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THE ROTATION OF THE EARTH. 
By M. F. O’Rettty, D.Sc. 

THE pendulum experiment associated with the 
name of Foucault was made in Paris in 1851. The 
object which the distinguished investigator had in 
view in devising it, was to furnish a direct proof of 
the daily revolution of the earth round its axis. 
This rotational movement was, of course, not called 
in question, being supported, as it is, by a body of 
evidence that needs but to be considered in order 
to command belief. 

There is, for instance, the analogy argument 
derived from the observed rotation of the sun and 


planets. It could not reasonably be supposed that 
the earth would be exempted from the law to which 
every other member of our system is subjected. 
Indeed, such axial immobility on our part would 
lead to consequences of a startling nature. The 
succession of day and night would inexorably 
demand the revolution round us of all heavenly 
bodies, be they near as Mars and Venus, distant as 
Neptune, or remote as the stars of the Milky Way. 
They would have to effect their daily cycle round 
us as if held together by rigid, even though unima- 
ginable bonds, Without exception, they would all 
— with the self-same, uniform angular velo- 
city, 

_ When from angular, we pass to consider the 
linear velocities which such geocentric revolution 
would require, we meet numbers not only start- 
ling, but appalling indeed. We would thus find 
our nearest stellar neighbour a Centauri* whirling 


es nies may be inferred frome the 
light takes 44 years to reach us, 


fact that its 











by with the velocity of light; the interesting « 
Lyrze would be devouring its way still more eagerly, 
while the speed of the far-off worlds, that only just 
succeed in recording their existence on a photo- 
graphic film, baffles conception. 

Terrestrial, as well as celestial mechanics also 
furnishes unanswerable arguments against our 
axial quiescence. Daily experience shows that 
small masses revolve round large ones, and not vice 
versa. It is, therefore, no less repugnant to 
common sense than contrary to the fundamental 
facts of dynamics to suppose that the sun, giant 
planets like Jupiter, and vast orbs like Sirius, are 
compelled to revolve round our small planet. 


Fig. Zz. 


Again, the ellipsoidal figure of the earth points to 
rotation as the cause of its departure from perfect 
sphericity ; and the same axial revolution is needed 
to explain the difference known to exist between 
the apparent and the absolute value of gravity 
at any place. This difference* amounts to .1112 
ft.-sec.° at the equator, and is precisely the diminu- 


tion = produced by the central reaction popularly 


called centrifugal force, calculated on the assump- 
tion that the earth turns on its axis once in 24 
hours. 

A careful scrutiny of the path of falling bodies 
discloses another peculiarity attributable solely to 
rotation. It is noticed that when the fall is con- 
siderable, the point which the body reaches is per- 
ceptibly displaced from the vertical. Experiments 
of this kind were attempted in several countries ; 
those that’ command the greatest confidence were 





* The absolute g at the equator is 32.201 ft.-sec.2; the 
apparent g is 32.0898 ft, -sec,” 





made in 1832 by Reich in one of the mines near 
Freiberg, in Saxony. He selected a shaft 520 ft. 
deep, and in it conducted a series of 106 observa- 
tions. In every case the deviation was unmis- 
takably towards the east, its average value being 
1.114in. Calculation gave 1.087 in. 

Such observations show that the trajectory of 
bodies falling from a height under the action of 
gravity is not a straight line, but an arc of an at- 
tenuated parabola. The curved character is.due to 
the excess of the easterly velocity of the point of 
departure over that of the point of arrival. 

The experimental demonstration of the earth’s 
rotation devised by: Foucault is of much readier 
application. The method is original, the apparatus 
simple, the results conclusive. No doubt the 
young French physicist caused some astonish- 
ment in professorial circles when he announced 
that a heavy mass, swinging like a pendulum, 
could be made to show 

(a) that the earth does rotate ; 

(b) the direction in which it rotates, and 

(c) the speed with which it rotates. 

But Foucault, though only 32 years of age at the 
time, had already done remarkable work. In 
1845, he daguerreotyped the sun, thereby inaugu- 
rating the era of celestial photography. In 1849, 
he described the darkening of the D-line in the 
spectrum of the electric are when crossed by a 
solar beam, being thus throbbingly near discover- 
ing the eagerly-sought rationale of spectrum 
analysis. In 1850, he measured within the 
limits of his work-room (!) the velocity of light. 
At the same time he confirmed the theoretical 
deduction that a ray should be delayed in travers- 
ing a dense medium such as water,' and succeeded 
in showing that the amount of retardation is pre- 
cisely that required by the wave-theory. This 
memorable piece of scientific work is held univer- 
sally to be coequal in importance with Fresnel’s 
crucial test of the wave-theory of light as well as 
with the brilliant prediction of conica] refraction 
by Sir William Hamilton and its experimental 
verification by Dr. Lloyd.* 

The publication of such results enhanced Fou- 
cault’s reputation and won for him, in due time, 
the distinction of foreign member of the Royal 
Society. i 

The announcement, therefore, of his novel de- 
monstration of the earth’s rotation excited con- 
siderable expectation. The equation of motion of 
the pendulum was of peculiar interest to mathe- 
maticians, even though they were unable to solve it 
completely on account of the formidable difficulties 
it presents. Physicists took up the resulting 
integrals and promptly submitted them to the test 
of experiment. The pendulum was found to be as 
sound in principle as satisfactory in its per- 
formance. 

This very suggestive experiment has recently been 
repeated in Trinity College, Dublin, and in De La 
Salle Training College, Waterford. The details of 
the latter are before us, and to them we shall refer 
in the following brief exposition of the phenomenon, 
and elementary dynamical principles, of a Foucault 
pendulum. 

A general view of the Waterford apparatus is 
given in Fig. 1. The bob weighs 19 lb., and hangs 





* Both of Trinity College, Dublin. 
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from a steel pivot by a wire 37.5 ft. long. When 
started accurately by a blow through its mass- 
centre, the pendulum swings to and fro, making 
50 complete oscillations of 1 deg. amplitude in 
339 seconds. * 

The forces called into play are 

(a) The weight of the vibrating mass acting 
downwards. 


(b) The extra pull (m <) on the pivot, due to 
=4 


the circular motion ; and 

(c) The reaction of the pivot. 

As the last two act along the wire in opposition 
to each other, we have at any moment but two 
directions to consider. These determine a vertical 
plane in space, and it is in this plane that the pen- 
dulum effects its oscillations with unvarying pre- 
cision as to time and position.t 

The rotation of the earth gives rise to no force 
capable of deflecting or turning this plane round a 
vertical axis. Whence it follows that, once deter- 
mined by the initial circumstances of motion, it 
will undergo no variation other than that involved 
in its being carried, equally with all its surround- 
ings, round the diurnal circle of the place of obser- 
vation. The horizontal table is indeed turning 
round a vertical axis, unnoticed by the spectator ; 
but not so the plane of oscillation ; it continues 
throughout to be absolutely unaffected by any such 
motion. 

It frequently happens that casual observers of 
the phenomenon, finding the last statement diffi- 
cult of belief, look about for some simpler mode of 
explanation. They are not long in discovering 
one. With emphatic assurance, they account 
for everything by saying that the pivot revolves, 
and, in revolving, carries the plane round with it. 
Now, the pivot, in our case, as Fig. 1 shows, is a 
mere point supported by a steel cup. Even if this 
cup, on account of its attachment to the ceiling, be 
forced to rotate, a moment’s reflection will suffice to 
show that it has no power whatever to coerce the 
point and the heavy pendulous mass into accom- 
panying it. 

Others, with greater plausibility, affirm that the 
bob and the wire must rotate round their common 
axis for the very same reason that the table does. 
This we concede only to have the opportunity of 
saying that even such rotation would make no im- 
pression on the position of the plane of oscillation. 
To realise this, suspend a ball by a thread and set 
it swinging, taking care to observe the arc in which 
it vibrates. Then stop it, twist the thread, and 
start it preciselyas before. The ball will now spin 
round the thread, but will keep accurately to the 
same arc of vibration as before. The oscillation 
and the spin coexist, but without mutual inter- 
ference. 

The irrotational character of the plane of vibra- 
tion round a vertical axis being established, let 
the pendulum be drawn aside and tethered as in 
Fig. 1. This is the usual way of starting it, the 
impulsive method presenting practical difficulties. 
When perfectly at rest, the thread is burnt, and the 
bob starts off accurately (we shall suppose) on its 
course. In every beat the projection of the pointer 
will coincide very nearly with a diameter of the 
horizontal circle. If the earth were stationary, 
this diameter would be the same from start to 
finish ; but itis not. The north end of the are, 
Fig. 2, seems to move slowly round towards the 
east side of the table. This isthe Foucault pheno- 
menon, and we shall now see that it is a direct re- 
sult of our own axial rotation. 

Fig. 4 shows the table in three positions, each 
separated from the other by a brief interval of time. 
It is carried round from west to east as the arrow 
shows ; but not, however, by a parallel motion of 
all its parts, for it will be observed that a point 
anywhere on its southern edge will move eastward 

* An approximate value of the intensity of gravity may 
ba deduced from these data. For 


Gee \! (1+ dein?@), 


whence g = 32.205 ft.-sec.*. 
Clairault’s formula is 
g = G.(1 + .00513 sin? \), 
Applying it to Waterford, we get 
g = 82.19 fb.-sec*, 


+ The time is indeed subject to an increment of change 
which, in the most favourable circumstances, might 


a little faster than the point diametrically opposite. 
This is equivalent to saying that, while the table is 
carried eastward by the rotation of the earth, it 
turns round in its own plane with a movement equal 
to this difference. Since the southern edge has the 
greater linear velocity, the direction in which the 
table will rotate is from east to west passing 
through north, i.e., counter-clockwise. See the 
arrow in Fig. 1, also in Fig. 5. 

It is not the pendulum, then, that swings round 
towards the east, but it is the table itself that 
slowly and imperceptibly turns in the opposite 
direction. 

The long straight lines in Fig. 4 are tangents 
drawn through the middle of the table meeting 
the earth’s axis, produced, at P. By joining C with 
this middle point, it will be readily seen that the 
locus of P is such that the angle C P W is equal 
to the latitude of the place. 

If the pendulum is started in the meridian as 
shown at W, the plane of vibration, having under- 
gone no rotation whatever round a vertical axis, 
will be represented by the dotted lines, and the 








displacement of the table by the angle between 
the dotted diameter and the corresponding tangent. 
This angle, evidently, increases with the time. 
If the experiment were made in a lower latitude 
than Waterford, the angle C P W would correspond- 
ingly decrease, and the point P would recede from 
N. The differential movement would necessarily 
diminish ; and, with it, also the angular rotation. 
If we proceed to a station on the equator, the 
angle C P W will vanish, and the point of conver- 
gence P move off to infinity. The tangents will 
then be parallel to one another, the differential 
movement will disappear, and the table will not 
swing round its centre at all while performing its 
daily circuit of 25,000 miles. 
If, however, we journey up to the pole, the angle 
CPW will be 90 deg., the point P will come down 
to N and coincide with the middle of the table. 
The differential velocity will then be a maximum, 
the table making a complete rotation round its 
centre every day. 
Another and readier way of realising this 
phenomenonis toconnect it with the angular velocity 
of the earth. In Fig. 5, A is the place of observa- 
tion ; C P being the polar radius, and ECQ the 
equatorial diameter in the meridian plane of A, the 
angle E C A is the latitude of the place. Every 
point on the earth’s surface moves hourly through 
the same number of degrees. We know from Rigid 
Dynamics that this angular velocity round the polar 
axis C P, represented in magnitude by C 0, may be 
resolved into C m and Cn round CA and C B, two 
radii at right angles to each other. The rotation 
effects observed at A are due entirely to the com- 
ponent Cm. The other component C 1 is incapable 
of producing even an infinitesimal deflection of the 
plane of oscillation round a vertical axis. Now 
Cm =Co x cosmCo 

= w sini 





amount to one second in acentury. It is due to the com- 
ponent C» of the axial rotation. See infra. 


where \ is the latitude of A and » the angular 


360 


23 hours 56 min. 4 sec, 
= 15.04 deg. per hour.* As the daily motion of 
the earth is contrary to the apparent course of the 
sun and stars, it must take place from W to E. 
Hence the table shown at A turns round its centre 
as indicated, and with a velocity depending, as we 
see, on the latitude. 

At the equator 

A} =Odeg. .. Cm=0., 

At such places, therefore, the pendulum would 
swing constantly over the same line, and the 
table would have no movement of rotation at all 
in its own plane. 

At either pole 

X= 90 deg. .*. Cm=wsin. 90 deg. = 15.04 deg. 
That is, the table would turn round with the angular 
velocity of the earth. In our hemisphere, an ob- 
server would describe the motion as counter-clock- 
wise ; the same observer would, of course, describe 
the motion of the table at the antipodes as clock- 
wise. This follows from his own relative reversal. 

The latitude of Waterford, as communicated by 
the Ordnance Survey, is 52 deg. 15 min. 34 sec. 
Hence 





velocity of the earth, viz., 


Cm = wsin \ 
= 15.04 deg. x .7908 
= 11 deg. 53 min. 37 sec. 
This is the theoretical value of the hourly rotation 
of the table at Waterford, and also at all places 
lying on the same parallel of latitude. 

The number obtained at De La Salle Training 
College is in close agreement. Thirty-three obser- 
vations were made between February 5 and March 
23, the mean being 11 deg. 48 min. A complete 
rotation of the table would thus take place in 

360 
iia 304 hours, 
The angular rotation may be used for roughly 
finding the latitude of the place. Thus 
11,8 = 15.04 x sinA 
-. sin A = .7908 
whence 
\ = 51 deg. 41 min. 
We can also deduce the time required by the 
earth to revolve round its axis; in other words, 
the length of the sidereal day. For 
11 deg. 48 min. = w sin X 
= w sin 52 deg. 15 min, 34 sec. 
= w X . 7908, 

whence 

w = 14.922 deg. per hour ; 

and the length of the day 


= _360_ ~ 94 hrs, 7 min. 30 sec. 


14,922 
The following Table from a chart in the Science 
Section of the South Kensington Museum shows 
the results obtained by other observers : 
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It has been said that difficulty is experienced in 
getting accurate measurements of the angular rota- 
tion. This would not be the case if the mass-centre 
of the pendulum always passed through the posi- 
tion it occupied when at rest. The pointer would 
then necessarily sweep over the centre of the 
graduated circle at each beat (Fig. 2), and the cor- 
responding position of the plane of motion relative 
to the table could always be read off with facility 
and precision. But the plane of vibration is sub- 
ject to several disturbances which render it some- 
what difficult to get reliable readings. ; 
The first of these arises from the manner in 





. The true time of the rotation of the earth is the 
sidereal day. It contains 86,164 seconds of mean solar 





time. 
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which the pendulum is usually started. While the 
bob is tethered, as in Fig. 1, it shares the rotation 
of the room just as the walls, furniture, and in- 
closed airdo. Therefore, when set free by burning 
the slender attachment, the mass-centre of the bob 
will not pass through the position it occupied when 
hanging at rest, but will, in our hemisphere, swing 
a little to the right of it. The suspending wire will 
not vibrate in a circular arc, but will sweep out the 
surface of a cone, having, it is true, an exceedingly 
narrow and elongated elliptical base. 

The second agent that interferes with the motion 
of the pendulum is the resistance of the air. This 
resistance, for small velocities, varies as the first 
power of the speed, and acts along the tangent to 
the elliptical curve which the bob is describing. 
The dynamical effect is a small retrograde motion 
of the major axis of the ellipse. Indeed, it is 
clear that such a resistance must cause the bob to 
stop and turn over before it attains the previous 
greatest elongation. 

This interference with the normal performance 
of the apparatus is neutralised, in great measure, 
by the very motion of the bob itself. When the 
pendulum swings through a small angle, the dis- 
placed air has not time to return to its quiescent 
state before the bob is round again. The air 
particles have not yet entirely lost their onward 
momentum, and, as a consequence, they offer less 
resistance than when still. The retrograde motion 
is thereby lessened, and may, indeed, with proper 
care, be reduced to an unimportant quantity. 

While the displaced air tends to minimise one 
disturbance, it gives rise, unfortunately, to another. 
For the resistance to motion offered by this agi- 
tated air willno longer act through the mass-centre 
of the bob, but eccentrically, and in such way as 
to open up and broaden out the ellipse. This 
greatly increases the difficulty of determining with 
accuracy the position of the major axis, the rotation 
of which, however, measures the angular displace- 
ment of the mean plane of vibration. 

The character of the motion actually observed 
with a Foucault pendulum is roughly shown in 
Fig. 3. For the sake of diagrammatic clearness, 
the minor axis is greatly exaggerated, for, even 
after an hour’s oscillation, the ellipse remains 
extremely attenuated. 

It is not possible to avoid completely the above 
disturbances, but their relative importance may 
be greatly reduced by making the pendulum long, 
and the bob massive. 

In the Waterford experiments we notice that 
the readings were taken within a short time from 
starting, that is, before the disturbing forces arising 
from the rotation and viscosity of the air could 
produce any marked effect. The pendulum was 
started sometimes from N towards S, and some- 
times in the opposite direction. Most of the obser- 
vations were made at night or on afternoons when 
the students were at the practising school, or out 
at the agricultural station, obviously for the 
purpose of avoiding further complications from 
draughts and mechanical vibrations. 

_When Foucault made the experiment, he availed 

himself of the favourable physical conditions of the 
Panthéon. His pendulum weighed 28 kilogrammes 
(62 lb.), and was 64 metres (210 ft.) long. It is 
necessary to use a massive sphere, for the reason 
given above, and also that the motion may not 
inconveniently decrease before the effect has been 
determined. The suspending wire is made as long 
as possible, in order to get considerable linear, 
with small angular, displacement. When the 
amplitude does not exceed 3 deg. or 4 deg. on 
either side of the mean position, the vibrations 
are isochronous, a condition which is assumed in 
deducing the rotational period of the earth from 
observations limited to some minutes’ or to an 
hour’s duration. Besides this, when the pendu- 
lum is long, it swings slowly. This facilitates the 
readings. Foucault’s pendulum required 8 seconds 
for each beat, that in Waterford 3} seconds. 
_ It is to Foucault’s fine genius that we are also 
indebted for a modified form of the gyroscope. 
He was first to use this peculiar contrivance for the 
purpose of giving another direct and ocular demon- 
stration of the revolution of the earth on its axis.* 





* De. Edward Sang, a civil engineer of Edinburgh, 
pointed out in 1836 how the gyrostat could be used to 
demonstrate the rotation of the earth, but went no further. 
Foucault independently discovered this application of the 
eae and successfully carried out the experiments in 


Léon Foucault died in Paris, February 11, 1868. 
Though only 49 years of age, he did monumental 
work, and has left a name associated with optical 
measurements of primary importance, synonymous 
with ‘‘ eddy ’currents in electricity, *and intimately 
linked, as we have seen, with the dynamics of our 
globe. 





THE NORTH-EAST SEA CANAL.—No. VI. 
VIII.—Tue Lock Gatss. 


Tue general features of the lock gates, which were 
built by the Actiengesellschaft Harkort, Duisburg- 
on-the-Rhine, have already been indicated in the 
explanatory remarks to the views which we published 
in our issue of June 21 (page 783). The theory 
of these caisson gates has been studied by Guille- 
main, Landsberg, and others. The vertical girder 
construction is theoretically simpler and practically 
more economical than the horizontal disposition of 
the girders, as long as the width of the gate is more 
than 1.2 its height. In practice, vertical girders are 
preferred, cven when the width equals the height. 
But when the height exceeds the width, the gate has 
to be built up of horizontal girders, whose number 
should be small, and which should not be too close 
to one another. The fulfilment of these latter two 
conditions facilitates the task of the constructor, and 
renders the parts more easily accessible. In the 
Holtenau and Brunsbiittel locks, the air chambers 
occupy the lower outer corners, that is, the corner 
furthest from the pivots, which thus remain under 
the fairly constant side strain of the water chambers 
next to them. Curved surfaces have not been 
adopted for the leaves. Curves offer the advantage 
that a uniform bending moment can be maintained 
throughout a horizontal section, and that great 
strength can be united with comparatively small 
weight. But great curvature is often inconvenient, 
and practice inclines more to straight faces, although 
in that case the front or outer face, which has to 
bear the greater pressure, has to be specially 
strengthened. We will call this face the outer face, 
to avoid confusion between front and back. What 
one would call the back, when the gate is drawn 
aside, would become the front when the gate is in 
use. The horizontal section is, therefore, not always 
symmetrical, and the centre of gravity is shifted 
outwards. The faces are straight in the central 
part, sloping towards both posts, rounded at the 
heel-post, and both rounded and cut off obliquely 
at the mitre post (see Figs. 82 and 85, pages 4 and 
5). Properly speaking, there are no posts. The 
iron gates have developed from wooden gates, and 
have inherited their terminology. The leaves float, 
turn on their pivots, press against one another 
when closed, and lean against the sills, without 
being further supported. Oak fenders take up the 
direct pressure and transmit it to the girders, 
bearings, and quoins, which are built in granite. 
The sills might be made adjustable, but that would 
be a difficult matter. As they are not, the leaves 
will not always come up to the sills, and will, in 
such case, lack their support, or they will touch the 
sills, but will not press uniformly against one another. 
The latter case is more likely to arise with the ver- 
tical arrangement, which has only one or a small 
number of horizontal girders, and may lead to an 
inward bending of the gate. Slight escapes of 
water have, of course, no importance. As regards 
the heels, the whole heel may be constructed as a 
cylinder always in contact with the quoins, which 
in that case form the bearing, or this bearing may 
be limited to the main girder, or the leaf may swing 
eccentrically, making contact only when the gates 
are closed. This last plan has been adopted. 

For the diagrams, Figs. 77 to 95, we are indebted 
to Mr. L. Brennecke, of Kiel, who in a very able 
paper on locks and canals, contributed to the 
‘*Handbuch der Ingenieurwissenschaften,” gives 


much valuable information about the Baltic Canal, | g 


scattered over the various chapters. We also desire 
to acknowledge our obligation to the publisher of 
those volumes, Mr. W. Englemann, of Leipsic, for 
his courtesy in permitting us to reproduce the en- 
gravings. Owing to the reticence of the Imperial 
Canal Commission, who are preparing a very com- 
plete descriptive memoir on the canal and the ex- 
perience gained during its building, we have been 
unable to obtain more detailed illustrations. The 
designs have undergone some modification, mostly 





* Foucault did not discover these currents, but made 
some curious experiments, especially on their heating 





effects, 








in details, which the diagrams would not render 
sufliciently clear. 

Floating gates of this type, neither wood nor 
cast iron, but essentially wrought iron, have been 
in use for some time in Havre, on the Amsterdam 
Canal, at Wilhelmshaven and Haarburg, &c., but 
there is, apart from their size, ample novelty about 
the gates of the new canal, which were built to 
the general designs of the Imperial Canal Commis- 
sion by Messrs. Harkort. This firm had already 
supplied similar gates for Bremerhaven, where 
gates of larger dimensions are being added. 
Several other firms took part in the competition. 

The flood gates (Figs. 77 to 80, page 4) consist of 
ten horizontal girders, situated at distances of 1.520 
metres (5 ft.) apart between + 9.77 and + 23.45 
metres. As the highest water comes up to 25.01, the 
outer shell has been continued up to 25.55. The rail- 
ing is broughtatillfurther up, so that the total height 
of these Brunsbiittel gates is almost exactly 55 ft. 
The footstep is at + 9.40 metres. In the central 
part the vertical stiffening consists of Z-irons, 
fixed every 560 millimetres (22 in.) ; near the mitre 
post, angle-irons and large gussets have been put in. 
On the other wing the pump shaft, which goes 
right through from top to bottom, imparts further 
strength to the structure. This shaft, which has a 
section of 1.285 by 1.12 metres, forms a water- 
tight compartment communicating with the nine 
horizontal chamber passages on either side (of 
different lengths on the two sides) through man- 
holes and through three-way cocks. Down the shaft 
descends the hydraulic pipe leading to the ejector 
pump, serving also as aspirator, by means of which 
the shaft and the chambers are ventilated, and the 
chambers kept dry or pumped dry. The three-way 
cocks—which are too small to be shown on our dia- 
grams—are normally open, and allow the outer water 
to enter or to flow out. When they are turned by 
hand the water from the respective chamber runs 
down into the shaft, and is thence ejected by the 
pump. In this way, any chamber may be emptied 
separately. The bottom girder is covered with 
beton, which has a slope towards the shaft into 
which the water can thus be diverted ; the suction 
pipe reaches down to the bottom of the shaft. The 
fifth girder from below and the shaft divide the 
passages into three groups of water chambers and 
one group of air chambers. The latter remain 
normally closed. In case of repair, however, any 
other chamber may temporarily serve as air 
chamber, and when the gates are to be transported, 
floating on their back, all the chambers can par- 
tially be filled with water. The passages between 
the girders are 5 ft. high and 4 ft. wide, hence 
spacious enough for the men. The ventilating 
pipes emerge alove the top girder; each of the 
girders has its own means of ventilation. 

The girder is composed of a web with angle- 
irons, and larger and smaller flange plates. The 
shellplates are riveted to the lower and larger of 
these two flanges. Both the central webplate and 
the shell become thicker as we descend. The thick- 
ness of the former increases from 9 to 15 milli- 
metres (0.35 in. to 0.6 in.), that of the latter from 
7 to 15 millimetres. The diagrams show the posi- 
tion of the oak fenders and of the box which re- 
ceives the end of the toothed rack. The pin of 
this rack is not quite cylindrical, and has a little 
play. The rack isattached midway of the length of 
the leaf, between the seventh and eighth girders. 
Besides the vertical fenders along both posts, and 
the fender for the sill, the upper six girders are 
protected by fenders on their outer sides, which fit 
into the recesses. The chains which stretch from 
the lock walls over to the mitre post are fixed at 
+ 21.85. The illustrations of the ebb gates on the 
two-page plate in our issue of June 21 show this 
chain more clearly ; its principal object seems to be 
to prevent boats from running on to the closed 
ates. 

The neck bearings, footsteps, and hydraulic pipes 
will be referred to later on. 

The four flood gates of the Briinsbuttel locks, 
together with one spare flood gate, contain 1120 
tons of mild steel, 6.9 tons of steel for bearings, 
bolts, &c., 25 tons of cast iron for foundations, 
anchor-plates, &c., 108 metres (355 ft.) of iron 
chain 26 millimetres (1 in.) diameter, and 38 cubic 
metres (50 cubic yards) of oak timber. To each leaf 
one-tenth of this mass would fall ; the rough estimate 
that each leaf weighs about 125 tons will, there- 
fore, be fairly correct. Forty thousands rivets of 
three sizes, 23, 20, 16 millimetres (0.9 in., 0.79 in., 
0.63 in.) hold the plates and angles of a leaf 
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together. The fenders have, of course, been hol- |a thickness of 12 millimetres (4 in.), but increases | 
lowed out to receive the heads of the rivets. towards both ends to 64 millimetres in thickness. 
The ebb-gates, Figs.81 to 84, on the opposite page, The bottom girder is not so strongly developed. 
are built up of vertical girders, of which there are | At 14.487 above datum, there is a third intermediate 
eight between the posts. Not reckoning the heel- | girder, covered, like the bottom rib, with beton, for 
post, the whole leaf is thus divided into nine vertical |the purpose mentioned above in speaking of the 
compartments of 1.45 metres width. These areagain | flood gates. This girder and the pump shaft, 
subdivided by horizontal partitions, of which only | between the third and fourth verticals, effect the 
three, or, strictly speaking, only one, is to take the | division of the interior into four chambers. The 
pressure. This is the top girder, the backbone of the | four side manholes and the one at the top of 
leaf, situated at the height of 20.39 metres above | the shaft, are water-tight. The manholes, by which 
datum, and composed of an inner web, angle-irons|the different vertical compartments communicate 
of 4 in. by 4 in. by 0.55 in., and vertical plates on | with each other, 15.7in. by 17.7 in., are always open, 
the outer face only. The web has in the central part | so that there are only four chambers te be drained 
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and ventilated. The arrangements for this purpose 
also differ from those employed for the flood gates. 
Communication with the outer water is made by 
means of slide valves, which, therefore, replace the 
three-way cocks previously spoken of. From the 
ejector, three suction pipes extend downward for the 
shaft and the lower compartments, and one branches 
off horizontally to drain the upper chamber on the 
right ; water collecting in the upper chamber on 
the left can flow over into the compartment under- 
neath. The lower chambers have each an air pipe, 
passing right through the upper part ; these pipes 


remain closed until aspiration is desired, when also 
the particular manhole connecting the chamber 
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with the shaft has to be opened. The air pipes are 
provided with cocks. These features, and the cir- 
cumstance that one strong girder at the top practi- 
cally suffices to sustain the lateral pressure, render 
the construction of these gates simpler than that of 
the flood gates. Fenders have been added to both 
sides of this girder and also of the bottom girder ; 
there is, however, no fender along the heelpost, 
between which and the hollow quoin there remains, 
when the gate is open, as in Fig 82, a clear space of 
20 millimetres (0.8 in.). 

To empty any chamber requires as much water 
from the hydraulic main as there is water to be 
ejected. The plant can deal with 25 cubic yards of 
water per hour at the expense of the same amount 
of high-pressure water, which costs about 1.2d. 
per cubic yard. The aspirator renews 400 cubic 
yards of air per hour under a head of water of 3 in. 

For the ebb gates rivets of 20 and 16 millimetres 
(0.8 in. and 0.63 in.) diameter have been used. 
The four ebb gates of the Brumsbiittel lock and 
one spare gate, i.c., ten leaves altogether, contain 
852.7 tons of mild steel, to which are to be added 
36 tons of the same material for the recesses and 
railings, 14.4 tons of steel for pivots, &c., 22.7 tons 
of cast iron for bearings and anchor bolts, 108 
metres of chain 26 millimetres thick, and 34.3 cubic 
metres of oak timber. 

The check gates, Figs. 85 to 90, page 6, are a 





novelty. They may be likened to the ebb gates with 
three vertical girders between the posts, and consist 
of a small upper and a larger lower caisson, with four 
pairs of sluices moving up and down in the openings 
between the girders. The main horizontal girder 
lies at + 19.99 metres. It is composed of one central 
web increasing in thickness from 12 millimetres in 
the central part to 58 millimetres at both ends 
(0.47 in. to 2.28 in.), and four outer flange plates, 
three of which have a width of 250 millimetres 
(9.84 in.) whilst the fourth is 400 millimetres 
(15.75 in.) wide, each riveted to two angle-irons 
of 90x90x11 millimetres. These flange plates 
are confined to the outer surface against which the 
current would strike. The pumping machinery 
has been placed in the heelpost, in which one suc- 
tion pipe goes down to the bottom. The mitre 
post is also a shaft; and both communicate 
through manholes with the lower chamber; the 
manholes through the three vertical girders lie on 
the same horizontal line. The lower chamber is to 
remain empty ; the water has access to the upper 
chamber. In cases of repair, when the gate is to 
be pulled to the workshop like a raft, water is ad- 
mitted into the upper chamber ; the lower part is 
sufficiently weighted by the sluices. 

As a rule, both these sluices lie behind the lower 
chamber on the inner straight part of the leaf. The 
division into two sluices was necessary, as the open 





part is wider than the caisson below. At the 
Barry Docks, where what might be styled prede- 
cessors of these check gates are in use, the sluices 
descend to close the openings at the lower part of 
the gate. On the Baltic Canal the arrangement 
has been reversed. As the current will make itself 
more felt on the surface than at greater depths, the 
chief caisson was placed near the floor of the dock 
chamber. Under these circumstances the sluices 
could not well be suspended in the upper part, 
so as to descend to do their duty. The trouble 
to be expected from ice has probably had some- 
thing to do with the decision. When the sluices 
move slowly upward, the drifting ice is not 
likely to be caught, and to disarrange the me- 
chanism. The chains can easily be traced on our 
engravings. The horizontal shaft which supports 
them has two universal joints. The two chains, 
forming one pair, pass over a pulley at each ex- 
tremity, and down a vertical girder without further 
guides. Each of these chains is an endless chain 
of the Galle type, and can be tightened by a shackle. 
Both sluices slide on rollers, each on its own rail ; 
particulars about their construction have already 
been given on page 817 of our last volume. Each 
sluice has 11 balks, 4} in. thick, and six rollers ; 
the leather packing has been left out, as tight 
closure is not essential. The outer sluice goes 
up first and catches the other by projections 
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with which both sluices are provided. The four 
pair of sluices rise at the same time, and accom- 
plish their movement in about 10 minutes. This is 
quite fast enough for the security of the structure 
and for the service, for the ordinary traftic must 
necessarily stop when, owing to severe currents, 
the regular gates cannot be manipulated. The 
vertical girders are provided with fender cheeks of 
oak, faced by sheet iron of 2 millimetres (,); in.) 
thickness. To receive the horizontal shaft for the 
chains, the upper caissons have a hollow, somewhat 
as shown in Fig. 89. On the other side the shaft 
is covered in by bent plates; similar plates also 
cover the chains in the upper caisson. 

The chain (Figs. 86 and 88) acts asa brake. It 
is fixed to the vertical girder next to the mitre 
post ; it is loaded in its middle, and counteracts the 
water pressure, especially during the last moments, 
when the current would tend to precipitate the 
complete closing of the two leaves. 

Gates of the vertical girder type, such as the 
check and ebb gates, seem to need a special develop- 
ment of the ends of the one horizontal girder. For 
the dock of the Transatlantic Company, in Havre, 
the heelpost end has been constructed as a strong 
steel cap which bears against the hollow quoin 
with an arc of 2 ft. 8 in. in length when the 
gate is closed. The other end is a steel shoe 


cut off obliquely. Such a construction can only 
to a slight extent accommodate itself to tem- 
perature variations, and would, therefore, tend 
to produce unequal strains, leading to distortions 
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in the leaf. This is pretty evident, but the means 
of obviating the difficulty are not so clear. Mr. 
Brennecke had intended to fit the mitre posts of the 
check and ebb gates with contact surfaces con- 
structed as a movable and self-adjusting pressure 
face, such that the two contact surfaces of a pair of 
leaves would form a sort of universal joint. The 
contact surfaces were plane, the backs of the con- 
tact pieces cylindrical, the axis of the one cylinder 
horizontal, the axis of the other vertical ; vertical 
and horizontal sections through the closed device 
would thus resemble one another, but left and 
right would appear changed. On reopening the 
gate, strong springs were to bring the semi-cylinders 
back to their mean position, The object could be 
attained in other ways. The suggestion was first 
approved of for the check gates by the Imperial 
Commission, but not finally carried out. 

The weights of the materials used for the four 
check gates, plus one spare gate of one double 
lock, are: Mild steel, 568 tons in the leaves 
and 36 tons in the recesses; steel, 14.4 tons; 
cast iron, 25.6 tons; 95 metres (312 ft.) of iron 
chain 33 millimetres (1.3) in. in thickness, and 
75 cubic metres (about 100 cubic yards) of oak 
timber. To these numbers have to be added the 
weights of the sluices, both timber and iron. 

Figs. 91 and 92, page 7, illustrate the neck bear- 
ings of the ebb and check gates. ‘The hollow steel 
pivot, through which the hydraulic pipe enters the 
heelpost, is fitted into a flanged steel sleeve, bolted 
to the gate. The upper part of the pivot is 








Axis of Leaf 


encircled by the collar of cast steel, fixed into 
an iron casting, likewise curved cylindrically, 
by the aid of the wedges a. This casting lies 
flat in the quoin; the anchor-bolts pass through 
it. The ebb and check gates have two anchor- 
plates, which hold the collar by two pro- 
jecting fingers; the wedges marked b secure 
them. At the anchors have their vertical pivots. 
The anchors lie diagonally in a horizontal plane, 
and the two anchors of the two bearings belonging 
toa pair of gate leaves cross without being con- 
nected, so that the anchor-plates of the one bear- 
ing are at the back of the other. The flood gates 
have each, in addition, a second anchor (Fig. 93), 
which passes horizontally through the cast-iron 
block to a hinge with a horizontal axis, and 
thence downward. With the help of these hinges 
and the wedges, the neck bearing could be centred 
during erection. The diagrams show that there 
is a little clearance between the sleeve of the pivot 
and the collar. The pivot itself is not quite 
cylindrical, but has a slightly curved section, being 
a little thicker in its central part; the bearing 
leaves thus a little play. 

The pivot and the footstep bearing (Figs. 94 
and 95) are made of steel. Both have the same 
spherical curvature. The pivot is held by strong 
cast-iron plates bolted to the granite base, cubical 
blocks 5 ft. square, cemented together. The bearing 
proper is imbedded in wrought iron, to which it is 
secured by sunk keys, both being bolted to the 
bottom girder. The bearing has an outside diameter 
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of about 17 in., and projects 3 in.; the pivot is 
74 in. in diameter. The dimensions of the bolts are 
indicated. The ribs marked in the plan, Fig. 95, 
are those of the upper surface of the chair ; those 
lettered a, b, c are wanting on the lower face. 

The pumping and ventilation appliances belong 
to Mr. Hoppe’s hydraulic plant. The hydraulic 
pipe which enters into each leaf has to take part 
in the slightly eccentric swing of the leaf, and has, 
therefore, to be jointed. Mr. Hoppe has taken 
various patents to obtain flexibility of his hydraulic 
pipes, and also to protect greater lengths against 
the earth pressure. We illustrate two of his 
desigas in Figs, 96 and 97. In Fig. 96 the pipe A is 
provided with a spherically curved flange c, into 
which the end of B fits. The flange b is straight. 
Between the two lie two bronze rings ¢ and f and 
a leather packing m. The loose collar a, which is 
held down by the bolts and bears against c, consists 
of three parts, two inner half-rings, and an outer 
ring shrunk on hot. Both A and B can be pro- 
vided with spherical flanges, between which a 
ring piece with two leather packings would then be 
inserted, A modification of Fig. 96, constructively 
simpler, with four bolts, has been used for the 
lock gates. The design of Fig. 97 is to meet earth 
pressure. The loose collar a has been omitted, 
but the conical bolts, which are turned spherically 
at. a base, impart sufficient mobility to the 
oint. 

For the erection of the gates, scaffoldings and tra- 
velling cranes were employed. The cranes ran on 
three stages crossing the chambers of the double 
locks. The horizontal girders arrived complete ; 
the bottom girder was placed on small piers on the 
floor, some 3 ft. from the quoins, and the whole 


structure afterwards shifted on rails and put in 
At Brunsbiittel the erection took a trifle 
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more than a year; in September, 1894, the water 
was admitted into the chambers. 

The building of the eight spare gates was begun 
last January, when the temperature encouraged 
most lively activity; by May the gates were practi- 
cally finished. They lie flat on the south bank of 
the canal near Rendsburg, about in the position in 
which they were built. The shell is first coated 
with a mixture resembling red lead and then tarred ; 
the gates in the locks look quite black. Such mix- 
tures are made of oxide of iron, clay, and lin- 
seed oil ; the iron oxide does not render the oil 
resinous and hard, and is supposed to offer in sea 
water a better protection against rust than red lead 
would afford, which may, indeed, become directly 
injurious. Rust remains, of course, the chief 
enemy of iron gates ; when repeated expansion and 
contraction have loosened the rivets, the sea water 
will begin its destructive work. 

The gates of each double lock, comprising a spare 
gate of each sort, that is, therefore, fivé gates of 
each kind, cost about 50,0001. ; the whole gate 
outfit for the locks at Holtenau and Brunsbiittel, 
with its 5000 tons of iron and steel, 100,000I. 
Mr. Brennecke estimates that the 15 gates with 
30 leaves of each double lock, including again 
a spare set, might have advantageously been 
replaced by four sliding gates and one spare 
gate, which would have cost little more than half 
the above sum. The selection of sliding gates 
would, in his opinion, greatly have simplified the 
working, and offered greater reliability, and there 
would have been a very considerable saving in the 
machinery. He points out that the compulsory 
simultaneous working of the four check leaves in- 
volves in so far a weak point, as one disabled leaf 
would render the two gates useless, whilst the two 
sliding doors would support one another. 





ELEOTRIO TRACTION.—No. XXIII. 
By Puitre Dawson, 


Car CoNsTRUCTION, 

Car Heating.—The cold winters which prevail 
throughout a great part of America, and the general 
use made of street cars, render heating of some kind 
a necessity. The old device, which is still in use 
to a very large extent, consists of small stoves, 
burning hard coal or coke. One of these stoves 
is often fixed on the seat of a car, occupying the 
space of one passenger. The inconvenience of the 
system is evident, as while one person is much too 
hot, another is too cold. A good car stove, using 
coal, can be purchased and put up for about 4l., 
and maintained at about 25 per cent. of the original 
cost. Such a stove burns about 35 lb. of anthracite 
a day. It has been estimated that the cost of 
heating cars by this means amounts to about 8d. 
per day of 18 hours. These stoves are, of course, 
a source of danger from fire if not carefully attended 
to, both during the day and before leaving the cars 
at night. Gas and oil stoves have also been tried. 
Besides these direct methods of heating, steam and 
hot water are also used to some extent. Both these 
indirect systems entail loss of time in refilling 
water or steam receptacles. The direct mode of 
transforming electricity into heat is now largely 
employed. This would seem to be the ideal method, 
were it not for the fact that it is not as economical 
as might be wished. In a comparatively mild 
climate like ours, the cost of electric heating would 
probably not be greater than by any other means. 
This is due to the facility for regulating the heat, and 
turning it on and off at will. As great a radiating 
surface as possible should be given to the heaters, 
and they should be placed low down and near the 
doors of the car. The following Table gives the 
results of tests made by the Atlantic Avenue Elec- 
tric Railway Company, of Brooklyn, in the early 
part of last year : 

TaBLeE LXI.—Showing Electric Power Consumed in 

Heating Electric Cars. 














Cars. Temperature. 
Electrical 
l | j c oe 
Win- | Average in | “Onsumed, 
Doors. | dows. Contents. | Outside. a: 
cub. ft. | deg. Fahr,| deg. Fahr. watts 
2 12 850 | 28 55 2295 
2 12 | 8504 | 7 39 2325 
2 12 | 808 28 49 2180 
2 12 | 9134 | 35 | 52 2745 
4 16 1012 7 | 46 3038 
4 16° | 1012 | 28 | 64 3160 





Taking into account that the electric current 
need not be used continuously in the heaters, pro- 
bably only one-third of the amount of power given 
in the above Table would be necessary on an 
average during the day. Supposing the cost per 
Board of Trade unit to be 14d., the cost of heating 
on the line above mentioned would in all probability 
be less than 1d. an hour per car. For our climate 
this would be much reduced. The cost of electric 
heaters is far greater than for coal-consuming 
stoves, probably averaging about 8 lb. per car. 
Depreciation is a fairly heavy item, but less than 
with coal fires, probably under 20 per cent. It 
must be remembered, however, that a large amount 
of labour is saved, and that seating space is not 
lost. The heating of the cars is also much more 
uniform. 

Lighting.—Lighting is another item to which 
Americans pay great attention in their street cars. 
The cable cars are nearly universally lighted by 
the Pintsch gas system or by very large petroleum 
lamps. The electric cars are, of course, lighted by 
electricity, usually by five or ten 16 candle-power 
lamps, taking their current from the trolley line. 
The head lights still burn oil, so as to guarantee 
their not going out if anything should happen to 
the gas or electric supply. In many cases, how- 
ever, an electric headlight is furnished as well. 

Watering Cars.—In America, watering cars are 
usually provided with motors, and run between the 
ordinary passenger cars. At Toronto, Canada, the 
local authorities have made a contract with the Street 
Railway Company to water all the streets through 
which their lines run. The capacity of these tank 
cars is very great, and the watering is done much 
better and more rapidly than if the ordinary water- 
ing carts drawn by horses were used. 

Snow Ploughs.—The removal of snow from the 
tracks of a street railway is of the greatest import- 





ance in a country where heavy falls of snow are a 
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rule. The ordinary methods of sweeping and 
carting away falls of snow such as are adopted in 
this country would be of no practical use. For 
cleaning tracks after a heavy snowfall, specially- 
built snow ploughs have been developed. Two 
types of these are generally used. The first, of 
which an example is shown in Fig. 215, is used on 
country roads or extremely wide thoroughfares. It 
consists of an extra heavy truck, carrying two large 
circular wire brooms, set on a slant on either side 
of the car. A 50 horse-power motor is used to 
drive the brooms, and, besides this motor, the car 
is furnished with the usual pair of 25 horse-power 
motors to drive the car itself along the road. 
Behind the brooms the ordinary snow-scrapers are 
usually provided. 

For cities having crowded streets, and where 
large accumulations of snow are never permitted to 
remain in the streets, a different style of snow 
plough is used. This consists simply of an ex- 
tremely heavy car, furnished with a pair of powerful 
motors driving it, and provided with scrapers, 
which scrape the snow from the centre of the track 
and deposit it each side. With such an apparatus 
it is not possible to remove more than 2 in. or 3 in. 
of snow at a time. 

Freight Cars.—On many electric street railways 
in America a regular parcels service exists, for 
which special freight cars are provided, which run 
at certain intervals between the ordinary passenger 
cars. Fig. 216 represents such a car as used on the 
Rockland and Camden Street Railway. The 
car body is 25 ft. long, 7 ft. wide, and is mounted 
on two four-wheel bogies. A 25 horse-power 
motor drives each axle by means of a single reduc- 
tion gearing. The car complete weighs 13 tons, and 
carries a load of 10 tons, The powerful motor 
equipment with which this car is provided is ac- 
counted for by the fact that several long gradients 
of 1 in 13 are encountered on the road over which 
itruns. Fig. 217 is a plan of the car body which is 
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used on the Brooklyn Electric Street Railway for 
conveying mails from the head post-oftice to the 
various district oftices. There are at the present 
moment a great number of electric lines on which 
postal cars are running. In a future article it is 
intended to treat more in detail the advantages of 
such a system from the street railway manager's 
point of view. , 

Specification for Electric Car.—Some idea of 
the car and finish of American street cars may be 
gained from the annexed specification of a closed 
electric motor car body as constructed by Messrs. 
the J. G. Brill Company, of Philadelphia. 


SpeciFIcATION FoR CLosED Moror Car Bopy, As Con- 
STRUCTED BY THE J. G. Britt Company, oF PHILa- 
DELPHIA. 


Dimensions of Car Body.—Length of car body over end 
panels at sill, 18 ft. Length of car body over platform 
crown pieces, 26 ft. idth of car at sill, including 
vanels, 6 ft. 2in. Width of car body at belt rail, 7 ft. 6 in. 

leight inside centre, 7 ft. 8 in. Height of car from under- 
side of sill to top of trolley board, 8 ft. 6 in. 

Doors.—Double doors so arranged that motion im- 
parted to one will transmit it simultaneously to the 
other. 

Windows.—Six windows on a side. Shape of window 
heads, Gothic. 

Platform.—Length of platforms, 4 ft., either with 
opening and step at both sides, or with dasher extending 
around one side, leaving but one step opening at right- 
hand side, facing car. The dasher rail at left-hand side 
to be secured to the car body; she dasher to be of 
No. 16 sheet steel, 2 ft. 6 in. high. 

Bottom Framing.—Side sills, of oak, 3? in. by 54 in. 
End sills, of oak, 3} in. by 44 in. Centre cross-joists, of 
oak, 3} in. by 8 in. Intermediate cross-joists, 2? in. by 
44 in. Framing to be done in the most substantial 
manner ; all mortices and tenons to be thoroughly white- 
leaded, and driven together and secured by tie-rods of 
refined iron. 

Floor.—Framing to be arranged with trapdoors to suit 
requirements of the electric motors. Floor boards to be 


of jin. by 3}in. yellow pine, dressed on both sides, 
securely fastened to body framing with wire nails, 
Floors will be fitted with ash tapered floor mad strips 
screwed to floor; dimensions, § in. at top and #in. at 
bottom, reaching the entire length of car floor, excepting 
@ space of 2 in. at end to allow f 


or sweeping. 
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Trapdoors.—The trapdoors will be made to suit speci- 
fied electric motors, will be framed of ash, framework 1 in, 
by 3 in., tenoned, mortised, and dowelled. 

Body Framing.—Corner posts 34 in. thick. Side posts 
1? in. thick. Sweep of posts 8in. Belt rail 1, in. by 
4 in. Top rail 1f in. by 2#in. Lower ventilator rail 
1? in. by 3h in. Upper ventilator rail 1in. by 2} in. All 
body framing to be of straight-grained white ash, free 
from sap and shakes, thoroughly dry and well seasoned. 
All joints white-leaded and all tenons pinned. Posts to 
be mortised into sills, and shoulders boxed } in. into sills 
and fastened with strap bolts. On concave panels there 
will be four ash ribs of tough ash between every two 
posts ; dimensions of ribs, 8 in. by 1fin. These will be 
mortised into sills and fastened on concave rails securely 
with screws. The centre panel ribs are of same dimen- 
sions as above, and are mortised into belt and concave 
rails, draw bored and pinned. The belt rail is grooved to 
receive the panel, and is not nailed along the upper edge. 
The side belt rail is dovetailed into posts, no wedges being 
used. All panels to be heated before being placed in 
position and glued to posts, ribs and rails being nailed 
only at the posts; panels backed with a good quality 
burlap securely glued in place. After glue is thoroughly 
hardened the burlap will be painted one heavy coat of 
mineral paint. Truss rods of double refined iron, of suit- 
able size and placed underneath seats, extending entire 
length of body. 

Roof.—The roof to be monitor deck pattern, full length 
of car body, with eight ventilator sashes on each side and 





three transom lights at each end, the centre transom to 
be pivoted. Roof to be strengthened with four concealed 
steel rafters, §in. by lin. These rafters are to be placed 
in the roof so as to relieve to the best advantage the strain 
of the trolley apparatus, and are forged to the shape of 
the roof ina solid piece with T at each end, by which 
they are fastened to top rail with wood screws. Roof 
— with thick white lead, and all nail holes, screw 
oles, and joints puttied, and covered with No. 6 cotton 
duck well laid in white lead and painted three coats. 

Trolley Board.—Trolley board fitted on the outside 
made to suit the requirements of any specified trolley. 
The board to rest on ribs laid in white lead. 

Hoods.—Hoods to be detachable, oak frames and ash 
carlines covered with 2-in. tongued and grooved poplar 
boards 24 in. wide. The entire hood to be covered with 
No. 6 cotton duck, and treated in the same manner as 
rest of roof, 

Dasher Posts.—End dasher posts extending from crown 
rail to underside of hood. The bottom of dasher-posts 
where they go through washer, crown piece and knees, to 
be tapered, so that when drawn down they wedge and 
always maintain the same position. Dasher caps of cherry 
wood extending full length of dasher. 

Steps.—Malleable iron hangers with oak treads securely 
rodded on under side. Step to be provided with a back 
fender or riser, closing step opening, so as to prevent 
accidents to passengers by foot slipping through. 

_ Brakes.—One brake shaft on each platform, to be 14 in. 
in diameter at the top, and 18 in. at the bottom, and pro- 
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VERTICAL AND HORIZONTAL PLANING MACHINE. 


CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO., ENGINEERS, 
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vided with 12-in. Brill’s patented ratchet brake handle of 
solid bronze meta). 

Gates.—Brill’s ‘patented gravity gates arranged to be 
set on the the step, hinged to car body, so that when 
gate is folded up it swings inwardly towards the car body, 
and is latched thereto. 

Bufer.—Buffer of oak 4 in. deep by 6 in. wide by 25in. 
long, faced with }-in. iron securely screwed in position. 
The buffer is to be fastened to crown piece with four }-in. 
bolts, and two centre platform knees to form an additional 
support for buffer by being brought out on the underside 
43 in. from inner face and bolted with two 4-in. button- 
headed bolts. 


Draw-Bars.—Draw-bars to be the Brill improvement of 
the Hovey pattern with fixed link ; the draw-bar to have 
double-acting (draw and recoil) spring on solid shaft. 

Sand-Boxes.—Car to be fitted with two Brill sand-boxes 
placed at diagonal corners of car and worked by levers 
extending to platform. 

_ Gongs and Bells.—One 12-in. pedal alarm gong. Two 
signal bells with loose hammer attachment to prevent 
crystallisation of the gong, one bell under each hood. 
The bell cord to be in. round leather belting, and of 
sufficient length to reach the outer edge of hood. 

Outside Trimmings.—Solid bronze metal trimmings 
outside. There are to be two body handles at each 
platform opening; one a curved bronze handle attached 
to the end belt rail, and the other the new style Brill 
— _—— vertically to the corner posts, and 30 in. 
in length. 

Head Light.—One oil head light. 

Lamps.—Two oil lamps in diagonal opposite corners. 

Inside Finish.—To be what is known as No. 2 palace. 
The wood employed to be cherry, ircluding doors, linings, 
lamp-houses, and mouldings, and ceiling of three-ply 
veneer of birch, quartered oak or maple, decorated. 
Back of veneer ceiling, if used, to be painted before being 
put in position. Hand poles of cherry and with grained 
leathered hand straps double-riveted, with ornamental 








(For Description, see Page 13.) 
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bronze metal trimmings. Mouldings for advertising 
cards to ceilings. Seats and backs of cherry slats covered 
with Wilton carpet. Space underneath seats to be closed 
with panel work extending from floor to underside of 
seat rails, with door in centre on each side with sprin 

hinge at bottom, and provided with bronze catch ; re 
panel work to be easily removable, with bronze wire 
screens for electric heaters. All mouldings to be of solid 
cherry, and the entire inside finish rubbed to a dead 
finish, or highly polished and first-class in all particulars, 

Sash.—Sash to be of cherry § in. thick and glazed with 
douvle thick French glass set in felt and screwed in posi- 
tion by mouldings ; the bottom of the sash, when lowered, 
to be protected from bruising by Brill’s patented gum- 
cushions attached to foot of posts. 

Blinds or Window Shades.—Spring roller curtains. 

Painting.—All parts to be thoroughly primed with 
white lead, filled, puttied and surfaced until a perfectly 
smooth surface is obtained, and to receive from three to 
five coats of body colour, or until the surface is thoroughly 
covered. Thestyle of ornamentation, colour, and letterin 
to be decided on shortly after the contract is awarded. 
Varnishing to be done in the best workmanlike manner, 
and the quality of varnish to be equal to the best Ameri- 
can varnish. 

Material and Workmanship.—The material and work- 
mney entering into the construction, finish, and paint- 
ing of the car body, to be performed in a thorough first- 
class and workmanlike manner. All rails and sills to be 
full length and without splicing. Mortises and tenons 
must fit each other tightly without false filling, and to be 
well white-leaded before driving together. 





THE INTERNATIONAL RAILWAY 
CONGRESS. 

THE more gerious business of the International 

Railway Congress—now being held at the Imperial 





JOHNSTONE, N.B. 








Institute, which has been hired for the purpose— 
commenced on Monday last. We have already in 
previous issues given full particulars as tu the 
scope and object of the congress, and last week we 
referred to the inaugural ceremony, which took 
place on Wednesday, the 26th ultimo. For the 
remainder of the week members of the congress 
were scattered in various parts of the country ; 
travelling over different lines and visiting the 
works connected with our chief railways. There 
is no need for us to describe these excursions ; and, 
indeed, the space at our disposal is altogether too 
limited to enable us to deal with the more instruc- 
tive part of the congress with anything like the 
detail that we should desire to give to the pro- 
ceedings. 

We have already published a list of the sections 
into which the work of the congress is divided, and 
have given the various questions that have been set 
down for consideration. Of the former there are five, 
and each comprises four questions. The plan of 
the congress is such that there is no reading of 
papers, the meetings consisting wholly of discus- 
sion. On the first day of the sittings, Monday last, 
the sections rat from 10 till 5, with an hour for 
lunch, or six hours in all. There are to be six 
full days and two half-day sittings, making 
a total of seven days; or, if the programme 
is carried out as we understand it, 210 hours’ dis- 
cussion. Having said this much, it is hardly 
necessary to add that we can only deal with a very 








small part of the proceedings ; for an international 
congress can do a very great deal of talking in 210 
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hours. Some of the reports on ‘‘ Questions” we 
have already printed in abstract, and others we 
propose publishing later on. These we shall refer 
to as occasion arises in our report. 


LocomoTives AND Roiuine Stock. 


We will firat deal with Section II., ‘* Locomo- 
tives and Rolling Stock,” as being most likely to 
be of interest to the majority of our readers. This 
section met in Room XI. of the Imperial Insti- 
tute, under the presidency of M. Kossuth, engi- 
neer, of the Chemins de Fer de la Méditerranée 
(Italy) ; M. Sauvage, engineer, of the Chemins de 
Fer de l'Ouest (French), being principal secretary. 
The majority of the speakers were foreigners, who 
spoke in French, and a word should here be said 
as to the admirable manner in which Mr. Dolby 
fulfilled the duties of translator to the section. The 
first business was the discussion of M. Sauvage’s 
own report on Question V. 


BorLers, FrrEBoXES, AND TUBES. 


Of this report we published a long abstract on 
page 844 of our last issue. The subject treated 
upon was divided into four parts, lettered A, B, 
C, and D. Part A referred to ‘‘Steel boilers and 
fireboxes. Strains to which they are subjected in 
use, and conditions on which the plates are 
accepted.” The President in opening the discus- 
sion said that M. Sauvage might be taken to have 
come to the conclusion that mild steel was the best 
material for locomotive boilers. He would like to 
know if the meeting supported this view. It may 
be said generally that the view was supported, as 
might have been expected ; but there was a long and 
interesting discussion on the subject. We shall only 
quote some of the points raised, and here we ex- 
press our regret that we shall not often be able to 
give the names of the speakers. One is generally 
not successful in grasping even an English name 
at first hearing unless it be very familiar, but 
when the name is of foreign nationality, the task is 
hopeless, and we do not pretend to have a sight 
acquaintance with a body of engineers gathered 
from all parts of the world. It is, however, of less 
consequence to give names in reporting this meet- 
ing, as every person who spoke was an accredited 
representative of a railway and an expert in his de- 
partment. 

The first member who spoke on this subject said 
that the difficulty of thinning down cornérs of 
plates did not arise with mild steel, as it used to do 
with iron, which was apt to become laminated. Mr. 
Aspinall, who followed, said that he used mild steel 
exclusively for boilers in place of iron, the tenacity 
being 27 to 28 tons, and had never found reason to 
regret the chinge. His inside fireboxes were, how- 
ever, all of copper, and though they had bad water 
it did not matter very much if the fireboxes did not 
last long, as the old copper was a valuable material 
which could be used in the manufacture of gun-metal, 
and brass castings. He also rolled the copper into 
stays. It seemed strange that a }-in. plate could 
be rolled into a 1}-in. stay, but by the machinery 
they had, they were able to do this. He did not 
use the Belpaire firebox which was so common on 
the Continent ; but had a flat top with roof stays 
suspended by about six links. 

The President here raised the question of the 
strength of steel desirable to be used. He noticed 
in a paper submitted that the tenacity quoted was 
57 kilogrammes per square millimetre (36.19 tons 
per square inch). This seemed to him very high, 
and he would like to hear whether the meeting 
considered it dangerous. A representative of 
the Russian State Railways said they considered 
it desirable to have steel as strong as possible 
up to the point at which it would harden. On 
his line they had had 80 locomotives with steel 
fireboxes, but had been obliged to abandon them. 
He preferred steel from 37 to 40 kilogrammes 
per square millimetre (23.49 to 25.40 tons per 
square inch). Another speaker wished to raise the 
question of nickel steel, but the matter was not 
taken up. The opinion was advanced that homo- 
geneity was the most valuable quality in steel for 
boilers. A milder steel was more valuable on this 
account, and ingots should have a big rising-head. 

Mr. H. A. Ivatt, of the Great Southern and 
Western Railway of Ireland, said he used for boilers 
steel of 26 to 27 tons strength, and did not care 
to go above that, as witha higher tenacity there was 
a fear that it would harden, and, moreover, was 
The only part of the 


not likely to be so regular, 





boilers on his line that were not steel was the 
smokebox tubeplate. This was made of iron, as 
it was then found less likely to rust or corrode than 
steel, the collecting of ashes in the smokebox 
adding to the chance of this occurring. In refer- 
ence to the question of the tenacity of steel used 
for boilermaking, M. Sauvage pointed out that the 
material used by Mr. Aspinall appeared to be 
higher in carbon than the average, and he would 
like to know if it hardened. Mr. Aspinall replied 
that it did not, but he should state that each plate 
was thoroughly annealed after all the machining 
operations had been performed on it ; such as thin- 
ning the corners, drilling, &c. 

It was finally agreed by the meeting that the re- 
commendation of M. Sauvage, contained in the 
paper, as to the adoption of steel for boilers, should 
be accepted, provided the word ‘‘uniform” were 
added to the description of the steel, and also that 
it was understood the steel was sufticiently mild 
not to harden. It is to be regretted that the 
opinions of American locomotive engineers were 
not more fully expressed on this subject, steel for 
locomotive boilers having been used longer, and to 
a greater extent, in the United States than in any 
other country. 

The next section of M. Sauvage's report, marked 
B, was next considered. This referred to ‘‘Iron 
Tubes and the Means of Preventing Leakage at the 
Tubeplates.” The conclusions arrived at by the 
author were read in French and English. In effect 
they were that iron and steel tubes could be sub- 
stituted for brass without disadvantage, and that 
they did not require copper ends. That the holes 
in tubeplates with expanded tubes might be slightly 
coned or cylindrical. That the beading of ends of 
tubes is not indispensable, and that ferrules are 
only necessary at the firebox end when there is 
sign of leakage. In general the avoidance of leak- 
age depends on care in use ; that abnormal admis- 
sion of cold air to the firebox should be avoided ; 
that the boiler should be cool before being emptied, 
and more particularly before washing out with cold 
water ; and that it is unwise to draw the fire before 
the engine is in the shed. 

There was a long discussion on this section of the 
paper, a large number of foreign members speaking. 
We regret we are unable to give their names ; but, 
as before stated, all delegates in this section were 
railway engineers. The first speaker said he 
always attached a copper end to the iron tubes, and 
considered their life lengthened by the device ; 
whilst the next stated that he had formerly done 
the same thing, but had given up the practice as 
undesirable. He used only mild steel tubes. 
Another speaker preferred the copper ends, as they 
were easier to expani. These three gentlemen 
represented foreign railways. Mr. Aspinall spoke 
next. He said that on his railway they had as many 
copper as steel tubes running, and he found no 
great difficulty in keeping the steel tubes tight, 
using an ordinary ferrule 1} in. long. They had 
also a large number of tubes with copper ends, but 
a still greater number of steel tubes having a thin 
copper sleeve on the end. By this device any 
irregularity in the hole in the tubeplate was effec- 
tually filled up. The arrangement was also known 
in America, the sleeve there used being generally 
separate or loose. He thought the Americans 
must have more difficulty from a steel tube in a 
steel tubeplate than was experienced in England, 
where a copper box is general. More copper tubes 
are used here than formerly. He pointed out that 
it was desirable to bend tubes so as to allow them 
to spring as they expanded under heat, but in case 
they were put in straight, steel stay tubes should be 
fitted. These, however, would corrode with great 
rapidity ; he had known some go in four months 
when the water was very bad. It was, therefore, 
better to use solid stays; but he preferred an 
arrangement of tubes which would not bulge the 
tubeplates. ; 

A representative of the Belgian State Railways 
said that formerly on the Belgian railways they 
used brass tubes, but had substituted iron. The 
water was, however, so bad that they were obliged 
to revert to brass. He wished to add to the author’s 
recommendation, respecting the advisability of using 
iron tubes, that when the water was very bad, they 
are not desirable. A Russian engineer said that 
though the water on the line between Warsaw and 
Vienna had 20 deg. of hardness, they could use iron 
tubes provided they had copper ends, but not unless. 

At this stage the discussion turned on methods of 
expanding tubes, but we did not notice that any 





points were brought forward not generally known 
in English practice. One speaker described an 
arrangement of grooving the tubehole, but that is 
not unknown in this country. An American engi- 
neer spoke of iron tubes which, he understood, 
had been running for 30 years. The representa- 
tive of the Paris, Lyons, and Mediterranean Rail- 
way said they used steel tubes, and found the 
question of expansion one of great importance, 
Copper and steel expanding differently under heat. 
they were apt to have leakage when they used 
them together. For this reason the Americans 
did better, because they had all steel, and follow- 
ing that example, he had determined to use steel fire- 
boxes and steel tubes with copper ferrules. He 
considered beading the ends of tubes exceedingly 
good practice. 

Mr. Ivatt used brass tubes exclusively, the water 


being good. He had sets of brass tubes which had. 


run 350,000 to 400,000 miles. They were swelled 
jy in. larger at the smokebox end, so as to 
facilitate removal, the hole in the smokebox tube- 
plate being naturally that much larger than the 
hole in the firebox. They expanded in the ordi- 
nary way, but did not bend, and, moreover, he was 
strict in not allowing caulking. He considered 
galvanic action had considerable influence on the 
durability of steel tubes, and, moreover, that a steel 
tube was difficult to expand in a copper plate. As 
had been said, expansion of parts under heat was a 
most diflicult question, the longitudinal expansion 
being the most knotty problem. The general 
thing that occurred was for the firebox tubeplate to 
go back, and so was apt to crack between the 
tubes, especially near the topcorners. For this 
reason it was his practice to leave out a few tubes 
near the top corners, so that there might be solid 
copper there to do the bending. This he had found 
an advantage. 

Mr. Pollitt, locomotive engineer to the Man- 
cherter, Shéffield, and Lincolnshire Railway, said 
he was experimenting with solid drawn, corrugated, 
copper tubes, the corrugations extending to within 
2}in. from the ends. The experiments had not 
been carried far enough to give results, but it was 
thought that the extra area due to the corrugations 
would compensate for the expansion, but that was 
a point on which he would not express an opinion. 

A French engineer pointed out that the different 
estimation in which various forms of tubes were 
held, might be accounted for by difference in 
quality. 

After further discussion, it was agreed that the 
report should state, in place of the original text, 
that ‘‘In the case of copper fireboxes, and iron or 
steel tubes of good quality, and good water being 
used, it is not indispensable that there should be 
copper ends to tubes ; but in the case of a steel 
firebox, it is advisable a copper sleeve be added.” 
It was also agreed that the report should state that 
iron and steel tubes can be substituted for brass if 
the water is of good quality. A representative of 
Russian railways ‘suggested that account should 
also be taken of the fuel in determining the material 
of tubes. In Russia they used iron tubes where 
the coal was bad, and brass when it was good. 
This question was, however, not followed up. 

An Italian engineer considered the author’s state- 
ment that ferrules are only necessary at the firebox 
end, too absolute. In Italy they put ferrules at 
both ends of the tubes when the locomotive was 
required for a mountainous district, but not at the 
smokebox end for running in level country. Notice 
was taken of the objection. 

In dealing with the remaining clause in this 
section—that relating to the treatment to which 
engines are subjected—a good deal of discussion 
turned on the washing out of boilers. The majority 
of foreign engineers who spoke were decidedly 
averse to using cold water for the purpose; a 
custom which is fairly universal in England, at any 
rate on the important railways, although one 
speaker stated that in Scotland, hot water is ured. 
The engineer to the Paris, Lyons, and Medi- 
terranean Railway said that when they adopted 
steel fireboxes, they, at first, used cold water for 
washing, and found that leakage resulted. Now 
they use water heated to 129 deg. Fahr., the 
result being that the trouble ceased. Other dele- 
gates spoke to much the same effect. The Presi- 
dent, M. Kossuth, suggested that the process was 
expensive ; but this was denied, speakers saying 
that the cost of heating was well repaid by increased 
life of the boiler. 

Tt was finally carried that the use of hot water 
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for washing locomotives should stand as a recom- 
mendation in the report. 

The meeting next proceeded to discuss Part C of 
the report, which contains the following recom- 
mendations: ‘‘ Disincrustants may be useful to 
obviate the formation of adhesive deposits, but 
their nature and proportions should be adapted to 
varying local conditions. . . . The purification of 
feed waters which contain much carbonate of lime, 
and particularly selenitical waters, is extremely 
desirable. The provision of plant for this purpose 
necessitates a heavy initial outlay, but the capital 
thus expended will often be recovered through 
economies of fuel, cost of washing out, and main- 
tenance. . .. The delivery of feed into the steam 
space in such a manner that the steam quickly ejects 
from the boiler the air drawn in with the water, 
and that any local cooling of the plates be avoided, 
is worthy of trial.” 

The discussion on these paragraphs was not of 
any extended nature. The first two were approved, 
but the last, referring to the delivery of feed water, 
was suppressed. Mr. Aspinall bore testimony as to 
the benefit derived from purifying feed when water 
is not good. The North-Western, the North 
London, and the Midland Railways follow the 
practice. The boiler, the speaker said, is now the 
only part of a locomotive which gives trouble, and 
it was necessary to pay attention to it. Ifdirt were 
put in the boiler, it could not be expected to act 
properly. If money were spent on purifying the 
feed, it would be an economy in the end. 

In the next section, Part D, the report dealt 
first with the problems of length of tubes and flue 
space, and also with the question of ribbed tubes. 
It was pointed out in this connection that with 
ribbed tubes it was possible to make the barrel 
shorter, and, therefore, additional expense in one 
respect was compensated for by saving in another 
direction. The recommendation—‘‘ Ribbed tubes 
with an external diameter of from 2.36 in. to 2.75 in. 
are suitable for locomotives when the tubes are 
short ”—was carried. 

The discussion next turned on the desirability of 
placing the tubes chequerwise as against vertical 
rows ; the general sense of the meeting being ap- 
parently that there was very little to choose be- 
tween the two systems. It was stated in 
the report that ‘*‘the nature of the metal in the 
tubes does not in any way affect the production of 
steam.” This, however, was too sweeping a state- 
ment for the meeting to endorse at first, one speaker 
saying that, as experiments were now in progress, 
the question should be postponed. M. Sauvage, 
however, pointed out that the surface resistance to 
transmission of heat was far in excess of that due 
to the passage through the metal; and, the Presi- 
dent supporting him by saying that though there 
might be a theoretical difference there was none in 
practice, the statement was agreed to by vote. 

The influence of the size of smokebox was next 
considered, M. Sauvage reporting that it was not 
advisable to retain the large smokeboxes common 
in America. There was a long discussion on this 
point, the recommendation in the report not being 
endorsed by the meeting, The President pointed 
out that there was a great disparity of opinion on 
the influence of the size of smokebox. In English 
locomotives it was comparatively small, whilst 
the Italian engineers adopted enormous ones. 
Another speaker said the large size was used in 
order that more ashes might be contained in it, 
whilst an American locomotive engineer said that 
the size of the smokebox was dependent largely on 
the coal used, for with a soft coal that gave out 
many sparks they required a big smokebox, whilst 
in districts where anthracite was burnt, the ordi- 
nary size, as used in England, was sufficient. 
Commenting on thie, Mr. Aspinall remarked it was 
a pity to put on these enormous appendages to a 
boiler, as it was doing the business the wrong end. 
He thought cinders should be burnt in the fur- 
nace, and not collected in the smokebox. A French 
engineer, in reply, said that it was not possible to 
altogether prevent cinders coming through the 
tubes, and in countries where vegetation was apt 
to become very dry there was danger from fires, 
and therefore the big smokebox was necessary to 
catch sparks. The use of a wire grid in the 
smokebox was referred to. The area taken 
off that available for the passage of gases by 
the wire had to be allowed for. In one Conti- 
nental railway they had wires + in. in maximum 


matter, and it was put at the forward end of the 
smokebox, but it was found to be much better to 
put it at the after end, nearer the tubeplate. An 
American engineer, speaking evidently in reference 
to Mr. Aspinall’s remark, said that in his country 
they realised coal should be kept in the firebox 
until burnt, and that they succeeded in this was 
shown by their economy figure. But sparks would 
fly, and these must be arrested before they did 
mischief. The big smokebox effected this. An 
Austrian engineer said the big smokebox equalised 
the draught, and ashes were not thrown out; 
whilst another speaker turned the discussion into a 
new channel by referring to the size of the blast 
orifice and its influence on working by causing back 
pressure on the piston, supposing a smaller blast 
were used with the larger uptake. This was a 
position a French engineer, representing the 
Eastern Railway, would not allow; saying it was 
not necessary to reduce the blast orifice when the 
smokebox was increased, a statement in direct 
opposition to the experience of another French 
engineer who spoke next. An American delegate 
said that no change was required in the blast if 
the smokebox were absolutely air-tight. Finally 
M. Sauvage said there was so much difference of 
opinion in the meeting that he would alter the 
wording of his resolution, in accordance with the 
fact that large smokeboxes appeared to be con- 
sidered useful for catching sparks. 

The next feature discussed was the description of 
chimney, the report stating that no evident 
superiority can be assigned to any particular form, 
but that it was desirable to prolong the chimney 
towards the interior of the smokebox, giving its 
extension the form of a cone; the nozzle of the 
blast pipe in this case not being much higher than 
the top row of tubes. Mr. Ivatt was of opinion 
that the height of the blast pipe in regard to the 
row of tubes was of minor importance so long as it 
was properly placed in reference to the base of the 
chimney ; and he did not consider it was 
necessary to prolong the base of the chimney 
downwards if the blast pipe were adjusted to suit 
it. The blast pipe, however, the speaker said, was 
a most important part of the locomotive, and he 
considered the inexplicable differences that often 
existed between sister engines, might be generally 
traced to the blast orifice, if the matter could be 
properly investigated. The proper thing was to 
get the chimney upright and have the blast in the 
centre, but if a cast-iron nozzle were used, this was 
not always sufficient to make the axis of the blast 
coincident with that of the chimney. He had 
improved engines by noting the effect of the blast 
on the chimney. If he found indications of it being 
directed to one side, he had the direction changed, 
always with the greatest advantage. The proper 
proportions of blast orifice were only to be learnt 
by experiment. 

The President said it was right to bring this 
question of blast forward, as practice varied enor- 
mously. In some cases the orifice was placed in 
the chimney, whilst in others it would be 18 in. 
below the base. An American engineer said he 
placed the blast level with the top row of tubes 
and got it exactly in the centre of the chimney by 
adjustment, the nozzle being adjustable for the 
purpose. Mr. Holden, locomotive engineer of the 
Great Eastern Railway, said that modern practice 
was to make the blast orifice larger than was 
formerly considered advisable. He fitted a vari- 
able orifice, but in practice nearly the whole of the 
mileage was made with it full open to 5? in. in 
diameter. The President remarked that the Great 
Eastern was the only large company in England 
using variable blast. A Dutch engineer said that 
in his country there was no variable blast, but then 
there were few hills. A French engineer pointed 
out that in a country where the quality of fuel 
varied, an adjustable blast was more necessary. 

At this period the meeting discovered that the 
remaining details of the report required further 
experimental research for their proper discussion, 
and they were therefore put by for consideration 
at the next meeting of the Congress. At this 
point he meeting was adjourned until the next 
day. 

We shall resume our report of the proceedings in 
our next issue. 





_ PAVEMENT IN New York.—The New York city authori- 
ties will expend this year 156,000/. in new asphalte pave- 





diameter placed } in. apart. It was thought at 
first that the position of the chimney would not 





ment. The new pavement is to be laid down principally 
in the poorer quarters of the city. 





THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual meeting of this association was held on 
Tuesday, June 18, the president, Mr. Adam Dugdale, 
Blackburn, in the chair. The report stated that the year 
1894 had been one of progress, and showed. as compared 
with 1893, an increase of 166 works, and 269 boilers under 
inspection, and an increase in subscriptions of 277/., and 
in the total revenue of 239/., while the constituency in 
regard to members, works, and boilers stood higher than 
ever before, and the income exceeded that of any previous 

ear. The usual high number of ‘‘entire” examinations 
ad been maintained, 5810 such examinations having been 
made, the number of boilers under inspection being 5742. 
The members had enjoyed freedom from explosions, no 
boiler under the association’s care having burst. The 
committee, however, had records of 28 explosions outside 
its ranks, resulting in 18 deaths and 29 cases of personal 
injury, in addition to 21 miscellaneous explosions, arising 
from the fracture of steam pipes, stop valves, &c., result- 
ing in five deaths and 17 cases of personal injury. 
he report made the following reference to the Boiler 
Attendants’ Certificate Bill, which had been reintroduced 
in Parliament and read a second time during the current 
year : 

“The Committee have the warmest sposethy with 
every movement for the protection of boiler attendants, 
as well as of the public generally, from the occurrence of 
boiler explosions. This is the object for which the com- 
mittee founded this association originally, and for which 
they have laboured consistently up to the present time. 
The result of their experience has been to show that in 
the majority of cases it is the defective condition of the 
boiler that is the cause of the explosion rather than the 
neglect of the attendant, so that they cannot but think 
that the promoters of this measure would do more for the 
protection of the boiler attendants by endeavouring to 
secure the inspection of the boiler rather than the inspec- 
tion of the attendant, while by putting the qualitication 
of the attendant before the qualification of the boiler, and 
thus by co a pay throwing on the attendant the onus 
of the explosion, they are doing him an injustice, and 
missing the object which they have so much and sorightly 
at heart.” 

The Secretary read a memorandum from the chief engi- 
neer giving the results of various economic tests of boilers, 
engines, and other apparatus, which, it was stated, would 
be circulated amongst the members, and would, it was 
believed, be found interesting and serviceable. 

The President, in moving the adoption of the report, 
said that the committee had tried to follow up the old 
traditions of the association and to carry out the purpose 
described in the original title of the association when 
founded by Sir William Fairbairn 40 yeara ago, viz, 
“The Association for the Prevention of Steam Boiler Ex- 
plosions, and for effecting Economy in the raising and use 
of Steam.” The association was progressing, and would 
progress quicker if people would think alittle more. Ib 
was not founded for dividend; the committee were not 
paid, but the income was devoted to careful inspection and 
the amassing of knowledge. Sound inspection was a 
fundamental principle, and without it no boiler could be 
guaranteed as safe. 

Touching on the Redcar explosion, the chairman re- 
marked that the association considerably over 30 years 
ago condemned the use of externally fired boilers. It 
was satisfied as to their danger, and had published infor- 
mation thereon for the benefit of the public and in order 
to prevent such explosions. 

Oa the question of economy the azgociation had been 
for many years engaged in trying to ascertain which was 
the most economical boiler, and had exposed some of the 
fallacies which had existed as to various constructions. 

Referring to the Boiler Attendants’ Certificate Bill, the 
President said that in the opinion of the committee the 
granting of a certificate to an attendant was a compara- 
tively small point in comparison with seeing that boilers 
were properly constructed. Though the Bill had been 
withdrawn, it would probably be coming up from year to 
year, and it would be well to watch it, because he con- 
sidered that it was not altogether prepared in the interests 
of the boiler attendant, but with some other motive, and 
that it was really a piece of irritating legislation. 

With regard to kitchen boiler explosions, the committee 
thought it was their duty, carrying out part of the asso- 
ciation’s original title, to try to prevent these explosions, 
of which there had been so great a number during the 
past winter. The committee hoped by striking out a 
word or two from the Boiler Explosions Acts, to give the 
Board of Trade power, after an explosion, to make an 
investigation to see whether there had been carelessness on 
the part of the owner, the builder, or others. Plumbers 
were averse to putting safety valves on kitchen boilers ; 
they thought if they attached an open 1-in. pipe to the 
boiler and carried it up the chimney, it was better than 
such a valve, and they would not be guided in the matter. 
It was, however, not proposed in any way to interfere 
with plumbers, or to compel the adoption of safety valves, 
or to enforce the inspection of boilers in work, but simply, 
after an explosion, to have a thorough investigation, so as 
to ascertain who had been at fault. He thought no one 
could object to such a simple plan. 

Mr. Charles Heaton (Bolton), in seconding the adoption 
of the report, stated that the association’s object was to 
prevent all 1i-ks by careful examination, and it continued 
absolutely free from explosions of boilers under its care. 
And not only were the subscribers guarded from danger, 
but by following the advice given they were able to work 
their boilers with greater efficiency and economy. 
Valuable assistance was given to the public by 
the various experiments the association undertook, 
and he had no doubt that in the future stil] more 
would be done in that direction, 
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THE illustrations above show the installation of 
Normandy’s distilling machinery on board the British 
cruisers Terrible and Powerful, the former of which 
we have fully illustrated and described in recent 
issues, while the Powerful is similar in design. Here, 
too, it may be said that the plant in the cruisers Venus 
and Diana is of the same type, although less in 
capacity. The Terrible’s plant includes four evapo- 
rators, two distilling condensers, and two steam 
pumps. The form and design of the items in the 
installation are now well known, so that it is perhaps 
only necessary to refer to the general arrangement. 
There are two distinct or duplicate sets, and each may 
work independently of the other. Each set may be 
worked compound, or not compound, by using the 
secondary steam from one evaporator as primary 
steam to the other. When working not compound the 
four evaporators generate from sea water 120 tons of 
gained fresh water per 24 hours, and when working 
either compound or non-compound part of this gained 
fresh water is condensed in the distilling plant into 
25 tons of pure aerated drinking water at 15 deg. 
above that of the inlet circulating water, the remainder 
being passed through the auxiliary condensers to make 
up the boiler feed. 

The circulation may be explained by the help of the 
reference letters on the illustration. When working 
not compound the boiler steam passes into each of the 
evaporators A and a, through the valves on top, I, i, 
the second steam passing to the distilling condenser B 
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through the valves K, 4, J, and to the auxiliary con- 
denser through the valves L, M, / and the pipe 7. The 
steam condensed in the evaporators passes through the 











valves N, x and the pipe O to the auxiliary condenser, 
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The circulating water passes through the suction pipe 
R, the pump F, the pipe S into the distilling con- 
denser, and thence through the circulating outlet 
pipe T. The cold drinking water from the condenser 
passes through the pipe W Y to the pump D, and 
thence through the pipe AI, while the hot drinking 
water from the condenser goes through a three-way 
cock Z, and thence along the same piping. The first 
evaporator is fed from the feed-box ) by the feed pump 
e, through the cock and pipes P P, and Q, while the 
second evaporator is fed from the adjoining system, 
marked by small corresponding letters. Brine is 
blown from the evaporator through valves U and 
pipes v overboard. 

When working the installation on the compound 
system, the second steam passes through the valves 
L, m, i into the second evaporator, and the third steam 
through the valves k, J into the distilling condenser, 
and through the valve / and the pipe finto the auxi- 
liary condenser. The circulation otherwise is the same 
as for working non-compound. In this case the valve 
M, as well as m, is always closed, 





Tue Frencu Maits.—The French Government proposes 
to grant the Northern of France Railway Company a 
concession of a day mail service between Calais and 
Dover for a period of 10 years from October 1, 1896. The 
steamers employed upon the line must be built and 
repaired in France, 
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MORRIS AND WETHERED’S STILL. 
CONSTRUCTED BY MESSRS. LLEWELLINS AND JAMES, ENGINEERS, BRISTOL. 
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We illustrate on this page a useful type of still now 
being introduced by Messrs. Llewellins and James, 
of Bristol. The apparatus consists of a pan or still A, 
Fig. 1, which is inclosed by a jacket B, into which the 
steam for evaporating the contents of the still is 
admitted. The top of the still is closed by a cone as 
shown, there being a channel G left between it and 
the top of the pan. Any liquid condensing in this cone 
trickles down into this channel, instead of falling back 
into the pan, whence it would have to be evaporated. 
This channel, it will be seen, is in communication with 
an inclined delivery pipe H, fitted with baftle-plates, as 
shown in Fig. 2. These baftle-plates retard the flow, 
and give time for the heat to be abstracted by the 
water circulating in the jacket K. This jacket is 
divided into two parts connected by the pipe L, one 
part surrounding the delivery pipe and the other the 
top of the cone above the still. An outlet regulated 
by a suitable tap is provided at N. The still is pro- 
vided with an automatic feeding device, by which the 
liquor evaporated is replaced without necessitating 
the interference of a workman. It consists of a 
down pipe O, supported on a cage S. Inside this 
cage is a float R, on the top of which is a 
valve P, which, as the float rises, closes the 
outlet from the down pipe. When the still is full, 
this pipe is closed by the upward pressure of the float, 
but as evaporation proceeds the float sinks, letting in 
a fresh supply of liquor. An outlet for draining the 
pan is provided at B, and there is also a hand hole in 
the cone. The steam jacket is fitted with a safety 
valve at E, and a drain pipe at D by means of which it 
can be cleared when necessary. The: apparatus is 
claimed to be very efficient in working, the output for 
a given size of pan being far greater than from stills 
of the usual construction. When steam heating is 





not to be used, the steam jacket B is, of course, 
omitted, 





Fig. 2. Secon line X.¥. also showing 
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HEAVY VERTICAL AND HORIZONTAL 
PLANING MACHINE. 

WE illustrate on page 9 a large vertical and 
horizontal planing machine recently constructed by 
Mersrs. Thomas Shanks and Co., of Johnstone, near 
Glasgow. The machine will take in castings 16 ft. 
long and 14 ft. high. The tool carriage rides in a 
vertical slide and is counterbalanced, the traversing 
being effected by a screw. When vertical cuts are to 
be made, this screw is coupled up by spur and bevel 
gearing with the fast and loose pulleys shown at the 
base of the machine, which give a slow working stroke 
and a quick return, the speed of the latter being three 
times that of the forward stroke. Under these con- 
ditions the feed is effected by the horizontal screws. 
When horizontal cuts are to be taken, the duties of the 
vertical and horizontal screws are interchanged, the 
feed being then effected by the former, and the cuttin 
stroke by the other two. The feed can be varie 
through a very wide range, the maximum being 6 in. 
By additional devices, not shown in the engraving, 
the machine can be arranged so that two tools are 
cutting at a time, whether vertical or horizontal 
strokes are being made. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 26, 1895. 

ANOTHER of those unannounced upheavals of trade 
has precipitated itself upon us. When the possibilities 
of such a result were pointed out four months ago, 
they were regarded as purely visionary statements. 
To-day the foundation is laid for a still larger demand 
daring the next three months. Mills and furnaces 
are well sold up for the next two months. A vast 
amount of urgent work is in sight. Railroad demands 
are improving for all manner of equipment, but 


| managers are ordering moderately. Large crops are 











assured, and, so far as experts can tell, fair prices will 
be realised, because of the greater consuming capacity 
of the country. Prices are creeping upward on pig 
billets, bars, plate-rails, and on rods, sheets, nails, 
&c. Coastwise shipping is improving, and the local 
shipyards are figuring on considerable new tonnage. 
The question of a permanent natural gas supply, and 
the question of a sufficient supply of oil fuel, are 
attracting earnest attention among manufacturing 
interests in Pennsylvania and Ohio. Several large 
concerns announce that they have withdrawn their 
quotations, but this is not quite true. Higher autumn 
prices are probable all round, and manufacturers, big 
and little, desire to be in a position to profit by the 
improvement. Steel rail mills are at last full of work. 
Wages have been advanced this week in many 
localities. The effort to advance coke to 1 dol. 50 cents 
per ton failed, but makers think the opportunity will 
come later. An apprehensive feeling exists in the 
trade lest an unexpected rush of orders should come 
during July. Production is being expanded as rapidly 
as possible. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was not large, but the tone of the market 
was more cheerful than it has recently been, and a fair 
amount of business was recorded. There was a disposi- 
tion to buy for delivery ahead, and several forward con- 
tracts were entered into. Altogether the feeling was more 
hopeful, and prospects for the future were regarded as more 
encouraging than they have been for some time past. Buyers 
of No. 3 g.m.b. Cleveland pig iron endeavoured to secure 
that quality at 35s. 74d. for early f.o.b. delivery, and they 
reported having done so in some cases, but few sellers 
would quote below 35s. 9d., which figure they reported 
they were able to realise. For delivery of No. 3 
three months hence 363, was somewhat readily paid. 
Middlesbrough warrants, after touching 35s. 11d., 
closed 35s. 10d. cash buyers. The lower qualities 
of pig iron were rather firmer, though prices were 
hardly quotably altered. No. 4 foundry was 34s. 6d:} 
grey forge 33s. 6d., and white 32s. 6d.—all for 
early delivery. A better account was given of the east 
coast hematite pig iron trade. Producers reported a large 
volume of business, and quotations had a decided upward 
tendency, notwithstanding the continued large output. 
For early delivery of Nos. 1,2, and 3 buyers offered 42s, 9d., 
but sellers, as arule, would not accept that price, and several 
parcels were sold at 43:., which figure was generally named. 
Spanieh ore was stiff. Rubio was put at 12s. 6d. ex-ship Tees 
sellers. To-day our market was rather quiet, but steady. 
Prices for makers’ iron were unaltered. The only change 
was in Middlesbrough warrants, which at one part of the 
day eased to 35s. 94d. cash buyers. By the close of the 
market, however, they were 36s. 10d. cash buyers. 


Manufactured Iron ard Stcel.—So fur as the manufac- 
tured iron trade is concerned, there is absolutely nothing 
new to report. Firms complain of being badly employed, 
and new orders are very difficult tosecure. Insome cases 
orders might be placed at exceedingly low rates. Steel 
producers are kept pretty well occupied, and we are glad 
to say thatthere are firms in the district likely to continue 
so for some time to come. Quotations, however, though 
a little stiffer, if anything, do not advance, and consider- 
ing cost of production, iv is really somewhat surprising 
how firms can undertake work at the rates now ruling. 
Steel ship-plates are not more than 4/. 15s., and ship- 
angles 4/. 12s. 6d., both less the usual discount; for cash. 
Heavy sections of steel rails remain at 3/. 12s, 6d. net at 
works, 


Messrs. Head, Wrightson, and Co., Limited.—Alderman 
C. Arthur Head, Mayor of Thornaby-on-Tees, presided 
over the fifth annual meeting of this company, beld at 
their offices, Thornaby, and in moving the adop- 
tion of the report, which we have already published, 
explained that the year just ended had been one 
of the worst the company had ever experienced. The 
fact was well known that the volume of trade throughout 
the country had in recent years considerably decreased, 
and the profits had been correspondingly reduced. 
The company, however, had paid a dividend every 
year of its existence, and that was in itself sufficient evi- 
dence of its success, Mr. T. Wrightson, M.P., in second- 
ing, said that many similar works had incurred heavy 
losses in their trading during the past year, whereas 
their company, even in the worst year, had made a gross 
profit of over 10,000). The motion was adopted, and a 
dividend of 24 per cent. declared. The following gentle- 
men were re-elected directors: Mr. C. Arthur Head, 
deka; ale es beg mar M.P., Mr. William Anderson, 
J.P., and Mr. R. M. Littler, C.B., Q.C. 


The Coal and Coke Trade.—The fuel trade changes very 
little. Gas coal is said to be in slightly better demand, 
but still only to an extent that affords partial work to 
most of the collieries. Coke is in pretty good re- 

uest, and good blast-furnace qualities realise 12s, 3d. 

elivered here. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Association of Municipal and County Engineers.—The 
annual gathering of the Municipal and County Engineers 
Association commenced in Halifax on Thureday. The 
newly-elected President, Mr. E, R. Sweet-Escott, is the 
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borough engineer of Halifax. Members attended at the 
Town Hall—where the meeting was held —from various 
parts of the United Kingdom, and the Mayor, Alderman 
M. Booth, accorded them a hearty welcome. Mr. T. 
Cole, C E., the secretary, read the annual report. It 
stated that the Association was now entering upon the 
twenty-first year of its existence, and had, during that 
time, done some good work. During the year district 
meetings had been held at Brussels, Antwerp, Middles- 
brough, Thirlmere, and other places. The membership 
p ll showed a total of 646, being an increase of 47 on the 
year. The financial statement showed a balance in hand 
of 235/. 14s. 4d., and the Association had invested capital 
amounting to 300/. The result of the ballot voting for 
officers was as follows: President, EK. R. S. Escott; vice- 
presidente, A. B. Binnie, C. H. Lowe, and O. C. Robson ; 
ordinary members of council, Messrs. F. C. Button, J. 
H. Cox, A. Creer, A. T. Davies, R. Godfrey, E. P. 
Hooley, E.G. Mawby, F. J. C. May, 8S. 8S. Platt, T. 
Walker, W. Weaver, and C. F. Wike; honorary secre- 
tary, Mr. C. Jones; treasurer, Mr. L. Angell. The pro- 
ceedings extended over two days, and many subjects of 
immediate interest were discussed. 


The Heavy Trades. — Although it would not be entirely 
correct to say that any great improvement has taken place 
in the heavy trades, yet there distinctly appears to be a 
better feeling. Marine work is apparently looking up 
just pow. India and the colonies are contributing their 
fair share of railway work, and but for these valuable 
orders the works engaged on this class of business would 
indeed have been slack. Prices are quoted as follows: 
Lincolnshire forge pig, 36s. ; hematites, 50s. 6d. to 533. ; 
guaranteed Bessemer billets, 5/. 7s. 6d. to 62.; unguaran- 
teed, 4/. to 51. 5s. ; wire rods, 9/. to 9/. 103. for guaranteed 
and 6/, to 6/. 10s. for commoner qvalities; bar iron, 5/. to 
5l. 108. ; common spring steel, 5/. 103. to 6/. ; best English 
steel, 7/. to 7/. 15s. ; wagon tyres, 7/. 53. to 7/. 10s. ; scrap, 
2l. 53. to 27. 7s. 6d. ; and small plates, 5/. 15s. 6d. The 
armour-plate works continue very busy with the orders 
in hand from the English and Japanese Governments, 


The Coal Tradce.—The condition of trade is unchanged 
the greater portion of the business done is on contract 
accounts, and sellers who have to do business in the open 
market find great difficulty in disposing of quantities. 
The pits are working little more than half-time ; probably 
not more than half the men are working more than three 
days per week. The tonnage forwarded to the Humber 
ports is well maintained, and exceeds that of the corre- 
sponding period of either of the last two years. An in- 
creasing proportion is being forwarded by the Hull 
and Barnsley line, but there is little doubt that, in 
the present condition of trade, the cheaper water 
carriage will find favour, when the new proprietors 
of the navigation have got fairly into working order. 
Prices are quoted as follows at the pits: Silkstone tests, 
8. 63. to 9s. 6d. ; Barnsley house, 83. to 8s, 6d. ; steam 
coal, 6d. to 7s. 6d.; Barnsley hards, 6+. 6d. to 7s. 6d ; 
riddled slack, 43. to 5s. 6d.; pit slack, 2s. 9d. ; smudge, 
ls, 6d. ; coke, 8s. to 103. per ton. 





NOTES FROM THE SOUTH. WEST. 

Cardiff —The demand for steam coal has become less 
active, and prices are the turn lower; the best descrip- 
tions have made 10s, to 10s, 6d. per ton for prompt ship. 
ment, while secondary qualities have ranged from 93. to 
93. 64. per ton. The household coal trade has been quiet ; 
No. 3 Rhondda large has made 9a. 6d. per ton. There 
has been about an average demand for patent fuel. A 
pretty good business has been passing in coke, foundry 
qualities making 152. to 15s. 6d. per ton, and furnace 
ditto lle. 9d. to 13s. per ton. Iron ore has exhibited 
little change ; the best rubio has been quoted at lls. 34. 
to lls. 6d. per ton. The manufactured iron and steel 
trades have ruled quiet, the demand for steel rails show- 
ing scarcely any activity. 

Machinery for Devovpnt.—-A large amount of new ma- 
chinery for ship and engine building purposes and boiler 
manufacture is to be purchased for Devonport and Key- 
ham. Already authority has been given to the local 
officials to purchase during the current financial year 
about 8000/. worth of new mechinery, of which 5000/. will 
be expended on new plant for Keyham. At Devonport 
the principal items are the purchase of a large punching 
and shearing machine, costing 500/. ; hydraulic lift, 345/. ; 
horizontal boring machine, 200/.; and a steam capstan, 
3907. The new machinery for Keyham includes a bolt 
and nut making machine, 470/. ; a large horizontal drill- 
ing, boring, tapping, and studding machine, 600/. ; electric 
light engine and dynamo, 700/.; and three lathes, 800/. 
The Lords of the Admiralty have requested the officials 
to prepare a further list of the machinery most needed, at 
a total cost of 12,0007. This further list is wanted as a 
guide in the framing of the yard machinery vote of 
1896-97. 

Railway Men at Cardif.—On Saturday several members 
of the International Railway Congress, who had arrived 
at Cardiff on the previous afternoon, assembled at the 
Great Western Railway station, where they were joined 
by Lord Emlyn, deputy chairman of the Great Western 
Company, in addition to several Great Western officials. 
At 8.30a special saloon train started for Barry Docks, 
where the visitors were received by Mr. A. Hood, deputy 
chairman of the Barry Railway Company. The brain 
conveying the party was run round the docks, and then 
the visitors were taken in launches and a tug over the 
water space, The hydraulic machinery and the pumping 
station (the latter having a capacity of 56,000 gallons per 
minute) were inspected, and the party went over a portion 
of the new dock works. Lunch was served in the open 
air, at a siding where the train was brought up, and then, 





about three quarters of an hour after time, a start was 
made for the Bute Docks, where the party were received 
by Mr, A. E Guest (chairman) and other gentlemen. The 
train was taken along the East and West Dock, where 
the party viewed the Lewis Hunter coaling cranes at work. 
A visit to the Dowlais Steel Works, where the vi-itors 
were received by Mr. E. P. Martin, general manager, 
concluded the outdoor proceedings. On their return to 
Cardiff the visitors were entertained by the Mayor (Mr. 
Alderman Carey). 


Barry.—Thke shipments of coal from Barry Dock in 
the first half of this year are estimated at 2,533,148 tons. 
The imports have also shown a material growth this year, 
the incoming cargoes having attained an aggregate, to 
June 30, cf 105,253 tons. 


Briton Ferry.—Last week 15 mills were at work in this 
district, viz., six at the Villiers, four atthe Vernon, three 
at Gwalia, and two at Earlswood, while the finishing de- 
partments at the works were fully occupied. There was 
an average make of steel bar at the Briton Ferry and 
Albion steel works, and the output of pig iron at the 
Briton Ferry Works was about the same as in the pre- 
ceding week. 


Newport.—The demand for steam coal has been fairly 
steady ; prices have shown little change. Several large 
vessels been undergoing repairs of late at Newport. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. —Business was very quiet in 
the p‘g-iron warrant market last Thursday forenoon, when 
only some 5000 tons of iron were dealt in, including 2000 
tons of Middlesbrough hematite iron. Prices were firm. 
A smart recovery took place in the afternoon, the market 
being strong, and the price of Scotch warrants advancing 
14d. per ton. Some 6000 tons changed hands at 432. 10d. 
to 43s. 11d. per ton. No month business was reported. 
At the close the settlement prices were—Scotch iron, 
43s. 104d. per ton; Cleveland, 35s. 6d.; Cumberland and 
Middlesbrough hematite iron, 44s. 14d. and 42s. 74d. per 
ton respectively. On Friday forenoon the market was 
very quiet. About 5000 tons ofScotch and Cleveland and 
one lot of hematite iron were sold at near the prices of 
the previous afternoon. There was rather more doing 
in the afternoon, and the tone was firmer, the prices 
advancing ld. to 14d. per ton. The turnover included 
some 6000 or 7000 tons of Scotch and 1000 tons of Cleve- 
land iron, and the closing settlement prices were, re- 
respectively, 433. 104d., 35s. 74d , 44s, 14d., and 428, 6d. 
per ton. ()uietness was again the rule of the market on 
Monday forenoon, but the tone was very firm, Scotch 
warrants advancing in price to 44s. per ton, with buyers 
over at that figure. Firmness and activity characterised 
the market in the afternoon, when there was a turnover 
of at least 12,000 tons. Prices advanced from 3d. to 44d. 
per ton on the day. The settlement prices at the close 
were 44s. 14d., 35s. 104d., 44s. 44d,, and 42s. 104d. per ton 
respectively. Rather more business was done in the 
warrant market on Tuesday forenoon, and, as sellers 
were holding hard, prices met with a further advance. 
About 12,000 tons of Scotch and a few lots of Cleveland 
iron were sold. Prices rose 1d. to 3d. per ton. In the 
afternoon there was more doing, sellers being rather more 
in evidence. There weresome 15,000 tons of Scotch and 
3000 tons of Cleveland iron in the turnover. The closing 
settlement prices were, respectively, 44s. 14d., 35s. 104d., 
44s, 44d., and 433. 14d. per ton. ‘The market was very 
quiet this forenoon, only some 5000 tons of Scotch and an 
additional lot of hematite iron changing hands. Prices 
were steady. There was a firm market in the afternoon, 
and prices advanced 4d. told. per ton. The settlement 
prices were—44s. 3d., 35s. 104d., 44s. 44d., and 43s. 14d. 
per ton respectively. The following are the current quo- 
tations for several special brands of No. 1 makers’ iron : 
Clyde, 48s. 6d. per ton; Gartsherrie, 50s.; Calder and 
Summerlee, 503. 6d.; Langloan, not quoted ; Coltness, 
52s.—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 48s. 6d.; Carron (shipped at 
Grangemouth), 54s. per ton. The number of blast-furnaces 
in actual operation throughout Scotland still remains at 75, 
as compared with 50 at this time last year. Four are making 
basic iron, 26 are working on hematite ironstone, and 45 are 
making ordinary iron. Since the foregoing was written 
it has been notified that two of the Carron blast-furnaces 
have been damped down for repairs. The foreign 
demands for Scotch iron are very unsatisfactory. Last 
week’s shipments amounted to 4285 tons, as compared 
with 10,248 tons in the corresponding week of last year. 
They included 300 tons for Canada, 140 tons for South 
America, 220 tons for Australia, 240 tons for Italy, 660 tons 
for Germany, 130 tons for Holland, 250 tons for China 
and Japan, smaller quantities for other countries, and 
2108 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 282,182tons 
yesterday afternoon, against 282,192 tons yesterday week, 
ae showing a decrease for the past week amounting to 

tons. 


Finished Iron and §.cc/ Urades.—The works at which 
finished iron and steel are made are fairly well occupied 
with orders, but there is no change in prices to report, 
nor does there seem to be any probability of a change for 
the better taking place. There are some persons, how- 
ever, who look for achange through the political ‘‘ stirring 
up” which is now in progress. 


Glasyow Copper Market.—A couple of lots of copper 
changed hands last Thursday forenoon, the price drop- 
ping 2s. 6d. per ton, at 42/. 16s. 3d. three months, sellers. 
The market was idle in the afternoon, and the price was 
1s. 3d. per ton easier, the close being cash buyers 42/. 5s., 
and sellers 42/, 63. 3d., and three months’ buyers 
421. 138. 9d., and sellers 42/. 15s. per ton. There was no 











business done in copper on Friday forenoon or afternoon. 
Before the close prices had improved 2s. 6d. per ton. 
One lot of 25 tons was done on Monday forenoon at 
421. 7s. 6d. cash, but in the afternoon the market was 
quite idle, and prices declined 1s. 3d. per ton. Yester- 
day forenoon was also a blank as regards sales, but in 
the afternoon one lot of 28 tons changed hands. One lot 
was sold at 42/. 63, 3d. fourteen days this forenoon, A 
slight improvement took place in the afternoon, business 
being done at 42/. 7s. 6d. cash. 

Scotch Coal Shipments.—The shipments of coal from the 
Scottish ports for the past week show a total of 164,802 
tons—an increase as compared with those of the previous 
week of 19,809 tons, and of 86,158 tons when the compari- 
son is made with the corresponding week last year. The 
returns will now for a time compare with those of the 
strike period last year, when the trade was completely 
disorganised by the dispute with the miners. As this 
week’s return completes the half-year, the following com- 
parisons may prove interesting : 


Tons. 
Six months ending June 30, 1895 ... 3,287,595 
mt - » :1894.... 3,693,611 
‘ * » 1893 .. 3,310,875 
A - 1892... 8,649,440 
“ a is 1891... 3,103,535 
1890 . 2,741,548 
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Clyde Shipbuilding Trade: Launches duriag July.— 
The shipbuilding trade of the Clyde continues to be fairly 
busy. Some 26 vessels were launched last month, of 
which 19 were steamers, three sailing vessels, and one 
sailing and three steam yachts, and the tonnage output 
was 46,045 tone, as compared with 36 vessels of an aggre- 
gate of 37,030 tons in the corresponding month of last 
year. lJast month’s launches included several steamers, 
which ranged from 3500 tons up to 4500 tons, two of them 
being cargo vessels built for the P. and O, Company’s 
fleet. Two of the sailing vessels were, respectively, of 
1850 tons and 1950 tons. The steam yachts were one of 
640 tons, built by Messrs. D. and W. Henderson and Co. 
for the Duke of Sutherland; one of 520 tons, built by 
Messrs. J. and G. Thomson for a Spanish gentleman ; 
and one of 1050 tons, built for Baron Nathaniel de Roth- 
schild, also by Messrs, Henderson. 


New Shipbuilding Orders. — Messrs. Blackwood and 
Gordon, Port Glasgow, have booked an order to build and 
engine a screw steamer for the City of Dublin Steam 
Packet Company’s service between Dublin and Liver- 
pool.—Messrs. Robert Napier and Sons have contracted 
to build a small steamer for a French firm, and they have 
secured orders for a steamer of about 2000 tons for an 
Australian line, and for.two steamers of 1000 tons for a 
local firm.—Messrs. James and George Thomson, Clyde- 
bank, have received an order to build and engine seven 
small gunboats for service in connection with the insur- 
rection in Cuba. They will have a speed of from 12 to 13 
knots per hour. 

Proposed New Wigtownshire Railway.—Negotiations, 
not yet public, are proceeding for the construction of a 
new railway line of great importance to Wigtownshire. 
This scheme is to branch off from the Glasgow and 
South-Western line near Glenluce, and run direct south 
to Drummore, near Mull of Galloway, a district at 
present accessible only by road. At some suitable point 
a pier would be constructed for steamer communication 
to the Isle of Man. This would be the zhortest route for 
all Scotland to all Isle of Man ports. Au Act for a 
similar railway was obtained in 1877 by Sir Mark 
Stewart, but that scheme was abandoned owing to the 
failure of the City of Glasgow Bank and other reasons 
making funds difficult to obtain. The projected line 
would go through the lands of five proprietors, but the 
ground is mostly of small value and level. It will pro- 
bably be engineered by an Edinburgh firm. 


Clyde Trust Harbour Works.—An official inspection was 
made by the Clyde Trustees Jast Touraday of the new 
works in progress in connection with Glasgow Harbour. 
Cessnock Dock, near Govan, was the first place visited. 
This great undertaking is now about two-thirds finished. 
A number of new hydraulic cranes were inspected, and 
ex-Lord Provost Ure, who is the deputy-chairman of the 
Trust, performed the ceremony of setting the machinery 
in motion for working these cranes. The new 130-ton 
steam crane was next visited, and it was formally tested 
with a lift of 150 tons. The new graving dock at the 
mouth of Cessnock Dock, was also visited and inspected. 
This work, at which some 600 men are employed, is pro- 
gressing satisfactorily, but its completion will likely 
require yet about three years. In the evening the trustees 
and a number of invited guests dined in the hall which 
forms part of the Clyde Trust new buildings. 


Proposed Swing Bridge for Glasgow Harbour.—Mr. 
James M. Thomson, member of the Town Council of 
Glasgow, and member of the late engineering firm of James 
and John Thomson, is about to bring before the council 
a scheme for throwing a swing bridge over Glasgow Har- 
bour, with the view of improving the facilities for cross- 
river traffic. The bridge, as proposed, is estimated to cost 
90,0007. to 100,000/. 





MISCELLANEA. 

M. BERTHELOT has discovered that argon can be ab- 
sorbed by sulphide of carbon under the influence of the 
electric spark. 

The directors of the Central London Electric Railway 
have instructed the engineers, Messrs. Fowler, Baker, 
and Greathead, to proceed at once with the works, the 
cost of which will be 3,244,000/. 


The Council of the Institute of Civil Engineers of 

















3 
4 


Fie P eee Os 


Naa ie, ies 




















Juiy 5, 1895. | 


ENGINEERING. 





15 








Treland has awarded a Mullin’s gold medal to Mr. W. 
Kaye Parry, A.M.I.C.E., for his paper entitled ‘‘ The 
Application of Recent Advances in the Study and Treat- 
ment of Sewage.” 


The first electric power transmitted for commercial 
purposes from Niagara Falls was sent on Monday last 
through the electrical subway to a manufactory a mile 
distant. Four thousand horse-power was delivered and 
used in an aluminium manufactory. A rapid extension of 
this Niagara Power Company’s operations is expected. 


The traffic receipts for the week ending June 23 on 
33 of the principal lines of the United Kingdom amounted 
to 1,581,652/., which was earned on 18,728? miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,576,929/., with 18,522? miles open. 
There was thus an increase of 4723/. in the receipts, and 
an increase of 206 in the mileage. 


The new edition of the list of members of the Institu- 
tion of Civil Engineers contains the names of 19 honorary 
members, 1873 members, 3724 associate members, 351 
associates, and 816 students, together 6785. Mr. H. L. 
Antrobus, Dr. William Pole, F.R.S., and Mr. James 
Forrest have been reappointed to the posts they have 
held for so many years as treasurer, honorary secretary, 
and secretary respectively. 


Aninteresting novelty in the shape of electric feeder 
lines has been introduced by the Pennsylvania Railroad 
Company, who hope thus to render branches remunera- 
tive which have hitherto been financial failures. The 
first of these branches to be so worked is the Mount 
Holly line, which is about 7 miles in length. In some 
preliminary experiments a speed of 42 miles per hour was 
obtained with a trolley car on this line, and, with two 
standard cars attached, a speed of 30 miles per hour was 
reached. 


A safe constructed of cement with steel wire netting 
embedded in it was recently tested by order of the 
Reichsbank, the German Government’s banking establish- 
ment. ‘The question to be decided was whether it is 
practicable to build vaults of this material for safety 
against fire. The safe was placed upon a pyre of logs 
drenched with kerosene, which, after being set on fire, 
kept the safe for half an hour exposed to a heat of about 
1800 deg. Fahr. Two hours after the safe was opened, 
and the contents, silk, paper, draft blankr, and a maxi- 
mum thermometer, were found to be absolutely unin- 
jured. The maximum thermometer showed that within 
the safe the temperature at no time during tle ‘est rose 
above 85 deg. 


The total railway mileage of the world is 406,416. The 
smallest railway mileage is possessed by Puerto Rico, 
which has only 11 miles; the largest by the United States, 
which, with 174,784 miles at the close of 1892, was far 
ahead of any other country. Next, but at a great in- 
terval, comes Germany, with 27,445, followed by France 
with 24,018 miles. The United Kingdom comes fourth, 
with 29,325 miles, and Russia fifth, with 19,653 miles. In 
Europe there are altogether 144,380 miles of railway; in 
North and South America, 218,950 miles; in Asia, only 
23,299 miles, of which 17,768 miles are in British India ; 
in Australia, 12,685; and in Africa, 7212 miles. The 
islands of Malta, Jersey, and Man have 68 miles ; Hawaii 
has 58 miles; and Persia only 24 miles, 


A rope of Cradock’s improved crucible steel, 1 in. in 
diameter, worked 14 years and hauled 1,500,000 tons 
without any repairs to the rope, at the Eastwell Iron Ore 
Company, Nottingham. It was taken off in January of 
this year. Another rope, of Cradock’s improved plough 
steel, originally 392 yards in length and 5 in. in circum- 
ference, worked on the underside of the drum at the 
Yorkshire and Derbyshire Coal and Iron Company’s 
Carlton Main Colliery, near Barnsley, for three years 
and ten months, and raised 735,679 tons at a cost of 
.0041d. per ton. At the Unstone Coal and Coke Com- 
pany, Limited, Unstone, near Sheffield, a rope of Cra- 
dock’s improved plough steel, originally 3400 yards long 
and 24 in. in circumference, was put to work September, 
1883, and taken off June, 1895, after working continu- 
ously for 11 years and 8 months without any repairs. 
All these ropes were of Lang’s lay. 


The United States Navy Department have prepared 
plans for three 26-knot twin-screw torpedo-boats. They 
are to be 170 ft. long on the load-water line, 17 ft. broad 
at the same level, the draught being 5 ft. 6 in., and the 
normal displacement 180 tons. The engines are to be of 
the triple-expansion type, and the two pairs will, together, 
indicate 3200 horse-power. Each engine will have a high- 
pressure cylinder 144 in. in diameter, an intermediate 
23 in. in diameter, and a low-pressure cylinder 26 in. in 
diameter, the stroke in each case being 18 in. The 
estimated revolutions at full power are 395 per minute, 
The intermediate and low pressure cylinders will have 
two valves each, which, it is stated, will be worked, not 
from the crankshaft direct, but from a countershaft 
geared to it. The propellers are to be of manganese 
bronze, 6 ft. in diameter by 7.5 ft. pitch. Steam will be 
supplied from three water-tube boilers, at a working 
pressure of 250 lb. per square inch. The total weight of 
the machinery is not to exceed 92 tons. 


_A special board appointed by the United States 
Government to report on the suitability of ‘*corn” cellu- 
loge for automatically stopping shot-holes, has now com- 
pleted a long series of experiments which are stated to 
show that the new material is much superior to the cellu- 
lose made from cocoa fibre which has been adopted in 
France. The corn cellulose is made from the pith 
of corn stalks, and weighs but 6.5 lb. per cubic foot. 
Two cubical cofferdams, of 6 ft. edge, were built of 


34 in. on the other sides. A 4-in. facing of wood 
planks was also given on the front side. One of the 
dams was filled with corn cellulose and the other with 
cocoa cellulose, and the two were then fired at, first with 
a6-in. gun and afterwards with an 8-in. one. In both 
cases the new product was found to be much more efficient 
in stopping the hole. Further experiments also showed 
that the cocoa cellulose would catch fire easily, whilst the 
corn cellulose would not. 


To facilitate trench work in streets where it is usually 
important to obstruct the roadway as little possible, so- 
wales trench machines have been introduced in the United 
States, and a description of the Carson-Trainer machine 
is given in a recent number of Engineering News. The 
object of the machine is to hoist up buckets of the exca- 
vated material, and convey them to bulk and dump over 
the completed arch or sewer as back filling, thus avoid- 
ing all piling of spoil in the street and a second handling 
of it. For large work the machine consists of a number 
of A trestles, 20 ft. high, placed from 16 ft. to 32 ft. apart, 
the feet resting on the sides of the trench. These trestles 
support two 12-in. channels, riveted together so as to form 
an I-beam, on the lower flange of which the traveller 
runs. This traveller supports a fall-block with which the 
bucket can be raised from the bottom of the trench. 
A portable engine at one end of the machine provides the 
necessary power for traversing and hoisting. The buckets 
when being traversed pass through the upper opening in 
the A frames. They are of 30 cubic feet capacity, and in 
good conditions as much as 800 cubic yards of material 
can be handled by the machine per day. Boulders, when 
met with, are slung on chains and hoisted in the same way 
as the buckets, 





LAUNCHES AND TRIAL TRIPS. 

THE 8.8, Rotterdam was taken on her trial trip off the 
Tyne on the 18th ult. The Rotterdam is a vessel of the 
following dimensions: 360 ft. long by 46 ft. 6 in. beam 
by 29 ft. 4 in. moulded depth, built under the three-deck 
rule by Palmers’ Shipbuilding and Iron Company, 
Limited, of Jarrow, for the American Petroleum Com- 
pany, of Rotterdam and Antwerp. The engines have 
cylinders 28} in., 46 in. and 75 in. in diameter, with a 
stroke of 48 in., supplied with steam from four single- 
ended boilers of large power. Besides the main engines, 
the vessel has very powerful pumpsand pumping arrange- 
ment, capable of discharging 5000 tons of oil in 10 hours. 
The vessel has been designed and supervised during 
building by Messrs. Flannery, Baggallay, and Johnson, 
of London. The vessel was loaded to her contract 
—_, and on the trial maintained an average speed of 
12 knots. 





The screw tug Lady Windsor, built by Messrs. Croom 
and Arthur, Leith, for Messrs. W. H. Tucker and Co, 
Cardiff, had a successful trial trip on Saturday, the 15th 
ult., on the Firth of Forth. The mean speed obtained 
after several runs on the measured mile was 114 knots, 
which is considered highly satisfactory. Her dimen- 
sions are 95 ft. between perpendiculars by 18 ft. 6 in. by 
10 ft. 6 in. moulded, with engines 19 in. and 36 in. by 
24 in. stroke. She is fitted up with accommodation for 
passengers. 





Messrs. Harland and Wolff, Belfast, launched on the 
22nd ult. the twin-screw steamer Georgic. The new 
vessel, which has been built for the Oceanic Steam Navi- 
gation Company, Limited, and is intended to run in their 
cargo and live stock service between Liverpool and New 
York, is the 34th steamer constructed by Messrs. Harland 
and Wolff for the White Star Line, and the largest cargo 
steamer afloat. Her tonnage is about 6580 net and 
10,000 gross. She will be fitted for the accommodation of 
about 900 head of cattle on the upper and bridge decks, 
and will, in addition, have permanent stalls of a most 
perfect kind for a large number of horees in the centre 
of the upper deck. The machinery for the vessel, which 
has been constructed in the engine works of the builders, 
consists of two sets of triple-expansion engines of the most 
modern type. The vessel will be fitted throughout with 
the electric light. 





Messrs, Sir Raylton Dixon and Co., of Middlesbrough, 
launched on June 24 the largest steamer that bas yet been 
constructed on the River Tees, having a displacement of 
11,000 tons and a deadweight capacity of 7500 tons, with a 
speed of 12 knots perhour. Her owners are Messrs, Lam- 
port and Holt, of Liverpool, whose large fleet of steamers 
trade from Liverpool to the west coast of South America, 
Brazil, and River Plate. The dimensions of the vessel 
are: Length, 425 ft.; breadth, 514 ft.; depth, 304 fo. 
Her machinery, which is being constructed by the North- 
Eastern Marine Engineering Company, of Wallsend, 
consists of a set of triple-expansion engines, with cylinders 
31lin., 49in., and 82 in. in diameter, having a stroke of 
54 in., with three large double-ended boilers working at 
180 lb. pressure. The vessel is named Cavour. 





Messrs, D. and W. Henderson and Co., Partick, 
launched, on the 25th ult., a large steel screw steam 
yacht, named the Veglia, built for Baron Nathaniel de 
Rothschild, of Vienna, from designs by Mr. G. L. Watson, 
Glasgow. The dimensions of the yacht are: Length over 
all, 275 ft.; breadth, 30 ft. 6 in.; depth, 20 ft. The 
machinery has been constructed by the builders’ firm, and 
consists of a set of triple-expansion engines and a very 
large boiler fitted with forced draught. The cylinders are 
23 in., 38 in., and 64 in. in diameter, with a stroke of 36 in., 





Steel plate, the thickness being 4 in. in front and 





and the working pressure is 160 lb, 





The official natural draught trial of the new sheathed 
sloop Torch, which has just been built and engined ab 
Sheerness Dockyard, took place on the North Sea on 
Tuesday, the 25th ult. The trial was under the superin- 
tendence of Mr. W. W. Chilcott, R.N., chief engineer of 
Sheerness Dockyard. The results of the trial were per- 
fectly satisfactory. On a rua of 8 hours, with a mean 
steam pressure of 150.4 1b., and the engines working 186 6 
revolutions per minute, an average of 1163.2 horse-power 
was indicated, with a speed of 13 knots. The machinery 
of the Torch was designed to indicate 1100 horse-power, 
with a speed of 12.25 knots. The Torch has also carried 
out her armament trials, which were successful. More 
than ordinary interest attached to the full-power trial 
of the new sheathed sloop Torch, 6, 960 tons, 1400 
horse-power, which took place in the North Sea with 
induced draught instead of forced draught. The trial 
extended over a period of four hours, the mean results 
being as follows: Pressure of steam in boilers, 153 lb.; 
revolutions, 203.4; vacuum, 27.4 in.; air pressure, 1.2 in.; 
indicated horse-power, 1457.3; and speed, 13.4 knots. 
The Torch also carried out her circle trials, and after- 
wards returned to Sheerness to be completed for active 
service, 





Messrs. A. M'Millan and Son, Limited, Dumbarton, 
launched on the 19th ult. a saloon paddle-steamer named 
Lady Margaret, which has been specially constructed for 
the passenger service of Messrs. Edwards, Robertson, and 
Co., Bristol, and is intended to ply between that city and 
other places on the Bristol Channel, her voyages in 
summer extending as far as Penzance. The dimensions 
of the vessel are: Length, 215 ft.; breadth, 26 ft. ; and 
depth, 164 ft. She will be fitted by Messrs. David Rowan 
and Son, Glasgow, with a set of compound surface-con- 
densing engines supplied with steam at 125 lb. pressure 
from a multitubular boiler. 





There was launched on Wednesday, June 26, from the 
shipbuilding yard of Messrs. David J. Dunlop and Co., 
engineers and pm sage Inch Works, Port Glasgow, 
the s.s. Chesapeake, built for the Anglo-American Oil 
Company, Limited, of London, for carrying petroleum 
in bulk. The new steamer, which is the fourth that has 
been built by Messrs. Dunlop for this company, will be 
the largest oil steamer afloat, her deadweight carrying 
capacity to Lloyd’s freeboard being 6000 tons, with a 
gross register of about 4600 tons. The dimensions of the 
steamer are 385 ft. over all, 370 ft. between perpen- 
diculars, 47 ft. beam, 29 ft. 3 in. depth moulded to 
upper deck. She is a threedeck vessel, and the 
hull is divided longitndinally into 18 compartments 
by transverse water-tight bulkheads. There are 10 
double tanks for carrying the oil, the longitudinal 
middle line bulkhead dividing each of the 10 tanks. 
To preclude the possibility of oil finding its way 
into the holds or engine and boiler space, a cofferdam, 
4 ft. long, is placed at each end of the two main oil 
divisions of the steamer. An important feature in the 
construction of the bulkheads is that all the caulking can 
be done in each alternate tank. The whole of the bulk- 
heads dividing the oil tanks were rubjected to a pressure 
of 20 ft. head of watér above the main deck, and 
withstood this unusual test in a highly satisfactory 
manner. The machinery consists of a set of triple- 
expansion single screw engines, having cylinders 27 1n., 
434 in., and 7Uin. in diameter by 51 in. stroke, The oil 
pump machinery consists of two ‘‘Snow ” duplex pump 
engines, 12in. by 12in., one placed in the pump room aft, 
and one in the pump room forward. A noticeable point in 
the construction of this steamer is the placing of machinery 
in midships, necessitating the construction of an abso- 
lutely water-tight tuonel for the main shaftivng. This 
tunnel is entirely cut off from communication with the 
epgine-room, the only access to it being obtained from the 
trunks leading from the poop deck, this precaution being 
considered necessary (in the event of any damage to the 
tunnel through the shafo breaking, or any other cause) 
to prevent the access of oil or oil vapour to the engine- 
room. 





ExgcrricAL Lasogatory Notes AND Forms.— The 
Electrician Printing and Publishing Company, London, 
have just issued a work by Dr. J. A. Fleming, intended 
for use in the laboratories of University College and else- 
where, and consisting of detailed descriptions of the 
instruments to be used by the students in making ary 
particular experiment, directions as to the object of and 
the method of making the experiment, and a form in 
which the observations made are to be inserted. There 
are two series of these forms, an elementary and an 
advanced set. In the former case the student starts 
with the exploration of the magnetic field of a helix 
by means of a compass box running on aslide. The 
student is then led on by easy stages to the com- 
plete test of a gas engineand dynamo plant. The instruc- 
tions and explanations given are singularly clear, and 
diagrams are added wherever necessary. In the advanced 
series such questions as the determination of the specific 
electrical resistance of a sample of wire, or the measure- 
ment of low resistances by the potentiometer, are set for 
practical solution by the student. Other pa in the 
same series concern the standardisation of various instru- 
ments, the delineation of alternate-current curves, and 
efficiency tests of alternators. In all, some 40 different 
— are included in the two series, and it may safely 

said that any student who has —7 and intelli- 
ently worked through these has established a very satis- 
actory groundwork for the comp!'etion of his education 





as an electrical engineer. 
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FEN DRAINAGE; THE HARRISON SCOURING DREDGER. 


(For Description, see Page 18.) 
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Ir is only within the past few years that engi- 
neers in general have had anything like an accurate 
idea of the amount of steam used by ordinary land 


.|and marine engines. The old practice, in which the 


combined efficiency of the engine and boiler was 
determined by finding the work done per pound or 
per hundredweight of fuel burnt, certainly gave 
the mill or mine owner some sort of idea of what 
his power was to cost him, but it was not then 
possible to fix the responsibility for the various 
losses in the proper quarters. Moreover, the 
measurements, simple as they were, were often 
inaccurate, and in the early days of the triple- 
expansion marine engine, stories of 1 indicated 
horse-power hour being obtained per 14 1b. or 
even 1} lb. of coal were common, and the coal was 
not of the best quality at that. Probably these 
extravagant claims must be largely attributed to 
the too excessive zeal of the drawing-office fore- 
man, or whoever else has been responsible for 
indicating the engines. There is nothing easier 
than to get inaccurate and too favourable results in 
an engine trial, by running the engines in full gear, 
when taking the half-hourly diagram, and linking 
them up between whiles. The indicated horse- 


be | power can thus be made almost any figure that is 


desired, and though such a trick could be more 
successfully worked 10 or 15 years ago than now, 
there are other methods of jockeying the results 
which are less easily detected. One of the most 
ingenious of these schemes was exposed in these 
columns in commenting on the famous ‘* Marchant” 
engine trial in 1886. This trial was made in the 
presence of a number of engineers, some of whom 
had had considerable experience in running ordinary 
contractors’ trials, and thoroughly understood the 
taking of indicator diagrams. No attempt was, 
therefore, made to ascertain the indicated horse- 
power of this engine, but relying upon the inexperi- 
ence of most of those present in the matter of brake 
trials, an ingenious form of brake had been pre- 
pared, in which a spring balance was supposed to 
indicate the load on the brake. As a matter of fact, 
however, the reading of the balance required cor- 
rection for the pressure of the brake against a cer- 
tain fixed stop, arranged below it in a trough full 
of water, and which came into action when the 
engine was running. Thus on calculating out the 
brake horse-power, without correction, from the 
balance reading, the true horse-power of the engine 
was nearly tripled, and naturally a remarkable fuel 
economy was reported. 

It must, however, be admitted that perfectly 
impartial and thoroughly capable engineers have 
been far too ready to assume that an error of prin- 
ciple in brake construction could safely be neglected. 
Thus the brakes used in the trials of portable 
engines at Newcastle by the Royal Agricultural 
Society, certainly contained a source of error, 
which was assumed by those in charge to be unim- 
portant.- Nevertheless this defect gave ground for 
the charge raised by Messrs. Maclaren that the 
results were unreliable. Others before them had, 
however, seen that the Appold brake was inaccurate, 
and Professor Unwin some years previously had his 
altered so that the pull on the compensating lever 
could be determined by a spring balance. The error 
in this particular instance was found to be far from 
negligible. For general purposes, where the power 
to be measured is not too great, nothing seems to 
be better than the rope brake so largely and success- 
fully used by Professor Kennedy. This form is 
very cheap, is easily applied, and perfectly accurate, 
but has not yet, we believe, been applied to any 
very large engine. Where a very large power is 
to be absorbed, some kind of hydraulic brake, such 
as that used by Professor Reynolds at Manchester, 
seems advisable. 





It can hardly be questioned that the very great 


improvement in engine economy effected in late 
years has been largely due to the greater care taken 
in conducting trials, and also to the spread of 
theoretical knowledge. This has been especially 
marked in the case of high-speed engines. When 
the necessity for this class of machine came up for 
dynamo-driving in the early eighties, the engines 
available used, in some cases, as much as 70 lb. of 
steam per indicated horse-power per hour. This 
excessive consumption caused American and Conti- 
nental engineers togive upthe problemof direct driv- 
ing in despair, but in this country the late Mr. P. W. 
Willans set to work to produce a high-speed engine 
which should compare favourably in the matter of 
economy with the best Corliss engines. After 
many years spent in study and experiment, he 
succeeded in his endeavours. In this work Mr. 
Willans was ably assisted by Mr. R. E. Crompton, 
who, with true mechanical instinct, early saw the 
great advantages of direct driving. The general 
theoretical principles essential to economy in a 
steam engine are as old as Watt, as the main 
condition to be fulfilled is, as he stated, to keep 
the cylinder as hot as possible, and he was the 
first to appreciate the great losses arising from 
initial condensation, and to reduce them invented 
first his separate condenser, and afterwards the 
steam jacket. At that time, however, the science of 
thermo-dynamics was in its infancy, and though one 
engine might be better than another there was no 
absolute standard with which its efficiency could be 
compared. The first of these standards is that due 
to Carnot, which asserts that the efficiency of any 


heat engine cannot be greater than —!__-_~? where 


1 
T, is the absolute temperature of the working 
substance at the beginning of a stroke, and T., that 
at theend. In the nature of things this expression 
is applicable to all engines, but many imperfectly 
trained engineers have asserted that steam engines 
were an exception. To prove this they would have 
to show an engine in which the efficiency exceeded 
this amount, which, of course, they have never 
done. Asa matter of fact, all steam engines have 
an efliciency less than the above fraction, since a 
steam engine is not reversible, and all the heat is 
not applied to the working substance at the 
maximum temperature. Hence the work theoretic- 
ally due from a steam engine, taking steam at a 
temperature T,, and exhausting at a temperature 
T., is approximately 
27 . ~The. = 
a eee 

This amount of work has, of course, never been 
attained in practice, and the less the theoretical 
efficiency, the easier it is to approach it. Initial 
condensation has long been recognised as the main 
obstacle to success, and this may be reduced in 
various ways, which, to a certain extent, are 
mutually exclusive. Thus, if superheated steam 
is used, it is at least doubtful whether jacket- 
ing will do any good, and it will probably 
be no greater advantage when a high speed 
of rotation is used, as in the Willans engine, 
where, though every effort has been made to 
secure an economical engine, jackets have been 
discarded. For slow-speed engines there is no 
question as to the great benefit of jackets. Amongst 
the engines which have given the best results in 
satisfactory trials are probably the Milwaukee 
pumping engine, described in our fifty-seventh 
volume, pages 794 and 828, and the Sulzer engine, 
to which Mr. Bryan Donkin, jun., refers in his 
letter published in our issue of January 15, 1892. 
The former of these engines used 11.678 lb. of dry 
steam per indicated horse-power per hour, but as 
indicator diagrams cannot usually be trusted within 
4 per cent., much dependence cannot be placed on 
the two last decimal places, and the steam consump- 
tion is therefore practically the same as that of the 
Sulzer engine, the designers of which have not 
apparently the same confidence in third places of 
decimals as Professor Thurston. The priming 
water, if any, is, it should be added, included in the 
case of the Sulzer engine, whilst in the Milwaukee 
trial it was measured and subtracted. It has, how- 
ever, to be noted that the Sulzer engine ran con- 
siderably faster than that at Milwaukee—more than 
three times as fast, in fact—and that this would 
tell in its favour. Still better figures than the 
above have, we are aware, been claimed for triple- 
expansion mill engines, but most engineers will 
find a difficulty in accepting these, unless they 








are confirmed by experiments made under the 
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superintendence of some one with a wide experi- 
ence in carrying out accurate trials. As matters 
stand, the primacy must, for the present, be taken 
to rest with Messrs. Sulzer Fréres and Messrs. E. 
P. Allis and Co., though it is greatly to be re- 
gretted that our great Lancashire firms do not 
habitually have careful tests made of their finest 
engines, for at present we in this country stand in 


the unfortunate position of not knowing the best | p 


we are doing. Mr. Michael Longridge has cer- 
tainly done a great deal in this direction, and has 
published the particulars of numerous tests of mill 
and other engines, but he states he has had con- 
siderable difficulty in getting builders to make the 
necessary preparations for proper trials. 

The distinguishing feature of the Milwaukee 
engine is the excessively small clearance in each of 
the cylinders, viz., 1.4 per cent. in the high-pres- 
sure cylinder, 1.5 per cent. in the intermediate, 
and .77 per cent. in the low-pressure cylinders. 
These low values were obtained by constructing 
the Corliss valve seats in the cylinder covers. The 
ports were thus extremely short. In a triple-ex- 
pansion pumping engine also fitted with Corliss 
valves, running at much the same speed as the 
Allis engine, and tested by Mr. Longridge, the 
clearances were: High-pressure cylinder, 4.73 
per cent. ; intermediate pressure, 3.88 per cent. ; and 
low-pressure, 3.96 per cent. The water consump- 
tion in this case was 13.68 lb. per indicated horse- 
power per hour, no allowance being made for 
priming. 

The ratio of expansion adopted at Milwaukee, 
viz , about 19.5 for steam having an initial pressure 
of 134.5 absolute, is much greater than has been 
recommended by Mr. Willans. In his paper on 
trials of a condensing steam engine he showed that 
io a steam engine using steam in the most favour- 
able manner, the highest economical ratio of expan- 
sion is for such pressures as that used at Milwaukee, 
between 15 and 16, and so far as brake horse-power 
is concerned, a still lower ratio is advisable. It has, 
however, to be noted that the curves of work due 
from 1 lb. of steam are very flat in the neighbour- 
hood of the best ratio of expansion, and a small 
departure from this either way would not, in a per- 
fect steam engine, materially affect the economy. 
It is only fair to state, however, that a high mecha- 
nical efticiency is also claimed for the Milwaukee 
engine, as the pump horse- power is said to be about 
91 per cent. of the indicated, which is the more 
remarkable as the vacuum, of about 29 in. of mer- 
cury, was so great that it must have reduced the 
ratio of the brake horse-power to the indicated 
horse-power. With too high a vacuum the indicated 
power ie increased at the expense of the brake horse- 
power, and there is a net loss on the engine. 








DRAINAGE IN THE FENS. 

In the fenny county of Lincolnshire, down on 
the eastern side where the land is lowest and 
flattest, the hand of man has done more than in any 
other district of England to alter the face of the 
country from what nature left it. Over vast 
stretches of level land for miles and miles one sees 
a highly cultivated soil where not very many years 
ago there was a water-sodden tract of peaty bog and 
trackless fen. The substantial farmhouses—hand- 
somely built of red bricks, and telling of a past 
era of agricultural prosperity which seems never 
likely to return—stand up with peculiar distinct- 
ness above the level plain, forming, with their 
surrounding ricks, the only landmarks. It is not 
a country where one is likely to lose one’s way, for 
the roads are all straight and bordered by deep 
broad ditches, quartering out the fields and for- 
bidding much straying from the public highway. 
As this land has been won from native wildness by 
the industry of man, so must constant watchfulness 
be maintained to keep it from lapsing to its 
primitive condition. Drainage by the ordinary 
means of gravitation is impossible. Rivers that 
formerly spread out into shallow meres, or lost 
themselves in bog and fen, are now carried between 
substantial banks, high above the surrounding 
fields ; but even then their waters have often to be 
lifted by the aid of steam, in order that they may 
find an outlet to the ocean. 

Though these rivers flow through such a level 
country, they are not always the placid streams 
one is apt to associate with such a formation. 
They have their rise in the hills one can see on a 
clear day far away to the west, and when there 
is a heavy fall of rain, the waters come down with 





much violence. Unless free outlet be given to them, 
they will speedily overtop their banks, and do in- 
calculable mischief. 

There are numerous public bodies and trusts in 
the Fen district, whose duty it is to keep the land 
free from water. The Deeping Fen Drainage Trust 
may be taken as typical. The trustees are owners 
of land, and exercise powers under Drainage Acts 
assed at various times since the days of Charles II. 
The district of this trust extends over 30,000 acres, 
all agricultural land, of a rich nature. The area 
embraces the rivers Welland and Glen over a con- 
siderable part of their length. The former is the 
more considerable stream. It rises near Market 
Harborough in Leicestershire, flows to Stamford, 
and from thence seaward by way of Spalding. At 
one time it carried a considerable commerce, as it 
gave water access from the east coast to the Mid- 
lands, but the railways killed all that many years 
ago. In consequence of the decline of traftic, the 
waterway became largely choked up. Weeds grew, 
and banks of silt accumulated, so that in wet seasons 
the waterway was insufficient to carry off the rain- 
fall, and the danger from flooding increased. 

The Glen, although a less considerable stream, 
is far more dangerous, and has been described as 
‘*one of the most terrible rivers in England.” It 
has a watershed of about 70,000 acres of high 
country land. It falls into the Welland, but for 
about 15 miles before its junction with that river it 
runs between high banks raised above the fen lands. 
This aqueduct has been, we are told, from the 
time it was made, a source of danger to the country 
through which it passes, breaches of the banks 
frequently occurring in times past. The improved 
system of subsoil drainage, now followed in the high 
lands, causes the water to be run off the fields with 
great rapidity ; so that in times of heavy rainfall 
‘*the flood waters have been shot down into the 
main arteries of the drainage system in such over- 
whelming quantities as to gorge the aqueduct 
beyond its capabilities of discharge. The result 
has been an overflow and breach of the banks at 
the lowest or weakest point, and it has now become 
imperative to provide a remedy against the fre- 
quently recurring danger and disaster.” The 
passage is taken from a report made to the Deep- 
ing Fen Trustees by Messrs. John Kingston and 
Alfred Harrison, Mr. Harrison being the present 
engineer to the trust. With him rested the chief 
duty of solving the problem set by the report. One 
point it was absolutely necessary to keep in mind 
was how to gain the desired end with a minimum 
of cost; for in the present day an agricultural 
community will not beara heavy tax. Mr. Harrison 
therefore considered how best he might use the 
force of the river itself ; and the result has been 
the evolution of the scouring dredger we illustrate 
on page 16 of our present issue. 

In Fig. 1, on page 16, is given a view of the 
Harrison patent scouring dredger, with its tender 
for carrying coal and stores attached. In Fig. 2 
the stern of the vessel is shown. In these views the 
water has been run out of the river in order to 
expose the arrangement. It will be seen that the 
vessel consists of a hull having platforms at the bow 
and stern, and each of these platforms supports a 
pivoting framework of timber. The form of the 
digging rollers is plainly shown, these revolving on 
the bottom as the vessel travels along. There are 
twin screws, as shown, for propelling the vessel 
from place to place ; but when at work dredging, a 
system of wire-rope haulage is used. Two sets of 
gear are fitted, one at each end, carrying lengths 
of wire rope similar to ordinary ploughing tackle. 
The ropes are from 1000 yards to 1200 yards in 
length. The vessel is steered by the forward and 
aft digging rollers. The frame in which these are 
mounted is capable of being turned in a horizontal 
plane, just as the fore carriage of a cart may be, 
and in this way the vessel is guided on the same 
principle as a steam roller or traction engine might 
be, wheel and pinion gear, with a chain attachment, 
being provided. The digging rollers will also rise 
and fall, so that the work can be carried on through 
a range of from 4 ft. to 10 ft. of depth of water. 
It is remarkable how well the boat manceuvres with 
this novel steering gear, it being easily taken round 
the sharpest curves in these narrow rivers. 

The general features of these digging rollers are 
the same at each end of the boat. There is pro- 
vision for raising the twin screws in the bracket 
by which they are carried as shown, there being 
universal joints in the shafting. Protecting shaft 
sleeves are also provided, these being neces- 





sary in consequence of the nature of the work per- 
formed. 

A pair of ordinary engines of 14 horse-power 
are used, steam being supplied by a boiler of the 
portable type. The engines were supplied by 
Messrs. Bayliss and Thackray, of Huntingdon, and 
the boiler by Messrs. Clayton and Shuttleworth. 

It will be seen that the Harrison dredger acts 
simply on the principle of digging up and dis- 
turbing the mud, sand, &c., which forms the 
obstruction. This is done by the toothed wheels 
as they revolve whilst being dragged over the 
ground. It is found in practice that the flow of 
water is suflicient to transport the material to the 
sea when it is sufficiently disturbed ; and it is much 
cheaper to proceed in this manner than to lift the 
spoil in the ordinary way and put it in barges to be 
thus conveyed to the sea. 

The efficiency of the dredger is best illustrated 
by the fact that there has bzen no serious flooding 
in any part where it has been in use. On the 
occasion of a visit we paid to the Fen district in 
the early part of this year, in order to inspect the 
working of the dredger, the River Glen was at the 
highest point it had been since the dredger had 
been introduced. There had been a thick fall of 
snow, and this was succeeded by heavy rain and 
thaw. In former times, we were informed, this 
would inevitably have resulted in a flood, but 
though the river, 12 ft. to 14 ft. above the surround- 
ing country, was rushing between its banks with 
immense impetuosity, it was well under control, 
and the engineer was able to go home with a quiet 
mind, leaving only the ordinary watchers, who 
look for leakage of the banks, due chiefly to the 
arch enemy of the fenman, the mole. A mole run 
that, under ordinary circumstances, will have its 
top end above the water level, will become sub- 
merged on the flood rising, and thus form a channel 
through the bank. The small passage soon be- 
comes enlarged by washing away of the earth. 
When once a hole of this kind starts, it is not 
difficult to imagine how rapidly it grows into a 
wide breach through which the river pours to flood 
the surrounding country. Fortunately a fair amount 
of watchfulness will prevent the evil spreading, for 
mole runs are not important if the trouble is 
nipped in the bud. One can easily understand, 
however, after seeing the Glen in flood the reason 
that there is a mole trap in the Fen country at 
every dozen steps. 

The scouring dredger was first used in the River 
Welland, where we saw it at work on the occasion 
of our visit, and was thence transferred to the Glen. 
Each of these had become choked by alluvial 
deposit. In the Glen there was over 3 ft. of 
solid mud 14 miles from the outfall sluice, and there 
were also clay beds it was desirable to reduce. In 
many places there was at the time only 18 in. of 
water. Mr. Harrison first put to work a rudely 
constructed mud plough, which was dragged 
through the mud beds in order to get a channel for 
the scouring dredger. Beyond these mud beds 
there were masses of deposit, the accumulation of 
thirty years. A dam, or “ flushing staunch,” was 
constructed, the whole being movable. By means 
of this a discharge of water loaded with deposit 
could be maintained. A ‘gridiron dam” was 
erected, and by it the water was kept under control, 
bars being taken out or replaced as the surface 
rose or fell. In this way several flushings could 
be obtained in a day. 

Under favourable circumstances 3000 to 4000 
tons of solid mud have been removed in times of 
flood, and this at a very small cost. The material 
was carried 10 to 14 miles to the outfall, where it 
became subject to the tidal influence, ultimately 
finding its way to the sea. In former times it 
would have been removed by spade labour at a cost 
of 350/. to 400/. per mile. By the method under 
notice the river has been brought to a much more 
favourable condition at a cost of 601. per mile, in- 
cluding the removal of the long lengths of clay beds. 
The scouring dredger also does excellent work in 
clearing the channel of weeds, removing them 
bodily and destroying the roots. 

The River Welland has been no less improved, 
and in place of what was formerly described as a 
‘* stagnant mass of mud and decaying vegetation,” 
it is *‘ now ariver full of energy.” On the occasion 
of our visit there was certainly no lack of energy, 
but that was a time of flood. In one instance, we 
are told, 20,000 cubic yards of mud were removed 
at a cost of 70l., and on another occasion 
4000 cubic yards were removed in three days, 
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at a cost of less than 10). In this part the 
river is tidal, and the material was carried to sea. 
On the occasion last referred to the tides were 
neap, and there was a flood of land water coming 
down. The velocity of the water was from 14 to 
2 miles per hour. With clay and mud it is simply 
a question of taking advantage of a flood ; but with 
silt there is the difficulty that it settles to a rigid 
surface. To deal with this Mr. Harrison has con- 
structed what he calls a ‘‘ gridiron plough” in 
order to create a whipping action in the rear of the 
machine. On attaching this to the scouring dredger 
it has been found possible to dislodge even the 
tidal deposits with facility. A new cutter drum has 
also been lately introduced. This is attached to 
the boat, and is pivoted to work on the slope of the 
river bottom. 

Two of these scouring dredgers have lately been 
constructed at Spalding under the superintendence 
of Mr. Harrison. 





INDIAN RAILWAY PROPERTY. 
Inptan railway property would appear to be be- 
coming gradually more valuable, although the low 
prices ruling for wheat in Europe and America 
have told somewhat upon the agriculture of the 
North-West Provinces of our immense Eastern 
dependency. The Bombay, Baroda, and Central 
India has especially made satisfactory progress 
during the last 25 years. This company is the 
direct owner of a comparatively small system of 
lines, but it benefits from very extensive annexes 
in the shape of native State railways. The Bom- 
bay, Baroda, and Central India, properly so called, 
comprises only 465 miles, but 1984 miles more of 
native State lines are worked by the company, and 
the net profits have been greatly increased in con- 
sequence. In 1870 the Bombay, Baroda, and Cen- 
tral India was working 312 miles of line of its own ; 
in 1880 this total had grown to 444 miles ; and in 
1890 the total had further risen to 461 miles. Since 
1890 the Bombay, Baroda, and Central India has 
made no addition to its own system, but the work- 
ing of native State lines has greatly increased the 
net earnings of the undertaking. The capital of 
the Bombay, Baroda, and Central India has been 
increased with comparative moderation. In 1870 
this capital stood at 7,840,830/., and in 1880 at 
8,156,937/., while last year the total had grown to 
9,107,2191. The expansion of the net earnings has 
been extremely remarkable. In 1870 these net 
earnings only amounted to 194,570/., but in 1880 
they had grown to 434,010/., and in 1890 they had 
further risen to 687,333]. In 1891 they amounted 
to 761,5851., in 1892 to 752,8671., in 1893 to 
886,856l., and in 1894 to 932,498). The company 
enjoys a guarantee of interest from the Anglo- 
Indian Treasury; but it has long since swung clear 
of this guarantee. In 1870 the Secretary of State 
for India in Council had to advance 192,910/. to 
make up the guaranteed 5 per cent. In 1875 the 
official advance had been reduced to 120,850/. In 
1876 it further declined to 106,0811., in 1877 it dis- 
appeared altogether, and the company earned a sur- 
plus net revenue of 29,3301. In 1878 and 1879 
the guarantee again came into force, but in 1880 
it disappeared for good and all, the net surplus 
revenue being 33,495]. In 1885 the corresponding 
net surplus had risen to 275,3391., but in 1890 it 
only amounted to 267,596/. Since that year it 
has advanced by leaps and bounds, having risen 
in 1891 to 338,779, ; in 1892, to 335,101I.; in 
1893, to 468,9511. ; and in 1894, to 510,873/. The 
stockholders have profited from this happy state of 
affairs. In 1870 they received 5 per cent. and no 
more ; and in 1880 they were in no better position. 
In 1890, however, the dividend upon the ordinary 
stock had risen to 6/. 14s. per cent. per annum, 
while for the last two years the stock has received 
7l, 12s. 6d. percent. per annum. The Bombay, 
Baroda, and Central India has not only profited, 
of course, from the considerable sums received for 
working the native State lines which have been 
practically affiliated with the system; but these 
native State sections also perform the part of 
— to what may be termed the original main 
ine. 

_ The Madras is in a much less favourable condi- 
tion. It has not yet cleared its Government guaran- 
tee of interest, and in the second half of last year 
it slipped back rather than otherwise. The net 
revenue acquired in the second half of 1892 was 
203,5081.; in the second half of 1893 there was an 
advance to 236,567/.; but in the-second half of 











1894 the total went back to 225,0901., the working 
expenses having been slightly increased, while the re- 
venue slightly fell off. Although some increase was 
noticed in the second half of last year in working 
expenses, the outlay for maintenance of way and 
works was less per mile than in the corresponding 
half of 1893. On the other hand, an additional 
outlay of 4866/. was incurred in connection with 
the repair and renewal of rolling stock. The 
Madras comprises 840 miles of line, and at the close 
of last year it had expended 10,792,956. for con- 
struction and equipment. The Bombay, Baroda, 
and Central India had, at the same date, 461 miles 
in operation, upon which it had expended for con- 
struction and equipment 8,716,702). The Madras 
system has accordingly, been constructed and 
equipped much more cheaply than the Bombay, 
Baroda, and Central India; on the other hand, 
the Madras has proved a far less remunerative 
undertaking. 

The Great Indian Peninsular is another important 
Anglo-Indian system. The length of line in opera- 
tion in the second half of last year was 1490 miles, 
and the amount of capital expended to the close 
of last year was 25,095,961/. The gross revenue 
acquired last year was 3,325,144l., while the work- 
ing expenses having been 1,772,914l., the net 
revenue was 1,552,230/. The first half of each year 
is much the most productive upon this system, the 
net revenue in the six months ending December 31 
having been only 348,680. out of the 1,552,230/. 
representing the net profits for the whole year. 
This, however, is a matter of comparatively little 
moment ; the substantial fact remains that the net 
profits realised by the Great Indian Peninsular in 
1894, upon an expended capital of 25,095,9611., were 
1,552,230/., or something over 6 per cent. As 
5,672,3501. of the capital expended to the close of 
last year had been raised by debenture loans and 
debenture stock bearing interest at an average rate 
of about 33 per cent. per annum, the balance avail- 
able for dividend upon the stock was even larger 
than 6 per cent ; and the company is in the happy 
position of clearing the Government guarantee of 
interest and paying back some of the advances pre- 
viously made to it. When these advances have all 
been repaid, the company, by the terms upon which 
it was incorporated, will be entitled to the whole of 
the net profits of each year ; on the other hand, the 
Anglo-Indian Government will, no doubt, be by 
that time anxious to purchase the property for good 
and all. The railways of British India were carried 
out largely with strategic objects. The Anglo- 
Indian Government was, no doubt, disposed to 
encourage, as far as possible, the agricultural and 
manufacturing industries of India ; but, at the same 
time, it was primarily anxious to acquire a firmer 
grip upon the vast extent of country placed under 
its control. It was not until the Indian Mutiny 
opened the eyes of the Anglo-Indian authorities to 
the precarious nature of their footing in India, that 
Anglo-Indian railways were taken in hand in 
earnest. Since then the railway network of British 
India has steadily grown in extent and importance 
year by year, and, upon the whole, with the best 
results to all concerned—that is, to the Indian Go- 
vernment, to the Indian people, and to the holders 
of Indian railway securities. 





THE WEATHER OF JUNE, 1895. 

THE fine charm of summer seasonably charac- 
terised the weather of June, though this is by no 
means the case every year. Blue skies, silver 
clouds, and gentle winds were favourable for long 
durations of sunshine and warmth. Only a con- 
siderable fall of temperature, some slight ground 
frosts in the early mornings in the midland and 
eastern counties of England, and occasional falls of 
rains varying from light showers to heavy down- 
falls, between the 12th and 17th, broke the general 
prevalence of drought, heat, and sunshine. At 
nearly all stations, rain has been scanty in fre- 
quency and amount. Several maxims of weather 
lore seem to be applicable tothe month. ‘‘June 
if sunny brings harvest early.” ‘‘ Calm weather in 
June sets the corn in tune.” ‘‘ Midsummer rain 
spoils hay and grain.” ‘‘Clear nights and hot 
sunny days, Set the cornfields all in ablaze,” ‘‘A 
dry summer never made a dear peck.” ‘‘A dry 
summer never begs bread.’’ Hence it would be 
right to infer that the weather was altogether pro- 
pitious ; and it is a pity that fair weather should 
ever do harm ; but it has done serious harm never- 
theless, for a larger supply of water is widely 








needed both for cultivation and storage purposes. 
The previous deficiency of rain was detrimental to 
the growth of grass, and the hay crop, though good, 
is very scanty. 

The mean pressure and temperature of the at- 
mosphere at extreme positions of the British 
Islands to which the Isle of Man is central were 
as follows : 











. | Mean . 
Mean Difference D‘fference 
Positions. Pressure. | from Normal. | mes from Norma). 
Seka oo ee 
in. in. | deg. deg. 
North 30.00 above 0.13 5% | nil 
South 30.07 ‘io ««io 58 | below 
West 30.09 | 16 | 59 | above 
East 30.04 os & 57 nil 
Central 30.07 | ee 56 below 1 


The distribution of rain in frequency and amount 
may be roughly inferred from the following re- 
sults : 











P j Diff: , 
Places. | Rainy Days. | Amount. Poise peel 
| | in. in. 
Sumburgh .. a 18 | 2.91 0.93 more 
Sie OCS 8 1.03 0.81 less 
Valentia 12 | 2.62 | 0.65 4, 
Yarmouth .. 6 | 0.30 | 1.49 ,, 





The daily general directions of the winds over 
these islands give a resultant from N.W. by W., 
which is considerably to the northward of the 
normal resultant, W.S,W. ; consequently most 
rain fell in the north and west, and there was a 
marked deficiency in England, in the eastern 
counties especially. On the 2nd, 1.24 in. of rain 
was measured at York; 18th, 1.13 in. at Nairn; 
20th, 1.15 in. at Stornoway ; 29th, 1.03 in at Holy- 
head. Thunderstorms occurred in east Scotland 
on the 18th and 19th; :n Ireland, on the 25th; in 
various parts, on the 26th ; in east England, on 
the 27th. The mean temperature at 8 a.M., Green- 
wich time, for the entire area of the British Islands 
at sea level, was on the Ist 56 deg., 6th 58 deg., 
12th 52 deg., 26th 62 deg., 30th 58.5 deg. 
The highest temperature, 85 deg., was reported at 
Southampton on the 9th; the lowest, 29 deg., at 
Glenlee on the 15th. The greatest atmospherical 
pressure, 30.45, occurred on the 6th and 24th; 
the least, 29.5 in., on the 30th. Reckoned by the 
weather notations, clear days varied from 12 in 
the west and south to 8in the north and central 
districts ; overcast days from 6 in the west and 
central to 14 in the north. Fog was reported on 
three days in south-west England. During the four 
weeks ending 29th, the duration of bright sunshine, 
estimated in percentage of its possible amount, was 
for the United Kingdom 48, Channel Isles 60, 
south-west England 58, south England 52, south 
Ireland 51, north Ireland 49, east and central 
England and west Scotland 47, north-west England 
45, east Scotland 44, north-east England 40, north 
Scotland 37. 

The death rate in the metropolitan district was 
about 15 per 1000 per annum. 





NOTES. 

Tue Exureition at Matmé, 1896. 

THE enterprising town of Malm, on the west coast 
of Sweden, is making extensive preparations for the 
industrial and machinery exhibition to be held 
there next year. The site set apart for the exhibi- 
tion comprises an area of about 40 acres in the im- 
mediate vicinity of the town, and the agricultural 
section will probably be installed on a separate site, 
not far from the other. There will be ample stable 
accommodation and buildings for horticulture, 
forestry, fisheries, agricultural produce, and peat 
industries. In the centre of these buildings will be 
erected a large restaurant, capable of accommo- 
dating about 1000 persons. On the exhibition site 
proper several large buildings are now in course 
of erection, among them the main hall, A flight 
of broad stairs will lead to an arched entrance 
hall, on each side of which is to be a decorative 
turret and spire, where rooms will be reserved 
for the convenience of the press. Above the main 
front will be arranged a large restaurant about 
100 ft. in height. The access to the restaurant 
will be by means of a staircase and two elevators. 
Above the restaurant will be a platform, from 
which there will be a splendid view. The area of 
the principal hall will be about 120,000 square feet, 
its height about 60 ft., breadth 120 ft., length of 
main hall 500 ft., and of cross halls 420 ft. ; the 
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height of the tower will be about 160 ft., and its 
top will be fitted with arc lamps. The grounds 
will be laid out with ponds, fountains, &. A 
bridge will connect the exhibition with the Konigs- 
parken pleasure grounds, which will be included in 
the exhibition grounds. 

InstrruTE OF Marine ENGINEERS, 

The summer session of the Bristol Channel 
centre of the Institute of Marine Engineers was 
inaugurated on Saturday, when about forty 
members and friends proceeded to Minehead by 
the tugboat White Rose, which had been kindly 
lent by Messrs. D. M‘Callum and Sons for the 
occasion. Luncheon, over which Dr. Elliott pre- 
sided, was served at the Foresters’ Arms Hotel, 
Dunster. Mr. A. K. Hamilton proposed ‘‘ Suc- 
cess and Prosperity to the Institute of Marine 
Engineers,” and the toast was supported by 
Captain Hansen. Dr. Elliott, in responding, 
referred to the advantages of establishing local 
centres of scientific institutions, and pointed 
out the difference between the Institute of 
Marine Engineers and other societies. In this 
institution no man could enter the portals without 
passing an examination. It was not a very high 
examination, but it was one which involved both 
theoretical and practical knowledge, and he would 
challenge many members of other institutions to 
pass it. They had reason to be proud of the 
Institute of Marine Engineers, for it had a great 
future before it. Already they numbered nearly 
1000 members. 

Tut MEASUREMENT OF PRESSURES BY THE 

CRUSHER GAUGE. 
In a recent communication to the Royal Society, 


Messre. W. Kellner and W. H. Deering describe a 1 bl dwi sn this cc 
series of experiments on crusher gauges. The gauges | /argest cable and wire manufacturers in this country. 


in question were of the usual form, and each was con- 
structed of a small cylinder of copper .5 in. long 
and .326 in. in diameter, inclosed in a small steel 
cylinder, fitted with a steel ram .461 in. in dia- 
meter. One end cf this ram rested on the copper 
rod, whilst the cther was exposed to the pressure 
to be measured. These pressures were generated 
by firing cordite in clo:ed explosive vessels of 
steel, having a capacity of about 120 cubic ceuti- 
metres. The vessels were closed by screw 
stoppers, which were about 4 in. long, and 
were drilled axially with a }-in. hole. The mouth 
of this hole was closed by a hardened steel 
ball } in. in diameter, which could be loaded with 
any desired weight, thus forming a valve. By 
means of this device an independent measure of 
the pressure inside the vessel could be obtained, 
since, if the valve did not lift, the pressure inside 
must have been lower than that corresponding to 
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the weight on the ball. The effective area of this | 


valve was very carefully measured. By planing off 
a short length at the top of the plug, a new seat 
could be obtained for the valve when required. 
The weights of cordite fired were increased by short 
steps till a point was reached at which the gases 
resulting from the explosion were blown out, and 
the pressure thus obtained was compared with the 
indications of the crusher gauge. The general 
result arrived at was that the pressure, as estimated 
by the crusher gauge, was invariably too low, being 
about 11 per cent. wrong at pressures of 6 tons per 
square inch, 9 per cent. wrong at pressures of 13 
tons per equare inch, and 11 per cent. wrong at 16 
tons per square inch, 


ConVERSAZIONE AT Universtry CoLLece, Lonpon. 

A conversazione was held at University College, 
London, on Thursday, June 27, when the different 
departments were thrown open to the inspection of 
visitors. Within the last few years very consider- 
able additions have been made to the technological 
departments of the college, and the mechanical and 
engineering laboratories are now amongst the best 
equipped in the country. These are now grouped 
in a special annexe facing Gower-street, which, 
when completed, will be four storeys high through- 
out. The pattern-shop and accumulator-room are 
in the basement, the main laboratories being on the 
ground floor. 
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supplied with all the usual gear required in careful 
engine-testing. The dynamo-room is arranged next 
the engine-room, and contains a 9 nominal horse- 
power Otto gas engine, which supplies the neces- 
sary power. The principal part of the plant con- 
sists of two alternators and two motors, each of 
5 horse-power, fitted on the same bedplate, and 
arranged so that the various components may be 
run either together or separately, the driving being 
effected either by belts or by the motors. The 
alternators can be coupled up and run together so 
as to give any desired difference of phase. A large 
and completely equipped standardising laboratory 
occupies another portion of the ground floor. 
During the evening a very interesting experiment 
was shown here by Sir David Salomons. An in- 
candescent lamp running on an alternating circuit 
was approached to an electro-magnet coupled up 
with acontinuous current. As the lamp approached 
the poles its filament was set into violent vibration, 
the intensity of which was greater the stronger the 
field in which it was placed. In another part of 
the same room was the apparatus with which Pre 
fessor Fleming has recently succeeded in establish- 
ing the fact that the current curve on an alternat- 
ing circuit should not approach the sine form if the 
iron core loss in transformers is to be kept small. 
With such a curve the loss may be 10 or 15 per 
cent. greater than with one of a less regular shape. 
A gallery along one end of this room contains the 
requisite apparatus for photometric experiments, 
the Bunsen photometer being the one employed. 
The Electric Welding Company, Limited, of 21, 
Hindon-street, Pimlico, S.W. (who own the patents 
for Great Britain of the Thomson process), ex- 
hibited at the conversazione an automatic wire-weld- 
ing plant of the same type as used by some of the 


They also showed a large variety of samples welded 
by their system. 


REWARDS FOR INVENTORS. 


A very early case in which the work of an in- 
ventor was rewarded is recorded by the celebrated 
Italian philosopher Jerome Cardan. In his work 
‘* De Subtilitate,” which first appeared in 1550, he 
speaks of an artificer of Brixelendum who had 
invented, among other ingenious devices, a machine 
for sifting or bolting flour for which he had obtained 
a privilege from Cesar. Brixelendum, or, as it 
appears in some of the later editions of the book, 
Brixelensem, is probably the same as Brixellum, 
now Bresello or Bregella, a town in Italy, on the 
Po. The Cwsar referred to would appear to have 
been the Emperor Charles V., who held very en- 
lightened views on government, which, unfortu- 
nately, his stormy reign prevented being carried 
into effect to any considerable extent. (uoting 
from the French edition of 1556, Cardan explains 
that he alludes tothe invention ‘‘ in order that men 
may understand how it is possible to acquire great 
riches by little things, provided that they are 
ingenious. [This sentence reads very like some 
productions that we come across in our own days. | 
For now that the bakers have this instrument for 
their profit, and that the inventor has the privilege 
of Cvesar that no one can have it without his con- 
sent, he is so busy that in a brief time he has built 
a house.” Cardan gives a sketch of the machine, 
which comprises a casing inclosing an inclined sieve 
provided with a knocking device operated by a 
handwheel outside the casing. The earliest au- 
thentic cases of the grant of patents in England 
date from 1560. They are discussed in articles in 
ENGINEERING, vol. xxxvii., pages 804 and 773, the 
former treating of the introduction of the manufac- 
ture of hard white soap, the latter of saltpetre, into 
this country. The first recorded instance of reward 
to an inventor occurs in the same year, when 
Jacobus Acontius, of Trent, was granted an annuity 
of 60/., apparently as a result of his petition in the 
preceding year for the issue of a prohibition against 
the usage, without his consent, of his discovery of 
wheel machines for grinding or bruising, and fur- 
naces for dyers and brewers. It appears that a 
few years afterwards he received a patent also. In 


The engineering laboratory consists | 1565 John Humphry, in the Tower, received a 


of a room {8 ft. long by 50 ft. wide, partitioned | patent for the ‘‘sole use of a sieve or instrument 
off into several compartments, the largest of which | for melting of lead, supposing that it was of his 


contains a 50-ton Greenwood and Batley testing | own invention.” 


machine, several machine tools and vice benches, 
as well as the necessary plant for hydraulic experi- 
ments. Another compartment contains a 25 horse- 


power vertical compound experimental engine, so 
fitted that it can be run at a wide range of speeds, and 


He appears to have brought an 
action for infringement. In Court the question 
was, as stated by Noy, ‘‘ whether it was newly in- 
vented by him, whereby he might have the sole 
privilege, or else used before at Mendiff, in the 
West Country, which, if it were there before, the 





Court was of opinion he should not have the sole 


use thereof.” Emery Molyneux, however, in 
offering the Queen (Elizabeth), in 1570, his inven- 
tions of shot, artillery, &c., appears to have thought 
it a sufficient recompense to be allowed to enter 
her service. Another inventor, in 1575, brought 
forward ‘‘an engine of war whereby 24 bullets can 
be discharged from one piece at a time ;”’ he wished 
for a pension. In the same year we have the 
application of Peter Morrice, a German, for a 
patent for the sole right of making and employing 
certain hydraulic engines for the raising of water, 
draining marshes, &c. A few years afterwards this 
invention was applied at Old London Bridge for the 
purpose of forcing up river water into the City for 
drinking purposes. 





LOCOMOTIVE PISTON-RODS. 
To THE EpiToR OF ENGINEERING. 

S1r,—In ‘‘ Novoye Vremya’s ” letter on balancing loco- 
motives, which was published on page 580 of your issue 
of November 2, 1894, allusion was made to Vauclain’s 
practice, more particularly to his piston-rods. In mine, 
which appeared in your number of November 23, I made 
some remarks, under the impression that he was alluding 
to cottered crossheads, as was evident from my talking 
of the rods bearing on their ends (some of Vauclain’s are 
cottered, I believe); from ‘*Novoye Vremya’s” next 
letter, however, I gathered that he was referring to those 
that pass through crosshead and fasten with a nut, like 
Webb’s two-bar ones in fact. With your permission, I 
should like to jot down a few ideas about crossheads and 
rods, as they are important parts, and failures are not 
altogether unknown in England and elsewhere, which, as 
I shall try to show, is not to be wondered at; and by 
failure I do not necessarily mean a breakage. 

From what I have seen of English practice, both as to 
rai)ways and also private firms, the usual arrangements of 
cottered crossheads are as in Figs. 1, 2, and 3 on the 
opposite page. In Figs. 1 and 2 the body of the rod is 
made from ,*; in. to } in. larger in diameter than the big 
end of the cone, thus enabling one to true up the rod 
occasionally in the lathe. The same end is attained in 
Fig. 3 at the expense of split glands and bushes. This 
swelled end i3 not an unmixed blesrsing—in fact, it is 
an awful nuisance when drawing the rod for piston- 
examining, &c. ; if steam is up, you can blow the packing 
out; if the engine is dead, you have to get it out the best 
way you can, sometimes involving destruction of packing 
and bushes too; this seems a pity with metallic packing 
which has made a nice contact for itself; all metallic 
packings do not give this trouble. 

We can dispense with the collar (or, more strictly, the 
shoulder), however, by prolonging the cone, as in Fig. 4, 
making it long enough to permit the rod being turned 
down to its minimum without encroaching on the cone in 
the crosshead ; we thus avoid all risk of a sharp corner, 
and, both for appearance and strength, such a gradual 
transition in size is better than an abrupt shoulder, 
whether filleted in the re-entrant angle or not. This 
arrangement will not entail longer rods than usual, there 
being generally about 3 in. or so between A Band 
the face of gland, when the engine is on the front 
centre. In Fig. 5, if we turn the rod down from D to 
d, our parallel part will encroach on the cone a horizontal 
distance 

ab= D-¢@ 
2 


Now I (think the taper usually given to such arrange- 
ments as Figs. 1 and 8 is too slight; in these cases 
we might make it 1 in 10, say, instead of from 1 in 16 to 
1 in 32, which are the limits I have met with in practice. 
If we make it 1 in 10, then cot a=20, and if rod be turned 
down, say, } in. before scrapping, a 6 = 24 in. In Fig. 4, 
where the point of rod bears on inside of crosshead, the 
taper may be smaller, say, from 1 in 12 to 1 in 16, giving 
cd=3in. to4 in. In the Jatter case the cone might, 
perhaps, enter the gland 4 in. or so insome engines ; well, 
there are worse things happen than that. Where the end 
is turned down, the slighter the taper the better, as far as 
net section through hole is concerned ; now, with a rod 
bearing on the end, we can use a slighter taper; but, for 
all that, if I were using an enlarged end and bearing on 
the point, as shown in Fig. 4, I should make the taper 
quite 1 in 12. 

As a matter of detail, with a rod bearing on the point, 
we should take a minimum of metal out of the coned end, 
because we require less ‘‘ draw ” in the cotter-hole than in 
Figs. 1 and 3; of course in Fig. 1the position of collar deter- 
mines the amount of ‘‘draw” required. In Fig. 3 it would 
be x: in, or more—in fact, the rod will keep wedging up into 
the crosshead (through water in cylinder, &c.), and we 
might inquire where it is going to stop. Well, although we 
take more metal out of the end, that is, make hole longer, 
still, this is an advantage, although at first sight some 
might think differently, for there is then a greater length 
of weak section for the ‘‘stretch”” to be distributed over. 
Atfirst sight, then, it might appear advisable to get our sec- 
tional area of cotter by widening instead of thickening it, 
as by so doing we prolong the life of the rod, both by 
having a greater net section through hole, and also by 
having this weak section longer ; but, on the other hand, 
it would require a longer, and therefore heavier, cross- 
head, and it also gives less bearing surface to the cotter. 
This latter is a matter that should not be overlooked ; in 
the little ends of some old engines, where a main cotter 
tightens up the strap against wings, I have seen it with 
a width eight or nine times its thickness; here, it is 
true, they have got their sectional area allright, but with 
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a bearing area altogether disproportionate thereto. You 
may object that if we thicken the cotter we increase 
weight of crosshead also; yes, but not in same proportion. 
Let the cotter-hole be originally as in Fig. 6; its mean 
sectional area = t (b — .2146 t); now let b become b + a, 
then area 
Pe se | 
= ty 
and to give same area, make ¢=¢ + y, then (¢ + y) 
(b-.2146 t + y) = t(b + x — .2146 t), whence 
y = — (.4292¢ — b)+ V (.4292¢ — bP — 8584 t a 
4292 


Tf we start with b = 24 in., ¢ = 4in., and make x = fin., 
that is, increase 6 by 4 in., we should require correspond- 
ing extra thickness of cotter, y= .1106. Andif our cross- 
head originally was 6 in. in diameter over all, and 6 in. long 
(A B and AO, Fig. 3), the consequent increase of metal 
would be 

By iS 
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b+a- 2146}; 
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6 .¢ (6.11062 — 62) ] 


cubic inches respectively, That is, by thickening cotter 
we should have an increase in weight of rod and crosshead 
only 45 per cent. of that involved by widening the cotter, 
and at the same time have iacreased our projected bear- 
ing surface by 27 per cent., taking original depth of 
cotter-hole at back end as 28 in. ; and this increase is due 
not only to extra thickness of cotter, but to increased depth 
of bearing surface, that is, the increased diameter of cone, 
.1106 in. in above case. The above is only a rough treat- 
ment, but it shows us how we stand. 

But the matter I want to touch on is this: Should the 
rod bear on the collar or the point, or on neither (the 
fourth possible case need not be discussed)? From what 
T have seen of makers, private and otherwise, the practice 
is to keep the rod off the point; in fact, a good many put 
this beyond doubt by having a clear hole right through 
the crosshead, as in Fig. 3; and I know of one railway 
where there are a lot of old engines as in Fig. 2, with the 
shoulder or collar drawn hard upon crosshead, and the 
point clear; breakages there are not unknown, and when- 
ever Opportunity occurs they bore the hole of existing 
crossheads right through as in Fig. 3; well, that is not the 
way to mend matters, and the train of thought that led 
them to do it is altogether wrong, I think. What I sug- 
gest as the right thing is to let the rod bear on its point 
and clear the collar; in fact, if getting out a new gear, 
I should make them as in Fig. 4, and this is what I beg 
to submit as the proper arrangement. I will state my 
reasons, and whilst trying not to be unnecessarily ver- 
bose, will try and see what the conditions really are; it 
behoves me to do so, as I shall be attacking what is done 
on several of our best lines; considering the diversity of 
practice, this matter will bear a little thrashing out. 

Consider Figs. 1 and 3; we start with the rod cottered 
up tight (I am quite aware that I am using the adjective 
instead of the adverb, it corresponds to the sailor’s 
‘*taut”), inducing a severe stress on the end cd, tending 
to shear a piece out; if the rod is a good fit right to the 
end of the cone, this will be a pure shear; as to what this 
stress is, depends on the workman himself, and whether 
he uses a lead or copper hammer, to say nothing of the 
taper on the cotter (the surfaces will generally be much 
the same as to smoothness). I once worked in a shop 
(half erecting shop, half running shed) not 1000 miles out 
of London (not on the Brighton line), where they used to 
rush things with a vengeance; no time to flirt with lead 
hammers; a 7-lb, steel flogging hammer with a 13-in. 
shaft was the chosen weapon, ‘‘the persuader,” we used 
to call it ; of course, it was very sad to see such a thing 
used on bright work, perhaps fresh from the bench ; how- 
ever, needs must when the devil drives and officials expect 
one man to do the work of three. However, I digress. 
Well, you can but put the rod in a good tight fit; after 
that, there is nothing gained by banging away at the 
cotter; you will only bend it if the crosshead is strong 
enough to stand up to it; a good many men think that 
the tighter they knock a cotter in the better the con- 
nection ; here, however, they only follow their “superiors,” 
as witness some of the fantastic loads wherewith it is 
specified to press in coupling-rod and other bushes, gud- 
geons into slide-blocks, and so on; however, more of this 
anon. I have before now seen a fitter knock down a 
cotter with more energy than judgment, and look sur- 
prised, on drawing it, to see that there was about } in. 
curvature on it. This was not one of the modern 1 in. 
thick cotters, but about 2} in. by 4in. It was in the one 
shop (as far as I am concerned) where the practice was to 
bear upon the point; they had a shoulder on the rod, 
which, however, clea the crosshead by about a 
full J; in. A fitter with any sense of touch can tell 
whether he is pulling up against solid metal ; after the 
rod is once home it is no good hammering away any more; 
besides, as I shall point out later on, I do not recommend 
drawing up the end so violently against the inside of 
crosshead, 

Well, take Figs. 1 and 3, with a good respectable stress 
at cd to begin with, and turn on steam, say a piston load 
of 20 tons ; on the outstroke all this acts on the crosshead, 
tending to burst it open; in fact, this 20 tons is taken 
up solely by bursting resistance of the crosshead. Now, 
1t must force it open a little, and on return stroke, when 
the pressure is released, it closes again, and so the action 
goes on, and the cotter gets slacker, and will soon knock 
right down, for more than one reason. On the outstroke, 
assuming that the crosshead does open slightly, the line 
¢d recedes farther from ab, and therefore gives the cotter 
a slight knock, and it is a maxim of mine that “knock 








makes knock.” Again, this slight ea and shutting 
of crosshead permits, to that extent, the rod end to 
work therein, and, of course, abrade the surfaces and in- 
crease the slackness. It does not require very keen 
inspection of a cotter to tell whether it has been knocking ; 
in fact, you do not require to see it at all; it will be quite 
sufficient to fee) its edges when drawn. If you want to 
gauge the way a man has fitted up a crosshead or a little 
or big end, you have only to look at the cotter after a few 
weeks’ wear. Just as the indicator is supposed to tell you 
what has taken oo in the cylinder, so the edges of a 
cotter will tell the condition of the parts it has united. 

say ‘‘ supposed ” advisedly, for, looking at some diagrams 
(those, for instance, you gave not very long ago), I fancy 
the indicator must belie its name ; those I allude to were 
almost idealones; I should hardly look for such from a Cor- 
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liss gear even. But, of course, I abide by what I saw, and 
therefore blame the instrument, knowing that nothin 
untrue 7e locomotive performances is ever put forwa 
from headquarters, at least, not in this country; the 
monopoly of misstatement in that respect belongs entirely 
to our friends in the States, as everybody knows. 

To return, however, to cotters and a serious mood ; by 
inspection of oneyou can tell whether it has been in across- 
head with a clear hole right through, asin Fig. 3, or bearing 
on the point as Fig.4. A cotter, in the latter case, if a proper 
fit at the start (and a tight fit is not by any means always 
a good fit) will show an edge almost intact as a new one, 
whereas one that has been knocking, albeit slightly, will 
have its edges indented, as in Fig. 7, shown exaggerated ; 
this grooving may be anything up to ¥, in., and often 


cotter is wo, sa disproportionate, that is, where the 
strength has m obtained by using a very wide thin 
cotter, then, however well fitted, the edges wil! show 
wear ; the load has simply been too much for the crush- 
ing strength of the metal. But still the cotter always 
does afford a good index as to how things are, al- 
though, as we generally have steel cotters and wrought- 
iron crossheads or straps (in case of connecting-rods), the 
latter will suffer most, and enable the cotter to present 
a better edge than it is entitled to do. 

To hark back a bit ; on the return stroke all the 20-ton 
pull comes on the end ¢ d, tending still more to shear it 
out, in fact, the stress on it is (20 + x) tons, x being the 
initial load due to cottering up; there is one thing to be 
noticed here, however. If the cotter be knocked down 
so as to put a stress of x tons on the end of the rod, and 
then a pull of 20 tons be applied straightway, there 
will undoubtedly be (20 + x) tons on the end; but after 
the first few strokes, the rod is pushed further into the 
crosshead, and so relieves the pressure on the end ; the 
amount of this may be more or less; anyhow the 
action of the 20-ton thrust is tending to relieve it; 
after this stress due to cottering up has once been wholly 
relieved, then only the 20-ton pull is operative in stressing 
the end cd; it, however, is more of an impact then, so 
you would expect things to get worse. 

All this seemed pretty clear to me long before I had any 
practical demonstration of it; in fact, as regards part of 
it, I had none until I came in contact with Fig. 3, which 
was in use on a line I worked on some years ago. These 
were massive crossheads 1g in. mean thickness, of very 
high quality steel, with 3 in. by 1 in. steel cotters; the 
rod-ends were ground in, an utterly useless refinement, 
quite unnecessary with a good design, and of very little 
use with a bad one. Well, I remember that after a = 
or two some of these cotters knocked right down fius 
with the crosshead, and required new ones; and one of 
them, after a time, came in with cotter right down, soa 
larger one was obtained and put in; soon afterwards the 
pistons were examined, and when coupling up again 
they could not get the cotter in at any price, and had 
to get the old cotter again and put that in. There is 
not much doubt that that crosshead had yielded to the 
thrust and sprung open, owing, perhaps, to water in the 
cylinder, or to slipping, and sanding without shutting 
off steam ; this is liable to happen any day, and ought 
to condemn the arrangement. In connection with the 
short life of these cotters, I ought to state that they 
had the very small taper of 1 in 48 (taken on the total 
width). This would be bad enough with Fig. 4, that does 
not want hardly ever drawing up, but it is altogether 
misplaced with Fig. 3. I shall say something about the 
condition of the piston iater on. 

I give in Fig. 4 what I propose to do. I have never 
seen an exactly similar arrangement; I have fitted up 
acon, | bearing on the point, but with a collar on, which, 

owever, cleared the crosshead ; in fact, sameas Fig. 1, if 
we made the point bear on the inside of crosshead. There 
may be plenty about as in Fig. 4; I should be surprised if 
there were not; however, I have never come across any ; 
and I am bearing in mind four or five English railways, 
besides half-a-dozen private makers. As to the swelled 
end, it is a question whether the game is worth the candle ; 
it is an infernal nuisance for those who have to examine 
pistons and soon. A lot of timeis wasted in messing about 
getting the packing and neck rings or sleeve bushes out, 
especially with a dead engine; a rod like 1, 2, and 4 will 
slip right through at once, without having to disturb any- 
thing. Referring once more to Fig. 4; I do not make the 
rod end bear desperately hard on m m ; at the last cotter- 
ing up (I speak of fitting it up at the bench), notice that it 
does bear, that is all, having painted the inside of cross- 
head atm m very thinly (the cone does not want painting) ; 
besides, a fitter who is up to his work can tell by the 
‘* feel’ whether he is home on the end or not. If he gets 
hold of a rod that is a bit ‘* out” in the taper, and he finds 
he is on the end before getting a good conical fit, he must 
take a bit off the end of the rod, that’s all. The main thing 
is to get a good tight grip on the cone, and at the same 
time see that there is contact at m m, and see that it bears 
fair on the end too; you do not want to scrape it up 
steam-tight, but neither do you want it to bear all on one 
edge ; in short, you want the centre of pressure at the rod 
end to be axial. 

When thus fitted, the piston thrust is borne by m m, 
and does not tend to open the crosshead ; also, the hori- 
zontal thrust of the cotter, instead of tending wholly to 
shear the end out, as in usual arrangements, is met to a 
certain extent (in fact, as completely as we please) by the 
reaction of mm. The thing to be looked after is that 
we get a proper tight fit on the cone, before touching the 
end ; we can do this, for the turner leaves the cone a bit 
full for the fitter to work on, and the latter has virtually 
a through hole like Fig. 3 to deal with. I argue thus: Sup- 
pose I draw up the last $ in. (taken horizontally) by cotters ; 
well, until the last ,,/,,1n., say, I have the same conditions 
as to tightening as there are in Fig. 3, and therefore get 
as good a conical fit ; I go another z;5 in., and am on the 
end, so I get as good fit as I want, and get end contact in 
addition. Strictly speaking, if the two surfaces at mm 
were absolutely plane, our contact would take place at 
the very last moment; in other words, we should draw 
up the crosshead freely until the rod-end was indefinitely 
close tom m. Of course, if you prefer it, you can make 
the rod end bear up on the inside of crosshead as hard as 
ae please ; you won’t prejudice the conical fit, as you 

ave already got that all right ; but there is nothing to be 
gained by so doing; you merely put extra stress on the 
cotter and front end of crosshead for no useful purpose. 
Still I wish to point out that you can get as tight an end 
bearing as you like without robbing the cone of its fit. 
Now you may think all this useless, and, perhaps, hair- 





more than that, Of course, if the bearing surface of the 








splitting ; but I have been precise for a reason; I have 
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often, when working in different shops, mooted this 
matter, and was always combated, the usual comment 
being, ‘‘ How can you get it tight on the cone if it bears 
on the end?” or, “‘If you send it out like this, with 
the end touching, how are they to draw it up when 
they want to?’ Although sorry to hear practical men 
talk thus, I was not fool enough to argue the matter at 
length ; they say nothing is gained by argument, and I was 
paid to do other work; I merely wanted to see whether 
they believed in their methods, not that they would have 
any right to do otherwise if they did not, as that would 
mean deviating from the drawings. Well, objection 1 
has been answered above. In reply to 2, I would say, 
** And why should they want to?’ Some people seem to 
imagine that ‘‘draw” is put on a cotter for the mere 
amusement of fetching up the rod an inch or two every 
now and then (excuse figure of speech) ; of course we must 
have this draw in the cotter-hole in order to get the rod up 
tight at all to begin with; but I contend that Fig. 4 pro- 
perly fitted up would require very little tightening up after- 
wards ; at least that depends on the treatment it will expe 
rience ; if they are examining pistons every two or three 
months, they will, of course, get the cotter through a shade 
further every time. This would by no means argue that the 
rod had moved any further in; and I should start with a 
3-in. draw on my split cotter, so as to get a full cotter every 
time; I do not expect them to put in a new one; they 
would simply “fake ” it by flattening it out a bit with the 
hammer. As to the effect on the conical fit, of this con 
tinual drawing off, there will be a microscopical amount 
of abrasion of the two surfaces, but as we start with a ver 
respectable grip, it will be a long time before this is muc 
affected. The only thing that should cause us to want 
to tighten up the cotter is, say, a crushing of the metal at 
mm ; well, if that does take place, why, of course, you can 
knock the cotter down to that extent ; otherwise I do not 
see where the slackening comes in. Speaking pereonally, 
I have fitted rods up virtually as in Fig. 4 (viz., wr 
on point and clearing the collar), and have overhaule 
them after 12 to 15 months’ work, and the same cotter 
served again, driving through hardly } in. further than 
originally, and was still a good tight fib on the cone. 
Suppose, however (referring once more to running sheds), 
that, after a time, it is found to be a bit slack—the fitter, 
if he has got his wits about him, will take note of this 
when disconnecting; ¢.e., he will notice the resistance the 
rod offers to leaving the crosshead—it is an easy 
matter to ease the point of the rod a bit; thiscan be done 
in position; exercising a little care in easing the point 
equally all over, and looking after the rounded edge. Any- 
how the same objection applies equally to Fig. 2, only, in 
that case, one would have to file the face of the cross- 
head ; I should not think he would attack the shoulder 
of the rod instead. 

The question will naturally arise as to why I prefer Fig. 4 
to Fig. 2. Well, in the first place, if it should be necessary 
to draw the rod up a bit, it is easier to ease the rod end 
rather than the end face of crosshead, as just mentioned ; 
and, secondly, if we do get a slack crosshead, the rod-end 
is not nearly so likely to fail. This slackness can easily 
come about; perhaps the rod or the crosshead may 
have been changed, and put up without trying over, 
relying on the “interchangeability” principle, which 
ought not to be taken too literally ; or it may have run a 
trip or two unnoticed, and so ey gone from bad 
to worse, and we know that defects are not always 
properly located by drivers, they often indulging in a little 
light amusement such as booking a broken horn block 
when it is only a bad big-end, or swearing that the ends 
are knocking, when it is really the slide blocks — however, 
suppose the crosshead should suddenly get very bad, and 
the driver be aware of it, you may be sure that he will go 
for the cotter first of all, and keep that knocked down 
tight; and on lines where they give drivers a copper 
hammer, that means business, even supposing he does not 
use his coal-pick, which is not at all unlikely, judging 
from the appearance of some cotters. He mayor may not 
book this the first time, probably will go on for a bit, try- 
ing the virtue of constant cottering - Well, granting 
this, what becomes of Vig. 2? I fancy thatthe end will soon 
fail, because we have the stress due to cottering up, added 
to the pull of the piston ; and it will either shear the end 
out, as shown dotted at E, or, as is much oftener the case, 
fail across the covter-hole at ¢ e. Now in my arrange- 
ment the tighter you knock the cotter down, the better for 
the end E; for by hypothesis it is bearing freely on the 
crosshead, so that you put the metal at E into severe com- 

ression, and this will partly neutralise the tensile stress 
induced by the pull of piston ; and as regards the metal on 
section ¢ ¢, this is not stressed at all by thecotter. If we 
imagine the rod to be severed at ¢ ¢c no motion would take 
place, there being nothing to cause it (which you will 
doubtless regard as a very sufficient reason); even if the 
crosshead were not loose, but were gripping the cone, 
there would still be no tension at ¢ ¢, due to cottering up, 
the horizontal component of the pre: sure on the cone being 
neutralised by the friction ; if they were two smooth sur- 
faces we should have tension in ¢ ¢; however (to return 
to our argument), the crosshead is slack, so no amount 
of cottering will affect the section at ec. In Fig. 2, 
on the other hand, the thrust due to driving the 
cotter down takes full effect on the end, and this 
stress and that due tothe piston pull are additive, and 
certainly invite the rod to fail, whether it do so or 
not; the driver of such an engine, under these circum- 
stances, may always be prepared to see his piston and 
front cover doa bit of piloting on their own account, 
leaving the bit of rod-end beyond ¢ ¢ lying snugly in the 
crosshead. As usually designed, the end E exposed to 


shear is much stronger than the section across the hole, 
whichis in tension. Thereisnot much doubt thatcrossheads 
are often running about in this slack condition ; I have had 
them through my hands, when in for a ‘‘general,” and 





found them drop down on to the collar and turn freely 
round by hand; this was in the arrangement Fig. 1. 
found them hard up on the collar and point also, which latter 
had evidently saved their bacon ; I had toshrink these cross- 
heads and refit them, and when obviously weak, used to 
shrink a ring round the end in the position occupied by 
the collar in Fig. 4. Another objection to Fig. 2; the con- 
stant severe pull in ee will stretch the metal and therefore 
decrease the diameter just there, and there will thus be 
lost nearly half the bearing surface of the cone. The cone 
will soon get slack ; any of your readers can test this for 
themselves. If they will take one, as in Fig. 2, and, in 
almost the same degree, Figs, 1 and 3, and try it over, 
they will perhaps see the difference with a straight-edge ; 
besides, they can see directly they draw the rod, whether 
itis as Isay. It will show dark and dirty where not 
bearing tightly ; however, no need to tell them what to 
look for. 

I think there is yet another reason why Fig. 4 is better 
than Fig. 2; given slack crossheads, and both cottered 
tight up on point and collar respectively, and same 
amount of play in the bars, the crosshead and rod in 4 
will deviate less from a straight line, that is, suffer a 
lesser bending moment than in the case of 2. Ib is clearly 
better to have the point of application of thrust as near to 
gudgeon as possible; in Fig. 4 it is at mm, about 6 in. 
nearer gudgeon than in Fig. 2. Of course I do not expect 
that every rod fitted up like Fig. 4 will always be found 
in good condition, or that they will never fail; there is 
always the personal equation to be considered. But 
given good workmanship and material, I believe a failure 
never would occur. 

_ It may be asked why I have confined myself to No. 2 
in comparing with 4; simply because of the three 
arrangements 1, 2, and 3, 2 is undoubtedly the best; the 
collar will take the thrust of the steam from the start, 
and so prevent the crosshead getting slack; No. 1, it is 
true, will eventually come on to the collar, at least if 
there is ‘‘ draw ” enough in the cotter-hole ; no fear of the 
point preventing it, because it is a feature of this design 
te keep the rod off the point ; that is, the initial clearance 
at point is greater than that at collar ; in fact, most of these 
have a hole right through the back end of the crosshead ; 
well, as to Fig. 3, I do not know what the end of that will 
be ; after putting in bigger cotters, you will eventually 
get the hole flush right through; with steel crossheads 
shrinking is out of the question. I suppose they put 
more draw on the cotter-hole, and go on gaily again, 
shortening the rod, mind. Does it oscur to you thatin these 
arrangements the rod can easily be shortened } to ,,? and 
in the particular engines that had this design, I remember 
the connecting-rods shortened both ends when letting to- 
gether. So, after a bit, things would look fishy for the back 
cover ; of course, with No. 3, matters can be prevented 
from taking a serious turn, and a limit may be reached 
where the crosshead continues to stand up to the piston 
thrust ; but this can only be attained by using plenty of 
metal, I must say that this arrangement, which is prac- 
tically universal, whether it have a swelled end or not, is 
absolutely unmechanical and bad, and indicative of want of 
thought. It would be all right for a purely tension mem- 
ber, but to oppose merely this bursting resistance to a 
static load of anything up to 23 or more tons, is absurd ; 
the real thrust is, as I have said, much more on occasion. 

I shall be interested to hear what friend ‘‘ Novoye 
Vremya ” has to say on this matter; he has handled cer- 
tain American practices rather severely ; there is a chance 
for similar treatment nearer home. As a matter of fact, 
however, this particular practice is also pretty general out 
there also. In a supplement of details given by you some 
18 months ago, I noticed the same arrangement as in 
Fig. 2 (in principle, that is; it bore on the collar, and 
had a clear hole through the crosshead. Atleast, I suppose 
it bore on the collar; the parts were shown separately). 
I may be thought to write somewhat dogmatically, in face 
of the fact that some of our largest lines, besides foreign 
ones also, employ the methods I condemn. But a man 
(and there are many such) who accepts as correct, and 
without looking into, any design merely because it is 
(nominally at least) the product of highly-salaried officials, 
isin a bad way. One of Schopenhauer’s maxims is that 
‘* doctors see all the weakness, lawyers all the wickedness, 
and theologians all the stupidity, of mankind ;” to this, 
with his permission (I shall not getit though, for heis dead), 
I will add, ‘‘ and fitters all the weakness of designs.” 

Recurring to the question of “draw” on a piston rod— 
that is, clearance at the point—there was a paper read the 
other day illustrating the practice on a big northern line. 
Therein the author drew attention to the necessity of 
having the end clear, ‘‘so as to tighten up when neces- 
sary.” This shows they find the necessity of tightening 
up continually, and I am not surprised either. 

In fact, to sum up on this matter: People say in 
effect, ‘‘Oh, we must have clearance at the point, so as to 
be able to tighten up the rod when it requires it.” Ireply, 
“Yes, and in that case it will require it, too.” Ina word, 
the very arrangement that permits them to draw up the 
rod will cause them constantly to require to do so. There 
is something shallow and superficial about the reasoning 
that has induced English loco officials to adopt this 
practice. It has always struck me as being a delightful 
instance of designers warring against themselves. They 
start with the assumption that they will continually 
require to tighten up the rod, and the very provision they 
make for that purpose is not a little fruitful in creating 
the necessity for it; their only hope of salvation lies in 
metal, and plenty of it. To render the fallacy apparent, 
consider the converse case of a horn wedge, which is put 
in to take up knock, but in no way conduces to it. 
was much surprised to find that some of the American 
builders had also sinned in the above respect. Bearing in 
mind their keen attention to detail, and capacity for look- 
ing beneath the surface, I should not have expected it. I 


I| which were illustrated in detail in ENGINEERING. 
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am only speaking of two particular makes now, —_ 2 
ot 
were constructed by their own railways, and not by any 
of the big private firms. ‘These two cases are only a drop 
in the ocean, however. I do not know what Vauclain’s 
cottered ends are like. 
Some other questions of detail I must leave over for 


another letter. Yours faithfully, 
._ H. Rorre. 








THE EFFECT OF TEMPERATURE ON THE 
STRENGTH OF RAILWAY AXLES. 
To THE Eprrork oF ENGINEERING. 

Srr,—I thank you very much for the courteous manner 
in which you have recently been pleased to write some 
critical articles on my researches on ‘‘ The Effect of Tem- 
perature on the Strength of Railway Axles,” and I have 
been greatly interested in the remarks you have made. 

I feel sure you will allow me the privilege of making 
one or two observations on your apparent advocacy of 
steel for axle service, in your article in ENGINEERING, 
May 24, page 672, and your suggestion that steel axles 
may be more reliable under variable temperature condi- 
tions than iron axles. 

With regard to the important and practical question as 
to whether iron or steel railway axles endure best under 
conditions of high or low temperature, pending further 
experimentation, it is premature to attempt to draw in- 
ferences, favourable or otherwise, to steel axles, as my 
experiments were confined to the effects of temperature 
on iron axles. Further, it is premature to assume that 
steel may be expected to manifest greater uniformity 
when tested under impact under varying conditions of 
temperature. I think that experimentation may nob 
prove such to be the case, on the grounds that steel is a 
metal far more sensitive to temperature changes than 
wrought iron. I may, perhaps, however, be allowed to 
make the following brief references from the facts of 
actual experience. 

Effect of High Temperature on Steel Railway Axles.—The 
experience of steel axles in India exposed to high 
temperature conditions has not been of a satisfactory 
character, judging from the following remarks made by 
Sir Alexander M. Rendel, K.C.I.E., M.A., M. Inst.C.E.: 

‘‘T originally recommended the use of steel for axles on 
the Bombay, Baroda, and Central India metre-gauge, be- 
cause I thought that steel was not only better than iron, 
bat because its price was not more than half that of the 
class of iron suited for axles. I was further moved to do 
so by the opinion that, whilst steel was improving in 
quality, and daily taking the place of the best classes of 
iron, the quality of those classes of iron must deteriorate, 
because the price obtainable for them must diminish, In 
respect to the relative prices of steel and iron, I was quite 
right; in respect to their relative suitability for axles, I 
have been wrong, or at any rate premature. Commercial 
steel, when used in axles, seems subject to deterioration, 
which makes it very brittle after a few years’ wear. The 
consequence is that we must do now what we should cer- 
tainly have done at first, had all the facts been then before us 
—I mean, we must substitute iron for steel.” (The Engi- 
neer, September 19, 1890.) 

Reference may also be made to an article in the Indian 
Engineer on this question : 

‘Orders were given to fit both carriages and wagons 
with steel axles as early as possible. In order to carry 
this out, hundreds of iron axles, which were far from being 
worn out, were relegated to the scrap-heap; but after ex- 
pending about 70,0001. on steel axles, and gaining for 
more than one line an unenviable notoriety for accidents, 
owing to the failure of steel axles, it has been decided to 
revert to iron axles at a further cost of over 100,000/. for 
material alone. The reason assigned for this sudden 
change of front is that steel deteriorates when used as 
axles, and after a few years’ work beoomes brittle.” ‘‘ The 
introduction of steel axles on Indian railways has been a 
costly experiment, and will seriously affect the dividend 
of more than one railway.” ‘‘ Steel axles are gradually 
disappearing from the Rajputana- Malwa Railway.” 
(The Engineer, February 27, 1891.) 

Reference may also be made to the fracture of the driv- 
ing Siemens steel crank axle which snapped at Bullhouse, 
near Penistone, on July 16, 1884, causing the loss of 
24 lives and 64 persons injured. This axle had not been 
running many years. The accident occurred in the height 
of summer at a time of high temperature. 

The fracture of a Siemens steel crank axle at Tallington, 
Great Northern Railway, August 27, 1892, during preval- 
ence of summer temperature. This axle had only been 
running about 64 years. 

Other instances may be quoted. 

Effect of Low Temperature on Steel Railway Avxles,.— 
With regard to the practical results obtained in actual 
work under conditions of low temperature, it is at present 
only needful briefly to refer to Canadian experience, the 
Canadian Pacific Railway Company not having had a 
very favourable experienca with steel axles, as illustrated 
by the appalling accident on the Canadian Pacific Rail- 
way, near Schrieber, on February 5, 1891, caused by the 
fracture of the Siemens steel axle (of British manufac- 
ture) of a sleeping car. The atmosphere temperature at 
the time of the accident was — 10 deg. Fahr. 

The fracture of a wagon axle near Blaydon station, 
North-Eastern Railway. in December, 1890. The atmo- 
spheric temperature at the time of the accident was about 
25 deg. Fahr. 

The fracture of the Siemens steel axle of the engine of 
London and Scotland passenger train, at Kirtle 
Bridge, near Carlisle, January 8, 1891. The atmospheric 
temperature at the time was about 17 deg. Fahr. 

The fracture of the Siemens steel axle of the engine of 
@ passenger train at Abington, Caledonian Railway, 
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February 4, 1891. The atmospheric temperature at the 
time of the accidend was about 34 deg. Fahr. 
The fracture of the straight steel driving axle of the 
engine of the Manchester and Liverpool train, near War- 
rington, in March, 1891. The atmospheric temperature 
generally during this month was low, and at the time of 
the accident was about 10 deg. below freezing. 
The fracture, in March, 1892, of the crank of a passenger 
engine on the London and North-Western Railway, 
between Leamington and Birmingham, during low tem- 
perature. 
The accident caused by the fracture of the leading 
straight steel engine axle at Wood Green, February 28, 
1895. The temperature at the time of the accident would 
be about 30 deg. Fahr. 
Effect of Low Temperature on Steel Railway Tyres.— 
Another instance of the sudden fracture of steel during 
low temperature is afforded by the serious Newark acci- 
dent in 1869, from the breaking of a steel tyre during 
severe frost. 
Reference may also be made to the fracture, on Feb- 
ruary 27, 1889, of a steel tyra of one of the driving wheels 
of the locomotive, during prevalence of low temperature, 
which caused the train to fall through a bridge at Sb. 
George’s, Western Ontario. 

Another instance of the sudden fracture of steel tyres 
during prevalence of low temperature is afforded by the 
lamentable accident which occurred about March 26, 1891, 
on the Orel Griase Line, Russia, causing the death of 
28 persons and serious injury to 15. The temperature at 
the time of this accident wa; low, about — 14 deg. Cent. 

From causes connected with temperature it has been 
noticed that the breakages of steel tyres in Russia were 
50 per cent. more in winter than in summer. 

It may be mentioned that about 14 per cent. of the total 
breakages of steel tyres on the German railways is 
ascribed to low temperature, and changes of temperature. 

In North Ambprica, also, the effect of low temperature 
produces a large number of fractures, especially of steel 
tyres, 

Effect of Low Temperature on Steel Rails.—As showing 
the great effect that low temperature has in reducing the 
strength of steel rails, reference may be made to the ex- 
periments recently made on the Swedish railways. These 
experiments were made to ascertain whether rails con- 
taining 0.4 per cent. of carbon, as used in England, might 
be safely substituted for those containing only 0.3 por 
cent., as now used on the Swedish lines. Sins than half 
the 0.4 per cant. rails, when subjected in winter to the 
test blow of a falling weight, broke. This indicates that 
the lower the percentage of carbon in steel, or, in other 
words, the nearer it approaches the composition of 
wrought iron, the better will it be able to resist impact 
during low temperature conditions, Mr. Sandberg also 
recently made some experiments on the influence of tem- 
perature in reducing the resistance of rails to impact. In 
course of these experiments, out of 21 steel rails tested at 
a temperature of — 22 deg. Fahr., 10 broke, whereas only 
5 = cent, broke when tested at a temperature of 90 deg, 

ahr. 

The following information also shows how seriously 
steel is weakened in practice by cold weather : 

‘© OF late years the crackings of rails on the Danish 
State Railway, particularly in cold weather, have become 
so numerous that an official inquiry has been instituted. 
Last year alone there were reported over 300 cases of rail 
crackings. Asis well known in northern countries, very 
severe frost will cause almost the best rails to crack.” 
(Iron, February 26, 1892, page 189). 

Furthermore, it may be mentioned that in the United 
States, ia the year 1885, about 23 rails broke during the 
winter, as against four only during the summer season ; 
and in the year 1886, 67 rails were broken in the winter 
season, a3 against only eight during the summer season. 

Chief Engineer Isherwood, of the United States Navy, 
has also observed, in the course of his extensive experi- 
ments and practical experience, that ‘‘ The brittleness of 
steel due to temperature is greater than that of iron.” 

The recent experiments of Herr H. Steiner, of Prague, 
clearly demonstrated the prejudicial effects of a great 
degree of cold upon steel; in consequence of his experi- 
mental work he recommended that ‘‘Ingot iron (i.e., 
steel) bridges should be crossed but slowly when abnor- 
mally low temperatures prevail.” 

With regard to the general uniformity, reliability, and 
satisfactory performance in actual work of wrought-iron 
railway axles, it is nob necessary to go beyond the observa- 
tions made by Sir James Kitson, Bart., M.P., M.Inst.C.E., 
in his presidential address to the Iron and Steel Institute 
in May, 1889, of which the following is an extract : 

‘* There are 12,000 best Yorkshire iron axles of different 
makes running on this railway (London, Brighton, and 
South Coast), and there has never yet been a failure. I 
state this on the authority of Mr. Stroudley, the loc»mo- 
tive engineer. I look at this question from several points 
of view, and wonder at times why the world has forsaken 
the old for the new, especially when I find such records 
as these.” 

The author may also, perhaps, be permitted to mention 
something of his own experience, and to say that out of a 
total of near 200.000 wrought-iron railway axles, of which 
he has cognisance, made at the Wortley Iron Works, near 
Sheffield, such as are not worn out through age or wear 
and tear, are running, under different temperature condi- 
tions, with successful immunity from accidental fracture, 
on various railways throughout the United Kingdom, 
Canada, America, Mexico, Brazil, the Argentine Repub- 
lic, Russia, Italy, Egypt, India, China, New Zealand, 
and other countries, 

Reference may also be made to a recent work on ‘‘ The 
Life of Railway Axles,” by Mr. Thomas Andrews, pub- 
lished by Messrs. E. and F. N. Spon, in courss of which 


give some good reason. Recognising the fact that a chain 
is no stronger than its weakest link, and applying the 
analogy, it follows that the worst pair of tyres in a set of 
coupled wheels will determine the time at which it becomes 
necessary to re-turn the lob, 
tyres are badly worn, it matters not how perfecb the 
others may be, as they must all be brought to the same 
diameter. 
direct pro ! 
driving wheels must necessarily be out of balance, an 
equal amount of lopsidedness (if I may use this term) is 
permissible in the coupled wheels. Moreover, for a given 
fixed value of reciprocating weight to be balanced, the 
total vertical disturbance is the same, and the partial 
disturbance in each wheel less, as the number of pairs 
each taking their share of such weight is greater; or 
putting it otherwise, for a given amount of vertical dis- 
turbance in each wheel, it is possible to balance a greater 


in arriving at our conclusions, and that they are scarcely due 
to his eloquence. 
am now making a fresh analysis of the whole question, 


place my views before your locomotive readers in due 
course. 


way axles had a greater life mileage than steel ones. In- 
formation is also therein given showing that iron axles 
are by no means inferior to steel ones; on the contrary, 
that iron axles frequently have the advantage of greater 
endurance. 

Records like these, extending over the last 40 or 50 
years, need no further comment; the results speak suf- 
ficiently for themselves, and constitute a powerful testi- 
mony from actual experience of the permanent endur- 
ance, immunity from accidental fracture, and intrinsic 
— of wrought-iron railway axles in practical wear and 

ear. 

With regard to the supposed uniformity and homo- 
geneity of the composition of steel axles, I hope to be 
able to publish in your valuable paper one or two articles 
on the facts of actual experience with steel railway axles. 

It appears at the present time to be assumed that steel- 
makers are capable of improving the quality of steel for 
structural purposes, but that the makers of iron axles and 
shafts are unable to improve on old methods. The latter 
assumption is somewhat misleading, and in connection 
with this aspect of the question it may be remarked that 
recently considerable improvements have keen effected 
in the making of wrought-iron railway axles at the 
Wortley Iron Works, and far more uniform results can now 
be obtained in the physical properties of the iron axles 
than were possible when my experiments on the effects of 
temperature on wrought-iron axles were made. Those 
experiments I only regarded as tentative, as will be seen 
on reference to the conclusions of my paper. 

I anticipate far more uniform results from the axles we 
are now making, and you will recollect that I mentioned 
to you that my research was incomplete. 

I hope to have the pleasure at some convenient 
opportunity of extending the investigation on the effect of 
temperature on wrought-iron railway axles, as now made 
by improved methods, and to compare the results with a 
further series of experiments in contemplation on the 
behaviour of steel axles under similar varying tempera- 
ture conditions. 

Seeing that you have raised the question of iron versus 
steel for axle service, I shall be glad to be allowed to pub- 
blish one or two articles in ENGINEERING, giving some of 
the results of actual experience in relation to this 
question, 

I feel sure that with your usual courtesy you will 
afford me an opportunity of making a few remarks on this 
important subject. 

Tam, Sir, yours faithfully, 
Tuomas AnpREws, F.R.S., M. Inst. C.E. 
Wortley Iron Works, near Sheffield, June 17, 1895. 





BALANCING LOCOMOTIVES. 
To THE Epiror OF ENGINEERING. 

Srr, —At various times during the present discussion, I 
have advocated the advisability of keeping an open mind. 
The following remarks will perhaps show that I believe 
in the practical application of the maxim. 
1. Setting Driving and Coupling Cranks in Line.— 
Availing myself of the courteous offer of a railway friend, 
I recently had occasion to visit the works of a line where 
this practice prevails. Whether the arrangement in 
question does save the horns and brasses, I am not pre- 
pared to say, but it certainly does not prevent the former 
from getting as badly cut as on engines where the driving 
and coupling cranks are on opposite centres. So many 
factors, such as the constant exposure to grit, jamming of 
wedges, &c., enter into the question of horn-block wear, 
that the lesser pressure due to steam stress becomes of 
minor importance, whence the conclusion expressed in 
the homely phrase, ‘‘ The game is not worth the candle.” 
2. Partially Balancing Reciprocating Paris in Coupled 
Wheels.—“ J, D. T.” has not yet replied to my invitation to 

rove his case, and, whilst giving him all possible credit for 
his modesty, asense of dissatisfaction at its misapplication 
to this case induces me to endeavour to throw some light 
on the preference for which he is apparently so loth to 


Consequently, if the driving 


Other things being equal, irregular wear is in 
rtion to irregular load on wheels, and as the 


fraction of the reciprocating weight, and thus neutralise 
to a greater extent the fore-and-aft and sinuous motions. 

Mr. Rolfe has previously mentioned (letters, April 6, 
1894, and April 20, 1894) this point of tyre-wear, without, 
however, explicitly indicating the considerations I have 
pointed out above. He will, however, doubtless agree 
with me that we owe small thanks to our friend ‘*J. D. T.” 


He (‘‘J. D. T.”) will now, very pro- 
bably, regret his policy of burking plain issues and reso- 
lutely refusing to come to the point. I may add that I 


and, given time and the editor’s kind concurrence, I shall 


I remain, yours faithfully, 


H.M.S. ‘* TERRIBLE.” 
To THE EprTork oF ENGINEERING. 

Srr,—I have only just seen the diagram of H.M.S. 
Terrible in your issue of the 7th inst., and have read with 
much interest your description of that vessel, and I have 
also read the letter of “‘ W. A.” in reference to her in 
your issue of the 14th. Your diagram on page 725 is so 
carefully prepared that I think one may accept without 
doubt that it accurately shows the main features of con- 
struction of this vessel, which the Admiralty hold out as 
being, as a cruiser, absolutely perfect. 

We are told that the ship is protected from end to end 
by an armoured deck, having an arched section springing 
from 7 ft. below the water line at the sides of the ship, 
and rising to 3 ft. 6 in. above the water line at the crown 
of the arch at the centre of the ship. The thickness of 
this deck is stated to be 4 in., diminishing at the ends to 
about 3 in. 

This, Sir, is the representation made to the public 
concerning the protection of this great cruiser, and it is 
pointed out that the deck armour, extending to 7 ft. below 
the load line, places her at a great advantage in com- 
parison to other cruisers, both English and foreign, in 
which the depth averages about 5 ft. 6in. or 6 ft. 

Now, on looking at your diagram, one finds the facts of 
the case at complete variance with these representations. 
Assuming always that the diagram is accurate, one finds 
that the 4-in. protective deck extends, not for 7 ft. below 
the water line, but for 4 ft. 8 in. only. 

The deck is in three thicknesses, and of these the 
lowermost or bottom one only extends to the side of the 
ship, and it certainly does touch it at 7 ft. below the load- 
line. This lowermost thickness of deck plating is certainly 
not more than 1} in. thick, and it rises no less than 2 ft. 
before it is augmented by the second or middle thickness 
of deck plating. Four inches higher there is imposed the 
uppermost thickness of deck plating, and the three thick- 
nesses make together a total thickness of 4 in. 

In short, the 4-in. deck ceases at a depth of 4 ft. 8 in, 
from the load line, and gives place to a deck of about 2? in. 
which in its turn ceases at a depth of 5 ft. from the lo 
line, and gives place to a deck of about lin. or l4in., 
which continues to a depth of 7 ft. A totally different 
thing to a ‘‘4-in. deck extending from 7 ft. below the 
water-line to 3 ft. 6 in, above it.” 

Assuming the diagram to be correct, the protection is 
absolutely inadequate below 4 ft. 8 in. from the load 
line, and this depth is considerably Jess than the average 
= — and foreign cruisers now building or hitherto 

ult. 

A deck 1 in. in thickness with a sharp rise affords 
practically no protection at all, and the more especially 
where it occurs immediately behind the thin side plating 
of the ship, where the thickness of coalis but smal), In 
fact, a shot above 25 lb. in weight, with a velocity of, or 
above, 1500 foot-seconds, entering this ship at a depth of 
4 ft. 8in. from the water line, must certainly enter the 
engine-room if it strikes in wake of the engines. Itis a 
serious fault, and one which seems to me to demand some 
ag ory from the higher authorities. 

would also point out that, according to the diagram, 
no spinter deck is provided beneath the armoured deck. 
Why is this? It would be interesting to know upon what 
data the authorities have thought fit to omit this feature 
of modern warship construction, the value of which is 
universally recognised. 
Tn his letter in your issue of the 14th inst., your cor- 
respondent ‘‘ W. A.” draws attention to the fact that no 
bulkhead exists between the engine-room and the inner 
skin of the ship. This, again, appears to be a serious 
omission, The engine-room is very inadequately pro- 
tected against damage resulting from attack by ram or 
torpedo. I am writing now without material at hand to 
check my statement, but I believe it to be a fact that 
very many English ships of war, and many foreign ships 
of war of modern construction, have been given the pro- 
tection of an internal wing bulkhead between the engine- 
room and the inner skin of the ship. 
This feature certainly occurs in the French ships 
Charlemagne, St. Louis, and Gaulois, in the Spanish ship 
Maria Teresa, in the English ships Iris and Mercury, in 
the American ship Olympia, and, I doubt not, in many 
others; and I regrat that I have not at hand particulars 
of other modern warships, so that I could add the names 
of vessels which embody this important protective element, 
It is conclusively proved that a torpedo striking a ship 
shatters not only the outer skin, but also the inner skin, 
even when that inner skin is spaced several feet inside the 
outer skin. 
In the diagram before me the engine-room must inevit- 
ably be flooded if the ship is struck by a torpedo in 
wake of the engines. If a wing bulkhead had been placed, 
say, 6 ft. from the inner skin, the engine-room would 
have stood some chance, especially if the space inclosed 
by the bulkhead were filled with coal. I know that the 
effect of a torpedo is terrific, and in the caee of the 
Aquidaban a hole seems to have been blown clean through 
the fore part of the ship from port (where it struck) to 
starboard. Atthe same time, as I have said before, there 
might be a chance with an inner wing bulkhead, which 
is exactly what the Terrible has not got. ; 
May I point out to ‘‘ W. A.” that the section he takes 
as illustrating his method of protection is through the 
boiler space, which, being in the centre of the ship, has 
naturally a flatter floor and sharper bilge than the 
engine-room, which, being nearer the run of the ship, has 
a sharper rise in the floor? The section of the Terrible 
shown in your diagram illustrates well the fine lines 
given tothe ship. If ‘‘W. A.” will apply his method to 
the section of a ship, taken at, say, the aftermost cylinder, 
with a sharp rising floor, as in the Terrible, I think he 








it will be seen that a large number of wrought-iron rail- 


London, June 18, 1895, OVOYE VREMYA, 


will find the protection does not work out to so greay 
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an advantage as is shown in Fig. 3 accompanying his 
letter. 

It is difficult to suppose that the Terrible has not 
bunker protection below the protective deck in wake of 
the boilers (see page 773 of last volume). 

I am, Sir, your obedient servant, 

June 18, 1895. c@) 





SWEATING IN DRAWING OFFICES. 
To THE Eprtor oF ENGINEERING. 

Srr,—If your correspondent ‘‘ Wrath” were more ac- 
quainted with the circumstances of his fellow-craftsmen 
and the conditions under which most of them work, both 
in the metropolis and throughout the provinces, he would 
find that he has little cause to complain; yet, doubtless, it 
is better for ‘‘Wrath” and his late employer that they 
have parted company. 

The subject introduced is of wide interest, although, 
probably, not so popular as the laundry question, debated 
with somuch vigour in connection with the Factories and 
Workshops Bill before Parliament. Draughtsmen are a 
collection of oddfellows without rank or recognised posi- 
tion, and generally out of harmony with the rest of man- 
kind; they come from such different levels in the social 
scale, receive such different education, and obtain such 
different technical training, that they admit of no classi- 
fication ; it is for these reasons that so few subscribe to 
any institution or trade society. Besides all this, there 
are the common and universal differences of physique, 
presence, and natural ability, which so largely settle the 
fates of men. 

The writer submits, firstly, that in consequence of the 
unhealthy pose, concentration of thought and ceaseless 
study necessary, no additional useful effect can be ex- 
torted from a number of draughtsmen by extending the 
working hours beyond a maximum of seven per day, that 
is, when the work is anything more than a stimulated 
effort supported only for a few days. 

Secondly, that all overtime should be paid for at a much 
greater rate than ordinary time, say 50 to 100 per cent. 





more. This is the most certain method of insuring 
short hours of work and inducing earnest attention to | 
business, 

Workers who advocate long hours are chiefly those | 
whose object is to ‘‘make time” regardless of the value | 
of what they do; their life is of little use to themselves, | 
therefore they endeavour to sell all the hours they can. | 
In the more exacting spheres of life, long hours cannot be | 
profitably worked for more than a few days together, | 
and then only when to the obvious advantage of the | 
workers. | 

Draughtsmen of the higher grade are more in touch | 
with their employers, and extra service is usually recog- | 
nised in a suitable and substantial manner, but for the | 
mass it is desirable that all overtime should be paid for | 
on a fixed principle, otherwise, when there is an excess of | 
business to be got through, the draughtsmen, considering 
themselves imposed upon—as, in fact, they often are, to | 
the extent of three or four hours a day for several con- 
secutive months — become demoralised, have neither | 
interest nor earnestness in their work, and spend their 
best energy in seeking other situations. 

In time both professional and manufacturing engineers 
will find that draughtsmen are something more than 
machines, and that, in common with skilled mechanics, 
their efficiency is inversely as the time they work. 

Good will be done if the relatively small grievance of 
an individual is made the stepping-stone to a broad view 
of the true position of a numerous but obscure body of 
workers, whose pay and position is not nearly so good as 
usually supposed by the uninitiated, and whose business 
is of such an exacting and worrying nature as to render 
them negligent fathers, undesirable husbands, and 
generally unavailable for any social purpose beyond their 
own calling. 

In conclusion, let the young know that consumption, 
impaired sight, and not infrequently impaired reason, 
too, are the early rewards to be met with in the path of life 
under review, and that the plough and the axe are typical 
tools whereby more health and happiness, and therefore 
more true wealth, can be secured than by the aid of all 
the fascinating mathematical instruments in London and 
Westminster. 

Your obecient servant, 


July 1, 1895. OLD OpskERVER. 





THE ENGINES OF THE “ST, LOUIS,” 
To THE Eprtor oF ENGINEERING. 

Sir,—In reference to your description of the St. Louis, 
now appearing in ENGINEERING, my patent quadruple- 
expansion engine is arranged only for four cylinders ; 
the six-cylinder arrangement is Messrs. Cramp’s design 
entirely. 

Yours truly 
Jno. THom, M.I.N.A. 
Central Chambers, 93, Hope-street, Glasgow, 
June 25, 1895. 





COAL IN THE MIDLANDs.—Sustained attention is being 
given to the increased working of coal in the East Mid- 
lands, and the output is likely to be stimulated by the 
opening of the new Lancashire, Derbyshire, and East 
Coast Railway, as between Lincoln and Chesterfield. The 
Bentinck Colliery at Kirby-in-Ashfield is being steadily 
developed. Two shafts have now reached a depth of up- 
wards of 200 yards, while a third has gone down about 
230 yards. Two seams of coal have been passed through, 
one of which, known as the Tophards, has been worked 
by another company. A second seam, recognised as the 


Monaale seam, is about 2 ft. thick, but it is not considered 
sufficiently important to warrant any stoppage in sinking 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Aprit, 1895, 


May, 1895. 


JuNE, 1895. 
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Nortr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 
case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases.’ The price of quicksilver is 
r bottle, the contents of which vary in weight from 70 1b. to 80 1b. The metal prices are per ton. 


eavy steel rails are to Middlesbrough quotations. 


operations for the present. It is expected that the shafts 
will have to be carried several hundred yards further be- 
fore good workable seams are reached. 





Coat 1n East AnGuIA,— The Eastern Counties Coal 
Boring and Development Association, Limited, held its 
first meeting on Tuesday, at Ipswich, Mr. R. C. Rapier 
presiding. It appears that the amount of capital sub- 
scribed is now 4824/., while a subscription of 2107. has 
been received from the Great Eastern, and another of 
10/. 10s. from the National Provincial Bank of England, 
Limited. As the success of the company’s operations is 
necessarily a matter of doubt from beginning to end, it, 
perhaps, would have been better for every one to have 
subscribed rather than to have taken shares. Boring is 
now proceeding at Stutton, on the Crepping Hall estate, 
owned by Mr. W. J. Graham, who is to receive for 30 
years a royalty of 10 per cent. upon any net profits 
realised from working coal on his property. The boring 
has now been carried to a depth of 1010 ft., and the Geolo- 
gical Survey of England and Wales is taking much 
interest in the company’s proceedings. 





Mr. Ducatp Dremmonp: Erratum.—Referring to 
the paragraph which appeared on page 839 of our last 
issue referring to the appointment of Mr. Dugald Drum- 
mond to the position of locomotive superintendent of the 
London and South-Western Railway, a correspondent 
writes that we were in error in stating that Mr. Drum- 
mond served his appenticeship in the North British Rail- 
way Works, at Cowlairs. He says: ‘‘ Mr. Drummond 











served his apprenticeship to the engineering trade in the 
workshops of the late Messrs. Forrest and Barr, engi- 
neers and cranemakers, Glasgow. On leaving there as a 
journeyman mechanic Mr. Drummond was employed by 
the Caledonian and Dumbartonshire Railway Company 
at Bowling, and afterwards in the Canada Engine Works, 
Birkenhead, and from there he went to the North British 
Railway Company’s Locomotive Works, Cowlairs. From 
the latter situation Mr. Drummond was appointed works 
manager of the Highland Railway Company’s Locomotive 
Works at Inverness.” 

CaTALOGUES.—We have received from the Patent Shaft 
and Axletree Company, Limited, Wednesbury, a copy 
of their new section list, which gives particulars of the 
large range of angles, tees, channels, and other sections 
rolled by this company. This is prefaced by well-exe- 
cuted illustrations of some of the large bridges built by 
the firm both at home and abroad, the largest being a 
356-ft. span for the Oude and Rohilkund Railway. A 
small pocket list is also issued by the company, which, 
however, does not contain drawings of the sections. On 
the other hand, a number of useful rules and tables are 
appended, including tables for the circumference and area 
of circles, the conversion of millimetres into English 
equivalents, and other matter of a similar nature. 
—Messrs. J. Carter, Sons, and Co., of New Bailey-street, 
Salford, Manchester, have sent a copy of their new cata- 
logue of lifting tackle, hand tools, engine and boiler 
fittings, and other sundries. The catalogue is fully illus- 
trated and completely priced. 
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COMPOUND LOCOMOTIVE; NORTH-EASTERN RAILWAY. 


MR. WILSON 


WORSDELL, LOCOMOTIVE SUPERINTENDENT. 
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WE illustrate by our two-page engraving this week, 
and on the present page, the most recent type of 
compound express passenger engine (No. 1619), de- 
signed by Mr. Wilson Worsdell, of the North-Eastern 
Railway, for heavy East Coast traffic, this engine, to- 
gether with 20 non-compound of similar dimensions, 
having been built at the Gateshead Works of the 
North-Eastern Railway Company. All these engines 
are employed in running the Scotch expresses between 
York and Edinburgh, the majority of them running 
between Newcastle and Edinburgh only. The load on 
this route is seldom less than 12 vehicles of the heavy 
East Coast class, while the still heavier class compos- 
ing the dining trains make the total train load, with 
engine and tender, as much as 300 tons. The par- 
ticulars of the dining-car train are given in the sub- 
joined Table : 


Weight of Dining Train. 








tons. cw. qr. 
1 first-class diner 23 56 0 
1third ,, 23 2 8 
1 kitchen ew 9 6 
1 first-class PY os 6 2 
2 third-class corridor .. 31 12 0 
2 brake vans 24 12 2 
2 extra ca es 32 (0 0 
Sundries in kitchen and dining cars 1 0 0 
198 passengers at ljowt.each .. 12 7 2 
198 — luggage ab ba cwt, 
each 19 0 
Total of 10 carriages ...188 13 1 
lextrathird-class ... <a Oe 
50 passengers at 1} cwb. each .. 8 2 2 
50 passengers’ luggage at 4 cwt. each 1 5 60 
Total of 11 carriages ... 209° 0 8 


t.. ey Do ae = 
K : ieeeite 4'5%0" 








toas. cwt. qr. 
e 0 


Add No, 1619 engine full* 92 0 








Total with engine ... 301 0 38 


No. 1619 has been running exclusively between 
Newcastle and Edinburgh, the consumption of coal 
since May, 1893, when the engine was built, to the end 
of February last, having averaged 30.38 Ib. per mile 
against an average of 33.35 lb, for the 10 non-com- 
pound engines of similar class in the same ‘link ” 
(that is, doing precisely the same work), thus showing 
a reduction of 9 per cent. in fuel in favour of the 
compound, The engine has, in fact, given complete 
satisfaction, and proved to be an economical engine 
in every respect. 

The leading dimensions of this class of locomotive 
are given below, but a word as to the speeds on this 
route may be interesting. The time allowed for run- 
ning the day Scotch express from York to Edinburgh, 
205 miles, is 4 hours 15 minutes, exclusive of 10 minutes 
for stops at Newcastle and Berwick, giving an average 
speed of 484 miles per hour. Between York and New- 
castle the speed is 50 miles per hour, between New- 
castle and Berwick 494 miles, and from Berwick to 
Edinburgh (in which section the gradients are heavier) 
nearly 45 miles per hour. The night express performs 
the whole journey in the same time, but on account of 
there being no stop at Berwick, the time actually run- 
ning is 4 hours 20 minutes, and the average speed 47} 
miles per hour. 

As will be seen from our engravings, the locomotive 
under notice is of the eight-wheeled four-coupled ty 
with a four-wheeled bogie at the leading end. the 
cylinders are placed at different inclinations, as shown 





* The 20 non-compounds weigh 91 tons when full. 


by the section on the present page, in order to get 
room between the frames for the large low-pressure 
cylinder. The valve chests project through the frames, 
the valves being worked through rocking shafts. The 
valve motion is of the ordinary lifting link type, fitted 
with screw reversing gear. The chief dimensions of 
the engine are as follows: 


Cylinders : ft. in. 
Diameter of high-pressure ... 0 20 
low- 99 ese 0 28 
Stroke of pistons 2 2 
eg of steam ports, “high | pressure 1 5 
idth 0 13 
Le” cf exhaust —_ see 7 3 
ength of steam ports, low- reassure 
Width Pi xs 0 2 
Width of exhaust’ port 0 34 
Lap of valve, high- pressure .. O 1ys 
low RET SAS 01 
Maximum travel of valves ... 0 43 
Distance apart of cylinders, centre 
to centre 20 
From centre of cylinder to valve face 1 9 
Diameter of piston-rods ee 0 3} 
Length of slide blocks : 1 3 
a a -rods between 
centres ane) ae 6 8 
Wheels: 
Diameter of driving wheels .. 7 1 
a trailing ,, 7. 2 
bogie Ae 3 7 
Thickness of tyres on tread . 0 3 
Width of all tyres on tread . 0 54 
Distance between centre of bogie and 
centre of driving wheels ... ll 0 
Centres of bogie wheels 6 6 
Centre of driving wheels to centre of 
trailing wheels we 9 3 
Distance from centre of driving axle 
to front of firebox ... 1 10} 
Distance from centre of bogie to 
front buffer-plate ... 5 9 
Distance from centre of ‘trailing 
wheels to back plate 4 5 
Crank Axle (Steel): 
Diameter at wheel seats 09 
Diameter at bearings .. 0 8 
centre 0 7 
Distance between centres of bearings 3 10 
Length of wheel seat . 0 Tr 
99 bearings 9 
Trailing Axle (Steel) : 
Diameter at wheel seats 09 
99 bearings... 0 8 
centre 0 7? 
Length of wheel seats.. 0 7s 
Y bearings 0 9 
Bojie Axles (Steel) : 
Diameter at wheel seats 0 74 
99 rings . 0 6 
centre... 0 a 
Length of wheel seats.. e. 7 
bearings ‘ 0 9 
Distance between centres of bearings 3 7 
Outside Cranks : 
Diameter of crankpins 0 32 
Length of bearings 0 4 
Throw of outside cranks ya 
Frames (Steel) : 
Distance between frames 4 0 
Thickness of frames 01 
Distance between bogie frames 2 8 
Thickness of bogie frames 0 OF 
Boiler (Steel) : 
Centre of boiler from rail ‘mn 
Length of barrel Zhe Pee ll 6 
Diameter of boiler, outside ... 44 
Thickness of barrel plates ... — ... 0 Oi 
smokebox — oo 0 Fs 
Width of butt joint ... was 6 5 
Pitch of rivets . See 0 2 
Diameter of rivets 0 0g 
Fircbox Shell (Steel) : 
Length outside.. ees 6 9 
Breadth outside at bottom ... 3 il 
Depth below centre line of boiler at 
front end 5 8 
Depth below centre line of boiler at 
back en Pe 4 8 
Thickness of front plate 0 08 
” back ,, . 0 oF 
sides and top plate ea 0 0 
Distance of copper stays —_ 04 
Diameter ie se 01 
Inside Firebox (Copper) : 
Length at bottom, inside 6 2 
Breadth _,, 3 2 
From top of box to inside of shell . 1 4 
Depth of box inside at front 6 54 
A He back 5 54 
Tubes (Brass) : 
Number of tubes 225 
fb. in. 
Length of _,, 11 10% 
Diameter outside 01 
Thickness Nos. 11 and 13 
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26 
ft. in. 
Diameter of exhaust pipe nozzle 0 43 
Height of chimney from rail 13 1 
Heating Surface : sq. fb. 
In tubes .., 1220 
In firebox 121 
Total 1341 
Grate area re oe 19.6 
Working steam pressure 180 lb. per 


square inch 
Weight of Engine in Working Order : 
tons cwt. qn 


On bogie wheels 17 12 





»» driving wheels 18 18 0 
,», trailing wheels 1418 0 

Total weight 51 8 O 

Weight of Engine (Light): 

On bogie wheels “ 17 14 0O 
»» driving wheels 15 ll 2 
», trailing wheels 15 3 0 

Total weight 2 28 
Weight of tender, empty ... » a 6 8 


The tender carries 5 tons of coal and 4000 gallons of 
water. 








INDUSTRIAL NOTES. 

Tue sudden Parliamentary crisis and change of 
Government has put an end to all general legisla- 
tion for this year. It is hoped, however, that two 
measures of a social character will be saved from the 
wreck, namely, the Friendly Societies Bill and the 
Factories Bill. The Friendly Societies Bill consists of 
21 clauses, all of which are purely of an adminis- 
trative character, and was regarded by the House of 
Commons as so little contentious that it was passed 
unopposed, even after the resignation of the Govern- 
ment. The House of Lords practically indorsed that 
action by reading the measure a third time last 
Tuesday. This Bill, therefore, may be regarded as 
secure. Friendly societies play so important a part 
in the economy of our social and industrial life, that 
anything tending to their smooth working ought 
always to be welcomed by all parties, as a contribution 
towards thrift and self-reliance on the part of the 
working classes. The Bill gives power to grant 
annuities otherwise than to members proper. It 
amends the law as to appeals by referring all disputes 
between any society and the Registrars for Scot- 
land and Ireland respectively, to the Chief Regis- 
trar before going into litigation in a court of law. 
It provides that a paid officer, such as treasurer or 
secretary, shall not also a trustee. It amends the 
law as to certificates in cases of death, and as to 
nominations, and also as to stamp duties, membership 
of minors, investment of funds, rates of interest, and 
disputes. It gives special powers to the registrar under 
certain circumstances, provides for the amalgamation 
of juvenile and adult societies, for better arrangements 
of branches with the parent society, and the conversion 
of societies into branches, It amends the law slightly 
as regards collecting societies, provides that subscrip- 
tions shall not be recoverable by law, applies the Acts 
to the Channel Islands, and amends the schedule of the 
Act of 1875 as to provisions in the rules, The Bill 
further provides that the several amendments shall be 
printed in the principal Act, so that in any new 
issue of the Act of 1875 the amendments will be incor- 
porated. This will facilitate reference, and enable the 
working classes to have, in a compact form, the whole 
of the provisions governing such societies. 





The Factories Act is not quite in the same category. 
The Bill has been largely amended in the Grand Com- 
mittee. It has evoked a good deal of feeling in that 
Committee, as it did in the earlier stage of the second 
reading. The Bill has to be reported to the House of 
Commons and be read a third time before it can go to 
the House of Lords, so that there is some danger of 
an attempt to rush it through all the remaining 
stages, as any debate upon the measure would he 
almost fatal. The Bill, as originally drafted, went too 
far for some, and not far enough for others, hence 
there was a struggle on the one hand to extend its 
provisions, and on the other hand to limit them. 
These opposing forces well-nigh wrecked the Bill in 
the Grand Committee, but concession brought about a 
truce, if not actual peace. In no previous case was a 
Bill more stoutly fought in the Grand Committee on 
Trade by the opposing parties. There were three major 
points of attack in the Bill. The first was the raising 
of the age limit for night work from 12 to 16 years of 
age in certain industries; a compromise being agreed to 
at 14 years of age. Then there was the inclusion of 
laundries under the provisions of the Factory Acts, in 
which case the Irish members sought to exclude con- 
ventual institutions from the operation of its pro- 
visions. The fight over this part of the Bill was often 
very bitter, and it ended in large concessions. The 


third point of attack was the proposal to extend 
certain provisions of the Factory Acts to docks, 





wharves, and certain classes of vessels in port. The 
main object of the latter clauses was the safety of the 
workers, an object with which all will sympathise. 
But the fight was over the means and the methods for 
securing such safety; upon these points the ship- 
owners and wharfingers were opposed to the dockers, 
but the latter were in some degree victorious in the 
end. There was, indeed, another point of some interest, 
namely, the interference with women workers, as 
many alleged, to their disadvantage. Thus, a Bill to 
amend the provisions relating to workers in factories 
and workshops was acrimoniously fought in a Parlia- 
ment thought to represent the workers in a superla- 
tive degree, as compared with other Parliaments, a 
fact which conveys a lesson not unworthy of con- 
sideration during the ensuing electoral campaign. 


In view of the approaching general election, the Par- 
liamentary Committee of the Trades Union Congress 
have been called together to prepare a programme of 
social and industrial reform which shall have the 
support of the trade unions of the country, after the 
endorsement of such programme by a special con- 
ference to be held in Manchester. The labour pro- 
gramme, in so far as indicated by the preliminary 
circular, is so large and wide as to be practically 
useless by reason of the multiplicity of its objects. 
No fewer than 42 separate subjects are enumerated 
under the third head of the conference programme, 
many of which are purely political, and some of the 
most sweeping character. For example, there are the 
proposals for the nationalisation of land, minerals, 
and metals. Then there is the municipalisation of 
other things to follow. Reform of Parliamentary 
procedure and abolition of the House of Lords are two 
others, in addition to a general eight-hours law, These 
are but five out of the 42 subjects, all the other 37 
being exceedingly debatable. The old policy of the 
Trades Congress was to formulate a programme for the 
ensuing session, embracing such measures, few in 
number, but important, as might possibly be dealt 
with in one session. 





The condition of the engineering trades throughout 
Lancashire continues to improve, the improvement 
being in most instances substantial, and showing a 
movement, slow but sure, towards increasing activity. 
In the stationary engine building departments a con- 
siderable weight of new work has been given out 
during the last month or two, most of the establish- 
ments throughout Lancashire being fairly well engaged 
for some time to come. Machine tool makers are 
busier, and in some cases overtime is being worked. 
There has been a steady improvement in the boiler- 
making branches also, though makers generally are 
not so full of work as they might be. Machinists 
generally are fully engaged, but mostly upon foreign 
work at present. The locomotive building trades are 
not so full of work as they expected to be ; very little 
new work is coming in, either for locomotives or for 
railway carriage or wagon builders. The recent ex- 
pectations in those branches have not been fully 
realised up to the present time. The more general 
engineering branches have improved, and in some dis- 
tricts they are getting busy, but those engaged on 
specialities are the best off for work, asarule. There 
are no labour disputes of any serious character in any 
branch of the engineering trades or cognate industries, 
so that there are no apprehensions of trouble in this 
direction, so far as present appearances go. The iron 
trade generally maintains recent prices, which, if any- 
thing, are a trifle stronger in tone, although the busi- 
ness being done is but moderate. 





In the Wolverhampton district the demand for all 
classes of iron continues to be well sustained. The out- 
put was slackened somewhat by the very hot weather 
of last week for a few days, particularly in the puddling 
and forge work; this may have been due also to the 
fact of nearing the close of the quarter. But there has 
been no slackening off in the demand for common bars, 
sheets, hoops, strip and tube iron, except for forward 
delivery, some thinking that there may be easier terms 
after the quarterly meeting. In the finished iron 
branches there has been an improved demand for 
marked bars, for cable and chain making purposes, the 
standard quotations for which were well maintained, 
with extras for superior qualities. Unbranded iron has 
continued in active request, at the higher rates recently 
demanded. Common sheet makers are well supplied 
with orders, and more have been coming in for export 
purposes. Stamping and tinned sheets are also in fair de- 
mand. In thesteel branches there is increased activity 
in billets, sheets, and slabs. Best foundry cold-blast iron 
commands good prices, and best hot-blast qualities are 
firm at the best recent prices. 





In the Birmingham district the iron and steel in- 
dustries have been quick to feel the pulse of the ap- 
proaching general election, for the business transac- 
tions became quieter when the crisis was known. But 
manufacturers appear to be well supplied with 
material for a few weeks to come, and were not, there- 





fore, anxious to increase the supplies until they saw 
the turn which things would abe. Some qualities 
and kinds of material are firm at recent rates, and 
there is no apparent disposition on the part of makers 
to render things easier. The engineering and construc- 
tive branches generally have improved, and the im- 
provement is well maintained. Many of the local and 
staple trades connected with iron and steel are also 
fairly active. 





The Board of Arbitration and Conciliation in the 
North of England Iron and Steel Trades agreed at 
their last meeting to supply to the Labour Depart- 
ment of the Board of Trade some information, statis- 
tical and otherwise, as to the work of the board 
during the past year. The board was also officially 
represented at the recent conference in London, called 
together by the Industrial Union. They further 
agreed to co-operate with the British Iron Trade Asso- 
ciation to procure specific information as regards the 
iron and steel industries of the Continent, the labour 
conditions, cost of production, &c., in France, Bel- 
gium, and Germany more especially. The information 
so collected is to be published. The board dealt with 
some minor dispute cases. In one case the claim of 
the workmen was referred back, with an intimation 
that it should be withdrawn ; if not so withdrawn, the 
committee will deal with the matter at the next meet- 
ing. One large firm, which it was hoped would have 
joined the board, has refused to do so with any condi- 
tions whatever attached ; the board, therefore, agreed 
not to pursue the matter further at present. 





Apparently the rivet trade in East Worcestrshiree 
and South Staffordshire has improved, for the men put 
forward a claim for an advance of 124 per cent. in 
wages, and threatened to strike if the demand were 
refused, The employers thereupon met and consulted, 
with the result that the demands were conceded, so as 
to avert a strike. This trade, and some of the cognate 
industries in the same district, are so ill-paid gene- 
rally, that any concession to the workers is welcome. 


Mr. Sam Woods, M.P., Mr. Charles Fenwick, 
M.P.,and Mr. George Shipton, secretary of the London 
Trades Council, being the committee appointed to in- 
vestigate the charge of some of the Arsenal hands, who 
alleged that they were discharged for going on a depu- 
tation, went to Woolwich on Friday last to inquire 
into the matter. They completed their inquiry on that 
day, but the report is not yet officially published. So 
far as the facts are concerned, however, sufficient has 
leaked out to show that the complaints of the men are 
not well-founded. Indeed, they seem not to have given 
an accurate report to the local Labour League, or to the 
London Trades Council. The mere fact than an inquiry 
was invited indicated confidence on the part of the 
officials as to their share in the discharges. But the 
one fact that will cause some anxiety is that further 
discharges are contemplated, or were contemplated, by 
the Government. 





The inquiry by the Departmental Committee into 
the allegations of the postal employés will proceed as 
usual, notwithstanding the change of Government. 
It is expected that the inquiry will be as thorough as 
possible, and the whole of the evidence will be printed. 
The Committee will make a report, which can be com- 
pared with the evidence. There was, and still is, some 
soreness because the inquiry is not a Parliamentary 
one, but the permanent officials strongly opposed it. 





The promised concessions to the engine -room 
artificers in the Royal Navy will, it is feared, fall 
through, or rather, be relegated to the new Govern- 
ment. After two prolonged interviews, it was hoped 
some real concession would be made to a class of men 
who are above all others essential to the strength and 
efficiency of the Navy, but the “Sea Lords” have 
been, as a rule, opposed to the concessions asked for. 
We shall never get our Navy efficiently manned until 
the engineering branches are under engineers, not 
merely at the dockyards and on board the ships, but 
at the Board of Admiralty. 





The report of the Parliamentary Committee on the 
employment of retired soldiers and sailors states that 
from 10,000 to 17,000 of these men pass into civil life 
every year, and it is proposed to prepare them for 
active pursuits when their term has expired. This 
will largely interfere with admissions into the Civil 
Service, as the proposal is to draft them into such 
branches as may be suitable. In fact, the evident 
object of the report is to render the Civil Service more 
and more a kind of supernumerary service to the Army 
and Navy, and fill all available posts with men from 
the —_—_s services, Perhaps civil servants are them- 
selves to blame for this, as the discipline of the Army 
and the Navy makes the men more pliable and, in the 
opinion of some, more reliable in civil life. 





Some recent statistics as to the status of labour, and 
the earnings of workmen, show that England stands in 
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the first place as the best market for labour.. Scotland 
and France are just a little behind her. Then there is 
a heavy drop to the wages rates in Austria, the 
Netherlands, and Belgium. Germany is still lower, 
about on a level with Ireland. Spain, Sweden, Rus- 
sia, and Italy follow in the order given. Italy is the 
lowest, glassblowers being the best and papermakers 
the worst paid in that country. The increase in wages 
in England during the last 25 years exceeds that in 
all other countries, but in France the increase has 
been fairly good in some trades. On the whole, English 
labour is the best, and is the best paid of all. 








ROLLING STOCK FOR EXPRESS TRAINS.* 


By Mr. C. A. Park, Carriage Superintendent, London 
and North-Western Railway, Wolverton. 


THE varied conditions under which the express and long 
journey trains in different countries are run, the varia- 
tions of climate, local requirements, and the habits and 
customs of the inhabitants, render it impossible that any 
one style of carriage should be suitable for the purpose. 
Thus it is, that so many types exist, differing very much 
in detail, but all no doubt pozsessing advantages for the 
special purpose for which they were intended. The 
general tendency at the present time, in the construction 
of railway carriages, is to give the greatest possible amount 
of space, comfort, and convenience to the passengers, 
and while on most railways, British lines especially, 
lateral and vertical extension is rendered almost impos- 
sible owing to the necessity of keeping within the esta- 
blished gauges, the length of the carriages is still on the 
increase. 

Although the carriage stock in the various countries 
differs so widely in many particulars, modern railway car- 
riages may be roughly divided into three distinct types, 
so far as general plan is concerned : 

1, Carriages open throughout, with entrance at the 
ends and passage through the centre, with or without 
gangway or vestibule connections, generally known as the 
** American ” type. 

2. Carriages with separate compartments, each with 
door on either side of the vehicle. This is the typical 
English pattern, which has been in use ever since the in- 
troduction of railways, and is, in fact, merely a survival 
of the old stage coach ; the first covered railway carriage 
bodies being constructed as nearly as possible on the stage 
coach lines. 

3. Carriages with separate compartments, but with a 
corridor along one side, affording means of access from 
one compartment to another, or throughout the train, 
= the vehicles are connected by gangways or ves- 
tibles. 

It will perhaps be interesting to briefly summarise the 
distinctive features of the railway carriage stock in the 
various countries. 

British Isles.—For a very long time the British railways 
adhered strictly to the original type of covered carriages 
with separate compartments, increasing, as time went on, 
the size of the vehicles and improving the internal fittings. 
Daring the past 15 or 20 years a great development has 
taken place in the style of carriages used—first by the 
introduction of sleeping saloons and Pullman cars; the 
introduction of lavatories for first-class passengers, now 
extended to all classes; drawing-room trains for day 
journeys ; dining and luncheon cars, and, finally, the 
construction by the great trunk lines, London and North- 
Western and Caledonian, Midland, North-Eastern, 
Great Northern, and North British, of corridor, luncheon, 
and dining trains, for their long-distance journeys. These 
trains, the latest developments of British railway car- 
riage construction, were put on the road in July, 1893, 
by all the companies, the London and North-Western, 
in conjunction with the Caledonian, having the honour 
of running the first train of the kind, and the only one 
connected throughout by corridors. 

The most notable feature is the provision of a dining 
saloon for third-class passengers, a convenience that has 
long been needed, and which is greatly appreciated by 
travellers. 

The dining accommodation consists of two cars mar- 
shalled together. The rear car contains the kitchen, 
fitted with a range, on which the cooking is done by 
means of compressed oil gas, and the remainder of the 
car affords seats for 18 third-class passengers for dining, 
whilst the front car gives dining room for 16 first-class 
——_ with butler’s pantry and store-room at one 
end. For the Edinburgh service a composite dining car, 
accommodating nine first and 12 third-class passengers, 
with kitchen, &c., complete, is run on the train ; second- 
class passengers are not carried. 

There are also third-class dining cars, which are fine 
spacious vehicles, equally convenient, though less expen- 
sively fitted up, than the first-class cars. The chairs and 
tables are polished teak, and the saloon itself is fitted up 
in teak and walnut, with birch panels. The chairs are 
upholstered in brown-and-gold rep, and the effect is 
exceedingly good. All the dining cars are warmed on a 
novel system of gas heating, which was first adopted in 
this country by the London and North-Western Railway, 
about three years ago. Each carriage has a corridor 
down one side, into which the compartments open. These 
corridors are connected by flexible gangways between the 
carriages, giving a complete thoroughfare from one end 
of the train to the other, The compartments in the ordi- 
nary first-class carriages are constructed to carry four 
passengers. They are upholstered in an artistic moquette 
* Abstract of report on the question of rolling stock 
for express trains (Subject VII. for discussion at the fifth 
meeting of the International Railway Congress). 








cloth, and panelled in carefully selested woods. The third- 
class compartments are fitted up with teak and sycamore, 
and upholstered inrep. They seat six passengers, and are 
very comfortable. Lavatories for ladies and gentlemen re- 
spectively are ateither end of the carriages, access being ob- 
tained by the corridors. The lighting is by means of com- 
pressed oilgas. 'The compartments are well ventilated, and 
thetrainis fitted throughout withelectrical communication 
to the guards and saloon attendants. The corridor side 
of the carriages is provided with large windows, so that 
the view from the compartments through the inner 
quarter lights is nob in any way obstructed. Convenient 
fold-up cane seats are also provided here and in the cor- 
ridor, so that passengers may relieve the monotony of a 
long journey by a change of seats to view the scenery as 
the train passes. Luncheon, dinner, and other refresh- 
ments are served en route, and facilities are provided for 
passengers writing and posting their letters, For the 
night long journey express trains sleeping saloons, or, on 
the Midland line, Pullman cars are run, and are largely 
used by the travellers. The most recent type of dining 
car in use on the London and North-Western Railway is 
designed for working between London, Liverpool, and 
Manchester ; it is carried on bogies, each with six wheels, 
and contains kitchen, butler’s pantry, two saloon dining 
compartments, seating eight passengers each, and a small 
compartment seating four passengers only, which is in- 
tended to be reserved for ladies. There are three lava- 
tory compartments, and the vehicle is provided with 
vestibules for connecting one or more cars together, and 
electrical communication from the compartments to the 
attendant. The length over end platforms is 65 ft. 6 in. 
(19.94 metres), over body 60 ft. (18.29 metres); height 
from rail level to centre of elevated roof, 12 ft. 74 in. 
(3.849 metres). The cooking is done by means of com- 
pressed oil gas stoves, and the car is warmed by a 
gas-heated hot-water apparatus, as in the dining cars 
previously described. 

Lighting.—Although a number of companies still light 
their trains with oil roof lamps, illumination by means of 
compressed oil gas is very largely used, and its use is 
rapidly extending. Some few companies use the electric 
light, but this means of illumination has not been adopted 
to any great extent. No doubt, when some simple, 
economical, and convenient system has been introduced, 
its use will increase; but at present the system of gas 
lighting answers all requirements admirably. 

Heating.—The climate of the British Isles renders it 
necessary that provision be made for warming the 
carriages during four or five months in the year, and the 
subject has of late been receiving considerable attention. 
Until recently, the universal means of warming the 
carriages in winter was the “foot-warmer,” a metal 
vessel about 2 ft. long, of a flat oval section, charged with 
hot water or acetate of soda. Various systems of heating 
by the slow combustion of prepared charcoal blocks have 
been tried, but were not received with much favour by 
British railways. Numerous saloons and special vehicles 
are also heated by means of small-bore hot water pipes, 
circulating from a stove to the attendant’s compartment, 
These answer exceedingly well where an attendant travels 
with the train to attend to the stove; but the system has 
not been adopted for ordinary trains. Whilst a well- 
heated foot-warmer charged with acetate of soda, which 
will retain its heat for about six hours, is not to be 
despised on a cold journey, many railway companies are 
at the present time experimenting, some with considerable 
success, with various systems of heating trains with live 
or exhaust steam from the locomotives. No doubt the 
final solution of the heating question is to be looked for in 
this direction. 

Communication.—The question of means of communica- 
tion between the passengers and guards, or with the 
engine, on trains without means of access from one 
vehicle to another, is also engaging the attention of rail- 
way engineers. The old outside cord communication, 
though simple and effective, if kept in good working 
order, is felt to be not quite equal to modern require- 
ments. Various substitutes have been tried and adopted, 
with greater or less success. An electrical arrangement, 
actuated from each compartment in case of necessity, is 
used by some companies. A pneumatic communication 
in connection with the vacuum brake arrangement has 
also been introduced, and has been used with considerable 
success. This, besides making communication, applies 
the brake gradually at the same time. There is also a 
— appliance in connection with the Westinghouse 

rake, 

Brakes.—Although on British lines that great desi- 
deratum, a universal system of brakes, has not been 
attained, there are not more than two systems in use, 
viz., the automatic vacuum and Westinghouse automatic 
air pressure brake. Both systems are well known, and 
each has its strong partisans. To express an opinion as 
to their respective merits would be altogether outside the 
scope of this paper. 

Wheels.—The wheel used by the majority of British 
railways is that known as “‘ Mansell’s wood centre.” The 
details differ somewhat on different lines, but the general 
features of the wheel are a cast-iron boss, through which 
the axle passes, and which receives the smaller ends of 
the teak wood segments, which form the body of the 
wheel. The tyre is forced or shrunk on to this, and the 
retaining rings, the distinctive feature of the wheel, are 
placed in position, and held there by bolts through the 
wood centre. Before being put under the vehicles, the 
wheels are balanced on a specially designed machine, to 
insure them running true. 

Axles.—The majority of the railways use steel axles 
(Bessemer or Siemens-Martin), though wrought-iron axles 
are used by a few companies. 

Axle Bearings.—A considerable diversity exists in the 
material used for the axle bearings, many companies using 





a bronzs or gun-metal of their own mixture, or other 
special metals of various kinds. The size of the journals 
on the English and Scotch railways is fairly uniform, as 
will be seen, the smallest being 74 in. by 34 in., and the 
largest 9 in. by 4 in. In Ireland, the sizes vary from 
6 in. by 34 in. to 8 in. by 3hin. The weight per square 
inch on the axle bearings varies from 140 lb. to 430 Ib. 

Lubrication.—Although lubrication by ase from a 
chamber in the he of the axle-box is still in use, oil 
lubrication, generally from the bottom of the box, is now 
almost universally adopted for heavy express trains, and 
the results are very successful, though that plague of 
railway men—the hot axle-box—has not yet quite ceased 
to be with us. 

Construction.—It may be justly claimed that for excel- 
lence of workmanship and general finish the carriage 
stock of this country stands very high. The body fram- 
ing is oak, teak, and ash; the door pillars and standing 
pillars being generally teak ; the arched hoop sticks, ash 
or channel iron. The floors are double, the space between 
them being filled with thick felt or sawdust, to deaden 
the sound when running. The roofs are covered with 
prepared roofing material to keep out the wet. The 
underframes of modern stock are usually constructed of 
channel steel, with india-rubber draw and buffer springs, 
though wooden underframes are still largely used. The 
drawbars are fitted with a screw coupling at each end of 
the vehicle, which is passed over the hook of the next 
vehicle, and screwed up tightly to prevent oscillation. 
Side chains are also used, coupled together slack. The 
yan are baywood or teak, the latter varnished, and the 

ormer painted the distinguishing colours of the company 
to which the stock belongs. Generally s ing, great 
attention is paid tothe painting and varnishing. 

France.—By some of the French railways, special stock 
has been provided for their express trains ; other com- 
panies, without having any special stock for the purpose, 
reserve their best and most modern carriages for the 
service. On several lines the luncheon, dining, restaurant, 
and sleeping cars of the International Sleeping Car Com- 
pany are in regular use. First and second and composite 
carriages of various types are used, the length varying 
from 23 ft. to 63 ft. 7 in., and the width from 8 ft. to 
10 ft. 24 in., the number of compartments ranging from 
three to eight. 

A number of the shorter carriages have four wheels, 
others six, and the — are on bogies (four wheels). The 
weight is from 9 tons 6 cwt. to 33 tons 6 cwt. ; corridors, 
generally at the side, are largely used. In some cases 
these do nob run the whole length of the carriage, but are 
so arranged as to give access from all compartments to 
the lavatories. 

Lavatory accommodation is provided, but not univer- 
sally. Sometimes this is common to all classes in the 
respective carriages, separate lavatories being provided 
for ladies and gentlemen, and in one instance, a lavatory 
compartment in the van, used by all classes of passengers, 
is provided on all trains which run for more than two 
hours without a stoppage of ten minutes. As a rule, 
there is much more upholstering work in the French car- 
riages than on English lines. The first-class compart- 
ments have well-springed seats and cushions, and are 
upholstered with cloth. The second-class compartments 
have cloth cushions, and the other plain wood seats. Oil 
lamps and gas are used for the illumination of the trains. 

The carriages are heated by means of foot-warmers 
charged with hot water or acetate of soda, the latter a 
French invention, which is also used by British rail- 
ways; by the combustion of coal-dust briquettes, and by 
‘*thermo-syphons,” which is a system of heating by hob 
water and steam, without pressure. The brakes in use 
are the Wenger, Westinghouse, Westinghouse-Henry, 
and Smith-Hardy. 

Pneumatic communication in connection with the brake 
apparatus is used to a considerable extent; several com- 
panies have their express trains provided with an electric 
communication arrangement. 

The majority of the companies use steel axles, though 
wrought iron is used by some. The bearings are bronze, 
brass of various mixtures, with or without a lining of white 
metal. The sizes of the journals vary from 3}§ in. by 7% in. 
to 48in. by 9}$in. The weight per square inch on the 
journals varies from 142 1b. to 3551b. Oil is the usual 
lubricant, though mineral oil and grease is also used. 

Austro-Hungary.—In the Austro-Hungarian Empire 
first, second, and third class and composite carriages are 
used for express trains, 30 ft. 34 in. to 46 fb. 81% in, long, 
width 10 ft. 0, in. to 10 ft. 2 in. The carriages have 
from three to five compartments, and are on four or six 
wheels, with radial axle-boxes; bogie trucks are not used; 
they weigh from about 12 tons to 16 tons6 cwt. Thecar- 
riages have side or centre corridors, and are connected by 
a covered gangway, or open gapgway platforms, There 
are lavatory compartments in each carriage; in some 
cases separate for each class, in others common to first and 
second class passengers. Both oil roof lamps and gas are 
used for lighting. The electric light, with accumulators, 
giving light for 32 hours, is also used. The carria 
generally are heated by steam on Haag’s system, with a 
regulating arrangement. Hardy’s simple vacuum brake 
is used, and also Carpenter’s compressed air brake, on 
trains working into other countries. An electric signal 
apparatus is in general use, and the cord communication 
is used; dining and restaurant cars are run on some 
lines. The axles are steel ; bearings, brass or bronze, 
lired with white metal. The size of journal varies from 
3%, in. by 6}, in. to 3ifin. by 7Zin. The weight per 
square inch on journals is 338 lb. to 625lb. Oil axle-boxes 
are used, 

Italy.—First, second, and in some cases third class 
carriages are run on the Italian trains, as well as com- 
posites of firat and second class. The length runs from 
30 ft. 84 in. to 59 ft. 64in., 8 ft. 74 in. to 9 ft, 8/, in, 
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wide. The carriage contains three to five compartments 
on four and six wheels, or four-wheeled bogie trucks ; the 
six-wheeled stock being carried on Bergh’s system. The 
weight is from 12 tons to nearly 174 tons. Side or centre 
corridors are provided in some cases, with or without 
through communication, by platforms between the car- 
riages. There is also lavatory accommodation for first 
and second class passengers in each carriage. The light- 
ing is by oil gas, and experiments are being made 
with the electric light. Haag’s steam heating is in 
use, a8 well as foot-warmers. The Westinghouse brake 
and alarm signal arrangement is used. There are no 
dining or restaurant cars. Steel axles are used, with 
white-metal bearings. Journals are 3}$ in. by 7{ in., 
giving 242 lb. to the square inch. Both oil and grease 
axle-boxes are used, 

Germany.—On the Prussian State Railways, first, 
second, and third class and composite carriages are used 
for the express trains, varying in length from 52 ft. 7{ in. 
to 55 ft. 9,°, in., and about 9 ft. 10,', in. wide. They have 
six and seven compartments on four-wheeled bogie trucks, 
and weigh about 28 tons 11 cwt. to 30 tons. There isa 
passage through the centre, or acorridor at the side, and 
the cars are connected with each other by vestibules, 
which gives them the name of ‘‘ concertina” trains. 
Lavatory accommodation for first and second class pas- 
sengers is provided in each carriage. The bthird-class 
carriages have w.c.’s, but no wash-basins. 

The first and second class compartments are well up- 
holstered, and the backs are arranged to pull down so as 
to form beds, as used to be done on some of the English 
lines. The first-class seats are more roomy and uphol- 
stered in more costly material than the second, but other- 
wise there is nob much difference between them. Third- 
class compartments have plain wooden seats. In some 
cases two or three second-class compartments are made 
into a kind of saloon compartment, by the removal of the 
partitions above the seats, though the seats themselves 
remain as usual. In the ‘‘concertina” trains an extra 
charge per seat is made over and above the ordinary fare. 
These excess fares are collected in the train by the guard, 
a receipt for the payment being given to the passenger, 
and a locked index at the back of his seat being arranged 
to show the word ‘‘ Engaged.” Compressed oil gas is used 
for lighting, and the carriages are warmed by low-pressure 
steam from the engine. The trains are fitted with West- 
inghouse brake, which, in cases of emergency, can be 
applied by means of a handle inside each carriage. As 
the guard has access to all the compartments, no special 
mechanical means of communication are used. In each 
train there is a carriage containing a ‘serving room,” 
from which food is served to the passengers in their own 
compartments, where tables are provided for the purpose, 
and electric bells to call the waiter. The carriages are 
well constructed ; the re of the body is of wood, the 
underframe iron or steel. Continuous drawbars, with 
screw couplings, are used. The axles are steel, and the 
bearings brass or bronze, lined with white metal; the 
lubricant is oil, fed from the bottom of the box. The 
journals are 4, in. by 7{ in., and carry 260 lb. per 
square inch. It may be noted that fourth-class car- 
riages are run on the Prussian State Railways. These 
have merely a plain board seat round the side of the car, 
accommodating a portion of the passengers. The others 
sit on their luggage, of which they frequently have a 
good deal. 

Russia.—The Russian express trains are composed of 
first, second, and third, and composite carriages, varying 
in length from 30 ft. 0? in. to 60 ft, O2 in., width 9 ft. Yin. 
to 10 ft. 6 in. The cars have from four to seven compart- 
ments, with six-wheeled or four-wheeled bogies ; and weigh 
about 14 tons 13 cwt. to about 34 tons. The first, second, 
and composite carriages usually have side corridors, and 
the third-class a centre passage. The carriages are con- 
nected by gangways, and lavatory accommodation in 
each carriage is provided for each class separately. The 
first-class compartments are upholstered with velvet; the 
second-class with cloth. The seats of both classes are 
convertible into beds for night travelling. The third- 
class compartments have plain wood seats. In Russia, 
the carriages are usually lighted by candles, though other 
systems, including electric lighting, are being experi- 
mented with. The heating is by steam and hot water, 
and the trains are fitted with Westinghouse brake, with 
handle inside the carriages for use in cases of emergency. 
Cord communication is also used. Luncheon and dining 
cars are not run. 

The axles are steel, and the bearings bronze. The 
journals vary from 32 in. by 6}4 in. to 4,5, in. by 72 in., 
giving from 263 lb. to 483 lb. to the squareinch. Both oil 
and grease are used for lubricating the axles, 

Belgium.—The Belgian State Railway express trains 
consist of first, second, and composite carriages 40 ft. 8;;in. 
to 41 ft. 5} in. long, 8 ft. 71% in. to 9 ft. 81 in. wide, with 
five or eight compartments, on six wheels with radial axles 
or four-wheeled bogies ; weight 17 tois 14 cwt. to 23 tons 
12 cwt. The carriages have side corridors, but are not con- 
nected by gangways. Lavatory accommodation for each 
class separately is provided. The first-class compart- 
ments have spring seats upholstered in cloth, the second- 
class seats are also in cloth. The third-class compart- 
ments have wood seats. Gas is used for lighting and steam 
for heating the carriages. The brake is the Westinghouse 
automatic; the Westinghouse communication signal is 
also used. Restaurant cars are run; luncheon baskets 
and other refreshments are supplied at the stations. The 
axles are steel and the bearings bronze, lined with white 
metal. Size of journals 3}? by 7; in. and 4; by 87; in., 


giving respectively 331 lb. and 336 lb. to the square inch 
when loaded. The lubricant used is oil. 

Holland.—The Dutch railways have their express trains 
of first and second class carriages, about 41 ft, 9;°: in. to 
42 ft. 6y: in. long, 8 ft. 63 in. to 10 ft, 217 in, wide, with five 





or six compartments, on six wheels, with radial axles or 
four-wheeled bogies ; weight of vehicle 19 tons 18 cwt. to 
27 tons. The carriages have side corridors, on some lines 
with and others without an open platform connection be- 
tween the carriages. Lavatory accommodation connected 
to all the compartments (first and second) is — in 
each carriage. Compressed oil gas is used for lighting and 
steam forheating. The Westinghouse brake, with handle 
for application from the inside of the carriages, is used. 
Dining and luncheon cars are not used. Steel axles are 
used, with brass and white metal bearings. Size of 
journals 3}§ in. by 51% in. to4° by 7Zin., giving 313 ib. to 
334 lb. per square inch on journals, Lubrication is by 
mineral oil. 

Switzerland.—The Swiss express trains are made up of 
first, second, third, and composite carriages 35 ft. 6 in. to 
44 ft. 93 in. long, 10 ft. to 10 ft. 4 in. wide, with from two 
to five compartments, on four and six wheels with radial 
axles; weight of vehicles 13 tons 2 cwt. to 16 tons 17 cwt. 
The first class have side corridors, and the composites 
and second-class have central passages. The carriages 
are connected with gangways, and —— with a lava- 
tory common to all classes. The lighting is by gas and 
by electricity, with batteries in each vehicle. Steel axles 
are used, with phosphor-bronze or bronze lined with white 
metal. The journals are 3? in. by 6}} in. to 444 in. by 
88 in., giving 151 lb. to 327 lb. per square inch, 

Spain.—The express trains of the Madrid, Saragossa, 
and Alicante Railway are made up of sleeping saloons 
(International Sleeping Car Company’s), lavatory, coupé 
lit and fauteuil lit, first-class carriages, first-class with 
ordinary compartments, and second-class carriages. They 
are not provided with corridors or gangway connections, 
but in some of the fauteuil lit carriages two of the com- 
partments communicate by a doorway. The vehicles are 
on four wheels, and weigh about 9 tons 5 cwt. ; length, 
22 ft. 314 in., 9 ft. 2 in. wide, and three or four compart- 
ments, Lavatory compartments are provided for both 
classes. The lighting is by oil lamps, and foot-warmers 
filled with hot water are used. The brake is the Smith- 
Hardy automatic. The axles are steel, with phosphor- 
bronze bearings. The journals are 3, in. by 7% in., giving 
242 lb. to the square inch. Oil axle-boxes are used. 
The International Sleeping Car Company’s dining cars 
work over the system. 

India.—In India carriages from 24 ft. to 58 fb. 9 in. 
long are used, divided into from 2 to 12 (ordinary) 
compartments, 9 ft. wide. Third-class carriages, open 
throughout, are also used. The shorter vehicles are 
on four wheels, with wheel base of 15 ft. and 16 fb.; 
the larger stock are on four-wheeled bogies. The weight 


ranges from 10 tons to 32 tons 10 cwt. Lavatories are pro- re 


vided generally for first and second class passengers, 
intermediate, and in some cases third class also. In some 
cases, also, the carriages are provided with gangways and 
gangway connections; but this arrangement is not 
general. Steel axles are used by all the principal railways, 
one company using also Yorkshire iron. ‘The journal 
adopted is 9in. long, diameter varying from 3} in, to 
44 in. Weight per square inch on journal, 256 lb. to 
500 lb. The lubrication is in all cases by oil, and the 
bearings consist of gun-metal, or brass of different mix- 
tures. The first-class compartments have spring seats, 
and are usually upholstered in leather, though cloth is 
also used. In some cases the second-class seats are 
trimmed with leather, and in others cane seats are used, 
with or without canvas cushions, The third-class seats 
are usually wood. In India there is also an intermediate 
class between second and third. 

A peculiarity of Indian stock is the two-decked third- 
class carriage. This vehicle, no doubt intended for use 
of natives, is 58 ft. 9 in, over body, and will accommodate 
180 passengers. The carriages are lighted by oil roof 
lamps, or compressed oil gas. As the difficulty in India 
is in keeping the carriages cool, no warming apparatus is 
in use; but on some lines the carriages are provided with 
cooling apparatus, which, on a long journey during the 
hot season, is a very valuable addition. Sunshades, 
Venetian blinds, &c., are also used. The automatic 
vacuum brake and the cord communication are general] 
adopted. Luncheon and dining cars are not used, thoug 
carriages for private parties can be hired, with cooking 
compartment, bath-room, &c. Ice and aera waters 
are in some cases carried in the trains, and other refresh- 
ments are obtained at the stations. The carriage under- 
frames are built of steel ; steel panels are also used. 

Australia.—The stock used on the Australian railways 
for express trains varies from 45 ft. to 67 ft.8 in. long, 
8 ft. Gin. to 9 ft. 4 in. wide, with from six to nine com- 
partments. Weight from 13 tons 6 cwt, to 35 tons 
10cwt. Bogies, four and six wheels, are in general use, 
Pullman cars, with through passage, gangway com- 
munication, and lavatory &commodation, are run ; first 
and second class vehicles, with side corridors; and both 
the American and English type of ordinary stock, is in 
use. On one railway in Queensland a second-class sleep- 
ing car is being run experimentally. Steel axles are in 
universal use, Iron spoke and alsosolid wheels are used ; 
the bearings are gun-metal, or brass lined with white 
metal. The'sizes of journals are 7 in. by 3 in. and 8 in. by 
3? in. ; weight per square inch on journals, 179 to 232 lb. ; 
lubrication is by oil. Third-class carriages are not used. 
The lighting is by oil lamps or gas, and the climate 
renders the provision of heating appliances unnecessary. 
The Westinghouse brake is in general use. An electric 
communication is in use in New South Wales, butas many 
trains are built on the American plan, with passage 
throughout, no other special means of communication is 
provided. Dining cars are not used, refreshments being 
obtained at stations. Various modes of construction are 
adopted, some of the vehicles, body and underframe, 
being constructed of timber, various native woods being 
largely used. In others the body framing is of timber, 





—_ papier-maché panels on a channel-iron under- 
rame. 

New Zealand.—The carriages used on the New Zealand 
Government Railway express are 41 ft. long, 8 ft. wide, on 


four-wheeled bogies, and weigh 12tons 10cwt. Corridor 
and lavatory accommodation is provided, and although 
no special gangway connection is provided between the 
carriages, the platforms are so close that one can readily 
step from one to the other. Wrought-iron axles are used 
with 7 in. by 34 in. journals; the bearings are Stone’s 
bronze, and the weight thereon 225 lb. to the square inch ; 
lubrication by oil. Oil lamps are used, and the vehicles 
are fitted with a hand-screw brake. Nosystem of heating 
is used, nor is there any special means of communication, 
as the guard can traverse the whole length of the train. 
Dining cars are not used. 

Africa.—On the Government Railways of the Cape and 
Natal the express stock is 34 ft. to 49 ft. long by 7 ft. to 
8 ft. 3 in. wide, on four-wheeled bogies ; weight 12 to 20 
tons. Lavatory accommodation for first and second class 
passengers is generally provided ; corridor vehicles, with 
gangway connections, are used on the Cape railways. The 
axles are of steel. Stone’s bronze bearings are used at the 
Cape, and brass bearings in Natal; journals are 8 in. by 
38 in. or 8 in. by 3} in. ; weight on bearings, 140 lb. to 
3114 lb. per square inch; oil is the lubricant. No third- 
class passengers are conveyed by the express trains on the 
Cape railways, and in Natal a plain wooden seat is in use 
in third-class compartments. The trains of the Cape 
railways are fitted with the electric light, and an electric 
communication. The accumulators for the electric light 
are carried in the van ; foot-warmers are also provided 
when necessary. There is also a kitchen on the train for 
preparing meals. The brakes in use are the automatic 
and simple vacuum and chain brake. In Natal the trains 
are lighted by paraffin oil lamps, and fitted with auto- 
matic vacuum brakes ; no heating apparatus is used. 

Canada.—In Canada, where the conditions of railway 
travelling are very unusual—the same as in the United 
States—the carriage stock used for the express trains is, 
as might be expected, of exactly the same type as those 
used in the States, and which are described in due order. 
The Canadian Pacific porn gad include second-class car- 
riages in their trains, which isa very unusual feature on 
the American continent. This company exhibited a very 
fine train at the recent Chicago Exhibition. 

United States of America.—On the American railways 
the general absence of sharp curves, small over-bridges, 
and tunnels, has allowed the designers of the carriage 
stock a much freer hand in laying down the dimensions 
as compared with British and most European railways. 
Consequently we find that long, wide, and lofty carriages 
ve generally been adopted. The long distances to be 
covered, and the fact that passengers have frequently to 
spend several days and nights in the train, has rendered 
the provision of dining, buffet, sleeping, and parlour cars 
an absolute necessity, instead of, as on many European 
lines, merely a luxury. These special cars usually 
belong to one of the great car-owning companies, such 
as the Pullman and Wagner Companies, whose cars, 
respectively, are generally used by the various railways, 
in the same way as the vehicles of the International 
Sleeping Car Company are used in Europe for the trans- 
continental expresses. The cars are very elaborately 
equipped and furnished with all convenience for long 
journeys. In fact, a long-journey American express is 
nearly as complete and self-contained as an ocean steam- 
ship or an hotel. The ordinary American car is provided 
with seats of various patterns, adjustable and reversible, 
and usually upholstered in plush; and there is an aisle 
down the centre of the car, connected by gangways or 
vestibules, making a thoroughfare from one end of the 
train to the other. America is the home of the bogie 
truck, and its use is universal, Trucks have four or six 
wheels, either chilled iron with steel tyres, or with papier- 
mache centres and steel tyres. Wrought-iron axles are 
generally used, with journals 8 in. by 4 in. or 84 in. by 
4} in., with a brass bearing, with Babbit or other lining. 
The lubricant is oil. Some of the special expresses are 
fitted with the electric light, but gasis very largely used, 
and is rapidly replacing oil lamps. The Westinghouse 
brake is universally adopted, and the communication 
with the driver is by a bell cord, or the Westinghouse 
pneumatic arrangement, 

In passing, it may be noted that the sleeping saloons 
and composite carriage, exhibited by the London and 
North- Western Railway at the Chicago Exhibition, 
illustrated in a very interesting manner the Old and New 
World type of carriage, each adapted to the requirements 
of the country to which they belong, and more or less un- 
suited to the other. From the two types has been evolved 
a third, which combines the separate compartments with 
a side corridor, connected by vestibules, as described in 
treating of the British and European railways. This 
happy compromise of styles seem to find much favour 
with the travelling public of all nations, 








Buitpine 1n New York.—Plans and _ specifications 
lodged in connection with the erection of buildings in New 
York since the beginning of the year indicate a marked re- 
vival of activity in the building industry, The number 
of plans and specifications filed in the building depart- 
ment in the first quarter of 1893 was 655, and in the first 
quarter of 1894 it was 538, while in the first quarter of 
1895 the number rose to 1107. The cost of the buildings 
proposed to be erected in the first quarter of 1893 was 
14,897,638 dols., and in the first quarter of 1894, 
9,418,930 dols., making a total for the two quarters of 
24,298,568 dols. The cost of the buildings proposed to be 
erected in the first quarter of 1895 was 27,462,514 dols., 
or over 3,000,000 dols. more than the aggregate of the first 
quarters of 1893 and 1894. 
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ELECTRICAL APPARATUS. 


13,550. C. Anderson, Leeds. Apparatus for Work- 
ing Electric Tramways. [4 Fiys.] July 13, 1894.—This 
invention relates to means for enabling an electric car to sur- 
mount steep portions of the road whilst only providing a motor 
which is sufficient for the greater part of the journey. This is 
effected according to the present invention by supplementing the 
motors carried by the cars by the use of underground travelling 
cables placed under the roadway in those places where additional 
power is required. These haulage cables are laid and connections 
between them and the cars made in such manner as is common to 
underground haulage cables, but they are worked by electricity 
by means of motors driven by the same current as that by which 
the car is propelled. Each haulage cable is set in motion by the 
car as it comes to the place where the additional power is 
required, and the motion ceases when the additional power is no 
longer required. For this purpose there is mounted upon the car 
a switch, to be operated by the driver, by means whereof a part 
of the electric current from the cable driving the car may be 
diverted so as to into a separate cable below used solely for 
the purpose of driving the motors by which the haulage cable is 
set in motion. A', A! are the driver’s platforms at the ends of the 
car A. 1, 1 are the tramcar wheels. 2 is the car motor. 3, 3 are 
ramps, one for each way the car runs. 4 is a contact brush 
attached to the car. 5 isa ‘‘ mechanical peg” whose upper end 
slides through a box cover and its lower end in the socket 17. 
The ‘‘ mechanical peg” is mounted on an arm 6, on the other end 
of which the contact peg 7 is ted. 8 is the roadway, 9, 9 the 
tramrails, and 10 the box containing the pegs and operating 
mechanism. 12 is the haulage cable. The contact peg 7 is pro- 
vided with a rod 5! for the purpose of forming contact with the 

















supply cable 14 by means of the C-spring 52 sliding in the 
socket 13 connected with the supply cable. The contact peg 
shown in Fig. 2 is so constructed that its sides on the parts which 
pass through, and in contact, with the box cover are insulated 
from the top which comes into contact with the contact brush 
and from the rod 51. When the peg is down it is out of connec- 
tion with the supply cable. The ‘‘ mechanical” peg 5 is made 
hollow, but with a central rod 18 for the purpose of forming con- 
tact when required with the electric haulage motor cable 20 by 
means of the spring 19 projecting through a slot formed on the 
side of the mechanical peg. The sides of the ‘‘ mechanical peg ” 
are also insulated from the central rod. 21 is the haulage motor, 
and 22 is the gripper, preferably one at each end of the car, for 
gripping the haulage cable, 23 are switchboards, one at each end 
of the car, connected by a wire 24 to the contact brush 4 and 
through it and the contact peg 7 to the electric supply eable. 
A wire 25 conveys electricity from the switchboard to the car 
motor 2, and a third wire 26 is provided capable of being 
switched into contact with the ramps 3 (one at a time only accord- 
ing to the direction the car is to run), and thereby supply electri- 
city to the haulage motor cable through the central rod of the 
mechanical peg. Where a car comes to a part of the road where 
a haulage cable is laid and it is desired to use it, the driver of the 
car will drop the gripper 22 so as to engage with the haulage 
cable 12 and at the same time switch on the electric current to 
the haulage motor cable 20. The electric current then passes 
from the electric supply cable 14, up through the contact peg 7, 
through the contact brush 4 to the switchboard 23, through the 
wire 26 to the mechanical peg 5, and down the central rod 18 and 
the spring 19 to the haulage motor cable 20, and thence to the 
1805), 21, and so set the haulage in motion. (Acepted May 22, 


HYDRAULIC APPARATUS. 


13,400. Sir William Arrol and W. Foulis, 
Glasgow. Hydraulic Motor, [7 Figs.) July 11, 1894.— 
The action of this new or improved hydraulic motor is as follows : 


direction of the arrows, the operator moves the slide block R in the 
direction of the arrow (Figs. 3 and 4). This causes the pawl Q! to 
gear with the segment P! of the arm P, which in turn moves the 
crossbar N, and so causes the pawl E! to gear into the wheel G, 
and the opposite end of the pawl E2 to gear into the wheel G'. 
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Then on turning on the fluid pressure the motor will at once begin to 
work. The one ram C will rise and force round the wheels G and 
H until the top end of the ram C or rack D comes into contact 
with the one arm of the valve lever U, and so reverses the valve, 
and by so doing causes the ram C! to rise and force round the 
wheels G! and H! and so on, thus giving a constant rotary motion 
to the upright shaft J, and so driving the machine in the desired 
direction. When it is desired to drive the motor in the opposite 
direction, the operator has simply to move the slide block R in 
the reverse direction to that of the arrow. (Accepted May 22, 1895). 


MINING, METALLURGY, AND METAL 
WORKING, 








12,966. A. Ross, Pendlebury, Lancs. Means for 
Laying Dust in Coal Mines. [2 Figs.) July, 1894.—The 
improved means according to this invention consists essentially 
of a water wagon or engine, comprising a wrought-iron tank or 
drum A, mounted on wheels B, running on rails C, and capable of 
carrying a supply of water under pressure for distribution in 
spray form upon the coal-dust. The water inlet pipe D enters at 
the top of the tank. Within the tank are three or more pipes 
G, Gl, G2 radiating from a three-way tap H and connected 
respectively to perforated pipes I, J, and K outside the tank. 
The tap H is also connected with a (J-shaped pipe L terminating 
in a valve seating and connected with a strainer or cover M, In 
preparing the improved water wagon for use the tank is first 
filled to about two-thirds of its capacity. The tap H is then 
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caused to close all communication with the pipes I, J, and K. 
Air is then pumped into the tank by the air pump N and handle 
O until sufficient pressure is put upon the water that will suffice 


from a straight piece of be ee or steel.bent round into a ring 
and having its ends welded together. This angle-iron or steel is 
of peculiar section, the portion forming the flange being con- 
siderably thicker than the other portion, which latter is of the 
same thickness as the tube of which it is to form part. After the 
ring has been made the end is scarfed, as also the end of the pi: 

to which it is to be welded. The welding can be done either by 
revolving the pipe in the lathe and allowing the electric arc to 
play over the portion that is to be welded, and when sufficient 





heat is obtained, closing the weld by means of internal and ex- 
ternal rollers; or the weld can be made either by the direct 
application of the electric arc, gas, or of a fire. This method 
entirely obviates what in usual practice is the weakest place in 
flanging, namely, where the thin tube is united to the flange. 
The flange with its tubular extension can also be stamped out of a 
solid piece under a steam hammer, or made in a tyre-bending 
machine or otherwise. Fig. 1 is a section of the angle-iron or 
steel from which the flange is made, and Fig. 2 is a section of the 
a0) and flange ready for welding together. (Accepted May 22, 
1895). 


PUMPS. 


10,356. J. 8S. T. A. and E. R. Walker, Wigan, 
Lancs. Valve Mechanism Suitable tor 
Engines for Compressing Air and es, [13 Figs.] 
May 28, 1894.—Accessibility and visibility of the valves are secured 
according to these improvements by dividing the cylinder cover 
in which the inlet and outlet valves are placed into two parts A 
and B, so that it is only necessary to remove one part instead of 
the whole cover to give access to either the inlet valve C or outlet 
valve D. The two parts A and B form a chest for the valves O 
and D, and are provided with flanges a, a, so that they can be 
bolted together besides being bolted on to the end of the com- 
pressing cylinder E. However, in order to give accessibility 
to the valves C and D, and allow the former to be removed without 
the necessity for removing the cover or even the part cover A or 
B, there is formed in the cover or in the part cover an opening F 
sufficiently large for the valve to pass through. This opening is 
closed by a cover F! which may be bolted through the flanges /. 
The inlet and outlet valves used are a form of hinge valve which 
may be carried upon their own trunnionse and d. Preferably the 
opening F is formed in the top of the cover A, and the valve C 
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when upon its seat and closed, hangs vertically downwards so 
that its back or the portion facing the end of the cylinder E lies 
flat in a vertical plane, and the piston can be moved to the end 
of its stroke against the valve, and the space between the piston 
and valve can be absolutely gauged by —— through the open- 
ing F, or inserting a distance piece or the like, so that the engi- 
neer can look straight between the valve and the piston, and thus 
see what clearance there is. To prevent chattering and generally 
to regulate the moving of the valve, each valve, whether the inlet 
C or the outlet D, is connected by a link G with a slide or bear- 
ing which may be conveniently formed as a cylinder H and piston 
HI, each piston being attached to a rod H? which is made of 
suitable length. These reciprocate with the movement of the 
valves, and the valves are steadied, controlled, and buffered 
through the agency of these ,rods H2 and of devices connected 
therewith. The rod H2of the inlet valve C is carried toa suitable 
distance, and there caused to pass through a friction or brake 
device I by which a certain brake resistance or absence of 
freedom can be imparted to the valve, which is thus prevented 
from chattering, and caused to move smoothly throughout its 
course. (Accepted May 22, 1895). 


RAILWAYS AND TRAMWAYS. 


.065. E. Tyer, London. Apparatus for Making 
Electrical Contact by Passage of a Railway Train. 
(2 Figs.] August 7, 1894.—This invention relates to the construc- 
tion of trigger or treadle contact apparatus, arranged to operate 
in conjunction with a railway signal or set of points, in such a 
manner that no contact can be made by it unless the signal or 
ag be in a certain position, and that, when a contact is made 
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for forcing all the water out of the tank to the height or dist 
required, which may be conveniently ascertained and indicated by 
the pressure gauge P. In using the wagon it is taken to the 
part of the mine requiring to be treated and arranged with the 
one or the other of the perforated pipes or jets I, J, and K to face 
such parts. The tap H is then turned on, allowing the water in 
the tank to escape through the pipes G and G! and finally through 
the perforations of the pipes I and J in fine spray or minute 
streams which settle on to or bring down the coal-dust and keep it 
in a damp or humid state and therefore more or less non- 
inflammable. (Accepted May 22, 1895). 


13,781. H. Ho Halesowen, Warwick. Manu- 





Supposing the motor is at a standstill or in its normal position, 
as shown in the figures, and it is desired to start the eame in the 








the p ge of a train depressing the trigger, the depression 
and the t are maintained until the position of the signal or 
points is altered. Inside the one rail A on a sleeper there is fixed 


a baseplate B having a pair of brackets C which form bearings 
for a rocking shaft S. On this shaft are fixed the treadle E, 
which is an elastic blade, and a lever arm G which, being widened 
at H, is sufficiently heavy to overbalance the blade E and keep its 
end up against a stop pin F. In brackets D there is mounted 
a rocking shaft M, which extends beyond the rail A to some con- 
venient position where it has fixed on it a lever J connected by a 
pull or rod to a signal or point motor. On each side of the lever 
arm G is a fixed spring K between which G is pressed, and to G is 
linked a mercury contact box L. In the position of the parts 
shown, a pin 7 on the arm N formsa stop to the wide part H 





ward, 
facture of Flanged Tubes. [2 July 17, 1894.— 
According to this invention the flanged end of the tube is formed 





of the lever G, and consequently when the flanges of the wheels 
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of a passing train pass over the blade E, they merely bend it 
down. But when the lever J is moved in accord with the signal 
or point motor so as to throw the arm N over to the position 
indicated in dotted lines, the stop pin 7 is removed from the high 
part of H. In this condition of the parts the blade A is depressed 
by the passage of a train, and the arm G is raised, canting the 
mercury box L, and so making contact. The parts are held in 


7 


Jp Fig! 


7, 
i See Fal IS, aa 














c 








this condition by the frictional pressure of the springs K and G, 
the contact at L being thus maintained and the blade E held in 
its depressed position so as not to be moved again by the succes- 
sive wheels. When the point or signal motor moves the lever J 
back to its former position, thereby moving the arm N to the 
right, its pin » moving along the slope of H depresses H and G 
and raises E, thus breaking the contact at L and restoring the 
parte to the condition ready to be d bya di 
train. (Accepted May 22, 1895). 


9930. The Automatic Electric Railway Signal 
Company, Limited, Liverpoo) ; E. Blakey, Bradford, 
Yorks. ; and J. P. O'Donnell, London. Si gon 
Railways. [4 Figs.) May 22, 1894.—These improvements are 
to be employed in conjunction with the ordinary single needle 
block system. The mode of working is as follows: Prior toa 
train approaching the section in the direction of the arrow, the 
parts are in the positions shown in Fig. 1, the relays k and k? 
having been energised by a preceding train. The circuit k1is thus 
completed and attracts the tongue of the relay k. On the signal- 
man at B sending the “ Line clear” signal to A, current will flow 
from the reverser through the portion of the circuit m leading to 
the contacts of the relay n, to the upper contact n? of this relay, 
back to the coils of the instrument at B, thence through the line 
circuit m, reverser a®, the instrument a, the polarised relay /, and 
to earth. In passing through the polarised relay /, the tongue /! 
of the latter is drawn over into the position shown in dotted lines, so 
completing the circuit 7, save for the break at the contact j'. When 
the signaJman at A wishes to lower the signal at D, he depresses 
the key j, so completing the cortact j!, and the circuit 7, energis- 
ing the relay h, and causing its tongue to complete the local cir- 
cuit 7, and permitting the eignal to be operated. The train is thus 














admitted to the section, and on passing the first contact device c 
it interrupts the main circuit k!, and causes the tongues of the 
relays k and k2 in that circuit toopen. The former of these inter- 
rupts the signal circuit 7, releases the key j, and thereby demag- 
netises the relay A, interrupts the local circuit 9, and causes the 
signal to go, by gravity, to ‘‘ Danger.” Thesignalman at A cannot 
then lower the signal until the train has passed the last contact/. 
When the train reaches the contact d, it depresses it, and momen- 
tarily completes the circuit 0, energises the magnet of the relay n, 
and draws down the tongue nl, thereby completing the branch 
circuit o! to earth, which keeps the relay magnet energised until 
the train passes the third contacte. The current from the battery 
p passes through earth to the polarised relay /, thence through 
the wire m to the instrument at @, next to the reverser a2, thence 
to the reverser b2, the coils of the instrument ), the lower plate n2 
of the tongue of the relay n, and finally back to the battery p. As 
soon as the train passes the third contact e, the circuit o is 
interrupted momentarily and the tongue n! of the relay n rises, 
the battery pis cut out of the single needle circuit m, and the in- 
struments at A and B are unlocked and assume the ‘Line 
blocked” position (provided the signalman has placed his handle 
to the normal position) ready for the signalman at B to send such 
signals to A as may be necessary. (Accepted May 22, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


13,662. A. Wilson and W. Morrison, Hull. Govern- 
ing Marine Engines. [4 Fs.) July 16, 1894.—A and Al 
are two cylinders of different areas ; the small cylinder A is fitted 
with a small piston valve and rod B, and with an inlet pipe C, and 














tw o outlet pipes C!. The inlet pipe C is connected to the centre 
of the smal! cylinder and to the condenser, the pipe being fitted 
with a tap, and is for the purpose of creating or destroying 
vacuum. In this small cylinder between the two ends of the 
piston valve B is ‘‘an area for vacuum to impart motion” to the 


large cylinder piston D. This large cylinder is provided with 
one or more springs B' at each end. The outlet pipes C' ex- 
tend from each end of the small cylinder to each end of the 
— cylinder, for admission sages, and so deliver at each 
end and feed such large cylinder, and give motion to the 

iston D within it, thus actuating the throttle valve which 
8 connected to said piston. When it is required to prevent the 
engines racing, a strap is run from the shaft of the engine toa 
pulley, by means of which the shaft G is driven. The fixed disc J 
turns with the shaft, and being connected to the loose disc K by 
means of arms L pivoted to the balls M, it also causes the disc K 
to turn at the same time. As speed is attained the balls M fly 
outward, drawing the disc K inward on the shaft G, compressing 
the spring O, and drawing out the piston of the small cylinder A 
by means of the forked end B? of the piston-rod B working in the 
groove K' in the disc K, as the latter moves inward on the shaft. 
The spring O prevents it going too far. As the piston valve of 
the small cylinder moves, it opens one of the admission passages 
to give motion to the piston D of the large cylinder. One of 
these admission passages is always open to the condenser and the 
other to the atmosphere alternately. The throttle valve is 
closed and shut until the engines stop racing. When this takes 
place the helical spring O moves back the free disc K, and (at the 
same time) the piston valve B of small cylinder A, and thus ‘‘ cuts 
off the vacuum from ” the top end of large cylinder and “‘ supplies” 
the bottom end so that there is a reaction which opens the 
throttle valve. (Accepted May 22, 1895). 


STEAM ENGINES, a, EVAPORATORS, 
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11,549. J. Blake, Middlesbrough, Yorks. Steam 
Generators, (8 Figs.) June 14, 1894.—This invention has 
for its object to obtain greater strength in the fireboxes of the 
vertical and locomotive boilers forming the subject of Letters 
Patent No. 5254 of A.D. 1878, and No. 3848 of 1881, and consists 
in constructing the conical-shaped fireboxes with circumferential 
corrugations or ridges extending either wholly or egos round 
the cone, or in regres «| a firebox formed by connecting 
together twoor more parallel or taper rings, the said rings being 
suitably flanged or shaped at either or both ends for attachment 
to each other. Fig. 1 howe a conical firebox having circumferen- 
tial corrugations or ridges a extending wholly or partially round 
the periphery of the cone, in accordance with this invention. 
Fig. 2 is an enlarged section of a part of the firebox, and Fig. 2a 
shows an enlarged section of the corrugations or ridges a. The 








corrugations or ridges @ are formed so that no part of the pro- 
tuberance is larger in diameter than the contiguous conical part 
below it. The upper part b is preferably made slightly smaller in 
diameter than the lower part c to facilitate the withdrawal of the 
pressing die. Fig. 3 shows a conical firebox contracted and 
strengthened by means of the corrugation @. Fig. 4 shows a 
firebox of tapering configuration formed by connecting together 
three ringse, /,g. The rings f and g are flanged at their lower 
ends s for attachment of the rings to each other, and also to 
obtain great diametrical strength. Fig. 5 shows a modified con- 
struction in which the taper ring ¢ is mounted by the two parallel 
rings /, g flanged and connected together at s to complete the 
firebox. Fig. 6 shows the conical firebox formed of two taper 
rings e and f strengthened and connected together by the Adam- 
son joint k. Fig. 7 shows a modified construction in which the 
firebox is formed by connecting together two taper rings strergth- 
ened by the connecting flange m. (Accepted May 22, 1895). 


11,760. J. J. Kermode, Birkenhead. Apparatus 
for Burnivg Liquid Fuel in Steam Generators 
and the Like. [7 Figs.| June 18, 1894.—The improved ar- 
rangement of apparatus for burning light oils comprises combined 
air and oil nozzles 1, and a body of asbestos material 2 carried in a 
series of parallel racks 3, adapted to support the asbestos in the 
furnace of the generator in the position usually occupied by the 
fire, and extending therefore from the furnace door to the bridge. 
This body of asbestos is so shaped, and the nozzles are so disposed, 
that the flames impinge on the asbestos and heat it to incan- 
descence. The air to supply the nozzles is heated in the first 
instance in the uptake by the waste furnace gases, and is then led 
through air pipes 4 to an air trunk 5. The trunk is supported on 
angle-iron brackets 6 attached to the furnace, and it is adapted to 
carry the racks 3 supporting the asbestos. The pipe 7 through 
which the oil is supplied to the nozzles is led through the air 












































trunk, and the latter is attached to a circular plate 8 adapted to 
close the front end of the furnace and to carry the nozzles when 
they are placed in front. The arrangement for burning heavier 
oils, in conjunction with the apparatus described, consists of a 
container 9 placed underneath the asbestos, on the bottom of the 
furnace. When the heavy oil is of such a nature as to flow up a 
wick by capillary action, the tai is adapted to support 
asbestos wicks 10. The container 9 may consist of a light angle- 
iron frame, as shown in the right-hand furnace of Fig. 1, raised 
above the furnace plate by distance pieces so that any oil which 
may pass unconsumed through the nozzles can enter the con- 
tainer and feed the wicks. The container and its wicks also serve 
for the employment of oil to be burned to initially heat the main 
body of tos to i d When a heavy oil or tar is 











used, a thallow vessel is placed in the container 9 instead of 
the wicks. Openings 12 may be provided in the front plate 8 to 


permit the ingress of additional air, either induced or forced, to 


support combustion. (Accepted May 22, 1895). 


13,733. A. Stirling, Glasgow. Steam Boilers. [3 Figs.) 
July 17, 1894.—In the modification shown in Fig. 1, a bottom 
drum or cylindrical shell, A, is connected by three sets of water 
tubes B, C, and D to one upper drum or cylindrical shell F, 
which latter in normal working is occupied partly by water and 
partly by steam. Near the bottom drum A there is a furnace G, 
arranged to cause the fire gases to enter between the lower parts 
of the first set of water tubes B: A partition H extends at the inner 
sides of the first set of tubes B, from the bottom drum A, up toa 
certain distance short of the upper drum F. The fire gases pass 
upwards amongst the tubes of the first set B, and next proceed 
across the partition H, to the upper parts of the next or second set 
of water tubes C. The partition H is arranged to compel the fire 
gases to enter amongst tne second set of water tubes C. A 
second partition J, extending part way down their inner sides, 
makes the fire gases descend amongst the second set of tubes, 
from the lower parts of which they proceed under the second 
partition J, and entering amongst the third set of water tubes D, 
pass upwards to the uptake or chimney E. Walls K inclose the 
Space containing the water tubes B, C, and D, and furnace G. 
On the former there is a projection L to compel the fire gases to 
circle about the upper parts of the third set of tubes D. Accord- 
to the second modification shown in Fig. 2, a bottom drum or 

















cylindrical shell A is connected by three sets of water tubes B, 
C, and D to two upper drums or cylindrical shells F and M. 
The fire gases pass upwards amongst the tubes B of the first set, 
and next proceed across the top of a partition H to the upper 
parts of the second set of water tubes C. Walls K inclose the 
space containing the water tubes and bottom drum A; and the 
part of the space between the two upper drums F and M is 
covered by brick or other material N, The partition H is 
arranged to compel the fire gases to enter amongst the second set 
of water tubes C; and a second partition J extending part way 
down their inner sides makes the fire gases descend amongst the 
tubes, from the lower parts of which tubes they proceed under 
the second = J, and entering amongst the third set of 
water tubes D, pass upwards to the uptake or chimney E. Th 

upper or steam spaces of the upper drums F and M are con- 
nected by one or re P, and their lower or water spaces 
are similarly connected by pipes Q. The water supply is fed, 
preferably, into the inner or after upper drum F, which is con- 
nected by both the second and third sets of water tubes C and D 
to the bottom drum A. According to a third modification, the 
three sets of water tubes B, C, and D are severally connected to 
three upper drums, the steam spaces of which communicate by 
pipes between the front and middle drum and between the 
middle drum and the after drum ; the lower water spaces being 
similarly connected by other pipes. (Accepted May 22, 1895). 


VEHICLES, 


10,640. W. Stollery, London. Vehicle for Collecting 
Retuse. (2 Figs.) June 1, 1894.—A wooden or iron frame 
A is fixed to and above or below an axle B. On this frame and 
running from front to rear are fixed one, two, or more sets of 
rails C. Each rail is supported by springs or standards D fixed to 
the axle, and all the rails are kept in their proper place by a 
bar or bars E, attached to each rail, and fixed across the frame A, 
and above the receptacles F. Each set of rails is left open at the 
rear for passing the receptacles in and out. On each set of rails 
there are hung on rollers G, one or more metal receptacles F, of 
apy convenient size, with or without covers. Each receptacle is 






































run on to or off the vehicle by the rear, ard on to or from a 
barrow or truck, fitted with rails of the same gauge for the con- 
veyance of single receptacles to or from any place; or on to or 
from similar seta of rails, fixed in some convenient position for 
the reception of daily accumulations of refuse. When all the 
receptacles are hung on the rails of the vehicle, the rear of the 
frame A is closed by one or more iron bars H, fastened by a slot 
and cotter on the end of each rail, and removable at pleseure. 
These receptacles may be either filled over the side of the vehicle, 
or may be removed to any place to be filled, and then wheeled 
out on a truck or barrow, fitted with rai.s to correspond with the 
rails of the vehicle, or by similar sets of rails fixed or movable. 
(Accepted May 22, 1895). 


UNITED 8TATES PATENTS AND PATENT PRA 

Desc .o" with illustrations of inventions Ri 5 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 








street, Strand. 
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“INVINCIBLE” Patent Centrifugal Pumping Plant, 


FOR RAISING THE LEVEL OF WATER IN DOCKS, EMPTYING GRAVING DOCKS; FOR RECLAMATION, DRAINAGE, 
IRRIGATION, SEWAGE AND WATER WORKS, &c., &c. 
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LANG ANDERSON & ROE, Aexanprtia, Ecypr, 


Messrs. JoHN & Henry Gwynnp, 89, CANNON STREET, Lonpon, E.C. lst January, 1894. 

Dear Srrs,—It will interest you to know something of the two 48 in. “‘InvincrsLE Drrect-Actinc CENTRIFUGAL PumpinG EnGINEs which you put down six years ago for 
the reclamation of Lake Aboukir. After working at Aboukir for some four years the pumps were acknowledged to be more than sufficient for their duty, and the British Engineers 
of the Egyptian Irrigation Department agreed that if the Aboukir Company, Limited, would cede the pumps to Government the lands of Aboukir might then be allowed to drain by 

ravitation into Lake Mareotis, which is about 9 feet below sea level. The pumps were then to be removed to Mex, on the border of Lake Mareotis, and used there for keeping 
down the level of that lake, as ‘well as evacuating the drainage from Aboukir lands. 

Our Mr. Anderson, as Manager of the Aboukir Company, Limited, and our Mr. Roe, as Engineer-in-charge of the pumping station, had, from their experience, such confidence 
in your pumps that they readily entered into a contract with the Egyptian Government to remove the pumping engines from Aboukir to Mex, and work them at the latter place for 
seven years, guaranteeing to pump a quantity of water equal to that originally guaranteed by your firm to the Aboukir Company. 

We have just agreed with Government as to the | anon td of water pumped last winter. Only one pump was then at work, It ran from 5th December, 1892, to 15th June, 
1893 ; summer pumping is unnecessary. Deducting 2} days during which the pump was stopped by order of the District Engineer, the pump ran 190 days, and during that period 
the total stoppages for repairs and packing amounted to only 86 hours, On one occasion the pump ran 16 days, night and day, without once stopping. 

The quantity of water pumped was 50 million cubic métres ; the average lift was 10 ft: The quantity of water pumped is 10 per cent. over your guarantee. The coal con- 
sumption is 10 per cent. less than your guarantee allows you to use. 

A maker’s trial is usually a six hours’ affair, with everything in first-rate order, and men on the alert to do their best. 
au Engine five years in use, and your firm are to be congratulated on the very excellent performance of your machinery. 

Our experience of your machinery is probably unique in so far as we saw two 48 in. pumping engines put up, then later on taken down and re-erected on another site ; and it 
is due to you to say that your engines are to-day working as well as ever they did. Material, workmanship, and finish are of the very highest class; repairs and up-keep of such 
machinery are naturally light. The original brasses of the main bearings are still in use. 


It affords us much pleasure to »ear testimony to the excellence of your pumping machinery as manifested in our six years’ experience of it. 
Yours faithfully, LANG ANDERSON & ROE. 


Here we have a six months’ night-and-day trial with 





EXTRACT FROM FURTHER LETTER, DATED 24th Nov., 1894. 


Your ‘‘Invincibles” at Mex are working better than ever. Looking through the log book I find we stop about 30-40 minutes once a week. There is no object in running oD 
when a little packing is needed, or I daresay we could beat our record of 24 days without a stop made last season. 





ga- When the orders at present in hand (February, 1895), are executed, the volume of water delivered by the pumps 
manufactured by John & Henry Gwynne, during the past 25 years, will be equal to the flow of the River Thames MULTIPLIED 141 
TIMES, or, say, 42,550,000,000 gallons per diem. 


JOHN & HENRY GWYNNE, Engineers, 


Hammersmith Iron Works, and 89, CANNON STREET, LONDON, E.C. 1087 


TELEGRAMS - - “GWYNNE, LONDON.” 
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OLYDEBANK SHIPBUILDING AND 
ENGINEERING WORKS. 

Amonest the many important works to be visited 
by the members of the Institution of Mechanical 
Engineers during their visit to Glasgow three weeks 
hence, possibly that which will prove the most 
attractive is the extensive establishment of Messrs. 
James and George Thomson, Limited, at Clydebank. 
A truly world-wide reputation has been built up 
in the process of years, for the original partners, 
father and uncle of the present-day Thomsons, laid 
the foundation of future success in the yard on the 
south side of Glasgow Harbour and in the engine 
works at Finnieston ; much has been done since 
1846, the firm’s first year, and the yard had to be 
removed largely owing to the extension of the har- 
bour in 1872, and subsequently in 1883 the engine 
works were removed to Clydebank, from which time 
the whole work has been concentrated in the one 
establishment. Recently, a very large sum, ap- 
proaching 100,000/., has been spent on tools to en- 
able work of the heaviest kind to be quickly and 
accurately completed. Although the business has 
been converted into a limited liability company, the 
management continues the same, and the inclusion 
on the directors’ board of the managers over the re- 
spective departments, Messrs. James and George 
Thomson, J. G. Dunlop, and J. Grant, is but proof 
of that wise administration which has insured the 
perfect harmony and ready co-operation without 
which thorough success is difficult to realise. 

The recent successes of the Clydebank manage- 
ment attest this. In the first place, they have a very 
wide clientéle. Amongst navies, for instance, there 
have to be included Russia, Spain, and Japan, as 
well as Britain, and each has had some remarkable 
boats. Of the foreign vessels, mention need only 
be made of the Wiborg, Destructor, and Chiyoda 
respectively, for the navies enumerated. Again, 
for the British Navy they have a long roll, including 
21 vessels, aggregating 75,000 tons and 164,000 
indicated horse-power. Only the other day they had 
in the works at the one time a 22-knot cruiser— 
Terrible—of 14,150 tons, the largest yet launched 
in the world; a battleship—Jupiter—of 14,900 
tons, also the largest yet constructed ; and three 
torpedo-boat destroyers. These latter had passed 
through their steam trials, and have since been de- 
livered. The firm have gained their present experi- 
ence by slow degrees, and can now undertake, with 
certainty of attaining results, any work to be done 
as expeditiously as in the Dockyards. This, in 
respect of battleship construction, is an important 
matter for the nation, adding to its resources, and 
itis largely the result of the expenditure we have 
indicated. The plant, too, is most suitably dis- 
posed in the works, and there is to every machine 
plenty of room. One usually finds arranged within 
the radius of a hydraulic crane tools for success- 
ively rolling, shearing, planing, punching, counter- 
sinking, &c., the heaviest of plates up to 35 ft. by 
6 ft. wide, and thus with the minimum of hand- 
ling the work is quickly done. Again, railways 
are run everywhere, even on the deck beams of the 
ship under construction. Alongside the ships, too, 
hydraulic cranes or derricks are used for hoisting 
the shell-plates or the material on to the decks. 
The handling is simpler, and once the plate is 
straight the hoisting speed is so much greater than 
with the old steam winch that there is no time for 
the ends of the plates to catch against the plat- 
forms running from stock to stock. These are 
but instances of what we have referred to as the 
disposition of plant. 

As to the result, in rapidity of work, some 
evidence was afforded by the illustrations we gave 
in our issue of May 24 last of the state of the 
cruiser Terrible at successive dates. This, too, 
was no isolated instance. The battleship Ramillies, 
of 14,150 tons,* for instance, was laid down in the 
Spring of 1890, launched in 22 months, and de- 
livered in 35 months. The Atlantic liner New 
York, of 10,500 tons, again, was completed in 14 
months. The Channel steamers Columbia and Alma, 
for the London and South-Western Railway,+ were 
finished in six months. They were of 1150 tons, 
had twin engines of 3500 indicated horse-power, and 
attained a speed of 19.3 knots. Four months is 
sufficient for large paddle steamers, like the Grey- 
hound, of 540 tons, just finished for Blackpool ; 
while the steam yacht Urania, of 520 tons, has also 
been completed this year in less than four months. 


* ENGINEERING, vol. liv., page 412, 


The works are laid out on a site which is in the 
form of an irregular quadrilateral, and covers an area 
of about 50 acres, comprising shipyard department, 
marine engineering department, and the fitting-out 
basin, with room for future extensions. The main 
entrance is situated at the north-east corner of the 
yard, at which point a siding from the Clydebank 
branch of the North British Railway andasecond from 
the new Jine of the Caledonian Railway Company 
enter the yard, and by means of numerous branches, 
which are shown on the plan, Fig. 1, page 32, 
material can be conveyed to all the different parts of 
the yard. One of the branches leads alongside the 
battleship Jupiter, which is at present under con- 
struction, so that heavy armour-plates can be lifted 
directly on to the vessel. From the main entrance a 
broad roadway leads through the centre of the yard, 
and on entering, the first building on the right-hand 
side is the pattern-shop of the engine works depart- 
ment, the model-makers’ shop, and offices for 
Government and other inspectors. 

The administrative department is situated in a 
substantial stone building forming two sides of a 
square. The basement contains the counting-house, 
model hall, and the engine works drawing-oftice, 
and on the first floor are situated a directors’ board- 
room, the offices of the secretary, and the shipyard 
drawing-oftice, which is 70 ft. by 30 ft., and has 
accommodation for about 40 draughtsmen. The 
large amount of work entailed in the construction 
of the war vessels at present on hand renders even 
this accommodation, large as it may seem, quite 
insufficient, and it has been found necessary to con- 
siderably add to it. It may be mentioned here that 
the number of drawings and tracings already dealt 
with in the construction of the Terrible in the ship- 
yard department alone is over 2000, and this 
number will probably increase to upwards of 5000 
before the vessel is completed. Adjoining the 
drawing-office are at the one end a manager’s room 
and designing office, while at the other is a tracing 
department, in which upwards of 30 girls are em- 
ployed. 

The floor above the drawing-office is entirely de- 
voted to the photographic department, in which a 
large amount of work is carried out, especially in 
making sun prints from the various drawings re- 
quired in connection with the Admiralty work. Of 
the excellence of the work of the photographer our 
readers have had some evidence in the engravings 
of the Terrible and her engines recently published, 
as well as the engravings accompanying this article, 
which have been prepared from photographs 
specially taken for our use. 


THE SHIPBUILDING YARD. 


Immediately in front of the offices is a large 
quadrangular space which is utilised for the storage 
of plates, angles, and other steel shipbuilding 
material. The plates are stowed on edge and sup- 
ported by iron stanchions of special construction, 
so that they may be easily identified by the marks 
upon them without being turned over. The plates 
are lifted into their position by means of steam 
travelling jib cranes, of which there are four, each 
capable of lifting 5 tons. One of these cranes is 
shown on the engraving on page 33, Fig. 2. The 
jibs of the cranes are raised or slewed by the same 
engine that drives the crane. The plates, when re- 
quired for use, are lifted by means of the same cranes 
on to trucks running on a portable narrow-gauge 
railway, of which there is a complete system 
throughout the yard. This railway has a gauge of 
24 in.; it has been arranged to follow easy curves 
without any turntables, and is portable in the way of 
the ships’ launching berths. Of the standard gauge 
railway in all about 2} miles has been laid down in 
the shipyard and engine works, and of the portable 
narrow gauge railway there is about 1? miles. 
Before proceeding to give a detailed description 
of some of the most important machines, it may be 
of interest to say a few words about the general 
arrangements for the distribution of power through- 
out the shipyard. Power is supplied to the majority 
of the machines throughout the shipyard by a hori- 
zontal compound engine by Robey and Co., which 
is situated in an engine-house at the north-west 
corner of the ironworkers’ shed. The engine has 
cylinders 18} in. and 30 in. in diameter, with a 
stroke of 40in., and indicates about 300 horse- 
power. The engine is fitted with a grooved fly- 
wheel 12 ft. in diameter, from which twelve 5}-in. 
cotton ropes transmit power to two main lines of 
shafting extending throughout the ironworkers’ 


shafting to the several machines by means of leather 
belts and countershafts. The above-mentioned 
main engine also supplies power for the shipyard 
engineers’ shop, which is situated close to the 
engine, but on the opposite side of the main road- 
way. From the same engine power is also trans- 
mitted to the sawmill, which is situated at a con- 
siderable distance to the south-east, as shown on 
the plan. An extension of the main shaft of the 
engine carries a large rope pulley, whica by means 
of cotton ropes drives a cnaniathal passing under- 
ground beneath the engineers’ shop, from which 
point the power is transmitted to the sawmill by 
means of ropes and pulleys carried in an under- 
ground tunnel. 

Steam is supplied to the main engine by four 
Lancashire boilers 28 ft. long and 7ft. 6 in. in 
diameter, which are situated alongside the large 
angle-iron furnaces. Each of the boilers has two 
furnaces 3 ft. in diameter, and the working pres- 
sure is 1201b. The boilersare fitted with Proctor’s 
gong mechanical stokers, the coal being raised 

y a steam elevator and distributed by means of a 
screw worm. These boilers also supply steam to 
a Tangye engine of about 80 horse-power, with 
cylinder 16 in. in diameter by 27 in. stroke, 
used for driving machinery in the joiners 
shop ; to a small auxiliary engine in the shipyard 
engineers’ shop, and to the 13 steam hammers in the 
forge and smithy. Adjoining the east side of the 
fitting-out basin, and in close proximity to the 
sheer-legs, are two boilers of the Babcock and Wil- 
cox pattern supplying steam to a hydraulic 
pumping engine, to the engines for working the 
sheer-legs, and to a vertical condensing engine of 
the marine type which supplies power for the elec- 
trical dynamos, and can be also used to work the 
sawmill when the main yard engines are not run- 
ning. 

A system of hydraulic pressure is led throughout 
the yard, and is used for actuating the powerful 
hydraulic flanging” machine shown on the en- 
graving, Fig. 4, on page 33, two large manhole 
punches, several portable riveters, and a number 
of hydraulic cranes and capstans. The power for 
the flanging and punching machines, and for cranes, 
is supplied by a hydraulic engine on the well-known 
principle patented by Messrs. Brown Brothers, of 
Edinburgh, having steam accumulator and automatic 
action. The pressure of this system is 800 lb. per 
square inch ; for the portable hydraulic riveters a 
separate system is used with a pressure of 1400 lb. 
per square inch, power being obtained from a 
pump driven by belt gearing from the main yard 
engine. The accumulator in this case is of the 
deadweight pattern. 

The frame-bending shop is to the left of 
the main roadway. There are three angle-iron 
furnaces, each having a length of about 61 ft. The 
shop is open at the sides for a height of 10 ft. 
above the ground, and is nearly square in plan, 
being about 200 ft. square, so that there is ample 
space for a large area of cast-iron blocks on which 
to set frames, and for the scrieve boards which are 
used for setting the frames to the required form. 
In this shed are the usual equipment of punches and 
shears for plates and angles which are required for 
working frames and floorplates, and in addition 
there is a hydraulic machine for cutting off the ends 
of channel bars, and a machine for planing angles, 
by means of which both edges may be planed at one 
operation. There is also a machine by Davis and 
Primrose for setting the flanges of angle-bar frames 
to the required bevel, the operation being performed 
more quickly and with much greater precision by 
these machines than by the old method of hammer- 
ing. Several of the machines in this shop are 
driven by independent steam engines, but recog- 
nising the want of economy which is incidental to 
this method of driving machines, the company have 
taken steps to replace the separate steam engines 
by electric motors. 

Immediately to the south of the frame-bending 
shop is the ironworkers’ machine shed, which is 
350 ft. long and 150 ft. broad. On page 36 there 
is a view of this shop (Fig. 6). The shed is built in 
three bays, and has two lines of main shafting sup- 
ported on the two inner rows of cast-iron columns. 
In this shed there are 27 punching and shearing 
machines of different sizes, some of them of the 
most modern type, and exceptionally powerful. 
Amongst others is a combined shearing and punch- 
ing machine by Messrs. Craig and Donald, which is 
capable of shearing plates 14 in. thick, and of 








+ 1bid., vol. lix., pages 209 and 275. 


shed. The power is transmitted from the main 





punching holes 1} in. in diameter in a plate 1} in. 
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thick. There are alsosome powerful double punch- 
ing machines of the cam and lever pattern, having 
twin punches at each side of the machine. These 
machines are capable of punching simultaneously 
two 1-in. holes in a 1-in. plate. Several of these 
larger machines have a gap of 42 in., so that plates 
7 ft. in width can be dealt with. The larger 
machines have hydraulic cranes in connection with 
them, so that the plates which are transported upon 
the narrow-gauge railway previously referred to, 
can be lifted directly to the machines, and the 
lates can in many cases be passed from the punch- 
ing machines to the countersinking machines, or 
to the bending rolls by means of the hydraulic 
cranes without the use of the railway at all. 
Amongst other machines may be mentioned two 
hydraulic manhole punches, which are capable 
of punching all sizes of manholes up to 30 in. by 


toggle levers, by means of which the leverage of 
the rolls is kept constant during the whole of the 
stroke. The plates are kept in position in the 
machine by means of long wedges actuated by a 
hydraulic ram. The radius of the curve to which 
the plates are bent is variable, and the machine is 
under the control of one man, the levers for 
actuating the different operations being arranged 
in a convenient position. There are three sets of 
late rolls of different sizes, varying from 18 ft. in 
ength to 35 ft. The largest set, of which we 
give an illustration in Fig. 3, on page 33, is by 
Messrs. Shanks and Co., and is capable of dealing 
with plates 1} in. thick. The top roller of this 
machine isa solid steel forging, weighing 45 tons. 
All these rolls are fitted with gearing worked by 
— for raising and lowering the top roller. 
here are five sets of planing machines of different 
sizes. For straightening plates a mangling machine 
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any machine work which may be required on the 
keels, stems, sternposts, rudders, and shaft 
brackets. As indicating the amount of work of 
this nature which has to be overtaken in a ship- 
yard constructing large warships, it may be men- 
tioned that the number of men employed in this 
department alone, in the shop as well as on board 
the ships, amounts to over 500. 

The shipyard engineers’ shop is 240 ft. long and 
48 ft. broad, having lately been considerably ex- 
tended and equipped with the most modern plant 
of the class required. None of the machines are of 
exceptional size, but there is a complete equipment 
of lathes, planing, drilling, and screwing machines. 
One of the machines is shown on our engraving 
employed on facing a gun seat 10 ft. in diameter. 
Amongst other machines may be mentioned a mul- 
tiple drilling machine, a machine for cutting key 





seats, and emery tool-grinding machines. A large 
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matic feed for cutting elliptical or circular man- 
holes. 

A most useful tool is a powerful band-saw by 
Messrs. Noble and Lund, which can be used for 
cutting forgings, plates, angles, or channel sec- 
tions. It is exceptionally useful where a cut 
of irregular form is required, as is often the 
case in the construction of war vessels. In the 
construction of the Terrible and Jupiter, the saw 
is at present employed in connection with splinter 
gratings, which are used for protecting the air 
hatches in the protective decks of these vessels, 
and also for work in connection with the casemates 
in which 6-in. guns are mounted. There are also 
four circular saws by Hetherington in different 
parts of the shop. 

At the south-west corner 01 the shed is a very 
powerful hydraulic flanging machine by Messrs. 
Hugh Smith and Co., which is largely used for 
setting keel-plates and gar plates, and for 
flanging plates of bulkheads, a method of stiffening 
bulkheads which of late years has come considerably 
into vogue. The machine, of which we give a view 
in Fig. 4, on the opposite page, is 25 ft. long, 
but as it is open at the ends, any length of plate 
can be taken in, and here it may be mentioned that 
the whole of the plant throughout has been arranged 
to deal with plates up to a length of 35 ft. and a 
width of 6 ft. The flanging machine is capable of 
bending plates 14 in. thick when cold. The 





hydraulic rolls are guided in their motion by two 
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is employed, which has solid steel rollers, and is 
capable of straightening plates } in. thick and up to 
a width of 6 ft. 

A machine which has proved useful in the con- 
struction of light scantling vessels, such as the 
torpedo-boat destroyers recently built by the com- 
pany, is a plate-cutting machine, consisting of two 
revolving steel discs, the edges of which slightly 
overlap, so that the plate when inserted between 
the two discs is cut to the required form. This 
machine is capable of cutting the plates in a curve 
of very small radius. The shop is well equipped 
with drilling and countersinking machines. One 
radial drilling machine has three jibs, the arcs 
described by which intersect one another, so that 
a plate 30 ft. in length may be drilled without the 
plate being shifted. There are also two sets of 
countersinking machines by Hetherington, each 
having two radial arms and roller tables. 

On the opposite side of the central roadway 
from the ironworkers’ shop is the shipyard en- 
gineers’ shop, a view of which is given on page 36 
(Fig. 7). This department takes in hand all 
the work about a ship which may be properly re- 
garded as engineers’ work, with the exception of 
the propelling engines and the auxiliaries in con- 
nection with them. This work comprises water- 
tight doors and hatches, and the gearing in con- 
nection with them, all valves and gearing in con- 





nection with pumping and ventilation arrangements, 
seats for large and small guns, steering gears, and 






part of the shop is set apart for erecting ; in this 
the steering gear of the Jupiter is shown as under 
construction. The shop has a gallery on each side, 
with a large equipment of light machines and an 
exceptionally large and well-equipped store for 
finished material. The narrow-gauge railway runs 
the whole length of the shop, and overhead are two 
travelling cranes capable of lifting 5 tons, while 
there are several jib cranes capable of lifting 1 ton, 
and at each entrance to the shop is a 5-ton hydraulic 
jib crane. Adjacent to this shop is a testing 
machine by Buckton and Co., capable of testing up 
to 50 tons. 

At the extreme east side of the yard, and ex- 
tending for almost its whole length, is a large shop 
which is devoted to the shipyard smithy and 
forge, beam-bending smithy, and angle-iron smithy. 
In this shop there are in all about 100 smiths’ fires, 
blast being supplied by a Root’s blower and two 
centrifugal fans. In the forge there are four fur- 
naces, and 13 steam hammers, ranging from 5 cwt. 
up to 75 cwt. Almost in the centre of the yard is 
a large brick building, containing the offices of the 
works manager, office for Admiralty inspectors, and 
the offices for the foremen and timekeepers of the 
iron works department, as well as the general store. 
Contiguous is another building, containing paint 
store, rivet store, and carpenters’ shop, and above 
them the pattern shop and riggers’ loft. The car- 
penters’ shop contains planing machines, moulding 
machines, dowelling machines, band-saw, and cir- 
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cular saw. All these machines have been recently 
installed, and are of the latest patterns. The work 
of this shop consists in preparing all material for 
the ship carpenters. The sawmill, which adjoins 
the carpenters’ shop, has two vertical log-sawing 
frames, a horizontal board-sawing machine, of 
German make, and several circular saws, two of 
them being of large size with travelling tables. 
At the other end of the mill are planing and groov- 
ing machines. 

Amongst other departments which are situated 
in the western portion of the yard may be men- 
tioned the plumbers’ shop, which has a complete 
equipment of tools, including hydraulic pipe-bend- 
ing machine; the boat-building shop, and the 
moulding loft. The positions of all these shops are 
indicated on the plan (Fig. 1). The joinery and 
cabinetmaking departments are situated in a two- 
storey brick building, 200 ft. long by 150 ft., imme- 
diately opposite the general oftice. The joiners’ 
shop is completely equipped with wood-working 
machinery of the latest patterns, by the best 
English and American makers. Besides planing 
and moulding machines, there are dovetailing 
machines, blind-slotting machines, and some special 
machines for cutting spiral or fluted grooves of 
balusters, chair-legs, &c. In this shop is also a 
sand-papering machine. Alongside the joinery 
department is a large polishing shop. 

Electricity is used throughout the works on a very 
extensive scale, for the lighting of workshops, 
sheds, the interiors of ships under construction, 
and of the yard generally, and also for the transmis- 
sion of power. To meet the increasing uses of 
electricity, a large central station has been laid 
down in the position indicated on,the plan. This 
station is equipped with two boilers of the Babcock 
and Wilcox type, to which reference has been 
already made, and which, in addition to their 
primary use of generating steam, also serve as de- 
structors, and thus form a valuable means of dis- 
posing of the accumulating shavings and rubbish 
from the sawmill, joiners’ shop, &c. The station 
is equipped with nine powerful dynamos, which are 
driven by a large compound surface-condensing 
engine of the marina type, and in the construction 
of the station ample space has been allowed for 
increasing the number of machines as may be found 
necessary. 

These dynamos are used in connection with the 
shipyard only, as distinguished from the engine and 
boiler works, and supply current for the following 
arc and incandescent lamps: 120 arc lamps of 1000 
candle-power, 50 incandescent lamps of 400 candle- 
power, 100 of 200 candle-power, and 1000 incan- 
descent lamps of 16 candle-power. The engine and 
boiler works, it may be stated here, are supplied 
from a separate lighting station containing four 
large dynamos, each supplying current for 90 arc 
lamps of 1000 candle-power, and 400 incandescent 
lamps of 16 candle-power. The arc lamps and 
high-power incandescent lamps are run in series 
on the high-tension direct-current system, while 
the low - power incandescent lighting and power 
distribution is carried on the low- tension direct - 
current system. The arc lamps are used princi- 
pally in the lighting of large workshops, sheds, 
and open spaces of the shipyard, while the high- 
power incandescent lamps are used for the 
joiners’ shops, pattern shops, riggers’ loft, mould- 
ing loft, and general store. A novel feature in con- 
nection with these lamps is an automatic arrange- 
ment for cutting out broken or defective lamps 
without affecting the other lamps which are in the 
same series. 

The dynamos in the central station also supply 
current for power purposes ; amongst other appli- 
cations of electricity in this direction mention may 
be made of the driving of machines in temporary 
workshops on board ships under construction, such 
as drilling machines, shears, lathes, grindstones, 
&c. The current is also used tc drive machines for 
boring out stern-posts and stern tubes, for punch- 
ing and shearing machines situated in outlying 
parts of the yard, for jib cranes situated on the 
wharves alongside the fitting-out basin, for 
winches, ventilating fans, and portable drilling 
machines. 

A large space is available for launching berths, 
so that it is possible to lay down four very large 
war vessels at the same time, besides other vessels 
of moderate tonnage, while the situation of the 
yard opposite the River Cart allows ample space for 
launching the largest vessels. The space available 
for building berths is shown in the plan on page32. 








Docks aNnpD SHEERLEGS. 


The dock, or fitting-out basin, is 700 ft. long and 
320 ft. broad from cope to cope; the entrance is 
137 ft. wide, the depth of water at ebb tide being 
24 ft., thus enabling the largest vessels to remain 
afloat in it at all statesof the tide. The sides of the 
dock are made up of sheet piling, which extends 
on an average 30 ft. below water mark. Above the 
top of the piling there is a sloping wall, on which 
is a coping of concrete running round thedock. At 
the top or north end of the dock is a jetty 150 ft. 
long by 22 ft. overall. Placed round the dock at 
convenient intervals are 27 mooring pawls, nine on 
the east wharf, five at the north end, and eight on 
the south wharf, together with a numberof fair-leads. 
At the entrance on the east side is a hydraulic cap- 
stan, on the south wharf a steam winch, and at the 
north end a steam capstan. On each side of the 
dock extend wharves constructed of pitch pine, 
and double lines of standard-gauge rails are laid 
outside these, immediately behind the concrete 
coping around the dock. The west wharf is tra- 
versed by a 20-ton steam travelling crane, by Messrs. 
Cowan, Sheldon, and Co. The carriage and jib 
are of steel, the Jatter having a radius of 47 ft. 
Steam power is supplied by a set of coupled en- 
gines which operate all the hoisting, rotating, 
and travelling movements. 

On the east wharf, or that nearest the engine 
works, is situated the massive sheerlegs designed 
and constructed some years ago by Messrs. Thom- 
son to lift 130 tons, and on either eide of the sheer- 
legs are two light electrical jib cranes. Special car- 
riages, built of steel plates, are employed to trans- 
port the heavier parts of the machinery and the 
boilers from the various departments in which they 
have been manufactured, underneath these sheer- 
legs. The legs of the sheers are constructed entirely 
of mild steel made by the Siemens-Martin process, 
and are of the parabolic spindle form, the sides of 
the plates being planed and the ends of the rings 
turned in the lathe and butted circumferentially, 
witha broad strap outside, and steel tie-bars running 
their entire length in the inside, while additional 
stiffening is afforded by interlacing short lengths of 
steel angles diagonally. The length of the front legs 
between the centres is 138 ft., and of the back leg 
180 ft. The sockets of the front legs, and the bed- 
plates supporting them, are strong steel castings, and 
the thimbles on the top are of cast iron, connected 
by a steel pin 134 in. in diameter. The back leg is 
run out by means of a screw witha nut in the cross- 
head of the leg. This screw is of mild steel, 76 ft. 
in length, 9} in. in diameter outside and 83 in. at 
the bottom of the thread, and is provided with a 
thrust block at its back end, while it is driven at the 
forward end by means of cast-steel bevel wheels with 
helical teeth and geared on to the crankshaft of the 
engine. The forging for the screw was about 80 ft. 
long, and the screw was finished in Messrs. 
Thomson’s workshop. 

The engine for actuating the screw has two cy- 
linders 24 in. in diameter by 20 in. stroke, and 
with 40 1b. steam pressure runs under full load at 
186 revolutions per minute, moving the load for- 
ward during that time 64 ft. A separate engine is 
employed to raise the load, having two cylinders 
20 in. in diameter by!20 in. stroke. With the engine 
running at about 250 revolutions per minute, the 
sheers can lift the weight of 130 tons at the rate of 
3 ft. per minute. The adoption of two separate 
engines — the one for raising and lowering the 
weight, and the other for working the horizontal 
screw—enables both to be handled simultaneously, 
and thereby rapidly disposes of the loads. The 
rope used is of steel wire, 5 in. in circumference, 
rove through two large blocks, having seven pulleys 
in the upper block and four in the under one. 
Two of the top pulleys are used for hoisting rapidly 
loads up to 20 tons. 

The sheerlegs have sufficient overhang to lower 
a load perpendicularly 60 ft. from the side of the 
dock, and are capable of lowering into position the 
machinery of a twin-screw steamer having a beam 
of 86 ft. Since they were erected they have been 
severely tested, lowering weights of 100 tons. 


(To be continued.) 





WORKING IN COMPRESSED AIR. 

France claims the credit of the first step to- 
wards the employment of compressed air as a means 
of executing subaqueous work, when, in 1770, 
Coulon exhibited the diving bell, and later on was 








able to put it to a limited use. As late as 1840 
this primitive device was still employed on the 
Seine in the repairs of dams and other work. 
To this country belongs the first practical appli- 
cation of compressed air on a continuous system, 
when the foundations of Rochester Bridge were 
constructed by its aid, and since that time 
methods Lave been steadily developed and im- 
proved, until the present degree of perfection has 
been reached. As early as 1841 a French mining 
engineer, M. Triger, employed compressed air in 
sinking a shaft that had to traverse water-bearing 
strata. He made use of an iron tube closed near 
the top with two diaphragms and communicating 
doors, and air was forced into this tube at a pressure 
sufficient to keep back the water. By this 
means he was able to attain a depth of 35 metres 
(114 ft.) below the upper level of the water- 
bearing strata, but beyond that he was forced to 
adopt another method. Shortly afterwards he re- 
peated the same process that had been so success- 
ful in the Chalonnes mines, at Douchy, where he 
succeeded in working under the pressure due to 
40 metres (131 ft.) of water. Although the use of 
compressed air is now universal wherever it can be 
profitably employed, the depths at which work is 
possible have not been increased since the early 
days, and M. Hersent, who has undoubtedly had 
more experience on the subject than any 
other engineer, has been occupied for some time 
past in making experiments at Bordeaux, with the 
object of ascertaining whether depths of 50 metres 
(160 ft.) are attainable without danger to the work- 
men who have to remain in the high pressures cor- 
responding to so great a depth. 

In 1878 M. Paul! Bert, whose reputation as a phy- 
siologist is well known, published a book under the 
title of ‘‘ Pression Barometrique.” In this volume 
he dwelt on all the dangers to which workmen re- 
maining in high pressures are’expored, and referred 
especially to the accidents that occurred when the 
shafts at Chalonnes and Douchy were sunk at 
depths of 35 and 40 metres. These accidents were 
both numerous and severe, not only because pres- 
sures, higher than those now ventured on, were em- 
ployed, but also because at that time no experience 
had been gained as to the physiological effects pro- 
duced, or the manner in which they should be 
treated. Probably the first systematic precautions 
taken were in the construction of the foundations 
of the Kehl Bridge about 1860, the air locks being 
made very large, and special care was observed not 
to allow the men to remain too long at work. 
Since that date further improvements have been 
made, notably in the use of electricity for light- 
ing the working chambers, and £0 avoiding the 
creation of smoke and other impurities. But 
with the greatest care, fata] accidents are not 
uncommon, and generally arise from overwork, 
or the exposure of feeble constitutions; the 
most characteristic accident is that known in 
France as a coup de pression, and is due to a too 
rapid reduction of pressure in the air lock prior 
to coming out; the noises and pain in the ears, 
rheumatism, and skin eruptions are results too well 
known to be dwelt on. It was discovered, many 
years ago, that relief was found by placing the 
person suffering, in a chamber filled with compressed 
and heated air. One doctor recommends that the 
patient should be warmly covered during the pericd 
of reducing the pressure, in order to avoid the 
excessive cooling which results from the restoration 
to a normal pressure, and it is admitted to be neces- 
sary that this restoration to the normal should be in 
progressive stages. Broadly speaking, the follow- 
ing are the conditions which it is recognised in 
France,should beobserved for working in compressed 
air: That the workmen should be young, and of 
sound constitution ; that the air should be renewed 
frequently; that the men should be allowed to 
work only six hours out of 12; that the reduction 
to normal pressure should be very gradual, and 
that special quarters should be provided for the 
men, in which a high temperature is maintained, 
and where hot baths are always available. We 
referred just now to the experiments made by M. 
Hersent on workmen at high pressures. That well- 
known engineer has been engaged on the construc- 
tion of important harbour works at Bordeaux, 
which involved the construction of extensive quay 
foundations by means of compressed air, Having 
at his disposal a very complete plant and a staff of 
special workmen, M. Hersent considered that it 
would be a favourable time to test human endur- 
ance under high pressures. Arguing from the fact 
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that sponge divers descend from 50 to 60 metres 
(164 ft. to 196 ft.) without harm, M. Hersent con- 
sidered that the corresponding pressures ought to 
be endurable under the better conditions of an air 
chamber. He accordingly formed a commission, 
composed of members of the Faculty of Medicine at 
Bordeaux, and including Doctor A. Layet, Profes- 
sor of Hygiene, having for its object to ascertain if 
men could safely withstand a pressure of 5 kilo- 
grammes per square centimetre (71 1b. per square 
inch). A chamber was arranged to receive air 
under varying pressures, the maximum being 5.4 
kilogrammes (76.8 lb. per square inch), correspond- 
ing to a height of water of 51 metres (167 ft.). M. 
Hersent employed a Burckhardt compressor work- 
ing to 6 kilogrammes (85.3 lb. per square inch), and 
delivering into a reservoir large enough to supply 
the air locks; the plant also included two locks, 
one of which had been used on the Bordeaux 
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harbour works, and was tested to 3 kilogrammes 
(42.6 lb. per square inch); the other was guaranteed 
for 7 kilogrammes (99.5 lb. per square inch); the 
last named was part of a boiler. As isshown on the 
diagram, it was fitted with admission and exhaust 
cocks, and access was obtained by a door fitted with 
rubber joints. A steam coil was introduced, so that 
any desired temperature could be maintained. The 
chamber was fitted with electric light and with a 
telephone, while openings in the side, fitted with 
glass, afforded a means of examining the interior 
from outside. At firat a series of experiments were 
carried out on animals, with quite unnecessary 
variations, it appears to us. It being a thing of 
common knowledge that a sudden reduction of pres- 
sure is accompanied, under ordinary conditions, 
with much suffering, paralysis, and, commonly, 
death, there was no possible object to be gained in 
subjecting dogs to a maximum pressure of 5 kilo- 
grammes (71 lb. per square inch), and reducing it 
to the normal in a few seconds or minutes. So 
doing was inexcusable and unmitigated cruelty, that 
taught nothing in return for great suffering. Of a 
different class were the succeeding experiments, in 
which dogs and cats were subjected to the maximum 
pressure, and restored to the normal condition 
gradually. These showed that in the healthy animal 
no permanent inconvenience was caused if a period of 
one hour or an hour and a half were allowed for the 
gradual reduction of pressure, and gave sufficient 
assurance that further experiments could be con- 
ducted, this time on the human subject. Three men 
volunteered forthe tests; the first a regular com- 
pressed-air workman, the second an occasional work- 
man, and the third, who had only entered a working 
chamber on a few occasions. These men weresub- 
jected to varying pressures, the period being gene- 
rally one hour; during the time of pressure reduc- 
tion, a current of air was passed constantly through 
the chamber. The pressure was increased very 
gradually, commencing with 2 kilogrammes (28.4 1b. 
per square inch) ; and then rising to 3.35, 3.8, 4.1, 
4.3, 4 6, 4.8, 5, and 5.4 kilogrammes (47.6, 54, 58.3, 
61, 65.4, 68.2, 71, 76.8 1b. per square inch), The 
Increase was very gradual, amounting to about 


the pressure reduction was increased about 10 
minutes for each .1 kilogramme (1.42 lb.); the 
period of compression was also increased, but to a 
smaller degree, this point being of less importance. 
All three men withstood, without difficulty, the pres- 
sure of 3.3 kilogrammes (46.9 lb.), with a reduction 
of 56 minutes. One of the men, indisposed from an 
independent cause, was withdrawn, and the experi- 
ment continued with the other two. At 4.1 kilo- 
grammes (58.3 lb.) some temporary inconvenience 
was felt by the man who was used to working in 
the chamber; and at 46 kilogrammes (65.4 lb.) 
his companion, who was strange to compressed air, 
had to be withdrawn, on account of pains in the 
side ; there was no trace of paralysis, but it was 
not considered safe to continue the test, which was 
finished by No. 1 alone, who withstood 5 kilo- 
grammes (71.1 1b.) under the following conditions : 
Period of Experiment. Variation in Temperature. 


h, m. 
Compression - O 45 + 14 to + 19 deg. Cent. 
Length of trial - #28 +19,,+ 22 4, na 
Reduction to normal 2 25 +22 +2) » os 


Time of reduction from 
5k. to4k, a oe 45 
Time of reduction from 
4k. to3 k. RS Pe 35 
Time of reduction from 
3k, to2k. ae ae 39 
Time of reduction from 
2k, tolk 


a oe oe 2) 
Time of reduction from 
1k. to0k. oP . 


o oes 8 


. 0 16 
When released from the chamber the man took 
some sulphurous baths, which had cured the pains 
of his companion, and then entered on the final 
test—that in which the pressure was raised to 
5.4 kilogrammes. The result of this experiment 
was as follows : 


Duration of Test. Variation in Temperature. 


Time of compression 
Length of trial 
Reduction to normal 


45 +13 to + 20 deg. Cent. 
+ 20 
3 +20,+2) 5 ” 
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Reduction from 5.4k to 5k. 25 
” ” 5 ” 4 ” 

” ” 4 ” 3 ” 35 

” ” 3 ” 2 ” 32 

” ” 2 ” bf ” 28 

Bs os. Oras 23 


Under the foregoing conditions, the person 
operated on suffered no inconvenience excepting 
tingling, that passed after a short time. These 
experiments show clearly that, provided certain 
precautions are observed, men in good health can 
support a pressure of 5.4 kilogrammes(76.81b.). It 
appears most desirable, if not absolutely necessary, 
that means must be provided of heating the 
chamber at will, and that good ventilation should 
be maintained during the period of reduction. It 
has been proved that the workmen should repose 
after leaving the air lock, and for this reason, 
especially with high pressures, elevators ought to be 
provided to bring the men tothe surface, instead of 
ladders. M. Hersent’s experiments are of high 
value and interest, and go to show the practicability 
of working with compressed air, at far greater 
depths than have yet been attempted. 
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IX.—Tue Renpssure Lock. 


Tue alterations at Rendsburg, the building of a 
new lock with two bridges, and of a railway bridge 
over the Upper Eider, became necessary because 
the level of the Upper Eider lakes, immediately 
above Rendsburg, has been lowered by 8 ft. 9 in. 
Formerly, when the old Eider Canal terminated at 
Rendsburg, the water in the Upper Eider was 
always, even at high tide, higher than in the Lower 
Eider, where the tidal level may vary between 
+ 18.3 and + 22 metres. At present, the lakes 
are at the same level as the canal, that is, as the 
Baltic, and there is no difference between mean 
canal level and mean low water in the Lower Eider. 
Winds and tides, however, create considerable 
differences. A lock was, therefore, wanted which 
could be operated against high water on either side, 
and the circumstances led to the selection of a so- 
called fan gate at the upper end of the lock. The 
other end is fitted with an ebb and a flood gate 
similar to those of the large locks. 

The fan gates come from Holland, where a 
great variety of lock gates have been tried. The 
lock at Ter Neuzen can be regarded as the proto- 
type of the Rendsburg gate. All these locks, in- 
cluding the only German specimen of this kind in 
Bremerhaven, have wooden gates. At Rendsburg, 





.3 kilogramme (4.267 lb.) per day, while the time for 


iron has been introduced for the first time. Each 


leaf forms an angle of 70 deg., with two unequal 
sides, the ratio of the lengths being 5 to 6 (see 
Fig. 106, page 40). The shorter sides, constituting 
the gate proper, close in the usual way. When in 
that position, as shown in Fig. 106, the side wings 
lie in the lines of the lock walls. When the gates 
open, the wings retire into quadrant recesses formed 
on the side of the lock chambers, as shown by 
Fig. 100, page 37, and finally rest against granite 
posts ; the acting leaves will then have assumed the 
position formerly occupied by the wings. The two 
sides of each leaf form a rigid whole. Each quad- 
rant has an arc-shaped culvert on its outer side, 
communicating at the one end with the lock 
chamber, and at the other bent end with the 
quadrant. There are, besides, two straight cul- 
verts from the inner basin to the quadrants. Let 
us suppose it is desired to close the fan gate against 
the current, with high water above, and that both 
the lower lock gate and the fan gate are open. When 
the sluices A (Fig. 100) in the culvert communicating 
with the Upper Eider are raised, the water which 
before held the fan gate in the recess, will press 
against the larger surface of the side wing, and 
will force the fan out of the quadrant ; for whilst 
the main passage becomes gradually narrower, the 
side wing still offers the greater surface, and also 
the greater resistance, because the quadrant has no 
outlet, provided the sluices B be shut. If the 
sluices are reversed, the gate will automatically 
open itself. The same action can take place when 
the current flows in the opposite direction. 

It is clear that there must be little chance of 
escape for the water under and by the side of the 
wing if the excess pressure is to turn the gate. In 
one respect, hence, wood might be considered the 
best material for these fan gates, because little allow- 
ance would have to be made for temperature 
variations. As the current may come from either 
side, both faces of the gate should be equally 
strong and equally protected against the accumula- 
tion of mud between the timbers, for which pur- ° 
pose an iron shell would be required on either face. 
For this reason, and because the junction of the 
two sides making the angle of a fan, must be 
rigid, preference would be given to iron as a 
building material. In such case, however, allow- 
ance must be made for expansion and contraction, 
and by doing so, a slight bypass is left to the 
water in the quadrant. At Rendsburg, a clearance 
of a little less than an inch has been provided, and 
with a head of water of 8 in., the fan gate turns 
in about 2 minutes. The three gates have sluices 
by means of which the current can be created or in- 
creased. As a rule, however, the lock is not 
worked in this way, but simply by hand with 
the help of windlasses which have been sup- 
plied for the three gates and the bridges at both 
ends of the lock. Four men are required to work 
the locks. The ordinary turning of the fan gate— 
with open sluices which are then closed again for 
the next occasion—takes 5 minutes. At ebb tide 
in the Lower Eider the peculiar construction of the 
fan gate has to be utilised for the automatic move- 
ment. The term ‘‘ automatic” does not, however, 
quite fit the case ; for the A and B culvert sluices 
have to be raised by hand cranks, which opera- 
tions mean about 400 turns. The sluices are heavy, 
and descend by their own weight; the raising is 
stiff work. 

Fig. 98 gives a view of thelocklooking into theouter 
basin and down the Lower Eider. The old-fashioned 
bascule bridge, with top beams—essentially a wooden 
structure intended for light traffic only—was con- 
sidered best adapted to meet the requirements. A 
swing bridge was out of question; the ground was 
just there particularly difficult, as will be pointed 
out later on. The iron flood and ebb gates, which 
can be seen close to the bascule bridge, are worked 
by means of toothed racks, everything being done 
by hand gear. At the other end of the lock would 
follow, first, the fan gate, and, immediately behind, 
the iron bascule bridge, which takes the heavier 
traffic. It consists of two leaves turning on 
horizontal pivots, the shorter ends descending 
with the counterweights into recesses in the brick- 
work. The situation of the lock appears far 
less hemmed in than it is in reality; the lock lies 
literally in the town. The lock was built by Mr. 
R. Schneider, of Berlin, under the superintendence 
of the Imperial Commission ; both Baurath Gérz, 
the chief of that section, and Baumeister Kieseritzky, 
the designer of the lock, were most kind in respond- 
ing to our inquiries. 





The plan, Fig. 100, shows that besides the 
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culverts already mentioned, there are not any 
culverts running the length of the lock, which is 
filled and emptied by means of the sluices in the 
gates. In the absence of these culverts it would 
be difficult to keep the outer basin free of tidal 
mud, if the peculiar working of the fan gate did 
not facilitate this task. The lock has a useful 
length of 68 metres, a width of 12 metres, and a 
mean water depth of 5.27 metres (223 ft. by 39 ft. 
by 17 ft. 3 in.). The culverts are 2.5 metres high 
and 1.2 metres wide (8 ft. 2in. by 3 ft. 11 in.). 
The thickness of the walls varies between 8 ft. 6 in. 
and 19 ft. 8in.; they are everywhere solid, the 
culverts forming the only openings. The floor of 


that the ratio of the lengths approximates 5 to 6, as 
stated above. The air chambers of the main leaf 
reach up to + 19.76, that is, nearly to the mean 
water level of the canal, + 19.77; in the side 
wing the air chambers lie between the two 
lower principal girders, the bottom one and that 
at + 17.95. Above this line the side wing 
is, on the quadrant side, faced with vertical 
balks. Otherwise the caissons have a double shell 
of mild steel with T stiffenings between the two 
shells of each face. The wings are further 
strengthened by vertical girders, of which the main 
leaf has one, the side two. The side wing, which 
is more lightly built altogether, derives further 
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the lock wall. From the neck bearing, an iron 
girder (not marked), cemented into the quoin, 
stretches over to D ; inside this iron girder lies a 
strong wooden balk, wedged between the iron near 
C, and the granite coping at D. As the stresses are 
somewhat complicated, approximate calculations 
only have been made, and ample strength has been 
allowed. This novel combination of iron and wood 
was resorted to in order to meet the variety of 
stresses that may arise, differing in nature, inten- 
sity, and direction. The combined girder has a 
length of 29 ft. 

The main leaf—not the side wing —has two sluices 
like the ebb and flood gates at the other end of the 
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the lock is at + 14.5 metres, mean water level at 
19.77, the edge of the walls at + 23. The walls have 
thus a height of 29 ft., and they rest on a layer of 
beton at least 8 ft. thick. The outline of this 
beton can be seen in Fig. 99. 

Both wings of a leaf of the fan gate are built up 
of horizontal girders, the main leaf having nine, 
the side wing eight, of such girders. All the 
girders of the main leaf, excepting the second 
one from the top, have solid central webs. This 
web is to be found only in the three principal 
girders in the side wing, the others being 
construc‘ed in lattice fashion, as Figs. 106 and 
109 show. The six lower girders are at dis- 
tances of 33 in. apart; higher up the distances 
increase to 38 in. and 47 in. The girders are closer 
“ one another than in the large gates of the chief 
ocks. But the dimensions of the Rendsburg gates 
are much smaller. The main leaf has a height of 
about 26 ft. and a length of 22 ft. ; the side wing is 





strength from the bracing, horizontal bars and 
diagonals between the two sides of the fan 
(Figs. 110 and 116), The air chambers are 
accessible from the common heelpost, and also 
from the mitre-post. This is only for cases of 
emergency, however. There are no chambers com- 
municating with the outer water for maintaining 
a perfect balance, and no ventilating pumps. The 
caissons are to float at all depths of water ; the main 
leaf is a little too heavy, however. As the buoyancy 
of the gate will vary, the neck bearing is exposed 
to severe strains, and the anchoring of this bearing, 
which in its general features resembles the bearing 
of the large gates described in our issue of last 
week, became all the more difficult, as there was not 
sufficient space for a strong pier and heavy 
anchors between the recess and the cavity of the 
leaf bridge. The moving gate would tend to tear 
the pivot out of the pier. The difficulty has been 
overcome by transferring the pressure from the 





less high, but longer, its length being 27 ft., so 





pivot C (Fig. 100) over to the opposite corner D of 
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lock. As a rule, the differences in level can be 
equalised by working only one of the two sluices. 
But they have each a sort of windlass on the 
wooden footbridge. This gives four sets of hand 
gear ; there are four more for the culvert sluices, 
two more for the leaves of the iron bridge, and 
two finally for turning the gate, for which move- 
ment the toothed are (Fig. 106, page 40), a little 
below the top of the lock and just under the girder 
beam alluded to, serves as guide rail. The fenders 
at the far ends of the side wings which sweep along 
the quadrants are cut out of the trunks of lime 
trees. 

The lock was built in a little more than three 
years, close to the old lock, which it replaces. 
The peculiar difficulties have already been pointed 
out in the remarks (see page 784 of our last volume) 
which accompanied our reproduction (Fig. 48) of 
one of Messrs. Constabel and Knackstedt’s photo- 

phs. The quadrants and their culverts can 
% recognised in this view. The lock had to 
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be fitted into acurve of the Eider, which on the 
western side, where now the wooden bascule bridge 
is situated, was so close to the excavation that the 
outerdam (Figs. 101 to 103, page37) had to be secured 
by 14-in. piles 30 ft. long, supported by a second row 
of smaller piles tied back to groups of inner piles. 
The edge of the excavation, which was surrounded 
by pilings, came up tothe houses. One house had 
especially to be protected by piling ; it developed a 
few cracks, which were duly photographed at inter- 
vals ; no unpleasant consequencesarose. The excava- 
tion was made in the dry. To get rid of the spoil, the 
excavator itself running on a track, was combined 
with a travelling delivery apron (Fig. 117, page 41) 
on a parallel track, and supported above by astrong 
truck moving on rails ; the spoil cars were run on 
a line beyond the last-mentioned track. Thismethod 
of disposing of the spoil was not faultless, but it 
answered better than anything else tried. The soil 
is a peculiar fine marl, with more or less sand ; it 
did not allow water to percolate, but it almost dis- 
solved in the water, so that occasionally a good 
deal ran off the endless belting, which was made of 
rubber cloth. When the excavation had been 
carried to the required depth, a regular grating of 
timber stiffening was propped up between the rows 
of piling, and the beton then applied. The materials 
had partly to be transported througha tunnel. A 
gas pipe lies under the lock. 

For the diagrams of the fan gate we are again 
indebted to Mr. Wilhelm Engelmann, publisher of 
the ‘*‘Handbuch der Ingenieur Wissenschaften.” 
The travelling apron, Fig. 117, is from one of 
Messrs. Constabel and Knackstedt’s photographs. 





ELECTRIC TRACTION.—No. XXIV. 
By Puuir Dawson. 
Car WHEELS AND BRAKES. 

Tuer third and last, though by no means least 
iniportant, part of a truck is the wheels. These are 
chilled cast iron, ferro-nickel, ferro-manganese, 
steel-tyred, and solid steel. Chilled iron is by far 
the most extensively employed, but there is a strong 
tendency, even in America, in favour of adopting 
better material for self-propelled cars. The chills 
used in America for casting wheels are, in some 
form or other, contracting chills, which contract on 
to the rim of the wheel directly the molten iron is 
in the mould, some contracting automatically by 
the effect of the heat on the chill, others being 
forced on to the wheel by externally controlled 
means, 

This causes the depth of the chill to increase, 
and makes the chilled surface more uniform. The 
chill generally penetrates about # in. into the rim 
of the wheel. As soon as the castings are suffi- 
ciently set, they are removed from the chills and 
placed in annealing furnaces, where they are cooled 
down gradually, the process lasting four days or so. 
This prevents unequal contraction and breaking of 
wheels, After they have cooled down they are 
finished off, if they require it, by means of emery 
wheels, as no other tools would work them, owing 
to the hardness caused by the chill. The weight 
of horse-car wheels in America varies from 180 lb. 
to 200 lb. ; for cable cars wheels of from 200 lb. to 
250 lb. are used, and for electric motor cars the 
weights vary between 300 Ib. and 425 lb. The 
diameters of the wheels most in use vary between 
22 in. and 36 in. Table LXII. is useful to determine 
Tab_e LXIT.—Revolutions per Minute of Various Sized 
Wheels to make Various Speeds. 


. | Miles per Hour. 
Diameter 


0 5 
Wheel. e 


24 28 56 84 112, 140; 210 280 350 420 560 


26 26/52 78 103 129/191 258 323. g88 517 
28 | 24 | 48 72, 96 120) 1s) 240 300, 3601 480 
89 | 22/45 67 90 112) 16+ 224 280) 336 448 


83 20 41 61 82 102, 153 204 255 306 408 
36 19 | 37 56 75 93| 140 387 234 280) 874 
42 16 32 48) «6 80) 120 160 = 200 240 | 820 


the speed of a car having various sized wheels at a 
given number of revolutions of the motor. The 
special and most important conditions which wheels 
have to fulfil may be briefly stated as follows: 
Wheels broken must show clear grey iron, free from 
blowholes. The chill must not vary in depth more 
more than } in. from the standard depth specified 
all round the tread of the wheel. The wheel must 
have no flats, and be absolutely cylindrical. The 








tread and body of the wheel must be smooth and 
free from sand, slag or blowholes, or deep and 
irregular wrinkles. 

More than any other part of astreet car, the 
wheels require to be strong, as they have to stand 
very rough usage. Dearly-bought experience has 
proved conclusively that the section of the wheel 
must be designed to fit the section of the rail on 
which it hasto run. This would seem self-evident, 
but in many cases has been disregarded with 
disastrous consequences. Very interesting papers 
on chilled steel car wheels were published in some 
recent issues of the American Street Kailway 
Journal, and from them much of this information 
is derived. Considering the hardness of the chill, 
it seems extraordinary that the flanges should 
sometimes be ground down to odd shapes in a very 
short time, both in the hardest and softest wheels. 
Bad track, bad rails, bad forms and sizes of wheels 
and rails are responsible for this rapid wear. As well 
as on railroads, it has been found necessary on street 
railways to slightly cone the tread of the wheel, 
and in order that the wheels may remain on the 
rails it is necessary to provide them with a flange, 
which, to minimise friction, must have its side form 
a considerable angle with the side of the rail. In 
practice this angle varies between 20 and 35 deg. 
Practice has shown that the depth of fiange 
first used on street car wheels, which attained a 
maximum of 1} in., was a mistake, and at present 
flanges of from } in. to ? in. deep are used. Owing 
to the use of the step rail, flanges in America are 
generally much thicker than in this country, where 
the grooved rail is universal. 

It is necessary that the axles be perfectly parallel, 
and that the line connecting the centres of the 
journals be perpendicular to the axes of the axles. 
If these conditions are not filled, both track and 
wheels will suffer, and sharp flanges result. 

The cast iron of which chilled wheels are made 
in America has some remarkable properties. 
Tests of some of the best American car wheels have 
shown tensile strengths of from 35,000 lb. to 
40,000 lb. per square inch, in fact, in many respects 
this cast iron presents more the qualities of mild 
cast steel or wrought iron than of cast iron. This 
cast iron is found to take impressions from blows of 
a hammer in exactly the same way that a piece of 
wrought iron would. Pieces of this iron have actually 
been hammered into plates. The life of chilled 
wheels is longer on steam railroads than on electric 
street railways, owing to the smoother track and 
smaller number of stoppages on the former. On 
railroads the mileage of a wheel often attains 100,000 
miles, whereas on street railways 80,000 miles is a 
maximum figure occasionally reached. Flat wheels, 
caused by a bad use of the brake, area source of much 
trouble, but can be avoided by careful handling of 
the brakes. Motor car drivers should be educated 
carefully in this regard. A small flat on a wheel 
of course encourages the formation of a larger, 
because when the brake is set the tendency of the 
wheel naturally is to stop on the flat already formed. 
Flats can be minimised by substituting steel-tyred 
or solid steel wheels for chilled iron, but the objec- 
tion to their use is the higher price. A careful 
motor- man, by judicious use of sand-box and 
brake, can often grind off small flats. 

To insure a good quality of wheel. many American 
street railway companies require manufacturers to 
guarantee a minimum mileage. As it is often very 
difficult to keep the mileage run by each wheel, 
this guarantee is in most cases onlyaform. It 
would seem of great importance to keep accurate 
results of mileage. This is clearly evidenced by 
the tests which Mr. W. E. Partridge published in 
the Street Railway Journal last February, in 
which enormous differences between wheels of 
various makers have been found, graduating 
up from averages of 10,000 miles to 70,000 miles, 
and, in some cases, to nearly 80,000 miles per 
wheel. This shows that no road can afford to 
buy anything but first-class wheels by recognised 
and reliable manufacturers. There is no test but 
that of actual practice which can determine whether 
wheels will last or not, and therefore every operator 
should carefully watch mileage results. On English 
roads chilled wheels have also been used success- 
fully, the average mileage of a line often reaching 
50,000 miles. 

Steel-tyred wheels similar to those adopted on 
European railroads, are in current use on many 
tramways on this side of the Atlantic, and it seems 
as if they might find adoption in America. 
Many American engineers are already in favour of 








steel-tyred wheels. For cast-iron chilled wheels 
special iron is required, and the manufacture is by 
no means easy. Cast-steel wheels have been used 
to some extent, but their price is much higher and 
their advantages only slightly greater than thore of 
the cheaper cast-iron chilled wheel. _Wrought-iron 
wheels, with steel tyres, have proved very efficient 
on railroads. They are claimed to be more durable 
than chilled wheels, owing to their greater elasti- 
city, but their great advantage seems to be that 
they admit of the use of interchangeable hardened 
steel tyres, and also that the steel tyres can be 
turned down if flats are formed. This type of 
wheel is also claimed to be much lighter. In this 
style of wheel the rim is rolled in a special form of 
rolling mill, the spokes are often elliptical in shape, 
and are cutintolengths as they come from the rolling 
mill. The hub is formed by forcing a piece of 
heated iron into adie. The different parts of the 
wheel are then assembled and heated in a special 
furnace to a white heat. It is then placed in a die, 
and a steam hammer is brought down on the die, 
thus causing the rim, spokes, and hub to be firmly 
welded together. The wheel, when removed from 
the die, is cleaned, bored, and finished on the lathe, 
and is then ready to receive the steel tyre. It is 
claimed that the life which may be expected frcm 
steel tyres is 200,000 miles. 





THE INTERNATIONAL RAILWAY 
CONGRESS. 

In our last issue we gave an account of the open- 
ing proceedings at the International Railway Con- 
gress, dealing only with the discussion on one 
report, namely, that of M. Sauvage on locomotive 
boilers. We are free to confess that when we found 
how very little impression was made, by our first 
instalment, on the enormous programme of the 
congress, we were possessed by a feeling of help- 
lessness when contemplating the bulk of matter that 
loomed ahead. Happily for our space, the situation 
eased as matters progressed. The procedure of 
the International Railway Congress appears to be 
moulded on that of a Jewish marriage feast. All 
the best reports, or, perhaps it should be said, 
those that called forth the best discussions, were 
taken first ; but the ‘‘ good wine” was soon ex- 
hausted, and that which was worse proved very 
thin stuff indeed. Perhaps this followed as a 
necessity from the nature of the congress. Only 
railway men are admitted to its discussions, and 
it is natural the proceedings should degenerate, 
as it were, through inbreeding. Conception of new 
ideas arises from without, and no vigorous progress 
can be made by any cult which confines itself within 
its own narrow circle. This is what railway engi- 
neers have always been too apt to do, and the pro- 
cedure of the International Railway Congress is an 
exemplication of the fact. We quite recognise the 
difficulty with which the organisers of the congress 
have to deal. The number of their own members 
is so great that they cannot, as nearly all other 
technical societies do, admit an unlimited number 
of visitors to their discussions. But it does not 
follow from this that a stringent law should be 
observed by which no visitors at all should be 
heard. 

The proceedings in Section II. afford an excellent 
example. The first report was that of M. Sauvage 
on locomotive boilera. Of the report itself we have 
already spoken in favourable terms, and have also 
expressed appreciation of the discussion by devoting 
considerable space to its report, which, we think, 
will be read by the general engineer with interest. 
The next paper taken in this section, that 
by Mr. Aspinall on express engines, was 4& 
really monumental contribution, and the discussion 
by which it was followed was not without interest. 
We think, however, that the railway engineers 
present could hardly have heard much, during 
these discussions, which they did not know before ; 
certainly they must have heard a great deal they 
were already familiar with. If the rules of the con- 
ference had given the president of the section liberty 
to invite a limited number of non-railway engineers 
to speak, one can imagine how the proceedings 
might have been enriched. For instance, if Mr. 
Yarrow had been asked to say something about 
locomotive boilers, or a marine engineer to speak 
on the compound locomotive, those present might 
have gained information of real value. 

If the desirability of fresh ideas was noticeable 
in the discussion of these two subjects, where the 
meeting was on its own ground, how much more 
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was it apparent when a question was brought for- 
ward in which the members were almost un- 
versed. The third subject taken by Section II. 
alone, i ¢., not in conjunction with other sections, 
was electric traction, upon which M. Auvert, the en- 
gineer to the central rolling stock department of 
the Paris and Lyons Railway, had prepared a 
careful report, to which notes had been added by 
the Western Railway of France, the Northern 
Railway of France, and M. Ernest Gerard, chief 
engineer to the Belgian State Railways. When 
the discussion came on, it was apparent that the 
average railway engineer, born long enough since 
to have attained an influential position, has not 
mastered the intricacies of electrical science ; and 
again it may be suggested that a little, or rather a 
good deal, of outside help would have ben of 
advantage. 

We have spoken so favourably on former occa- 
sions of the general scheme of the conference that 
we have less hesitation in making these critical 
remarks. In many details the management of the 
congress would afford lessons for English technical 
institutions. So far as the present meeting is con- 
cerned, we think that the permanent commission 
was exceptionally fortunate in getting a secretary 
for the section of the country visited so well versed 
in railway matters, and generally so able, as Mr. 
Acworth. The presidents of sections, on whom so 
much of the success of the meeting depends, were 
not all of equal merit, but they would have had to be 
of altogether unusual excellence if they had con- 
formed to the standard set by M. Kossuth as the 
president of Section II. Having a thorough know- 
ledge of the subjects under discussion, he exercised 
his judgment with equal firmness and good- 
nature, and achieved the difficult feat of keeping 
the meeting to the matter before it without 
hurting anybody’s feelings. The previous distribu- 
tion of papers, and the acceptance of them as read, 
is a feature we have already referred to. It is an 
excellent practice, and it is also good to take steps 
to exclude the ill-informed and inconsequent 
chatterer. By admitting only accredited represen- 
tatives of railway companies, the executive endea- 
vours to compass the latter end. The effect, as we 
have said, has been to narrow the proceedings. It 
would be quite possible to officially invite before- 
hand, well-known experts on certain subjects to 
speak before the ordinary discussion which now 
takes place. In that way the sources of knowledge 
would be immensely widened, and members would 
be likely to learn new things, in place of so often 
going over well-beaten ground. 


Express Locomorives. 

We have already referred to Mr. Aspinall’s ex- 
haustive report on express locomotives. An ex- 
tended abstract of this memoir will be published 
shortly in these columns. Mr. Aspinall’s report 
is accompanied by a large number of diagrams 
illustrative of passenger engines, both British and 
foreign, most of which have been published in 
ENGINEERING. So far as the outline drawings, 
which give no more than the leading characteristics 
of the design, are concerned, the illustrations are 
passable, but when we come to sectional drawings 
showing detail, the scale is too small to be satis- 
factory. Speaking generally of the reports, the 
‘*get-up” is not such as will recommend itself to 
English persons ; indeed, speaking wholly without 
prejudice, most of the illustrations are undeniably 
very bad. We notice, by the way, that some of these 
illustrations have been roughly copied from our own 
pages, and that without any acknowledgment or 
recognition. This custom of annexation is not one 
generally followed by publications of standing in 
this country, but in the present case we are not 
disposed to feel hurt, as we assume that our Belgian 
friends, who are responsible for the publications, 
have been only prompted by a delicate sense 
of politeness in not associating our name with re- 
productions of the nature contained in some of the 
reports. 

_On the report being brought forward, Mr. As- 
pinall first rose, at the invitation of the President, 
to comment on the facts he had embodied in his 
contribution. The text on which he reported was : 

The type of engine most suitable for high speeds. 
The use of high pressure and the application of the 
compound principle. Improvements in distribution 
and balanced slide valves. Engine-building re- 
garded from the point of view of diminishing the 
strains on the permanent way. The effect, from 
this latter point of view, of the compound prin- 


ciple.” It was unfortunate that the author had not 
been allowed sufficient time to thoroughly perform 
the task set him. In his report he included such 
data as he had been able to collect in reply to 
inquiries sent out to various authorities, both in 
this country and abroad. Some of the replies, how- 
ever, did not reach him until too late to be incorpo- 
rated in the report ; indeed, in one or two cases 
he had only heard from those to whom he had 
written on the day he met the section. He had not, 
therefore, been able to prepare a comprehensive 
report summarising details and expressing conclu- 
sions. Asa basis for discussion, however, he gave 
certain prominent features as derived from the 
matter set forth in the report. He would first 
point out that some of the hardest trains to work 
are not those which run long distances at high 
speeds, but the real difficulty arises when high 
speed is required in conjunction with frequent 
stops. Most engineers, he thought, would sooner 
have to produce a locomotive to run 70 miles in 
70 minutes without stop than one required to 
work a train 50 miles in 60 minutes with two 
intermediate stops. It was above all necessary 
that an express engine should be master of its work. 
Economy in fuel consumption was a good thing, 
but it was of secondary consideration compared to 
keeping time. It was necessary to consider types 
of locomotives from different points of view. Either 
outside or inside cylinders might be used, and the 
front of an engine might be carried upon either a 
bogie or a carrying axle. The driving wheels are 
either independent or coupled. The compound 
engine is sometimes adopted, and the centre of 
gravity may beat a greater or lesser height above 
the rail level. In England crank axles are generally 
used, whilst the general American and Continental 
practice was to have outside cylinders. Very erro- 
neous views were held as to the life of crank axles, 
and this arose largely, no doubt, from a considera- 
tion of the Government returns. It was compulsory 
for a railway company to make a return to the 
Board of Trade of all the axles broken during ser- 
vice, and from these statistics it would appear that 
the duration of these axles was much less than 
was actually the case if all such axles were 
included. Mr. Aspinall had frequently crank 
axles which had a life of 400,000 miles, whilst 
some ran 600,000 miles, and could have been 
used again if the pattern had not become obsolete. 
Yet it was sometimes claimed that crank axles 
should be always condemned after running 200,000 
miles. 

The President of the Section, referring to the 
statement, which he confirmed, that Continental 
engineers prefer outside cylinders, pointed out 
that one company, the Northern of France, used 
inside cylinders. In England, M. Kossuth said, 
higher speed is generally maintained than on the 
Continent, but that was not because Continental 
locomotives would not give the speed, but simply 
from the fact that it was not considered such high 
speeds were necessary. Moreover, in many parts 
the country was very uneven and the line was not 
laid out for great speed. M. Frescot, of the Chemin 
de Fer de la Mediterranée (Italy), the railway which 
the president also represented, confirmed the re- 
marks of his colleague in regard to the possibility of 
Continental locomotives making high speeds. The 
outside cylinder arrangement was preferred because 
it gave a stronger axle, and because it allowed easy 
access to the link motion. Moreover, the cylinders 
not being so subject to heat, were less likely to 
deteriorate. This objection, as was pointed out 
later, has been practically removed by proper 
attention to insulation. Baron Prisse gave some 
interesting particulars of an historical nature in 
connection with the Belgian railways. He said 
that formerly engines of the Crampton type were 
used, having independent wheels, but the increase 
of weight had led to their being superseded. Forty 
years ago they had imported a Stephenson engine, 
which ran 50 miles an hour light. That was thought 
a remarkable speed, but it was found too high for 
the permanent way. The fact was impressed on 
them that in questions of speed the engine and 
load should be considered together, a fact which 
was true now, and which the speaker wished 
to impress on the meeting. The same moral 
was drawn by a Russian engineer, who followed, 
and who pointed out the effect upon the road of 
centrifugal force when on curves. The further 


cylinders were out from the centre, the greater the 





twisting action. M. Sauvage, secretary to the 
section, considered that express engines should 


have a front bogie, which should not only pivot 
on a centre, but have side links. 

Mr. F. W. Webb, of Crewe, claimed that 
by the compound locomotive adopted on the 
London and North-Western line, the difficulties 
alluded to were overcome, and an express engine 
was produced capable of the highest speeds. There 
were two sets of driving wheels, no coup!ing-rods, 
and no sideways motion, The engine which had 
drawn the train used on one of the excursions of 
the previous week had made 65 to 70 miles an 
hour, working quite steadily. Mr. Webb next 
described his system of compound locomotive—a 
type of engine with which our readers are already 
familiar. With no bogie in front, a curve of 12 
chains radius was taken on the journey referred to, 
but it would be possible to take one of 4 chains. 
With 90 of these engines, 36,000,000 miles had 
been run and very little trouble had been experi- 
enced. He had worked the 10 o'clock express 
from Euston to Carlisle and back every day for a 
week with one engine, 3600 miles being made in 
one week without mishap; whilst 60,000, 70,0C0, 
and 80,000 miles were made by compound engines 
in the year without trouble. Further, Mr. Webb 
said that he had shown delegates the first com- 
pound engine made, the ‘‘ Experiment,” converted 
to atriple-compoundengine. He had been making 
trials with this locomotive, and having obtained 
his facts, would have no hesitation in using three- 
stage compounds for any speed required. The 
corridor train between London and Scotland 
weighed 354 tons. He had travelled up the pre- 
vious night by the Scotch express, which had on 
three dining cars, and weighed 360 tons, and which 
had kept time. In answer to the President, Mr. 
Webb further said that the adoption of triple- 
expansion engines did not necessarily involve an 
increase of weight. The limit put upon the loco- 
motive department by the permanent way engi- 
neers was 15 tons for driving wheels. In 1857 the 
limit was 11 tons 10 cwt., and he had made draw- 
ings at that period of certain engines now running 
the 40-minute express between Manchester and 
Liverpool, but additional weight had been put on 
the wheels by means of bigger boilers. 

Mr. Wilson Worsdell followed his old chief with 
some particularsof North-Eastern practice. They had 
two descriptions of country to work. Between New- 
castle and Edinburgh therewere steep gradients, but 
from Newcastle to York the line was more level, so 
on the former section a coupled engine was used, and 
on the latter a single driver. He considered coupled 
engines the most economical. The express engine 
and tender on his line weighed 92 tons. He spoke 
of the constantly increasing weight of trains, and of 
the objections to using two locomotives. He used 
the bogie because it gave drivers greater confidence 
in taking curves, and on the North-Eastern rome 
of the stations were on curves rendering it difficult 
to start. 

M. Clerault said that on his line, the Chemin de 
Fer de l'Ouest, 15 tons on driving axles was the 
maximum allowed, but on some lines it was per- 
mitted to go to 20 tons. He gave instances in 
which a locomotive exhibited at the Paris Exhibi- 
tion had made 85 miles an hour on a branch line to 
Lyons. The usual speed was 65 miles an hour, but 
in some parts they had worked up to 93 miles per 
hour. This engine has a bogie. 

At the invitation of the President, M. Baudry, 
of the Paris, Lyons, and Mediterranean Railway, 
said that on his line they had substituted the bogie 
for the single axle in front, but other changes had 
been made, so it was difficult to draw an exact com- 
parison. The old engines had large heavy boilers 
and coupled wheels, whilst the rails had been raised 
from 84 lb. to 100 1b. per yard. The road was, 
however, formerly injured by the single axle 
wheels, and for this reason bogies were preferred. 
He had on his line compound engines with bogies. 
There were four cylinders, two high-pressure and 
two low-pressure cylinders, each pair driving a pair 
of wheels, so there were two driving axles without 
coupling-rods. With this arrangement the pres- 
sure on each connecting-rod was half what it would 
be with the ordinary arrangement, so the action on 
the road was less. 

Mr. Holmes stated that on the North British 
Railway the line was severe in curves and gradients 
in parts, and they had used bogies since 1872, there 
being no engines now without bogies. In former 
times, with single leading wheels, they had to 





reduce speed to 30 miles on curves, but that was 
unnecessary with bogies. Another speaker gave 
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evidence in favour of compounc. locomotives used 
on the line to Belfast, saying an economy in coal of 
16 per cent. had been obtained for a long period. 
The steam pressure in the compound was raised 
to 175 1b., as compared to 150 1b. in the simple 
engine, and some of the saving might be due to 
that. He pointed out that there were fewer cinders 
carried through the tubes with compound engines, 
in consequence of the softer blast, and in this way 
additional wear on the boiler due to higher pres- 
sure steam might be compensated for by less wear 
un the tubes due to the paseage of cinders. 

Mr. Aspinall, in reply to what had been said, 
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agreed that the permanent way and locomotive 
departments must work together, but in his case he 
had been told that he might work up to 100 miles 
an hour if he could. He was a strong advocate for 
a bogie with central pin and four swing links, as 
used in America. He had not used compounds on 
his line, but Mr. Worsdell’s experience was inter- 
esting, and he understood the saving in fuel on the 
North-Eastern from the use of compound engines 
amounted to 8.4 per cent. The value of compound- 
ing, however, was fixed by the price of fuel. 

In continuing the discussion the President asked 
Mr. Worsdell if he could give the meeting any 











information on balanced valves. Mr. Worsdell, in 
reply, said he had recently fitted five engines with 
piston valves, but they had only been working a 
very short time, so he could say nothing definite. 
So far as the figures went, there was apparently a 
saving of 10 per cent., but he deprecated this figure 
being taken as in any way conclusive. At a later 
date, when a sufficient amount of running had been 
done to render the experiments trustworthy, he 
would be glad to give fuller details to any member 
of the congress. 

The increasing height of the centre of gravity 
was the only remaining point discussed at this 
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sitting, and the remarks made may be summed up 
in the statement that a high centre of gravity does 
not distress the road so much as a lower one ; in 
fact, the general verdict was, the higher the better. 
Mr. Worsdell said that the centre of the boiler on 
his line was 8 ft. above rails. Now that the wheel 
base was spread, and the centre of gravity raised, 
they would not hesitate to put 20 tons on axles. 
We have given a more extended report of the 








discussions on the two questions, V. and VI., than 
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We propose doing in other cases, chiefly because 
there was more said worth reporting on the subject 
than at sittings we attended. The next question 
taken by Section II., sitting alone, was 


(LECTRIC TRACTION ; 
and on this matter, as we have already intimated, 
not very much that was instructive was brought 
forward in the discussion. M. Auvert’s report on 
the subject was introduced on Thursday morning, 








and the discussion was continued until lunch time, 
being again brought forward at the Saturday’s 
sitting, when, however, very little was said. The 
report is an admirable one, but has to a large ex- 
tent been anticipated by the articles on ‘‘ Electric 
Traction,” now appearing in these columns. 

In a note contributed to the report by the 
Western Railway of France, a description is given 
of the Heilmann locomotive, a type which is already 
familiar to our readers. In a second note by the 
administration of the Northern Railway of France 
a description is also given of an electric locomotive 
tested by the company, and fitted with accumu- 
lators. M. Gerard, of the Belgian State Railways, 
also furnishes a note on ‘‘Gearless Motors for 
Electric Traction.” 

In opening the discussion on M. Auvert’s report, 
the President, M. Kossuth, pointed out that there 
were great possibilities of electricity playing a very 
important part in railway traction. In view of this 
consideration, he thought that it would be a good 
thing for the congress to establish a special section 
devoted to electrical engineering. The opinion of 
the meeting was taken, and it was agreed that it 
should be a recommendation from Section II. that 
the permanent commission should take the matter 
into consideration. 

A good part of the discussion turned on the 
Heilmann locomotive, M. Clerault, of the Western 
Railway of France, referring to the experiments 
made on his line, and to the two large Heilmann 
locomotives now being built at the Etablissement 
Cail in Paris. He said these engines would, when 
finished, be hired for 18 months by the company, 
and run in service with ordinary steam locomotives. 
They were to be each of 1400 horse-power, and 
would weigh 119 tons. 

The discussion turned on the relative advantages 
of conductors and accumulators, but the latter 
system naturally did not find much support; for 
even where storage batteries had been used it was 
chiefly for experimental purposes, in order to get 
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data as to power required without going to the 
expense of a fixed installation. The meeting 
finally agreed to present conclusions which may be 
summarised as follows: That the results of trials 
showed that the establishment of a service of 
self-propelling carriages, with transmission by 
means of electric conductors, does not offer great 
technical difficulties; but the case was different 
in regard to powerful locomotives supplied with 
current from central stations and hauling heavy 
trains. 
Express Roiiine Stock. 

On the afternoon of July 2, Sections IL. and IIL., 
the former devoted to ‘‘ Locomotives and Rolling 
Stock,” and the latter to ‘‘ Traffic,” held a joint 
meeting in the East Conference Hall, the chair 
being taken by M. Kossuth, President of SectionII., 
conjointly with M. Kerbedz, President of Sec- 
tion III. The report on this question had been 
prepared by Mr. C. A. Park, carriage superinten- 
dent of the London and North-Western Railway. 
An abstract of it was published in our issue of 
July 5. 

The text upon which the report was founded was 
as follows: ‘‘Type of rolling stock for express 
trains and long journeys; vestibule trains ; im- 
provements in internal arrangements; various 
modes of heating and lighting.” 

In opening the discussion, Mr. Park pointed out 
that there were three kinds of carriages that had 
to be considered. First, the open car, with end 
passages, as used in America; secondly, the 
English passenger coaches, with side doors and 
compartments ; and, thirdly, the combination of 
the two former, in which there were side cor- 
ridors and separate compartments. In_ this 
country sleeping carriages were generally of 
the compartment type, but the Midland used 
the Pullman car. During the last two or three 
years the third-class dining car had been 
introduced. On systems of heating, Mr. Park 
said, we are all experimenting, and it was plain 
the national plan of heating by footwarmers would 
have to be superseded, probably by heating from 
the engine. We now have lavatory accommodation 
for all classes on extended journeys. The bogie 
was becoming general for long-distance travelling, 
though the six-wheel carriage was used for shorter 
runs. The weight of carriages was increasing very 
much, as was shown by the tables in his paper. 
The family carriage was becoming a prominent 
feature, and it was to be hoped something would 
be introduced more trustworthy than the cord 
system of communication between passengers and 
guard. Two types of brake were general, the 
Westinghouse and the automatic vacuum. The 
Mansell wheel was largely used. 

A good deal of time was spent in discussing the 
accommodation that should be given to third-class 
passengers. The contentions of speakers were 
doubtless sound, but did not require such frequent 
repetition. No doubt from a humanitarian point 
of view it is desirable that every third-class pas- 
senger on long journeys should have space to lie 
down in, but, after all, railways are not run on 
purely philanthrophic principles, and commercial 
considerations must carry some weight. It is quite 
true, however, as stated, that railway authorities 
have given their attention too much to luxury, at 
the expense of more solid comfort. It was rightly 
stated that passengers care very little whether 
cushions are made up with costly materials, espe- 
cially if they are concealed by covers, and wear out 
almost without seeing the light. Extravagant 
ornamentation is indeed the foible of the age, not 
only in railway carriage upholstering, but in so 
many other instances. The public care very little 
for this reflected glory and borrowed magnificence, 
and that they object to pay for it is shown by the 
vast numbers of people now travelling in third- 
class carriages who formerly rocie in the first class. 

One practical point discussed was the efficiency 
of the Mansell wheel with wooden centres, very 
strong evidence being given that in climates subject 
to long spells of dry weather this type was not 
suitable. M. Frescot, of the Mediterranean Rail- 
way of Italy, stated that his line passed through a 
hilly country, and continuous brakes were required. 
For this reason wood centres could not be used. 
M. Antochine, of the Russian State Railways, sup- 
ported this view. Another Continental engineer 


had obtained some wooden centre wheels of the 
best English make, and found the tyres came off, 
and after 16 months’ use they had to be abandoned. 





This he attributed to the dryness of the climate. 
Mr. Ely, of the Pennsylvania Railroad, had also 
tried wheels with wood centres, and found the 
climate would not permit their use. The Pullman 
Company had substituted compressed paper, which 
had done well, as the moisture would not penetrate 
it ; but the general practice was to use a wrought- 
iron centre and steel tyre. It was found in America 
that the severe application of the brake was very 
trying to the built-up wheel, and it was more 
expensive to maintain than one of more simple con- 
struction. Another delegate stated that on the 
Dutch railways, experiments with whecls having 
teak centres had given very bad results, and they 
had been put out of service. 

Continental experience, on both sides of the 
Atlantic, as represented at the meeting, was, there- 
fore, fairly unanimous in condemning wooden 
centres, but the fact remains that in England vast 
numbers are in successful work, the London and 
North-Western line alone having, according to 
Mr. Park, 40,000 pairs in use and giving no trouble. 
It is difficult to attribute their complete failure 
abroad entirely to dryness of climate, as in the 
Baltic provinces, where the climate is not trying— 
as pointed out by M. Antochine-—Mansell wheels 
had to be refused because of the bad results. Mr. 
Park said that long gradients might have some 
effect by brakes heating the tyres and thus damaging 
the wooden centres; but here again the Dutch 
experience seems to negative this conclusion, for 
Holland is certainly not a land of steep gradients. 
The fact, however, remains that in England, where 
we have some steep gradients and run our trains 
fairly fast, the wooden centre wheel has stood the 
test of practical working; and this is a fortunate 
thing for English travellers, as this type of wheel 
conduces undoubtedly to easy running. 

On the important questions of lighting and heat- 
ing no very definite conclusions were come to. In 
regard to the former, compressed gas had, perhaps, 
the most influential support ; whilst oil lamps and 
even candles were said to give satisfactory results. 
It was, however, acknowledged that the subject re- 
quired further investigation, especially in regard to 
electric lighting. Very little was said about heat- 
ing carriages, the conclusion of the meeting being 
that there was not much to add on this head to what 
had been said at the last meeting of the congress. 


TRANSPORT OF MERCHANDISE. 


The second and third sections held a joint meet- 
ing on July 5 in the East Conference Hall to con- 
sider the question of ‘‘ The influence of speed upon 
the expenses of haulage and the utilisation of rolling 
stock, on the one hand, and on the other hand, upon 
the number of vehicles and the amount of accom- 
modation and plant required.” This subject was 
reported upon by Mr. Lambert, the general manager 
of the Great Western Railway. We shall publish 
an abstract of the report at a later date. The author 
had been supplied with figures by 20 different rail- 
way companies, and from the information thus ob- 
tained had drawn conclusions which may be briefly 
stated as follows: The most economical working 
is obtained with trains of slow speed; and at 
medium speed the additional result is nearly equal 
to the increased cost; whilst at express speed the 
additional result is only equal to about two-thirds 
of the increased cost. In England the speeds for 
fuel and minerals are about 10 miles per hour; 
for other goods about 16 miles per hour ; and 23 
miles for perishable goods. These are total speeds, 
and not speeds between stations. Each company 
must base its commercial speed upon the nature of 
the traffic. 

In the discussion, M. Sauvage, the secretary of 
Section II., raised the question whether, in the 
case of an acceleration of goods traffic being desir- 
able, a special goods engine of higher speed 
should be introduced. M. Baudry, of the Paris, 
Lyons, and Mediterranean Railway, said that 13 
years ago the speed of goods trains on his 
line was 154 miles per hour between stations, and 
the trains had therefore frequently to stop to allow 
passenger trains to pass. It was thought advisable 
that the speed should be increased so that the 
goods traffic should not be so often shunted to 
allow passenger trains to pass. Some new goods 
engines of greater power were therefore built, and 
a speed of 22 miles an hour was made between 
stations. The old engines had six 5-ft. wheels 
coupled, whilst the new type had eight wheels 
coupled. They were sometimes used for passenger 
traftic. The new arrangement was found to pay. 





The length of the journey on which these engines 
were used was 600 miles. The description of train 
was not changed, the same weight being carried. 
Less fuel was burnt, because the train had not to 
stand by burningfuelto no purpose. Referringto the 
latter point, a Belgian delegate wished to endorse 
the advantage of higher speed, though a distinction 
should be made according to the nature of the goods 
carried. For instance, in the Belgian coal traffiz 
it was not desirable to increase speed, but if 
perishable goods had to be brought from some 
distance, say from Italy to Belgium, he thought a 
speed of 37 miles would be advisable. The ex- 
penses of running trains were, to an extent, propor- 
tional to the time the locomotive was engaged on 
the journey, so when in sidings there was a loss. 
If the trains were increased in length, longer 
sidings would be required, and the train would 
have to be broken up more frequently on the 
journey. There was a danger in interpolating 
goods trains with passenger traffic, as delay in 
either case made the passenger trains miss their 
connections. He considered the solution of the 
problem of acceleration would be found in the use 
of a great number of trains with lighter loads, but 
travelling at higher speeds. 

We hope to conclude our report of the congress 
meeting in our next issue. 





DEEP-WELL PUMPING ENGINES FOR THE 
EAST LONDON WATER WORKS. 

ON our two-page plate we this week illustrate a 
set of deep-well pumping engines, constructed by Mr. 
John Cochrane, Barrhead, near Glasgow, to the specifi- 
cation of Mr. W. B. Bryan, the engineer to the East 
London Water Works Company, and erected at their 
Chingford Mill pumping station. As will be seen by 
a reference to Figs. 1 and 2, the engine is of the hori- 
zontal type, arranged for quadruple-expansion working. 
The high-pressure and the first intermediate cylinder 
drive on to one crank, and the second intermediate 
and low-pressure cylinder on to a second crank, set at 
right angles to the first. The diameters of the cylinders 
are as follows: High-pressure, 12 in.; first intermediate, 
17 in. ; second intermediate, 24 in. ; and low-pressure, 
30 in., the stroke in each case being 30in. The high 
and first intermediate cylinders have Corliss valves 
controlled directly by the governor, the release gear 
being that known as the Cochrane-Cameron. The 
other cylinders are fitted with slide valves and Meyer’s 
expansion gear, the cut-off being variable by hand 
whilst the engine is running. The initial steam 
pressure is 160 lb. per square inch, the supply being 
obtained from two Lancashire boilers, only one of 
which, however, is in use at a time, the other being a 
stand-by. The crankshaft runs at a speed of 75 revo- 
lutions per minute. A pinion mounted on this shaft 
gears with a large spurwheel keyed to the pump shaft 
(Figs. 2, 3, and 4), connection being made to the pumps 
by connecting-rods and bellcranks, as shown. These 
pumps have a diameter of 21 in., and the rising main 
is 23 in. in diameter. The engine is of very substan- 
tial construction, and special attention has been paid 
to the lubricating arrrangements. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 5, 1895. 

Tue rapid rise in iron and steel quotations continues 
to be the talk of the hour. Steel rails at 24 dols. and 
girders at 26 dols. are ordered in large lots. Struc- 
tural steel is quoted at 1.60, and orders known of 
within ten days foot up 15,000 tons, to say nothing of 
contracts not heard of. The rush for iron and steel 
for delivery during the third quarter of the year con- 
tinues, and the advances in prices only add to the 
anxiety to get orders accepted. Steel billets are 
quoted at Pittsburgh to-day at 20.50 dols. to 21 dols., 
and they sell at that price. Toes iron is quoted here to- 
day at 12 dols., but sales are made at a shading under. 
Good pig iron is getting scarce for summer delivery. 
The plate and structural steel orders are crowding 
——, New enterprises are announced to-day 
calling for pipe, skelp, and rod supplies. There is 
danger of an inflation of values, The general markets 
are strong. Railway earnings improve slowly. Bank 
clearings exhibit a moderate growth of business. In- 
vestors in industrial enterprises are exhibiting more 
confidence in new work. Crop reports continue Boeing 
able. Strikes are almost unknown, and the year will 
probably pass without disturbances over wages. The 
industrial outlook has not been as encouraging for three 
years. 





THE DELAWARE. — New works are on hand at Fort 
Delaware. The old buildings have been demolished, and 
foundations of unusual strength have been constructed ab 
the south end of the island for the support of two powerful 
dynamite mortars, destined to guard the entrance to the 
Delaware. 
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TESTS OF BOILERS.* 


(Concluded from page 560 of our last volume.) 

Lancashire Boiler.—The following are the results of 17 
economic tests of three Lancashire boilers. Tests Nos, 1 
to 10 were made on one boiler, Tests Nos. 11 to 14 on a 
second boiler, and Tests Nos. 15 to 17 on a third boiler. 

The first Lancashire boiler tested was 27 ft. long by 
7 fb. 6 in. in diameter in the shell, and 3 ft. in the furnace 
tubes, while the firegrates were 6 ft. long by 3 ft. wide, 
giving an area of 36 square feet. 

Tbe coal used at all the tests of the first boiler was 
unscreened, from the Cat Hole Colliery, Accrington. 

At Tests Nos. 1, 2, 3, and 4, the boiler was fired by hand, 
on the spreading system, by the boiler-owner’s ordinary 
fireman, the firebars being stationary, and the fires kept 
9 in. thick at Tests Nos. 1, 3, and 4, and 12 in. thick at 
Test No. 2. , 

The water was fed to the boiler at a temperature of 
51 deg. at Tests Nos, 1 and 2, and 52 deg. at Tests Nos. 3 
and 4. 

Lancashire Boiler. Hand Fired. Without Economiser, 
Reduced Results. 


Test | Test | Test | Test 
Particulars. No. 1. | No. 2. No.3 | No. 4. 








a‘'mos. | atmos. steam | steam 
pres- pres- 72 1b. 73 Ib. 
Coal burnt: sure. sure 
Rate per week of 56 hours, 
including 4 tons for bank- 
ing fires, &c. .. tons) 18.90 | 20.35 17.61 | 18.67 
Per hour ae os Cw. 5,32 6.84 4.86 5.24 
= i) ID db} 59600 | 65400 544.00 | 587.00 
Per square foot of firegrate 
per hour es oo Ib.) 16.55 18.20 15.10 | 16.30 
Water evaporated from tem- | 


perature of feed : | 
Per hour cub. ft.' 78.36 | 82.27 64.54 | 71.36 
rm oe ee Ib. 4891.00 5134.00 4028.00 4453.00 
Per square foot of firegrate) 
Ib.' 136,00 | 143.00 112,00 | 124.00 


perhour .. a 
Per pound of coal ‘‘as 
used” os oe Ib.| 8.20 7.84 7.41 | 7 59 
Equivalent evaporation from) | 
and at 212 deg.: | } 
Per pound of coal ‘‘as 
used ” ae oe Ib.| 9.57 9.15 8.83 9.10 


At Tests Nos. 5, 6, 7, 8, 9, and 10, the boiler was fired 
by Proctor’s patent mechanical stoker, the firebars being 
stationary. 

The water was fed to the boiler at a temperature of 
51 deg. at Test No. 7, 52 deg. at Test No. 8, 53 deg. at 
Test No. 9, and 54 deg. at Tests Nos. 5, 6, and 10, 
Lancashire Boiler. Fired by Proctor’s Mechanical Stoker. 
Without Economiser. Reduced Results. 





Mean of Mean of 
Test | Test Tests | Tests 

No.5 | No. 6. | Nos. 7 | Nos. 9 

and 8. | and 10. 


Particulars. 





atmos. | atmos. | steam steam 

pres- | pres- | 691b. 70 1b, 
Coal burnt : sure | sure | 
Rate per week of 56 hours, | 
including 4 tons for bank- sil 

ing fires, &c. .. tons} 20.66) 18.78] 16.75; 18.50 

Per hour oe +. cwt 5.95! 5.28 4.55 5.18 

” os os Ib.| 667.00 | 591.00} 510.00) 580.00 
Per square foot of firegrate | | 

perhour .. ee Ib.| 18.50 16.40 14.17} 16.10 
Water evaporated from tem- | | | 


perature of feed: | - 
Per hour cub. ft.| 81.44; 72.738} 63.12! 74.76 
‘ as ae 1b. | 5082.00 4538.00 | 3939.00 | 1664.50 
Per square foot of firegrate | | 








perhour .. as b.| 141.17 126.05 | 109.42, 129.57 
Per pound of coal ‘‘ae | 
used” lb.| 7.62 7.68} 7.72 8.05 


Equivalent evaporation from, 
and at 212 deg. : | 
Per pound of coal ‘‘as 
used ” os - | 8.87 8.94 9.26 9.64 

The second Lancashire boiler tested was 28 ft. long by 
7 ft. in diameter in the shell, and 2 ft. 74 in. in the furnaces, 
while the firegrates were 6 ft. long by 2 ft. 74 in. wide at 
Tests Nos. 11, 13, and 14, giving an area of 31.5 square 
feet, and 4 fb. long by 2 ft. 74 im. wide at Test No, 12, 
giving an area of 21 square feet. 

The coal used at all the tests of the second boiler was 
good round coal from the Wigan district. 

The boiler was fired by hand on the coking system, by a 
specially trained fireman, the fires being kept 12 in. thick. 

The water was fed to the boiler at a temperature of 43 
deg. at Test No. 11, 64 deg. at Tests Nos. 12 and 13, and 
65 deg. at Test No. 14. 

The third Lancashire boiler tested was 32 ft. long by 
7 ft. 6 in. in diameter in the shell, and 3 ft. in the furnace 
tubes, while the firegrates were 5 ft. long by 3 ft. wide, 
giving an area of 30 square feet. 

The coal used at all the tests of the third boiler was 
mixed burgy and slack from the Hulton Collieries. 


| 
| 





* [A letter from Mr. Severin Nelson, commenting on 
these boiler trials et on page 774 of our issue of 
June 14, and in this letter Mr. Nelson complained that 
the heating surfaces of the boilers tested were not given, 
and it was not possible to tell whether a boiler was being 
forced. or otherwise. In justice to Mr. Fletcher, it should 
be pointed out that, the dimensions of the boilers being 
given, the heating surface in each case can be readily 
calculated, while the rate of consumption of coal per 
week and per square foot of firegrate per hour being also 

iven, it can be easily seen whether or not any boiler was 
ing furced dutiog the trials.—Ep. E.] 


Lancashire Boiler. Hand Fired. Without Economiser. 


Reduced Results. 
| 
Test Test Test | Test 








Particulars. No. 11, | No. 12, Ne. 18, | No. 14 
atmos. | atmos. steam | steam 
pres- | pres- 401b. | 401b. 
Coal burnt: sure | sure 
Rate per week of 56 hours 
including 3 tons for bank 
ing fires .. .. tons} 16.88 15 09 17.70 17.70 
Per hour ee .. Cwt. 496 5.26 5.25 


4.32 
” a -» Ib.| 555.55 | 483.87 588.23] 588,23 
Per square foot of firegrate 
perhour .. aa lb.| 17.65 23.04, 18.67 18.67 
Water evaporated from tem- 


perature of feed: 
Per hour cub. ft.} 80.32 75.45 77.40 78.63 
.|5014.00 | 4704.00 4825.47 | 4902.06 


159.17 | 224.00 153.17] 155.62 
9.02 9.72 8.20 8.33 


- 
ia 


Per square foot of firegrate 
perhour .. es Ib. 
Per pound of coal ‘‘ as ~ 
b. 


Equivalent evaporation from 
and at 212 deg. : 
Per pound of coal ‘‘ as ~_ 





10.60 11.21 9.65/ 9.80 











The boilers were fired by hand on the spreading system, 
by the boiler-owner’s fireman, the fires being kept 9 ia. 
thick at Tests Nos, 15 and 16, and from 4 in. to 5 in. thick 
at Test No. 17. 

The water was fed to the boiler at a temperature of 88 
deg. at Tests Nos, 15 and 16, and 83 deg. at Test No. 17. 


Lancashire Boiler. Hand Fired. Without Economiser. 








Reduced Results 
; Test No. | Test No. Test No. 
Particulars. 16, 16. 17. 
wid atmos. atmos. atmos. 
Coal burnt: pressure | pressure pressure 


Rate per week of 56 hours, in- 
cluding 4 tons for banking 





fires, &c. ne -. tons 17.38 20 57 21.14 
Per hour .. ee +. Cw. 4.76 5.92 6.12 
” oe rm as b 534.00 683.00 686.00 

Per square foot of firegrate per 
our .. re me Ib. 17.80 22.10 22.90 

Water evaporated from tempera- 

ture of feed : 

Per hour .. .. cub. ft. | 68.32 84.42 84.63 
Ib.; 4260.00 6264.00 5277.00 


Per equare ‘foot of firegrate Pp 





er) 

os ee Ib.| 142 00 175.46 176.00 

Per pound cf coal ‘‘ as used ” lb. 7.98 7.94 7.69 
Equivalent evaporation from and) 
at 212 deg.: | 

Per pound of coal ‘‘ as used” Ib.) 9.01 8.96 8.72 


Cornish Borer. 


The following are the results of the tests of two Cornish 
boilers, set side by side. Each of these boilers was 24 ft. 
long by 5 ft. 6 in. in diameter in the shell, and 2 ft. 9 in. 
in the furnace tube, while the firegrate was 5 ft. long by 
2 ft. 9 in. wide, giving an area of 13.75 square feet. 

The tests were made under the pressure of steam at 
which the boilers were ordinarily worked, and all the 
steam was employed in driving two non-condensing 
engines, one of double cylinder compound type, and the 
other of single cylinder type, both engines being fitted 
with cut-off valves memes Rs § by the governor, that on the 
high-pressure cylinder of the compound engine being on 
the back of the ordinary slide, and that on the cylinder of 
the other engine being outside the valve chest. The com- 
pound engine developed 90.56 indicated horse-power, this 
power being obtained from one boiler, while the single 
cylinder engine developed 14.44 indicated horse- power. 
Cornish Boiler. With Compound and Single Cylinder Non- 

Condensing Engines. Hand Fired. With Berryman’s 

Water Heater. Reduced Results, 








| 
Particulars, P nad ae | Test | Test 





steam , steam | steam 
100 Ib. | 142 1b. | 1451b. | 140 Ib. 
Number of boilers tested ..| One | One Two Two 
Type of engine driven.. Single | Com- |Single&| Com- 
cylinder) pound | com- | pound 
Coal burnt: | 
Rate per boiler per week of | 
56 hours, including 14 ton 
35 | 10.65| 5.36) 4.97 


for banking fires, &c. tons} 4.35 
Per hour re +. Cwt. 1.02 3.27 2.76 2.48 
piss .| 114.25 | 866.66} 309.30] 278.C0 
Per square foot of firegrate 
per hour oe Ib. 8.31 | 26.67 11 25 10.10 
Water evaporated : | 


Per hour —_T 14.52 | 387.06} 37.06 35.87 


906.25 | 2312.50 | 2312.50 | 2238.88 





Per square foot of firegrate | 
b.| 65.91 168.18 





perhour .... ; 84.09| 81.41 
Per pound of coal ‘as | 
used” es ae Ib. 7.93 | 6.31 7.47 | 8.05 
Equivalent —— from | 
and at 212 deg.: 


Per pound of coal, ‘‘as H 
used,” boileralone I1b.| 8.56 6.88; 8.10) 8.73 

Per pound of coal ‘‘as | 
used,” boiler and feed- 


water heater .- Ib. 9.61 7.68| 9.10| 9.80 
Coal per indicated horse- | | 
power per hour oe, eee 7.91 | 405 4.08| 3.138 


Steam per indicated horse- | 
power per hour lb.| 62.76 | 25.58 








30.55 | 25.18 








~The coal used at all the tests was Midland Hard, large 
and clean. 








The boilers were fired by hand by the boiler-owner’s 


ordinary fireman, the firebars being stationary, and the 
fires kept from 6 in. to 8 in. thick, while the spreading 
system of firing was adopted in Test No. 1, and the coking 
system in Tests Nos. 2, 3, and 4, 

The feed water was pumped through a Berryman’s 
heater and heated by the exhaust steam from the engines, 
the temperature of the water on entering the heater and 
on entering the boiler respectively being 46 deg. and 173 
deg. at Test No. 1, 48 deg. and 170 deg. at Test No. 2, 
47 deg. and 177 deg. at Test No. 3, and 47 deg. and 175 deg. 
at Test No, 4. 

From the above it will be seen that a single Cornish 
boiler, 24 ft. long by 5 ft. 6 in. in diameter in the shell, 
and 2 ft. 9 in. in the furnace tube, with a firegrate 5 fb. 
~ when fed with water at a temperature of 170 deg., 
will develop 90 indicated horse-power with a non-con- 
densing engine consuming 25.5 lb. of steam at a pressure 
of 142 lb. per indicated horse-power per hour, though this 
requires a consumption of 26.67 lb. of coal per square foot 
of firegrate per hour, and pushes the boiler rather beyond 
its most economical rate of working. 

The large amount of steam per indicated horse-power 
per hour, viz., 62.76 lb., consumed by the single-cylinder 
engine is an illustration of the extravagance of having 
cylinders too large for their work. 

Since these tests were made the length of the firegrates 
has been reduced from 5 ft. to 4 ft., and the cut-off 
arrangement of the single-cylinder engine modified by 
removing the cut-off valve from the outside of the steam 
chest to the inside, and placing it on the back of the main 
slide. These alterations have been attended with very 
good results, the consumption of coal being much reduced. 

Galloway Boiler.—The following are the results of six 
economic tests of a Galloway boiler: 

The boiler tested was 24 ft. long by 8 ft. 6 in. in dia- 
meter in the shell, and 3 ft. 6 in. in the furnace tubes, 
The oval flue tube contained 32 conical water pipes and 10 
pockets. The firegrates were 2 ft. 9 in. long at Tests 
Nos. 1 and 2, giving an area of 19.25 square feet ; 5 ft. 4in. 
long at Tests Nos. 3, 4, and 5, giving an area of 37.3 
square feet ; and 4 ft. long at Test No. 6, giving an area 
of 28 square feet. 

The tests were made under the pressure of steam at 
which the boiler was ordinarily worked, and all the steam 
generated was used for driving a horizontal single-cylin- 
der condensing engine, the cylinder being steam- jacketed 
and fitted with Corliss valves, with Messrs. Spencer and 
Inglis’ disengaging gear. This engine was indicated at 
Tests Nos. 1, 2, and 6, but not at Tests. Nos. 3, 4, and 5. 

The coal used was clean and bright nuts from Messrs. 
Briggs and Sons, Whitwood Colliery. Rather damp at 
Tests Nos. 1, 2, and 6; dry at Tests Nos. 3, 4, and 5. 

The boiler was fired at Tests Nos. 1 and 2 by a Vicars’ 
mechanical stoker. 

The water was fed to the boiler at a temperature of 
60 deg. at Test No. 1, and 59 deg. at Test No. 2. There 
was no economiser. 


Galloway Boiler, with Single Cylinder Coriiss Condensing 


Engine. Fired by Vicars’ Mechanical stoker. Without 
Economiser. Reduced Results, 
Particulars, Test No. 1. Test No. 2, 
Steam Steam 
Coal burnt : 46 lb. 48 lb, 
Rate per week of 56 hours, including 
5 tons for banking fires, &c. .. tens 25.85 24.82 
Perhour.. ee ‘ - Cwt, 7.27 7.08 
ra oa aA ae a m& Steet 793.30 
Per square foot of firegrate per hour ,, 42.33 41.21 
ae —— from temperature of 
eed : 
Per hour cub. ft. 83.75 87.00 
99 ee “s - aa lb. 5547 00 6457 00 
Per square foot of firegrate per hour,, 258.15 282.44 
Per pound of coal *‘as used” .. mm 6.80 6.85 
Equivalent evaporation from and at 
212 deg.: 
Per pound of coal “‘asused” .. Ib. 8.05 8.12 
Steam per indicated horse-power per 
hour me r= ee xe Ib. 18.37 17.56 
Coal per indicated horse-power per 
hour aa a és «o mm 2.70 2.56 


The boiler was fired at Tests Nos. 3, 4, 5, and 6 by 
hand on the spreading system by the boiler-owner’s 
ordinary fireman, the firedoors being of Martin’s patent 
description, and the firebars stationary. The fires were 
kept 6 in. thick at Test No. 3, 3 in. thick at Test No. 4, 
and 9 in. thick at Tests Nos. 5 and 6. 

The water was fed to the boiler at a temperature of 
61 deg. at Test No. 3, and 76 deg. at Tests Nos. 4, 5, and 
6. There was no economiser, 


Galloway Boiler. Hand Fired. Without Economiser. 
Reduced Results. 


= Test Test Test Test 
Particulars. No.8. | No.4. | No-b. No. 6. 





steam | steam | steam steam 
46 1b. | 451b. | 461b. | 45 1b, 

Coal burnt : | 
Rate per week of 56 hours, 
including 5 tons for bank- | 
ing fires, &c. -. tons} 24.01; 20.48] 29.83] 27.90 
Per hour ee +. Cwt, 6.79; 9.10 8.87 8.18 
761.29 |.1019.85 | 99365] 916.13 


SS ao... a 
Per "Equare foot of ria 5 | 
ee b. 


per hour 20.41 27.30 26.60! 382.72 

Water evaporated : | | 
Per hour cub. ft.| 88.90 113.16, 115.86/ 100.82 
Ib.| 5544.00 7056.00 | 7192.00 | 6291.00 


a ee ‘is 
Per square foot of firegrate | 
perhour .. ee .| 148.63 | 189,17 | 192.81) 224.68 
Per pound of coal ‘‘ as used” 
‘ 7.28 6.92 7.24 6.87 
Equivalent evaporation from 

and at 212 deg. : 
Per pound of coal “‘ as used” | 
Ib. 8.61 8.07 | 8.45 8.01 
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EIGHT-WHEEL COUPLED LOCOMOTIVE FOR THE CIA. PAULISTA, 


BRAZIL. 


CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 





Tur Baldwin Locomotive Works, Philadelphia, 
have recently supplied six engines of the type shown 
on this page to the Cia. Paulista of Brazil. The 
engines in question are built fora 5 ft. 3 in. gauge, and 
are very heavy, weighing about 65 tons empty. As 
will be seen from our engravings, the engines are of the 
four-cylinder compound type introduced by Mr. 


Vauclain, There is a high-pressure and low-pressure 
cylinder on each side of the frames, both piston-rods 
being coupled to the same cross-head. The high- 
pressure cylinders are below the others, and are 15 in. 
in diameter, whilst the low-pressure are 25 in. in 
diameter ; the stroke is 28 in. In Figs. 1 to 4, further 
particulars of the engines are shown. As will be 
seen, the type is one common in the States, but it 
should be stated that European practice has been 
followed in several of the details. Thus the internal 
firebox and stay-bolts are of copper, and the tubes of 
brass in five of the engines, and of hardened red copper 
in the remaining one. The boiler is very large, being 
76 in. in diameter and 12 ft. long between the tube- 
plates. The shell is of steel #in. thick, being de- 
signed for a working pressure of 180 1b. per square 
inch. Before leaving the works it was tested under 
steam to 200 lb. pressure, and by water up to 220 lb. 
pressure per square inch. These, it will be seen, are 
less severe than the tests usual in this country. The 
firebox is of correspondingly large dimensions, being 
964 in. long by 484 in. wide; the depth in front is 
63} in., and behind 604in. The fuel will be bitu- 
minous coal. The tubes are 301 in number, and are 
2in. in diameter, the length, as aforesaid, being 
12 ft. between the tubeplates. The eight coupled 
wheels of the engine are 50 in. in diameter outside, 
and have steel tyres shrunk on to 44-in. centres. The 
front and back pairs are flanged, the tread being 54 in. 
wide. The intermediate pairs have no flanges, the 
tread being in their case 64 in. wide. The front of 
the engine is supported on a two-wheeled truck, the 
wheels being 30 in. in diameter. To insure freedom 
from hot boxes, long journals have been provided, 
those for the driving axles being 9 in. in diameter by 
9 in. long, whilst the truck has journals 5 in. in dia- 
meter by 10 in. long. The weight is distributed over 
the wheels as follows : 


Ib. 

Weight of engine in working order 165,075 

»» on front truck ... a 19,600 

= »» leading coupled wheels. 36,945 

” s» Second pair coupled wheels 35,605 

” »» third ” ” 5 

» fourth ,, wt 36,375 

» Of engine empty 145,225 


The total wheel base of the engine is 22 ft. 6in., and 
the extreme spread of the coupled wheels is 14 ft. 
These locomotives are equipped with the Westing- 
house vacuum brake, Holt and Gresham sanding 
device, asbestos sectional boiler covering, Nathan 
automatic sight-feed lubricator, and Kérting injectors. 


Fig .3. 
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The tender is of the usual American type, carried on 
two bogies, having wheels 33 in. in diameter, the 
journals being 5 in. in diameter by 9in. long. The 
tank capacity is 3330 imperial gallons, and the estimated 
weight of the tender, all on, is 80,000 lb. The total 
wheel base of engine and tender is 48ft.3in. The 
minimum curves to be passed round by these locomo- 
tives have radii of 300 ft. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y¥ esterday there was a very 
thin attendance on Change here at the weekly meeting of 
those interested in the northern iron trade, and little 
business was transacted. Those who were present ap- 
peared to spend considerably more time in discussing the 
political situation than in talking business, and, in fact, it 
was rather difficult to obtain quotations. Some of the 
producers put the price of No, 3 Cleveland pig at 36s. for 
early f.o.b. delivery, and were not disposed to accept less, 
but buyers, as arule, would not pay such a figure. There 
were merchants ready enough to sell No, 3 at 35s. 9d., 
and a few sales were recorded at that price, but one or 
two buyers reported that they were able to obtain the 
ruling quality at 35s. 74d. for early f.o.b. delivery. 
It was said that several contracts had recently been 
entered into at 36s. for No. 3 delivered three months 
hence. The lower qualities were, if anything, a shade 
quieter than they have recently been, No. 4 foundry bein 
quoted 34s, 6d., and grey forge 33s. 74d. to 33s. 9d.—bot 
for early delivery, but for forward delivery at least 3d. 
more than these prices was — Middlesbrough 
warrants closed firm at 35s. 114d. cash buyers. East 
coast hematite pig iron was only in moderate request, and 
quotations were somewhat easier, the demand for ship- 
ment being not so good as it has been, and the require- 
ments for local use not being very large. About 42s. 9d. 
was generally named for early delivery of Nos, 1, 2, and 3, 
Spanish ore was steady. Rubio was quoted 128, 3d. 
to 12s. 6d. ex-ship Tees. To-day there was practically 
no alteration in the market, the only change in quota- 
tions being in Middlesbrough warrants, which eased to 
35s. 104d. cash buyers. 


The Make and Disposal of Pig Iron.—The statistics 
issued by the Cleveland Ironmasters’ Association showin 
the make and dis of pig iron in the North of Englan 
during June are hardly up to expectations. It was gene- 
rally anticipated that, considering the shipments and the 


reduced output, caused largely by the lamentable explo- 
f Beas 


sion at the Redcar Iron Works, the returns would 
show a pretty substantial reduction in stocks. The figures 
show that at the end of June 85 blast-furnaces were blow- 
ing, being four less than at the end of May. Of these 45 
were producing Cleveland pig, and 40 hematite and other 
kinds, The reduction was in those making Cleveland. 
During June the total output of Cleveland pig was 
115,079 tons, or 12,035 tons less than in May. Of hema- 
tite, spiegel, and basic iron, the production for June was 
122,075 tons, being 1233 tons below that for the previous 
month. The total make of all kinds was thus 237,154 tons 
—a decrease of 13,268 tons as comp: with the produc- 





iron stood at 300,344 tons. This is 654 tons less than they 
were at the end of May. Shipments of pig iron during 
June reached 93,082 tons, or 4320 tons more than in May, 
and an increase as compared with those for June last year 
of 11,030 tons. 


Sad Accident at Thornaby Iron Works.—Since our last 
notice a sad accident has occurred at the Thornaby Iron 
Works of Messrs. William Whitwell and Co. No. 3 
furnace, which a while ago was blown out, was, as is usual, 
being cleaned by a number of men, when suddenly a 
large quantity of red-hot coke and lime which had not 
been noticed poured down upon them, and seriously 
injured several, with the result that up to the time of 
writing four of the unfortunate men have died. 


Manufactured Iron and Steel.—Very little new can be 
said with regard to these important branches of the staple 
industry. The finished iron makers complain greatly of 
slackness of trade, and prospects for the are are any- 
thing but rosy. Quotations are pretty much the same as 
those last named, but some firms, we believe, might accept 
orders at very low rates. Steel producers keep pretty 
busy, and some of them are well booked ahead, but the 
following quotations are still generally named: Ship- 
plates, 4/. 15s. ; ship-angles, 47. 12s. 6d. ; and heavy rails, 
37. 128. 6d.—plates and angles being less the usual dis- 
count, and rails net at works. 


The Coal and Coke Tradcs.—Fuel is fairly steady. At 
Newcastle best Northumbrian steam coal is about 8s. 104d. 
f.o.b., and steam small 8s, 6d. For gas coal there is alittle 
increase in the inquiry, but many pits are only working 
short time, and prices are unchanged. Bunker coal dull. 
Coke is in pretty good demand, and here 123. 3d. is 
quoted for good blast-furnace qualities delivered at Cleve- 
land works, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel Trade.—Owing to the quarterly settle- 
ments this week, the bulk of the orders to hand during 
the past week have not been so heavy as might have been 
expected. But the indications of the market show further 
improvements and a not improbable rise in the price of 
pig iron at an early date. Manufactured irons, marked 

rs ee are finding a stiffer sale, with intimations 
that there will be increased requirements for cable irons, 
best bar for marine work, and for the making of guaran- 
teed axles for foreign railway requirements. In the 
steel trade the orders for railway material are being with- 
held until the quarterly settlement, in the hope of probable 
further reductions. But these need not be anticipated. 
emer pig, guaranteed temper, is realising 41. 7s, 6d. 
per ton, and Siemens-Martin 4/. 17s. 6d. Pig iron prices, 
although scarcely quotably higher, maintain their firm- 
ness, West coast hematites 52s. 6d. to 53s. 6d. mixed 
numbers, and east coast 50s. to 51s. per ton delivered in 
Sheffield. Derbyshire No. 3 foundry 37s. to 38s. per ton, 
and forge 33s. to 35s. per ton at makers’ works. Lincoln- 
shire No. 3 foundry 33s. 6d. to 34s., and from 31s. to 
32s. 6d. for forge numbers. Bar iron is selling at 5/. to 
52. 5s. per ton at makers’ works, and sheets at 7/. per ton. 


John Brown and Co.—The annual meeting of the share- 
holders in John Brown and Co., Limited, was held at the 














tion forMay, At the end of June the total stocks of pig 


Atlas Works, Sheffield, on Thursday. There was a large 
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attendance, Mr. J. D. Ellis, chairman of the company, 
presiding. The chairman moved the adoption of the 
report and balance-sheet. He said that during the last 
few months the orders received from railway companies 
for material had been less than he remembered since he 
had been in the trade. He trusted that things would 
soon be better, but at present the trade in spring tyres 
and axles was exceedingly small. They had not yet over- 
come the difficulties which arose out of the great strike. 
In the autumn of 1893, when their customers could not 
get supplies from this district, they naturally applied 
elsewhere, and orders were given in many instances for 
one year, and in some cases for two years. The result 
was that when their company endeavoured to get their 
usual quantity of orders, they found them ——— very 
considerably. They found, too, that the orders had gone 
in other directions, and he believed that in many in- 
stances they would never come back again. A year ago, 
considering the improved position of the armour-plate 
trade, they thought they were justified in extending their 
means of manufacture, and they arrranged to put down a 
very large press, which was ordered from Messrs. Whit- 
worth. During the year, by the aid of their old press, 
they had turned outa very large quantity of very satis- 
factory plates, and they had done it without accident to 
their men, and with very few accidents to machinery. 
The new press would be ready by October 1, and he 
believed it would prove a most excellent tool for the 
purpose. During the interval they had been placing 
themselves in a position to make ingots of the largest 

ossible size, with absolutely no danger to life or limb. 

fr. C. B. McLaren, M.P., in moving the declaration of 
a dividend at the rate of 5 per cent. for the year, payable 
on the 5th inst., yang upon the shareholders the 
necessity of putting their foot down down on big divi- 
dendgs, at all events for some little time, and being satis- 
fied with a dividend of moderate amount. The resolution 
as to the dividend was carried. 


The Coal Market.—The period of anxiety through which 
the coal trade recently has been passing is now practically 
ended. The contracts of the railway and gas companies 
have nearly all been let, and the market is easier. Those 
coalowners who last year broke away from the federation 
by accepting prices lower than had been agreed upon, 
have again been very successful, the demand upon some 
of them having been increased. The prices range from 
3d. to 94. per ton under the contracts that are expiring. 
All large consumers of coal will now be able to buy on 
favourable terms from coalownere who have been unsuc- 
cessful in disposing of their output by contract. Locally- 
made coke, of the kind used in the Sheffield trades, will, 
there is every possibility, bs both scarce and dear. The 
quantity of small coal available for coke-making is very 
limived, as the house coal pits are only working three or 
four days a week. The supply has been reduced by from 
150 to 200 tons per week, owing to the closing of the 
Unstone Colliery ; and at another colliery, where expen- 
sive machinery has been laid for washing coal and so 
forth, it has been found that the quality of the coke has 
not realised expectations. Best coke is now making from 
18s, to 193. per ton delivered, and inferior qualities 
17s. 6d. per ton, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been rather easier. 
Quotations for the best descriptions have also been well 
maintained. The Lords of the Admiralty have accepted 
tenders for the supply of from 20,000 tons to 25,000 tons 
of steam coal required for the British Fleet during the 
approaching naval manceuvres. Household coal, as is 
to be expected at this period of the year, is dull and in- 
active; No. 3 Rhondda large has made 9s. 3d. to 9s, 6d. 
per ton. The iron ore trade has ruled quiet. Foundry 
coke has made 15s. to 16s. 6d., and furnace ditto 12s. to 
13s. 6d. per ton. As regards iron ore, it may be noted 
that the best rubio has made 11s. 6d. per ton. Steel rails 
have shown little improvement; heavy sections have 
made 3/. 12s. 6d. to 3/. 153. per ton, and light section 
4l. 5s. to 47, 10s. per ton. 


Railways in the West.—The Great Western Railway 
made rather an indifferent six months’ work in the first 
half of this year, the revenue of the undertaking falling 
off to the extent of 198,380/. The London and South- 
Western, which has become a rival of the Great Western 
in the extreme west, increased, however, its traflic receipts 
to the extent of 3022/. The Midland, which has con- 
siderable western connections, reports a falling off of 
206,584’. The Taff Vale is 25,3771. to leeward. 


Barry Railway.—The directors of the Barry Dock and 
Railways and the Vale of Glamorgan Railway held their 
monthly meeting on Friday at Barry Docks, Mr. A. 
Hood in the chair. Reports were presented by the re- 
spective engineers as to the progress made by the new 
railway and dock works of the companies. It has not 
yet been definitively decided when the main line between 

arry and Pontypridd shall be ovened for passenger 
traffic, but most of the details are arranged, and there is a 
probability of the line being ready for Government in- 
spection before September. 


Newport-Abercarn Colliery Company.—The directors 
state that the output for the past year was 449,638 tons, 
and the amount realised from the sale of coal and coke 
206,912/. 133. 1d. The balance of the profit and loss 
account, after placing 1000/. to the reserve fund, and 500/. 
to the insurance fund, is, with the balance brought for- 
ward from last year, 2027/. 4s., which the directors recom- 
mend should be carried forward. During the year 
2038/. 7s. 6d. has been paid off the building loans. The 
board is much disappointed with the result of the year’s 
working, especially as they had made satisfactory con- 





tracts for the sale of coal over 1894. The company has 
been unfortunate in having had, during the year, four 
different managers ‘of the colliery. Mr. Snape, who 
succeeded Mr. Green in 1894, resigned his post after a 
few months. Then Mr. Tamblyn (late manager of 
North’s Navigation Collieries) was appointed, but he died 
after a few days’ illness. Mr. Wallace, the present 
manager, has been in charge of the collieries since May 1 
last. There have been unexpected difficulties in work- 
ing the coal during the year. A heavy squeeze or settle- 
ment over the whole of the east district practically 
closed the colliery for a time, and necessitated con- 
tinuous and expensive repairs. The output has been 
diminished by the interference of the dip fault, which 
practically cuts off the available coal towards the north 
and west, and which throws the Black Vein down several 
yards. This has entailed much unremunerative outlay in 
proving it. 

The *‘ Lynx.”—On account of extensive repairs and 
alterations which have been carried out in the Lynx, 
torpedo-boat destroyer, since her delivery at Devonport 
from the contractors, the Lords of the Admiralty have 
ordered her to be taken into the Channel for a steam 
trial. During the trial the engines are not to be worked 
at less than 3500 indicated horse-power. 


Plymouth Citadel.—The War Office authorities have 
decided to commence the demolition and reconstruction 
of Plymouth Citadel. In order that it may be carried out 
with as little inconvenience as possible to the Plymouth 
Garrison, the work will be done in sections. The first 
section will include the demolition of the old magazines 
and the erection of a mess block. The new block, which 
will have accommodation for 17 artillery officers, will be 
a fine building ; instead of being constructed of brick, it 
will be of dressed local limestone and Portland stone 
facings. A period of 22 months will be allowed for its 
completion, and 16,000/. will be spent on the work during 
the present year. The Crownhill Barracks will be built 
for 16,000/. less than was originally estimated, and ib is 
with the saving thus effected that the alterations of the 
citadel are to be commenced. The second section, to be 
commenced next year, will include the pulling down of 
the old married men’s quarter and the building of an ex- 
tensive drill quadrangle. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was more active in 
the pig-iron warrant market last Thursday forenoon, when 
about 10,000 tons of Scotch and some lots of Cleveland 
and hematite iron changed hands. Prices were very firm, 
Scotch making 1d. of advance and Cleveland 2d. per ton. 
In the afternoon the market was again firmer, notwith- 
standing somewhat disappointing returns from Middles- 
brough. Scotch made another 1d. per ton, and 
Cumberland hematite iron 2d. About 10,000 tons of 
Scotch and a few lots each of other irons were dealt 
in. At the close of the market the settlement prices 
were—Scotch iron, 44s. 44d. per ton; Cleveland, 36s.; 
Cumberland and Middlesbrough hematite iron, 44s. 74d. 
and 43s. 14d. per ton respectively. Friday’s fore- 
noon market was decidedly animated. Scotch iron was 
bid for, and about 15,000 tons, including ‘ plants,” 
changed hands. A few lots of Cleveland and hematite 
iron were also dealt in. In the afternoon there was 
another large turnover, fully 15,000 tons of Scotch iron 
being dealt in. The closing settlement prices were, re- 
spectively, 44s. 6d., 36s., 448, 6d., and 42s. 104d. per ton. 
There was a very active market on Monday forenoon, 
the turnover including about 20,000 tons of Scotch, 
together with 10,000 tons of Cleveland, and close on 5000 
tons of hematite iron. Notwithstanding the receipt of 
good advices from America, prices gave way to a strong 
‘bear’ raid, the decline ranging from 2d. to 4d. per ton. 
Holders showed less disposition to sell in the afternoon, 
only some 7000 or 8000 tons of Scotch, 2000 or 
3000 tons of Cleveland, and a few lots of hematite 
iron changing hands. Prices improved ld. to 2d. per ton. 
At the close the settlement prices were 44s. 44d., 
35s. 104d., 448. 6d., and 42s, 74d. per ton respectively. 
The market was quiet but very steady on Tuesday fore- 
noon, the turnover including about 10,000 tons of Scotch, 
afew lots of Cleveland, and some 4000 tons of Middles- 
brough hematite iron. There were more advances, ranging 
from 4d. to 3d. per ton. The market continued very firm 
in the afternoon, and advances in price, again ranging 
from 4d. to 3d. per ton, were made. About 10,000 tons 
of Scotch iron and 1000 tons of Cleveland changed hands, 
and the settlement prices were, respectively, 44s. 6d., 
36s., 448, 74d., and 43a, 04d. per ton. The market dis- 
played rather a softenin att sell this forenoon. About 
10,000 tons of Scotch changed hands. In the afternoon 
the market firmed up, and the turnover was again about 
10,000 tons, The settlement prices at the close were 
44s. 6d., 353, 104d., 44s. 74d., and 43s. per ton respectively. 
The following are the current quotations for No. 1 special 
brands of makers’ iron: Clyde, 48s. 6d. per ton; Gart- 
sherrie and Summerlee, 50s.; Calder, 50s. 6d. ; Coltness, 
52s.—the foregoing all shipped at Glasgow; Glengarnock 
shipped at Ardrossan), 48s. 6d.; Shotts (shipped at 
ith), 52s. per ton. There are now 76 blast-furnaces in 
actual operation in Scotland, an additional one having been 
blown in during the week at Govan Iron Works, and the 
Carron furnaces being again all in full blast. At this time 
last year, when the coal-miners’ strike was on, the number 
or was Only 23. Last week’s shipments of pig iron 
from all Scotch ports amounted to 6311 tons, as compared 
with 5646 tons in the corresponding week of last year. 
They included 220 tons for Canada, 100 tons for South 
America, 193 tons for Australia, 581 tons for Germany, 100 
tons for Holland, 125 tons for China and Japan, smaller 
quantities for other countries, and 4659 tons coastwise. 


The stock of pig iron in Messrs, Connal and Co.’s public 
warrant stores yesterday afternoon stood at 282,137 tons, 
against 282,182 tons yesterday week, thus showing for 
the past week a decrease amounting to 45 tons. 


Finished Iron and Steel Trades.—There appears to be 
a steady improvement in some branches of the manufac- 
tured iron trade, but merchants and consumers are deal- 
ing very largely in English iron. A somewhat better 
feeling is reported in respect of the steel trade, although 
prices are practically unaltered. Some makers are well 
booked up, and are in several cases declining to take any 
more contracts at the prices now ruling. A somewhat 
confident feeling now prevails with respect to the course 
of prices in the autumn. The Lanarkshire Steel Company 
have booked the order to supply the steel for the seven 
gunboats which are to be built for the Spanish Govern- 
ment by Messrs. Thomson, of Clydebank. 


Glasgow Copper Market. — The tone of the copper 
market was strong last Thursday forenoon, when some 
125 tons were sold at 43/. per ton three months, which 
was an advance of 5s. In the afternoon the tone was 
even stronger, the price rising fully other 53. per ton on a 
turnover of 75 tons. No business was done on Friday 
forenoon, but the price remained firm at the advance. 
The tone was well maintained in the afternoon, 100 tons 
changing hands at 43/. 5s. per ton for September 11. Mon- 
day’s copper market was quiet in the forenoon. One lot 
changed hands at 43/. 10s. per ton two months. The 
price rose another 2s. 6d. in the afternoon, when 50 tons 
were sold. Only one lot of 25 tons was sold yesterday 
forenoon, and the price fetched was 5s. down. A similar 
drop took place in the afternoon, but without any busi- 
ness resulting. No business was reported this forenoon, 
but the market was firmer and prices improved. There 
was further improvement in the afternoon, when 75 tons 
were sigaa in at 437. 5s. per ton cash and 43/. 15s. three 
months. : 


Sulphate of Ammonia.—The demand for this commodity 
was 80 inactive last Thursday that the quotations came 
down nominally to 9/. 12s. 6d. and 91. 15s. per ton. This 
week a further drop to 9/. 11s. 3d. per ton for spot de- 
livery has taken place, but not much dealing resulted. 
It may here be mentioned that the shipments of sul- 
phate of ammonia from Scotland during the six months 
ending June 29 amounted to 51,829 tons, as compared 
with 52,516 tons during the corresponding period of last 
year, being a decrease of 687 tons. 


The Clydebank Trade Dispute-—Mr. D. J. Dunlop, 
arbiter in the submission between the Amalgamated 


Society of Engineers and the Boilermakers’ and Iron 
Ship Builders’ Society, has issued his award, dated 
July 1. The arbiter ‘‘finds that the particular portion 


of the work which forms the subject of the present 
reference, viz., the work of ‘screwing the tubes iato the 
boxes and the subsequent testing of same and of putting 
on the doors’ is boilermakers’ work, and should be given 
to that class of tradesmen accordingly. Further, as 
regards the additional claim of the Boilermakers’ Society 
to ‘put in all screw stays and stud bolts, and hammer or 
rivet, and caulk same in feed collectors,’ he finds that 
this portion of work is outside the reference, and in con- 
sequence does not make any award thereon. The arbiter 
considers neither party entitled to expenses, and finds and 
ordains that the incidental expenses of the arbitration be 
paid equally by the parties.” Up till Monday of this 
week the engineers had not been taken off the boilerwork. 
The arbiter took considerable trouble in getting evidence 
before giving his award, even making a personal visit to 
France in order to see which trade performed the work in 
that country. 


Locomotive Coal Contracts.—It is stated that the bulk of 
the contracts for the supply of locomotive coal for the 
a railway companies have been placed at lower rates 
than those prevailing a year ago, 6s, 6d., 6s. 9d., and 7s, 
per ton being the prices. 

New Signal Cabin at Waverley Station, Edinburgh.—A 
new signal cabin of large dimensions has just been opened 
at Waverley Station (West), Edinburgh. It contains 200 
levers, and is said to be the largest in Scotland ; indeed, 
it is understood that there are not more than half-a-dozan 
larger in England. 


Shipbuilding Orders for the Clyde.—Sir Donald Currie 
and Co. have commissioned the Fairfield Shipbuilding 
and Engineering Company to build a stsamer somewhat 
larger than the Tantallon Castle for service to and from 
the Cape. The Tantallon Castle, which was launched 
last year, is a steel screw steamer of 5636 tons gross.— 
Messrs. Charles Connell and Co., Whiteinch, have booked 
au order for a steamer over 400 ft. long, and of between 
5000 and 6000 tons yee carrying capacity, for a 
Liverpool firm, to be ergaged in the frozen meat trade. 


Glasgow Harbour Tunnel.—The foot traffic and wheel 
tunnels under Glasgow Harbour were opened for inspec- 
tion last Friday. There was a large party, including 
several of the directors of the Tunnel Company, Mr. 
James Deas, and a number of the local engineers, together 
with many well-known citizens. The works throughout 
excited very much admiration. Subsequently a luncheon 
took place in the Alexandra Hotel, presided over by Mr. 
Alexander Simpson, C.E , who planned the great under- 
taking. In his speech in reply to the toast of the ‘‘Clyde 
Trust,” Mr. Deas was very hearty in congratulating Mr. 
Simpson upon the excellence of the work; better of its 
kind he had never seen. 





Russian PeTroLtevM.—The exports of petroleum from 
Batoum in the last week of June amounted to 5400 
tons for Europe, 8150 tons for the extreme East, and 1610 





tons for the interior of Russia, 
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Tue large Danish sugar factories have had a very un- 
satisfactory time last year, the working leaving a loss of 
580,247 kr., or about 32,200. 


The first water-gas installation in Sweden has just been 
completed, viz., at De Laval’s factory for incandescent 
electric lamps. The capacity is about 120 cubic metres 
per hour. 

A peculiar form of asphalte paving has recently been 
tried in France. The asphalte powder is heated to 
120 deg., and moulded under a pressure of about 54 tons 
per square inch into blocks, which are afterwards set in 
cement mortar. 

In Cassier’s Magazine Professor Durand deals with 
sbip propulsion by steam and by storage batteries, Under 
existing conditions, he concludes that for the same 
amount of energy embodied, storage batteries weigh about 
550 times as much as coal, and occupy 22) times as much 
space. 

Wooden pipe conduits for electric cables are being used, 
to some extent, in the States, some 625 miles having, it 
is stated, been laid in Philadelphia alone. The conduits 
in question are made by the Michigan Pipe Company, 
Bay City, who have laid down special plant for the pur- 
pose. The pipes are creosoted before being laid. 


The Great Wheel at the Empire of India Exhibition, 
Earl’s Court, was opened to the public on Saturday last. 
The top of the wheel is 300 ft. above ground level. Around 
its circumference there are 40 cars 24 ft. long by 9 ft. wide 
by 10 ft. high, and weighing 5} tons each. The axle on 
which the wheel is mounted is7 ft. in diameter. A com- 
plete revolution is made in about 40 minutes. 


An important development in the use of electrically 
lighted buoys has been made in New York Bay, where 
Gedney’s Channel, which is used by the Transatlantic 
steamera, is now lighted by 10 incandescent lamps of 100 
candle-power each, mounted on spar buoys on either side 
of the channel. The lamps are fed by submarine cable, 
about 64 miles long. A 1000-volt alternating current is 
used for feeding the lamps. 


The rudder of the St. Louis, which broke on her return 
voyage to New York, was of the unbalanced type. Itcon- 
sisted of an outer frame of wrought iron, to which was 
riveted a steel plate lin. thick forming the body of the 
rudder. The frame broke through near the top, and, of 
course, rendered the rudder useless for steering purposes. 
Fortunately the rudder for the sister boat, the St, Paul, 
was finished, and was at once transferred to the St. Louis 
on her arrival at New York, so that the latter was able to 
start back to Southampton in time. 


The co-operation between the telephone and the tele- 
graph in Sweden is being continuously extended since the 
State telegraphs have gone in for telephonic installations 
in almost all parts of the country. The most recent 
advance is an arrangement by which telegrams to sub- 
scribers at the State telephones need only be addressed to 
the name of the person in question, no further address 
being required. This not only simplifies matters, but ib 
enables a telegram to be sent to innumerable places which 
would otherwise be outside the area of ordinary telegraph- 
ing. 

The Board of Trade returns for the month ended June 
30 show that the imports for the month amounted to 
33,884,584/., compared with 34,229,679. in June last year, 
being a decrease of 345,095/. The imports for the six 
months ended June 30 were 203,663,288/. against 
211,004,995/., showing a decrease of 7,341,707 compared 
with the corresponding period last year. The exports 
for June were 17,800,100/., compared with 17,909,155/., 
a decrease of 109,055. The exports for the six months 
amounted to 106,117,516/. against 106,883,475/., being a 
decrease of 765,959. 


According to an agreement between the Dutch Govern- 
ment and the railway companies in the Netherlands, all 
bridges of large span must be periodically tested under 
Government supervision. The tests are made by a large 
staff of trained assistants provided with instruments 
to measure the elongation or compression of members 
under strain. These instruments consist essentially of 
two metal plates fixed at a distance of 1 metre apart on 
the member to be examined. A tape or rod attached to 
one plate and to an indicator on the other records auto- 
matically the elongation or compression of the bar. 


A criterion of the excellent manner in which the New 
South Wales railways are now managed is afforded by the 
figures given in the last reports of the commissioners. 
During the past six years the lines have paid into the 
Treasury 2,212,000/. of profits. The earnings per train- 
mile were, in the last year dealt with by the report, 
7s. 10}d., and the net profit 33. 5d., so that the working 
expenses are but 56.58 per cent. of the gross earnings. 
The total capital expended on the lines so far is 35,855, 2710., 
on which the return is now 3.46 per cent., though the 
revenue has to stand a loss of 324,012/. on lines at presend 
unproductive. 


, The Dutch Government are at the present time build- 
ing three fast cruisers of 9000 horse-power. They are to 
be furnished partly with Yarrow water-tube boilers and 
partly with ordinary return tubular boilers of the usual 
type. About 2500 horse-power is provided for by the 
latter, and 6500 by the former. ‘The return tubular 


boilers will be used for ordinary cruising at slow speeds, 
and the water-tube boilers (working in conjunction with 
the others) will be used when exceptional speeds are 
required. This is a combination of types of boiler which 
has been several times advocated of late, and which, we 


The Imperial Moscow Agricultural Society has, in 
honour of its 75th anniversary, opened a show of agricul- 
tural machinery, &c., at Butyrski Chutor, close to the 
Petrowski Park, in Moscow, Prince Scherbatoff being the 
president of the exhibition. It comprises four sections : 
petroleum motors, separators and other dairy imple- 
ments, sowing machines, and appliances for cleaning and 
screening the corn. All the machines exhibited are 
shown in motion, and are being tested. Of petroleum 
motors 15 different systems are represented. The dairy 
department is divided into two sections—one for sepa- 
rators and one for churns; the former comprises the 
majority of the better known separators, 


The Berlin Exhibition of 1896 is to have Prince 
Frederick Leopold of Prussia as its ‘‘ protector,” and 
Baron von Berlepsch, Minister of Commerce, as honorary 
president. The exhibition will comprise the following 24 
sections: The textile industries, articles of clothing, &c., 


lain, china, and glass industries, irommongery, &c., the 
metal industries, the graphic and decorative art industries 
(including books), a chemical section, articles of food and 
nourishment, scientific instruments, musical instruments, 
machinery, shipbuilding and transport, electricity, a 
leather and rubber section, the paper industries, photo- 
graphy, a sanitary and hygienic section, education and 
Instruction, fishery, shipping, sport, an aeronautic seo- 
tion, horticulture, a German-colonial section, and one for 
hotels and restaurants. 


The German fleet, according to the latest statistics, 
comprises 91 warships, with a displacement of 266,237 tons 
and an aggregate of 292,229 indicated horse-power. From 
July 1, 1894, till June 30, 1895, the following vessels 
have been added to the navy: Two ironclads of fourth 
class, one cruizer of fourth-class, and one aviso, whilst a 
cruiser has been removed from the list. With these 
additions the German Navy now consists of 4 first-class 
ironclads, 3 second, 7 third and 8 fourth class battle- 
ships, 13 smaller protected vessels, 3 second-class cruisers, 
7 of third, and 8 of fourth, 5 gunboats, 10 avisos, 14 train- 
ing ships, and 9 vessels for special ——— There are 
14 admirals, 687 naval officers, 41 Marine Infantry 
officers, 87 engineers, 116 doctors, 144 armament, &c., 
officers, 32 torpedo officers, making a total of 1021 
officers and doctors. The men number 21,487, including 
3528 non-commissioned officers. 


M. Moissan has recently succeeded in preparing fairly 
large masses of pure molybdenum. Ths metal thus ob- 
tained has a specific gravity of 9, and is only fused with 
difficulty. The pure metal is quite as soft and as malle- 
able as wrought iron, and can be easily forged at a red 
heat. It can be preserved without oxidation under water 
for several days. The most remarkable property of the 
metal is, however, the fact that it can be cemented like 
wrought iron, forming a ‘‘ steel,” if the term may be used, 
which can be tempered similarly to iron steel. More- 
over, cast molybdenum containing several per cent. of 
carbon can be softened by placing it in a mass of oxide of 
the metal, justas in the ordinary process of making malle- 
able castings. Having a very great affinity for oxygen, 
M. Moissan suggests that it may be usefully added to the 
iron in a converter, replacing manganese or aluminium. 
As the oxide of the metal is volatile, it does not remain 
in the converter. 


Few cities possess a more perfect system of tram- 
ways than Copenhagen, and the various companies nearly 
all pay very handsome dividends. They are at present 
all horse trams, but the — of adopting another 
motive power—which would, of course, be electricity— 
is being discussed with some interest. The corporation 
has, therefore, been considering whether it would not be 
wiser to have this matter more fully investigated, and it 
is proposed to form a committee for the purpose of re- 
porting upon this subject. The committee will have to 
deal with the various forms of electric traction, and under 
what conditions permission could be given to use electri- 
city, also whether it would be advisable for the corpora- 
tion to purchase the different lines as their concessions 
closed, or whether the corporation should endeavour to 
unite the various companies in one company, or if they 
had better go on working independently of each other as 
heretofore. The question of how the tramway conces- 
sions could be more remunerative for the corporation is 
also included in the programme. 


A large party of the members of the Liverpool Engineer- 
ing Society paid a visit, on the 6th inst., to the Dinorwic 
Slate Quarries, Llanberis, and the Snowdon Mountain 
Rack Railway. The quarries, which cover an immense 
area of ground, have been in existence for over 200 years, 
although but little work was done in them for the first 
half of that period, the greatest _ of the progress 
having been made within the last or 70 years. The 
party, led by Mr. Brinckman, were first shown the system 
of splitting and dressing slates. The arrangements for a 
very large blast, which is to take place in a few weeks’ 
time, were shown. This blast will necessitate the use of 
about 20 tons of powder, and is expected to remove about 
200,000 tons of material. The chambers are driven in 
from 12 ft. to 20ft. from the face of the rock, and a pit 
12 ft. deep for the reception of the explosive is sunk in 
the chamber, which is again completely closed up before 
the explosion. There are six of these chambers in all. 
The line of railway now under construction from Llan- 
beris to the summit of Snowdon was next visited. The 
gauge will be 2 ft. 74 in., the gradients never steeper 
than 1 in 5}, and the curves will have no sharper radius 
than4 chaine. The system to be adopted will be the “track,” 
composed of solid double cast-steel “cogs,” and the loco- 
motives driving with two double pinions. four teeth, 


building and engineering, the wood industries, the porce- | N, 


the line is 4§ miles, and the road will be provided with 
terminal stations at Llanberis and the summit, with 
intermediate stations at two points on the route. Ibis 
intended to provide four locomotives with three trains of 
two carriages each, each train to accommodate 112 pas- 
sengers. The locomotives are being manufactured in 
Winterthur, Switzerland, and the carriages and wagons 
are being built at Lancaster. It is intended that the 
transit from Llanberis to the summit shall occupy under 
the hour, and the same in returning. 





Royat AGRICULTURAL Socrety.—The following is the 
award of the judges in the trials of hay and clover-making 
machines, which have been held this week at Pierce- 
bridge, near Darlington, in connection with the Royal 
Agricultural Society’s Darlington meeting: Class I.— 
For the best haymaking machine. First prize of 201. to 
o. 350, Messrs. W. Nicholson and Sons, Limited, 
Trent Iron Works, Newark, for their haymaker, No. 2 W.; 
second prize of 10/. to No. 787, Messrs. Barford and 
Perkins, Peterborough, for their haymaker No. 2. Class 
II.—F or the best clover-making machine. First prize of 
201. to No. 789, Messrs. Barford and Perkins, Peter- 
borough, for their clover-making machine, No. 1; second 

rize of 107. to No. 790, Messrs. Barford and Perkins, 

eterborough, for their clover-making machine No. 4. 


Street RAILROADS IN THE UNITED States.—There 
has just been issued, as a supplement to the American 
Street Railway Journal, a work of reference on street 
railway investments in the States, and the extent of the 
work at once attests the popularity of street railways, and 
the care with which the fullest data have been compiled. 
There are 250 pages, of about the size of an ENGINEERING 
page, dealing with 978 operating companies, 101 leased 
roads, and 387 new companies, all located in 688 cities 
and towns. No effort has been made to give aggregate 
results, but it is shown that in New York the gross earn- 
ings are 4.6 millions, of which 56 per cent. is absorbed in 
expenses. Abt Philadelphia and Brooklyn it is greater, 
and in fewcases less. Of course, thisincludes elevated roads. 
The work is specially intended for investors, and thus one 
finds all details of lease, of capital, of traffics for the past 
three years, and a description of plant, and directory of 
the staff. The work is arranged according to towns, but 
there is also an index to companies. There are 25 maps, 
including one of each of the principal towns. 





DERAILMENT NEAR Newport (ISLE oF WIGHT).—On 
March 30 last the leading coach of a passenger train 
became derailed near Newport, on the Newport and 
Freshwater line of the Isle of Wight Central Railway. 
The driver perceived it almost immediately, and at once 
brought the train to a standstill by means of the West- 
inghouse brake with which it was fitted. The derail- 
ment was, no doubt, owing to the road having been 
spread by the engine. A few days previous it had been 
found 1 in. too wide, and after the accident it was 
1Z in. wide; this was owing to the bad state of the 
sleepers, which are now being a replaced, under 
the orders of the Receiver, in whose hands the line now is. 
Major Addison, in his report, states that gauge-ties 
should be provided on all curves of 15 chains radius and 
less, and that immediate steps should be taken to 
strengthen the ——- way wherever necessary ; and 
he adds that the evidence of the permanent -way in- 
spector and ganger, viz., that the road is constantly 
getting out of gauge, owing to the rottenness of the 
sleepers, and that no notice is taken if it is not more than 
1 in. too wide, is something startling, and ‘‘a heavy 
responsibility will rest upon all concerned if the admitted 
defects are not remedied, and a very different standard 
of maintenance insured in the future.” To this we 
heartily say ‘‘ Amen.” 





Hourpay Guipes.—We have received from Mr. Henri 
Moser, of 14, Cockspur-street, London, a guide to Bosnia 
and Herzegovina, which is full of temptations to all that 
can make a somewhat lengthy excursion. The distance 
is not, however, so very great. Fifty-two hours will 
carry the traveller from London into a country saturated 
with Orientalism, and yet affording all the comforts and 
many of the luxuries of Western life. The illustrations 
show it to be full of beautiful and wild scenery, 
while the sketches of the inhabitants demonstrate that 
their primitive condition has not yet been spoiled by 
Parisian fashion- books. We should have liked an 
introductory} chapter on language, currency, hotels, and 
such-like topics that are so important to the traveller. 
The book is evidently designed to direct the tourist 
stream into the country, and doubtless will do so to a 
certain extent, but the average man would be more likely 
to be influenced if he were told something about railway 
fares and hotel charges. ‘‘ Through the Green Isle” is a 
guide to the districts traversed by the Waterford, Lime- 
rick, and Western Railway System of Ireland Jor doe f 
and Co., Waterford]. The chief towns are Waterford, 
Clonmel, Limerick, Tralee, Ennis, Galway, Tuam, and 
Claremorris. There is some very fine and wild coast 
accessible from this railway system. ‘‘ A Souvenir of 
the Cambrian Railways” is another pamphlet intended 
to influence the man who has not yet made up his mind 
as to where he shall spend his holiday. He must be very 
blind to natural beauty if he be not attracted by some of 
the pictures before us. This book has the advantage of 
having no letterpress; ib is entirely reproductions of 
photographs, and is obtainable at the offices of the com- 








think, clearly offers advantages at the present stage of 
boiler construction, 





therefore, being in gear at the same time, The length of 





pany, 41, Gracechurch-street, E.C., and at Messrs. Gaze’s 
offices. 
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THE INFLUENCE OF THE LOOO- 
MOTIVE. 

THe Railway Congress brings home to us the 
immense influence that the locomotive has exer- 
cised upon the fabric of society. It is scarcely 
possible for us of the present day to realise civilisa- 
tion apart from railways. If we try to imagine our 
condition with no means of progression on land 
except that depending on the muscular energy of 
ourselves or of horses, we find nearly every avenue 
of thought blocked at the outset. The regular 
supply of food and coal, in the quantities we are 
accustomed to, would be impossible, and very many 
of the existing channels for our energy would be 
closed. It seems as if we must revert to some- 
thing very like barbarism. That idea is, of course, 
greatly due to our want of imagination. It is only 
during the past 70 years that the locomotive 
has had any real existence, and it is a very 
insignificant part of the history of the world 
into that period. 
Of what happened in the thousands of years pre- 
ceding the nineteenth century we are very ignorant, 
but we know that numerous civilisations arose, 
flourished, and decayed. Possibly there were others 
of which we know absolutely nothing. Enough, 
however, remains to show that vast cities existed, 
in which people led busy, and probably fairly happy, 
lives ; there were Governments so highly organised 
that they administered law over areas as large as 
any that now own a single sway; art, poetry, 
literature, and the drama attained heights far be- 
yond our modern reach, and in many ways man 
was able to lead a full and intellectual existence 
without the aid of rapid transport. 

Nevertheless the fact remains that if the railway 
were suddenly abolished, suffering and disaster of 
inconceivable magnitude would fall upon us, and 
until we had so changed our habits as to bring 
them into harmony with the altered state of 
affairs, the greater part of us would have to face 
cold, starvation, and death, particularly those 
beyond the reach of sea carriage. The locomotive, 
next to the ocean steamer, is the greatest labour- 
saving appliance ever invented, and if it were no 
longer available, much that it now performs would 
have to be effected by muscular force. But there 
would be no new source from which to pay 
for the labour thus required ; indeed, the available 
fund would be reduced by the withdrawal of men 
from other industries. The population of the 








498! country would have to make shift with a lessened 
1}amount of food, clothing, luxuries, and amuse- 


ments. The poor would find their tables pro- 


53| vided with coarser viands ; meat would give place 


to bread, bread to oatmeal, and oatmeal to potatoes, 
almost the bottom step in the dietary of poverty, 
if we exclude the boiled nettles of the French 
peasant during the years preceding the Revolution. 
The rich, too, would have to economise, except in 
the case of those over-fortunate individuals that 
now have more money than they can conveniently 
spend. Wealth, however, is not the product only 
of the railway age. Money was spent in Rome in 
a way undreamed of even in Paris under the Empire. 
There were feasts there that would have made 
Bignon sigh with envy when he thought of the bill. 
But such expenditure was confined to the few—to 


3)a minority so small as to be inappreciable in 


figures, although it made a great show in society. 
And it must be remembered that, although Rome 


;| had no railways, it had splendid means of com- 


munication with the choicest parts of the world. It 
could command all the products of the Mediter- 
ranean littoral, from Egypt to Spain, at a less cost 








of carriage than must now be paid by an inland 


town. Further, it did not need to balance its 
imports by exports. A great portion of them catne 
as tribute from conquered nations. We very much 
doubt if in any portion of the world’s histury great 
wealth has been amassed in any place badly pro- 
vided with means of transit. 

Before the advent of the locomotive all great 
towns and cities, in Europe at least, were built on 
the banks of important rivers or were near the sea. 
Their existence depended on their being able to 
obtain their stores of necessaries by some more 
certain and economical means than road carriage, 
Even then, it is to be feared, the bulk of their in- 
habitants fared very badly according to our modern 
ideas. We know that the Roman proletariat cried 
for panem et circenses, and that the ruler who could 
provide a plentiful store of corn from Egypt had 
little to fear from social disturbances. In the pre- 
sent day wheat satisfies but a very small part of the 
wants of the average man. The railway has so en- 
larged his desires that a restriction to bread and 
water is considered a punishment, even in prison. 
In China we have the opportunity of studying 
the condition of a people without labour-saving 
appliances. We see a frugal, hardworking, and in 
some senses, highly civilised population situated in 
a fairly fruitful country, and yet bowed down be- 
tween the twin evils of overwork and starvation. 
It is only by nine-tenths of them living upon food 
that the English working man would consider barely 
fit for pigs, that they are able to exist, and this in 
spite of the fact that when Chinamen are planted 
among whites, they rapidly acquire a comfortable 
position by displacing the less competent members 
of the superior race. 

There is, undoubtedly, a general tendency among 
mankind to congregate in towns and cities, but 
during the greater part of the Christian era circum- 
stances have prevented this disposition having 
much play, except in favoured positions. When the 
cost of carriage is very great, and when labour gains 
but little from mechanical aid, both the man who 
tills the soil and he that eats its fruit must live 
near together, and so communities, if they exist at 
all, cannot be great. Manufacturers naturally 
form colonies, the size of which depends on 
the value of their goods as compared with their 
bulk, and the cost of transit. Within the past 
few years we have seen great iron and steel works 
moved from the Midlands and transported to the 
coast. The railways, in spite of all the advantages 
they offered, strangled them with their charges, 
and it was only under the cheaper conditions of 
ocean transit that they could live. When the 
prices of cotton goods fell, Manchester found that 
the cost of 36 miles of railway carriage to and 
from Liverpool so intolerable that it spent millions 
on aship canal, From the same city the historical 
works of Sharp, Stewart, and Co. were removed 
to Glasgow in search of better economic conditions, 
among which reduction of carriage expenses was a 
most important item. Hence we see that not only 
formerly, but also to-day, people who have to earn 
their living must live—not where they would 
choose — but where they can thrive the most. Hence 
we understand how it was that towns grew so 
slowly until the railway arose to alter our social 
conditions. 

Modern cities are absolutely dependent on the 
locomotive for their existence from week to week, 
and it really seems as if some of them were so large 
that they could not be fed by any other means. 
Formerly cattle were driven to London, to be 
there slaughtered, but one shrinks from picturing 
the state of our roads if that practice still pre- 
vailed. Of course our highways have long since 
ceased to grow. As the town stretches outwards 
into the country, streets multiply, but main avenues 
remain much as they were at the beginning of the 
century. The railways carry the increased traftic, 
and if they were abolished the first thing to be 
done would be to build roads to replace them. 
But even were all done that is possible to replace 
the railroad and the locomotive, the removal from 
other industries of the large amount of labour 
required for transportation, and the immense rise 
in price of all heavy or bulky materials, would, as 
we have pointed out, so transform our social con- 
ditions that we should have to give up the greater 
part of what we regard as the pleasant side 
of life. One does not need to be very old to 
notice the great change that has come over the 
habits of the middle and the lower middle classes. 
What 50 years ago were luxuries are now neces- 
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sities, while the necessities of those days are re- 
garded as only endurable under the stress of the 
direst poverty. If we search the very meagre 
accounts the historians provide of the manners of 
the middle ages, we encounter a picture of dirt 
and discomfort which is absolutely revolting to us. 
The alteration from the former state of things to the 
present is almost entirely due to the locomotive 
and the railway, particularly in northern climes. 
In s athern Europe and in sub-tropical regions life 
is easier. Clothing and shelter are only required 
in a very moderate degree, while the soil gives its 
harvest without much labour on the part of the 
husbandman. It was under these favourable condi- 
tions that the ancient civilisations were reared, 
aided almost always by successful conquest, and the 
enforced labour of captive races. 

The steam railway is, as we have said, the greatest 
labour-saving machine that the world has ever seen. 
If it were only that, it would still excite our admi- 
ration, and itsinventors and builders would deserve 
our gratitude. But its effects in the moral and 
intellectual world probably exceed those in material 
affairs. Just as people bred in acity differ from their 
cousins of the country, so do the inhabitants of a 
developed land stand out in comparison with one that 
still depends on the wagon and the stage coach for 
its transport. To find on one’s breakfast table the 
replies to letters addressed only 24 hours previously 
to correspondents 400 miles away ; to be able to 
enjoy the exhilaration of tearing through the 
country at the rate of 40 or 50 miles an hour; to 
be able to travel from London to Vienna in less 
than two days; all these are mental stimuli that 
infallibly show their effect on a population, and 
cause it to live at a higher rate—to take more out 
of time—than is possible when one must either 
remain in one spot, or spend a good part of life in 
getting from place to place. Time is money to 
most of us, and it is only a small part that 
we can spend as we please. The major portion 
is mortgaged beforehand for food and clothing. 
What we can get out of the remainder in the way 
of knowledge, experience, and widened views of the 
world and man depends very much on the facilities 
we have for locomotion. Not only have we the 
benefit of what we gather ourselves in this way, but 
we also share in the gleanings of others. The most 
characteristic feature of the nineteeth century is the 
rapid increase of knowledge and its immediate dis- 
semination. The increase in labour-saving devices 
has set at liberty great numbers of men who are able 
to devote themselves to intellectual pursuits, and to 
place on record the results of their researches. Their 
writings, instead of passing slowly and fitfully through 
a small circle of readers, flash over the world, and 
are accessible to all. We remember once reviewing 
a book in which the author ascribed the theory of 
evolution to the express train, because, he argued, 
without our modern system of railways it would 
have been impossible to gather together the 
immense mass of facts necessary to justify the 
hypothesis. Possibly he was correct; certainly 
the man of science is as deeply indebted to the 
railway as is the engine-driver, who, but for the 
locomotive, would have had to gain his living by 
carrying heavy burdens on his shoulders, instead 
0 merely watching a steam motor do his work for 

im. 

In concluding, it is sad to have to confess that 
while the railway has given to the bulk of us easier 
lives and more time for intellectual enjoyment, we 
have not been able to overtep the mental stature of 
those that went before us. We suppose that there 
are now in this country a hundred poets and 
dramatists for every one in the time of Elizabeth, 
but how much more worth are the writings of 
the few than ofthemany! Our artists, again, have 
the run of all the galleries of Europe, and can com- 
pare the styles of all ages, but still the Old Masters, 
who often lived and died within the bounds of a 
petty Italian State, are beyond t.eir rivalry. Our 
architecture, alas! is worse than our art. In all 
these things we must confess our inferiority. Even 
in science, which is our strong point, Newton, 
Kepler, and Copernicus stand head and shoulders 
above us. Great men cannot be made by machinery, 
and, indeed, it seems as if our modern system were 
antagonistic to their growth. The average man 
gains immensely by having a vast amount of in- 
formation placed at his command, and by being 
able to enter any field of research that attracts 
him, but the genius seems to suffer. His relative 


mental stature is, of course, depreciated by the 
presence of a crowd of fairly big men among whom 





he is placed, while his actual size does not come 
up to that of the giants of the past. 

In all professsions we find it admitted that the 
places of the great men of the early part of the 
century are not filled again. The average know- 
ledge and ability of the members is immensely 
raised, and capable men can be counted in dozens 
where once they were to be enumerated in twos 
and threes. But it is seldom that we find 
any that stand apart from their class, on a 
distinct plane, as was once the case. . Our 
modern improved methods, according to which 
knowledge is treated as a raw material by me- 
chanical methods, and is then administered like 
physic, is enormously successful up to a certain 
point. But beyond that point, the influences 
which are typically represented by the locomotive, 
tend to repression. The réle of machinery is to 
duplicate existing objects ; creation is beyond its 
scope. 








THE EFFICIENCY OF HEATING 
SURFACE IN STEAM BOILERS. 

NorwitHsTANDING experimental evidence to the 
contrary, the statement is often made that heat 
passes from the furnace gases to the water ina 
boiler at a rate which varies directly as the dif- 
ference between the temperatures of the two fluids. 
This may be expressed by the formula, 

T-t 
Q=K x - (1) 
Where 
( = units of heat transmitted per hour by 1 square 
foot of heating surface. 
K=an empirical constant depending upon the 
material of the boiler-plate and its condition. 
X = the thickness of plate in inches. 
T = temperature of the hot gas. 
t = temperature of the water. 

Probably this error arose originally from a mis- 
application of the following sentence, which occurs 
on page 258 of Rankine’s ‘‘Steam Engine”: ‘‘ The 
rate of conduction through a flat layer of uniform 
thickness is simply proportional directly to the 
difference between the temperatures of the two 
faces of the layer and inversely to its thickness.” 

Itshould be remembered, however, that Rankine 
was here speaking only of what takes place in the 
substance of a homogeneous plate, the two faces of 
which are maintained at known temperatures ; 
whereas, in boiler work, the only temperatures dealt 
with are those—known or assumed—of the water 
and the gas respectively. It might be supposed 
that the wet and dry faces of the plate are sensibly 
of the same temperatures as the fluids with which 
they are in contact ; in which case the formula (1) 
would apply. 

Mr. Durston, however, has shown* that in the 
case of some tube-plates with which he experi- 
mented, the dry side was hotter than the water by 
not more than about 67 deg. to 86 deg., when the 
plates were clean. When the wet side had a de- 
posit upon it of earthy grease about ;}, in. thick, 
the temperature of the dry side of the plate rose to 
about 537 deg. above that of the water, but was still 
far below that of the gas. No experiments seem to 
have been recorded in which the temperature of 
the wet side of the plate was determined. It seems 
probable that when the plate is quite clean it is 
not much hotter than the water, although there 
must be some difference, or there could be no 
transfer of heat. 

When very dirty, Mr. Durston’s experiments show 
that the temperature of the wet side may be con- 
siderably higher. 

Some experiments by Dr. Kirk are plotted on a 
diagram given on page 333 of our fifty-fourth 
volume. In these it will be seen that, as the thick- 
ness of the plate was reduced, its temperature be- 
came more nearly that of the water, till, when about 
}in. thick, they would have been identical. As just 
pointed out, this cannot be true, so the curve, if 
continued, would evidently change its character as 
the plate approaches an infinitely small thickness. 
The figures on this diagram are given very closely 
by the empirical formula, 

_ 1,047,600 X 
1200 + 873 X" 
where @ = the temperature of the plate, and X its 
thickness in inches. According to this, the plate ex- 
perimented on would never have exceeded 1200deg., 
even if its thickness had been increased indefinitely. 


- (2) 


* See ENGINEERING, vol, lv., page 394. 





The principal cause, besides soot, of the great 
difference found in practice between the tem- 
perature of the furnace gas and that of the dry 
side of the plate, is probably the fact that as soon 
as the layer of gas next the plate has given up part 
of its heat, it forms a badly conducting screen, which 
prevents the rest of the hot gas touching the plate 
till it has moved out of the way by convection or 
otherwise. 

Heuman showed in 1876 that till a plate was 
raised to a certain critical temperature, flame could 
not come in contact with it, and Mr. Thomas 
Fletcher, of Warrington, demonstrated this fact 
very clearly in a lecture delivered in 1886.* The 
varying resistance due to this layer of compara- 
tively cool gas, and possibly other causes, renders 
the statement quoted above from Rankine, and 
equation (1), inapplicable to boiler problems. 

Rankine himself fully recognised this, and on 
page 260 of ‘‘The Steam Engine” he gave a 
formula which (using the same symbols as before) 
reads thus : 


(3) 


The thickness is not here taken into account 
at all, as the substance of the plate offers such a 
small proportion of the total resistance that it is 
negligible. 

In some experiments by Mr. Blechynden,+t which 
fully corroborated this formula, he found the in- 
fluence of thickness on the rate of heat transmission 
was small even with perfectly clean plates, while 
it was practically nil when the plates were at all 
dirty. 

: this formula a is an empirical factor which 
Rankine found to vary in actual boilers between 
160 and 200. Mr. Stromeyer (see page 443 of our 
tifty-eighth volume) considers it should be 217. Mr. 
Blechynden’s experiments gave a value of about 
40 to 50 for clean plates varying in thickness from 
in. to $in. As this corresponds to an efficiency 
fourtimes greater than Rankine and others have 
found in actual boilers, some explanation seems 
necessary before such a low value of a can be 
accepted. His results, however, plot so well that 
they may be taken as evidence of the truth that 
the rate of transmission varies as the square of 
the difference of temperature, or, in other words, 
that the rate of transmission per degree of differ- 
ence is simply proportional directly to the ditfer- 
ence between the temperatures of the water and 
the furnace gas. 

Mr. Blechynden points out that the fact that the 
efficiency of heating surface varies as the square 
of the difference of temperatures, shows the im- 
portance of making this difference as large as pos- 
sible by means of rapid combustion, obtained by 
fan-blast or high chimneys. 

A comparison of equations (1) and (3) shows that 
the difference of the temperatures of the two faces 
of the plate must vary nearly as the squares of the 
temperature differences of the gas and the water, 
and, although Mr. Durston’s experiments do not 
give sufficient data to establish this, such as bear 
upon it agree with this conclusion as nearly as 
could be expected in experiments of this nature. 

In connection with the discussion on Serve tubes, 
which lately took place in our columns, it is interest- 
ing to see, on referring to Mr. Fletcher’s lecture 
already alluded to, that he distinctly foreshadowed 
them, and described the increased efficiency he had 
found with internally ribbed flues. This was 
ascribed to the fact that as the conducting section 
of the ribs was small in comparison to their heat- 
absorbing surface, they soon reached the critical 
temperature at which flame contact was possible. 

Doubtless the same action takes place to some 
slight degree in a Serve tube, and, although there 
is probably no flame inside, the hot gases come into 
more intimate contact than in a plain tube. 

Mr. Fletcher exhibited two vessels, one with a 
plain bottom, the other with studs projecting from 
its under surface. Although the surface of the 
latter in contact with the water was stated to be 
only half that of the plain vessel, it boiled a 
gallon of water in little more than half the time 
required by the plain vessel, so that the studded 
surface was over three times as efficient as the 
plain surface ; a result apparently entirely due to 
flame contact. As already pointed out, the results 
of experiments seem to indicate that the metal, 
unless very dirty, readily parts with its heat to the 
water, so that the ribs outside the tubes suggested 
~__ * See ENGINEERING, vol. xlii., page 69. 

t Ibid., vol. lvi., page 74. 
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by one correspondent would not be likely to 
greatly increase their efficiency. 

It is to be noted that the mode in which Mr. Durs- 
ton conducted his experiments was by boiling water 
in vessels the bottoms of which were intended to 
represent the tubeplates of steam boilers. For 
this purpose they were made of steel plate from 
5 in. to in. thick, and short lengths of boiler tube 
were expanded in holes drilled for the purpose. 

Before inserting the tubes, plugs of metals, the 
melting temperatures of which were known, were 
inserted in holes drilled radially from within the 
tube holes. Of course, these radial holes were 
covered and sealed up by the expanded tubes. 
After boiling water for some time, the tubes were 
withdrawn, and by noticing which plugs had melted, 
it was possible to form an approximate estimate of 
the temperatures the plates had reached in their 
immediate neighbourhood. 

This plan was first devised by Dr. Kirk, who 
used it in his experiments already alluded to. 
His plates covered a wider range than Mr. Dur- 
ston’s, being from 4 in. to 2? in. thick. 

Mr. Fletcher boiled water in a vessel placed over 
a powerful gas burner of the Bunsen type, and 
showed that a piece of paper, which would char if 
raised to a temperature of 400 deg. Fahr., was not 
discoloured when pasted under the bottom of the 
vessel used as a boiler. When the eye was placed 
on a level with the bottom of the vessel, a clear 
space was seen between it and the flame. The 
thickness of this space exceeded that of the paper 
by about ;5 in. This was demonstrated by 
laying thin pieces of copper against the paper. If 
these were under ;}5 in. thick the paper 
was not charred; if the copper was thicker than 
this, the paper was at once discoloured. 

Mr. Blechynden used vessels having thick 
bottoms made of boiler-plate, in which he boiled 
water at atmospheric pressure. Their sides were 
carefully protected from flame and radiation, so 
that all the heat reaching the water had to 
pass through the bottoms of the vessels. A 
mass of asbestos lumps, covered by a sheet of 
wire gauze, was maintained at a steady heat by gas 
burners; this being found a more constant and 
uniform source of heat than a naked flame. The 
units of heat passing per degree difference of tem- 
perature were calculated from readings of three 
thermometers ; one in the water, one imme- 
diately under the boiler, and the third immediately 
over the heated wire gauze. 





CONTRAOTS FOR INDIA-RUBBER. 

‘¢THE rubber must consist of fine Para, with a 
suitable proportion of sulphur, and must be free 
from all admixture of oxidised oils or similar foreign 
bodies.” Some such clause as this is now very 
generally to be met with in the specifications for 
mechanical or other rubber goods, issued by public 
bodies, railway companies, &c. The trite ques- 
tion, however, may be asked whether the said 
clause is really meant to be read literally by con- 
tractors, because, in the light of certain contracts 
which have come under our notice, it would seem 
that the manufacturer who adheres closely to the 
letter of the specification, stands but the remotest 
chance of success, as he will be told that his price 
is too high, that is, supposing that any explanation 
of the non-success of his tender is vouchsafed him. 
Now, the unsuccessful tenderer—and, indeed, any 
one in the trade—will easily assign a cause for this 
result, and in nine cases out of ten he will be right 
in jumping to the conclusion that the accepted 
tender refers to goods not wholly consisting of fine 
Para rubber and sulphur. 
__ It would be idle to ignore the fact that the buyer, 
in the majority of cases, looks at the price more 
closely than he does at the quality of the goods, 
and this, we contend, is a regrettable state of affairs 
when the specification refers to an article of definite 
composition. Not to be prolix, we would state at 
once that, in our opinion, if fine Para rubber is 
asked for, the buyer should be particular in seeing 
that he gets it, and not a colourable imitation ; if, 
on the other hand, the best is not so much re- 
quired as a good quality article which is capable of 
standing certain tests, then let the above clause be 
deleted from the specification, or, at any rate, so 
altered as to put all manufacturers on the same 
footing. 

It is difficult for the practical man to repress a 
smile at seeing in print such a clause, or one, let 
us say, stipulating for Para rubber with 45 per 








cent. of mineral, and then to find that a tender has 
been accepted at 1s. 6d. or even 1s. per pound, 
when 3s. 6d. per pound would be more nearly the 
price for a composition of rubber to this given speci- 
fication. The market price of raw Para rubber is 
at the present time about 3s. per pound net (vary- 
ing a few pence), and after washing and cleaning 4s. 
per pound; then come the several charges for 
manufacturing, selling, and a fairallowance for profit, 
so that a net selling price of 3s. 6d. cannot be con- 
sidered as at all out of the way, while such prices 
as 1s. 6d. or 1s. would ba quite impossible. 

Of course where quotations only vary by a 
penny or two per pound, there is much to be said 
on behalf of the buyer who chooses the lower- 
priced article, as there are inherent difficulties in 
the way of determining the quality of the goods. 
Analysis offers exceptional difficulties to the 
expert in such matters, and to the novice, who has 
perhaps but a slight knowledge of the nature of the 
raw material, and probably none at all of the pro- 
cesses which it goes through in the factory, such 
analyses offer difficulties practically insurmountable. 
It certainly seems desirable that matters of this 
sort should be dealt with by those whose practical 
knowledge of the works routine would enable them 
to supplement the deductions of analysis pure and 
simple. 

It has been argued that if the clause objected 
to were omitted, or if, at any rate, no refer- 
ence were made to Para rubber, the contractor 
would have no guide as to the quality of the goods 
required. We do not quite see, however, that 
this is a justification for its insertion in those cases 
where it is certainly not intended to adhere to it 
in the letter. Where price is an object, other 
rubbers of almost equal value to Para for mechani- 
cal purposes may be usefully employed, and we 
see no good in the buyer blinding his eyes to the 
fact that he is buying such, and not fine Para, Due 
recognition of this fact would be no discredit to 
him, while it would certainly be to the moral 
advantage of the trade generally. At the present 
day, adulteration is carried on to an enormous 
extent, and is doing incalculable injury to the 
rubber trade. Let us instance the important 
article known as engine packing, sold to - day 
at 6d. per pound net, consisting solely of waste 
rubber and inferior powders, even the cloth base 
of the packing being of the poorest quality. The 
use of such rubbishy packing creates endless 
trouble, in that it scores the rod, requires constant 
screwing up, and oftentimes obstructs the engine 
valves. Cheap engine packing does not pay, and 
it would be better if engineers recognised this fact. 
Every india-rubber manufacturer knows that a fair 
quality packing should sell at 1s. 9d. per pound 
net. There is deception on both sides, but not 
dishonesty in its strictest sense, because in the great 
majority of cases the buyer gets value for his money, 
and to him, far more than to the manufacturer, do 
we attribute the blame for the present unsatisfac- 
tory state of affairs. It is difficult to see how an 
improvement is to be effected until the buyer really 
awakens to the fact that cheapness can only be 
attained at the expense of quality, as for the past 
few years the raw rubber market has been steady, 
and prices bid fair to be maintained. 

Though at the present time the article made of 
pure rubber is tending to rapid extinction, the 
art of making such goods is not lost, but simply 
latent, and at the first signs of encouragement from 
the consumer, Para rubber will spring into its 
former dominant position, and oust its rivals from 
their present vantage-ground. Let the consumer 
examine his books of, say, 20 or even 10 years ago, 
and compare the prices then paid with those he 
stipulates must not be exceeded at the present time, 
and the cause of the present inferiority of goods 
will stand out prominently, and in a manner which 
no vague accusations against the honesty of manu- 
facturers can explain away. Some such movement 
in the direction we have indicated would, we feel 
sure, not only be to the ultimate advantage of the 
buyer, but would immediately conduce to the wel- 
fare of an important industry. 





THE REDCAR BOILER EXPLOSION. 

Tue terrible explosion at the Warrenby Iron 
Works, near Redcar, which took place on June 14, 
is distinctly unique, in so far that no explosion 
of such a character and magnitude has ever before 
been chronicled in this country. The one which 
beats the record in the history of steam, up 








to the present time, is that which occurred at 
Shamokim, Pennsylvania, in October, 1894, when 
27 boilers, out of a range of 36, blew up, we 
might almost say simultaneously, with the most 
disastrous consequences, though the number of 
deaths was not so great as at Redcar. Another 
noted explosion took place in Upper Silesia in 1887, 
when a range of 22 boilers burst. Compound explo- 
sions have occasionally occurred in the United 
Kingdom, such as, for instance, that at Moss End 
Tron Works, near Glasgow, in 1863, when five boilers 
blew up, and niné persons were killed ; a second at 
Fenton Park Iron Works, Staffordshire, in 1862 ; 
and a third at St. Helens, in 1872, when three 
boilers in each instance blew up; while several 
cases in which two boilers have burst together have 
been reported. At Redcar, however, as many as 
11 boilers exploded, and the occurrence has natu- 
rally excited widespread interest. As the Board of 
Trade formal investigation has yet to be held, we do 
not propose to refer indetail tothe matter at present, 
but the following information, together with the 
engraving* on the next page, may be of service to 
our readers in enabling them to form some opinion 
as to the general character of the disaster. 

The Warrenby Iron Works, near Redcar, were 
erected some 23 years ago by Messrs. Walker, 
Maynard, and Co., and are still owned by that firm. 
The steam power was provided by a range of 15 
boilers, of the plain cylindrical, egg-ended, exter- 
nally-fired type, heated by the gases passing off 
from the blast-furnaces. They measured 66 ft. in 
length and 4 ft. 6in. in diameter, the working 
pressure being 60 lb. on the square inch. Shortly 
after nine o’clock on the evening of Friday, June 
14, when, fortunately, only about one-fourth of the 
total number of men usually employed at the works 
were engaged on night duty, 11 of the boilers 
exploded. The two outer ones at each end of the 
range did not fail, but remained intact, or nearly 
so, and pretty much in their original positions. Of 
the 11 that burst, 10 severed at the third ring seam of 
rivets from the firing end, and the eleventh at the 
fourth ringseam. The third ring seam, it may here 
be pointed out, was just over the firebridge. When 
the boilers were thus divided the two sections of 
each flew in opposite directions, some of them being 
separated by about 250 yards. The violence of the 
explosion will be better estimated when it is stated 
that one of the boilers, or the greater portion of it, 
was blown upwards of 100 yards forwards, and the 
back end of another boiler 180 yards backwards, while 
other fragments were carried to considerable dis- 
tances and scattered indiscriminately, some of them 
falling one on the top of another. The brickwork 
setting was reduced to a heap of débris, but the 
chimney and the blast-furnaces escaped injury. The 
engines were, of course, brought to a standstill, thus 
stopping the working of the furnaces ; but Messrs. 
Bolckow, Vaughan, and Co. considerately came to 
the firm’s assistance, and lent three multitubular 
boilers, so that work might tosomeextent beresumed, 
in order to prevent the contents of the furnaces cool- 
ing down and solidifying. It was a fortunate cir- 
cumstance that the explosion did not occur during 
the daytime, when a greater number of workmen 
would have been on the premises. As it was, the 
results were deplorable ; as many as 11 persons 
were killed and about 20 others injured, some of 
them very seriously. 

It was no easy task to identify the parts and 
match the various sections in order to refer, as far 
as possible, the boilers to their original position, 
and thus gain a clue as to which boiler went off 
first, and the cause of its failure. It will, we think, 
probably be found that the culprit was one of two 
boilers which were working under slightly different 
conditions from the others in the range, one of 
them having just been started to work after clean- 
ing, while the other was just about to be laid off, 
the gases having been shut off, although the steam 
connection remained open. On this point, definite 
information will, no doubt, be forthcoming at the 
Board of Trade inquiry. 

The cause of the explosion has yet to be officially 
declared, but in the meantime it may be stated that 
the plates were not wasted by corrosion. The 
scale upon them was of no importance, nor was 
there any evidence apparent of their having been 
over-heated, although the explosion was attributed 
to over-heating by the engineer appointed by the 





* The pene from which our engraving has been 
prepared is one of several excellent views of the scene of 
the explosion which have been taken by Mr. J. E, Hog- 
gard, photographer, Coatham, Redcar. 
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coroner to investigate on his behalf. This will be 
seen from the report of the proceedings at the 
inquest, to which allusion is made below. It may, 
however, be briefly stated that shortness of water, 
when occurring with externally-fired boilers, pro- 
duces a longitudinal rent somewhat below the 
ordinary water-line, and does not seam-rip them at 
the bottom. The actual cause of the disaster at 
Redcar will, we suspect, be found in another 
direction. 

The boilers, which were 20 years old, had 
suffered from the action of the flames, and some of 
them had been repaired at the bottom. In this 
construction of boiler the tendency to fracture and 
seam-rip is a well-known source of mischief, and 
we should not be surprised if the explosion under 
review is declared to afford another illustration of 





the dangerous and treacherous character of plain 


of which the attention of the members has been 
called in the reports. Plain cylindrical boilers 
rending in this way always fly to a great distance, 
as these had done, having time, while in the act of 
completing the rent from the bottom to the top of 
the transverse seam, to take a sufficient angle of 
elevation both for the clearance of obstacles and the 
attainment of long range. The escape of water and 
steam from this opening at the bottom of the boiler 
would destroy the brick seating and blow up the 
sister boilers, which, falling again on an irregular 
bed of loose brick, would become so strained as to 
rend... . and which in boilers having their 
steam up would be inevitably followed by explo- 
sion.” Again, in April, 1863, when reporting on 
the explosion of a group of five boilers at Moss End 
Iron Works, near Glasgow, Mr. Fletcher said : 
‘* There is no reason for attributing the explosion 





the minds of some firms who are employing a type 
of boiler which undoubtedly admits the element of 
grave risk in its use. We shall watch the proceed- 
ings at the Board of Trade inquiry with interest, 
and shall hope to give our readers a full report in 
due course. That the inquiry will be painstaking 
and searching goes without saying, and it is trusted 
that the results will act as an educational influence, 
and tend to the prevention of explosions from these 
externally-fired boilers. 

At the coroner’s inquest a report was presented 
by Mr. W. P. Ingham, consulting engineer, 
Middlesbrough, and from this we may, perhaps, 
give the following extract : 


** T have carefully examined the exploded boilers, and 
find that nearly all of them have been more or less repaired 
on the bottom side, with patches at the circumferential 
or ring seams, and in some cases an entire new plate has 














cylindrical externally-fired boilers; indeed, we}. 


should be surprised if any other conclusion were 
arrived at. The manager of a large iron works, in 
which a number of boilers of this class were in use, 
stated some time ago that they were a source of 
constant annoyance and expense. It was no un- 
common event for one of the ring seams, a little be- 
hind the fire-bridge, suddenly to rend through the 
line of rivet-holes when the fires were being cleaned, 
this being the result of contraction at the bottom ef 
the boiler due to the inrush of cold air at the open 
firedoor and at the partially uncovered firebars. It 
is very probable that it will be found that some- 
thing of this nature has occurred at Redcar. 

As bearing specially upon this 2xplosion, it may 
be mentioned that upwards of 30 years ago the 
Manchester Steam Users’ Association, in their pub- 
lished reports, called attention to the dangers atten- 
dant on external firing. In March, 1862, when 
dealing with the explosion of a triplet of boilers at 
Fenton Park, the Association’s chief engineer, Mr. 
Lavington Fletcher, wrote as follows: ‘*... 
think it most probable that in the first instance 
one of the boilers rent over -the fire at a 
transverse seam, the treachery of which in these 
under-fired boilers is so common, and to instances 





. . . to unwise or excessive pressure, or to short- 
ness of water, but to the weakness of the transverse 
seams over the furnace, to which all externally- 
fired boilers are found to beliable. . . . .” Further, 
in the monthly report for November, 1878, a list 
was given of upwards of 50 explosions arising from 
this class of boiler, while since that time many 
other explosions have occurred from a precisely 
similar cause. 

These reports, written so long ago, cast a light 
over the Redcar explosion to-day, and give a clue 
to the cause, which should be steadily followed up. 
A wider question is also involved, and to this the 
attention of the Board of Trade Commissioners will 
probably be directed, viz., whether the continued 
use of these long externally-fired boilers is wise, 
and whether it is not desirable that they should be 
generally superseded by boilers fired internally, 
many of which are in use at iron works, and give 
good results. History is constantly repeating 
itself, and we fear that so long as these externally- 


I| fired boilers are retained, so long will explosions 


recur, though we may not again be startled by one 
so appalling in its character and results as that at 
Redcar. Still, what has been may be, and we do 
not wonder at the presence of an uneasy feeling in 





been put in; but in no case can I find that ‘any of these 
repairs have given way, or are’at all likely to have caus d 
the explosion. I consider that the boilers have been well 
kept, and, so far as I can see, carefully repaired and 
cleaned, there being very little scale on the inside. On 
examining the front part of the boiler coloured red on the 
plan I found strong indications of overheating. This was 
on the outside of the boiler, whilst on the inside it was 
only faintly perceptible. This could be caused by the 
boiler being short of water. I particularly call your 
attention to the fact that of all the boilers that have ex- 
ploded this is the only one that has given way at the 
fourth seam from the front end, all the others, without 
exception, having gone at the third seam; and further, 
that the end of this particular boiler has been blown the 
greatest distance from the scene of the explosion. I am 
of opinion that the ripping of this fourth seam was the 
cause of the accident, and that it was caused by over- 
heating. All the exploded boilers, with the exception of 
the one mentioned, have broken off at the third seam 
from the front end. This I think is accounted for by the 
fact that the trunk or tube which carried the glass water- 
gauge was built into the front brickwork, and the first 
cast-iron saddle supporting the boilers was on the third 
plate. If one boiler exploded it would blow down the 
brickwork supporting the next and probably other boilers. 
The supports having gone, the weight of the boiler would 
be thrown on the third seam, which under the circum- 
stances would give way. I think this is further proved 
by the fact that the four boilers at the outsides have nob 





exploded, but have been blown on one side and prevented 
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from falling by the accumulation of bricks blown from 
under the other boilers. Of course all this would take 
place in a moment, and there would be no appreciable 
interval of time between the explosion of the first and 
other boilers. As to the type of boiler, I do not consider 
it, to say the least, a desirable one. I have had personal 
practical experience with 51 boilers of this class at the 
various works I have been employed at, and I have 
always found that through the difference in expansion 
between the top and bottom of the boilers, or if the 
bottom plates get a little overheated, the circumferential 
seams will rip, and they require very close inspection and 
care.” 

The Coroner, in summing up, said ‘‘ the boiler 
which was supposed to have caused the accident 
had only recently been cleaned out, and was in 
proper condition.” The jury returned the follow- 
ing verdict : ‘‘ That the bursting of the boilers was 
caused by the overheating of one of them, there 
being no evidence to show how this overheating 
originated.” Further, that, ‘‘ in the opinion of the 
jury, everything was done that could be done by 
the firm, that there had been no negligence, and 
that everything had been kept up to the correct 
standard.” 

Mr. Walker, one of the firm, thanked the jury 
for their expression of opinion. His firm had 
always tried to keep everything to a proper stan- 
dard, and they deeply regretted the occurrence of 
the explosion, and the loss of life that had resulted. 








THAMES BRIDGES.—No. XVII. 
27.—RicHMoND BRIDGE. 
Tue Thames at Richmond is about 300 ft. in 


width, and high water occurs 1 hour and 15 minutes 
later than at London Bridge, 16} miles down the 
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population of about 15,000, possesses but little 
interest, and had no monuments of great age. The 
bridge was commenced in 1774, after an Act of 
Parliament has been obtained ; it was intended— 
as at Kew—to replace an ancient ferry, and the 
site was not definitely fixed by the Act, but was 
defined to be either above or below the ferry cross- 
ing, according to the decision of the adjoining 
‘landholders, lessees, or assignees, whose pro- 
perty may be materially affected thereby.” The 
dimensions that were prescribed by the Act 
were as follows: The centre arch was to be 
60 ft. span, with a clear headway in the centre of 
25 ft. above low water, and the other arches were 
to diminish symmetrically, so as to leave a clear 
waterway of 250 ft. The width between parapets 
was to be not less than 24 ft., divided into a 
carriage-way and two footpaths. ‘‘The bridge was 
not to be rated nor assessed for land tax or any 
other public or parochial rate or tax whatever.” It 
was ‘‘not to be deemed a county bridge, so as to 
subject the counties of Surrey or Middlesex, or 
either of them, to the repair or support thereof.” 
It is worth noting that the owner of the ferry held 
an unexpired lease under the Crown at an annual 
rental of 111. 13s. 4d., and that this rental was paid 
to the Crown by the bridge-owners after they had 
settled with the proprietors of the ferry and 
acquired their rights. The tolls permitted were 
heavy enough, varying from 2s. 6d. for a coach 
with six horses to 1s. for a vehicle and a single 
horse, 50 per cent. additional being charged 
on Sunday. Foot-passengers paid a halfpenny, 
and cattle 33. 4d. per score. Of course all these 
charges disappeared when the bridge was acquired 
by the authorities some years ago. It was also 





Trppineton Lock BripGE. 


river. As already explained in a previous article, 
the construction of a regulating weir at Richmond 
has placed the reach, as far as Teddington, under 
control, greatly to the advantage of navigation and 
to the beauty of the neighbourhood, no unimportant 
matter in so favourite a suburb as Richmond. The 
road bridge illustrated on page 48 was built more 
than a century ago, and, like that of Kew, could be 
ill spared, even in favour of a more convenient 
roadway, on account of its associations. Richmond 
is far richer than Kew in its history, for it pos- 
sessed a royal palace some centuries before Henry 
VIL., in 1500, changed its name from Sheen to 
Richmond in commemoration of the Battle of 
Bosworth. Edward I. seems to have been the 
first monarch who resided at Sheen, and Edward III. 
built a palace there, in which he died in 1377. 
From that time until the death of Queen Elizabeth, 
the sovereigns of England resided more or less 
continuously at Richmond. It ceased to be a royal 
residence with the Commonwealth, though for 
several reigns after the Restoration, what was left of 
it was occasionally occupied. In 1720 the palace had 
fallen into decay, and was divided into tenements. 
The park, which has an area of 2015.5 acres, 
remains royal property, and is famous for its fine 
timber and picturesque growth. The town of 
Richmond, which has, with its surroundings, a 





enacted that when the money borrowed to build 
the bridge had been repaid, together with interest, 
and that when a sum of 50001. had accumulated in 
the funds to maintain the bridge, the tolls were to 
be discontinued, and to be revived when the mainte- 
nance fund had decreased to 1000/. ; 

The following reference to Richmond Bridge 
occurs in Boydell’s History of the River Thames 
(1794): ‘‘ Richmond Bridge is an elegant structure 
of stone, consisting of five arches, from a design of 
Messrs. Payne and Couse (Mr. Payne was the 
architect of Kew Bridge), and was erected at the 
expense of 26,000]. The first stone was laid on 
August 23, 1774, and the whole was completed in 
December, 1777. The ferry at this place, being an 
appendage to the manor, belonged to the Crown, 
but on the building of the bridge an Act of Parlia- 
ment passed to enable the Crown to grant the fee 
simple of it to the commissioners.” As stated 
above, the cost of the bridge was 26,000/., of which 
25,0007. was raised by a tontine in shares of 100/., 
bearing interest at 4 per cent. The lessee of the 
ferry sold his rights to the commissioners for 6000/., 
or 2201. per annum. 


28.--Treppincton Foor-BripGEs. 


The bank of the Thames at Teddington is 
bordered with private property, and hence those 





dwellers in the district who are not in the fortunate 
position of living on the margin of the stream, have 
no means of directly enjoying the noble river that 
runs past them. On the opposite bank there is 
plenty of land accessible to the public, but it is 
necessary to cross the waterway in order to enter it. 
Formerly there was a ferry, but, of course, there was 
a toll to pay both in going and returning, which 
operated as a bar to the free enjoyment of the 
natural beauties of the spot. To remedy this state 
of affairs, the Teddington Local Board determined 
to erect the foot-bridges shown in our illustrations on 
this page and on page 48, and entrusted the work of 
designing them to Mr. George Pooley, of 21, John- 
street, Adelphi, W.C. At the available site the 
water stands at two levels. Part of it is below the 
weir, and is accessible to the tidal flow, and part of 
it is in the Teddington Lock cut, at the level of the 
first canalised portion of the Thames. At the time 
the bridges were built, that is, in 1887, the tide had 
free access up to Teddington Lock, but since that 
period the Richmond half-tide weir described in 
vur issue of June 28 has been constructed, and 
consequently the water level does not now 
fall so far as it did. The variation in levels 
was met by the construction of two bridges. Below 
the weir a suspension span was erected, with a 
slight incline on the Middlesex side, and over the 
lock cut there was built a girder bridge reached by 
a flight of steps at each end. A passenger from 
Teddington first crosses the suspension bridge, 
which takes him on to the “island” which forms 
one side of the lock, and then ascends the steps on 
to the girder bridge, from which he descends on to 
the towing path on the Surrey side. 

Our view of the suspension bridge (page 48) is 
taken from the Teddington shore. It has an inclined 
approach ; there is then a whole span of 160 ft., 
and finally a half-span on the island, the total 
length, exclusive of the approaches, being 242 ft. 
The suspension pier is carried on four steel columns, 
two of which are in the water. A steel screw pile, 
with a solid shank, was first screwed into the river 
bed. Around this was placed a mass of concrete, 
and then a column, built up of channels and rails, 
with a broad base, was slipped over it. More con- 
crete was then laid around and above the base of 
the column, and the space between it and the pile 
within it was filled with the same material, the 
arrangement being very stiff. Owing to the heavy 
tides, the fixing of this part of the work was 
attended with considerable difficulty. The bridge 
has a clear minimum headway above high water of 
12 ft. Itiscarried by four steel wire cables, each 
7} in. in circumference. The footway is 6 ft. wide 
in the clear, and is stiffened on each side by a 
wrought-iron lattice girder. The floor is of cor- 
rugated iron. 

The bridge over the lock consists of wrought- 
iron lattice girders of a clear span of 99 ft., the 
abutments being of Portland cement concrete. 
The headway is 12 ft. above the towpath, and 18 ft. 
above the waterway in the lock cut. The cost of 
the two structures was estimated at 2684I., of 
which 17841. were contributed by the local board, 
and 9001. were raised by subscription. The con- 
tractors were Messrs. Goddard and Massey, of 
Nottingham. The bridges were completed in 1888. 





NOTES. 
Unirorm Mrte#ovs or Conpuctine Tests. 

Ir has long been known that the elongation and 
strength of a bar of iron or steel can be very 
seriously affected by varying the method of testing. 
By applying the load on a test bar with great 
suddenness, Colonel Maitland succeeded in enor- 
mously increasing the percentage extension of the 
specimen over that obtained in an ordinary quiet 
teat. Again, by heavily loading a wire for several 
days, the ultimate strength was, in some experiments 
by Mr. Bottomley, increased by over one-fourth of 
its original value. Even comparatively short dif- 
ferences in the time of the test may make an 
appreciable difference in the strength and extensions 
of steel bars. ‘Thus M. Privat, in some tests made 
at Creusot, found that with extra soft steel the 
breaking strength was 24.76 tons per square inch, 
and the elongation 39 per cent. when the test was 
completed in four seconds, whilst when it was ex- 
tended over ten minutes the breaking strength fell 
to 22.54 tons per square inch, and the elongation 
to 33.6 percent. Similar results were obtained 
from a large variety of specimens. Again, it is 
important, if comparisons are to be made between 
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the physical qualities of two metals, that 
specimens geometrically similar should be used. 
As is well known, the percentage elongation of 
iron and steel bars is enormously affected by 
differences in the length on which the extension is 
measured. When we come to cement testing, the 
importance of working under uniform conditions 
is still more accentuated. A briquette with sharp 
re-entrant corners will break under much lower stress 
than one having a better form. By rapid loading, 
too, the apparent strength may, according to the 
late Mr. Faija, be made to appear some 23 per 
cent. more than when the test is conducted ina 
more leisurely fashion. Facts of this nature have 
given rise to a demand by the more scientific of 
our engineers for some uniform and generally 
adopted method of conducting such tests, so that a 
result obtained, say, in Germany or America can be 
compared directly, without the necessity of making 
all sorts of allowances for different conditions, with 
tests made in this country. The late Professor 
Bauschinger founded an international association 
with the object of bringing this about, and a con- 
ference of this association is to be held at Zurich on 
September 9, 10, and 11 next, under the presi- 
dency of Professor L. de Tetmajer, of Leonhards- 
gass 27, Zurich, from whom full particulars and a 
programme of the business to be done can be ob- 
tained. 
Eecrric TRAMWAYs. 

In a paper read before the Electro-Technical 
Society of Cologne, Mr. G. Kapp makes an in- 
teresting comparison between the tramway systems 
of London and of Boston, Massachusetts. Though 
the former city covers about ten times the area of 
the latter, the length of lines in the two is nearly 
identical, Boston having about 270 miles of line, 
and London about 20 miles less. The number of 
car-miles run in Boston is 18,750,000, and in 
London about 21,870,000 miles. But though the 
density of traffic is thus greater in London than in 
Boston, the latter makes much more satisfactory 
returns to its shareholders, the averaged divi- 
dend there being 9 per cent. on a_ capital 
account some 25 per cent. more than in Lon- 
don, where, nevertheless, the shareholders have 
to be content with but 3} per cent., or so, on their 
capital, which, moreover, from the recent decisions 
of the courts, appears to have been staked on a very 
precarious security. The working expenses of the 
two lines are practically identical, but in Boston 
they only amount to 68 per cent. of the receipts in 
dlace of 82.7 per cent. asin London. The Boston 
~ are, it should be added, worked on the trolley 
system, whilst, with the exception of a small 
proportion of cable line, the London tramways 
are worked entirely by horse traction. Mr. 
Kapp states that in Germany there are now 
some 212 miles of line worked electrically, the 
rolling stock consisting of 540 motor-cars and 420 
ordinary ones. An additional 112 miles of line are, 
moreover, now in course of construction, and will 
find employment for 290 motor-cars. Some of 
these lines have very heavy grades ; in particular, 
there is one in Barmen where an incline of 1 in 5 
is surmounted, a rack rail being used, as the adhe- 
sion is, of course, insufficient. Nevertheless quite 
steep slopes are worked without calling in the aid 
of such special devices, there being a slope of 10 
per cent. on the Remscheid line. The ratios of ex- 
penses to receipts on these lines are put at an 
extraordinarily low figure, as little as 13.4 per cent. 
in some cases. In certain of the smaller plants the 
sudden and great variations in the demand for cur- 
rent have proved troublesome, and have led to the 
use of accumulators as regulators. At Hirslanden, 
near Zurich, for instance, the plant includes two 
90 horse-power engines, one of which is used 
as a stand-by. There is also a battery of accumu- 
lators, consisting of 300 elements, which in normal 
work can supply a current of 81 amperes. The 
current on the line ranges, with the nine cars in 
use, from 50 to 110 amperes, but occasionally 
reaches as much as 200 amperes. Automatic 
apparatus regulates the supply in such a way that 
the dynamo gives a constant current of 80 amperes, 
any deficit being made up by the batteries. 


Kincstown AND HotyHEAD Mart SERVICE. 

Four new twin-screw steamers are about to be 
constructed for the improved mail service between 
Holyhead and Kingstown. These vessels will be 
371 ft. long, 40 ft. beam, 29 ft. 3 in. in depth from 
hold to spar deck, and of 2676 tons. The engines 


are to be triple-expansion type, of 8250 horse- 





,power. These vessels are for the City of Dublin 


Steam Packet Company, the terms of whose contract 
with the Postmaster-General have just been issued 
as a House of Commons return. The service is to 
be twice daily in each direction, and four vessels 
must be built to meet the views of the Postmaster- 
General, Their equipment will include a mail sort- 
ing room, lighted by electricity, with suitable sleep- 
ing, &c., accommodation for postal officials. Neither 
nitro-glycerine, nor any article legally declared 
specially dangerous, can be carried. As to the service 
itself, strict conditions and penalties are laid down 
to insure regularity and speed. The subsidy up to 
March 31, 1917, is to be 100,000/. per annum, but 
unless a year’s notice be given, the contract will 
continue, but the sum will, after 1917, be 80,000/., 
and the contract will be terminable on either side 
on 12 months’ notice. Hitherto the company had 
to give a certain percentage of the passenger re- 
ceipts when they exceeded 35,0001. The gain to 
the department was about 1700/., and under this 
new contract the percentage is compounded at 
2000/. per annum, which must be paid to the Postal 
Department. Now as to penalties. The four 
boats must be complete and ready for service by 
March 1, 1897, or 501. must be paid for each day 
the vessels are behind time. The vessels must go 
on the service on April 1, 1897, or 2501. must be 
paid for every day they are behind. Even after 
starting the service, if the company fail to send 
their ship to sea at the appointed moment, they 
become liable to a penalty of 100/., and for every 
hour’s delay thereafter they pay 101. Then as to the 
time to be taken. From the moment of the arrival 
of the train at Holyhead until the delivery of the 
letters into the train at Kingstown, the time 
allowed is 3 hours 37 minutes, and five minutes 
less for the home journey. For every minute 
over such times the penalty is 11. 14s. Of course, 
stress of weather, or specially heavy mails, will 
afford excuse; but it is pretty evident that the 
terms are to be stiffly enforced. But the Post- 
master-General has generously enough agreed that 
the penalties to be enacted in respect of any voyage 
will not exceed the proportion of the subsidy fall- 
ing to the company for each voyage, which works 
out to 691. odd. It may be added that this con- 
tract provides for an acceleration to the extent of 
half an hour; and this acceleration is costing 
16,0001. a year. At an additional cost of 6000I., the 
London and North-Western Company accelerate 
the railway journey from London to Holyhead 
by half an hour, which means a gain of one hour 
between London and Kingstown. 





THE LAWS OF SIMILITUDE AS AFFECTING 
NAVAL CONSTRUCTION.* 


By J. Aveustin NorMAND. 


Tue theory of similitude, as established at the 
present day, should, no doubt, suffice for the solution 
of the various problems to be examined in this article, 
but the truth of some of its propositions cannot be said 
to be self-evident, and the author proposes to deal 
with these questions in a manner which can leave no 
doubt as the correctness of the results. 

Similitude in Steam Engines.—When the drawings of 
an engine to work at a given pressure have been pre- 
pared to a certain scale, can the scale be altered with- 
out affecting the good working of the engine ? 

If the statical stresses be first examined, assuming 
that the weights of the different parts may be neglected, 
and dealing only with stresses produced by steam 
pressure, it will be seen that as the pressure upon 
the bearing surfaces varies as the square of the linear 
dimensions, the pressure per unit of surface remains 
unchanged. For the same reason the parts subjected 
to tension or compression are equally stressed per unit 
of section whatever be the scale employed. In those 
subject to bending, the stress R per unit of section is 


Pld. . : 
R= r’ in which P is the load, L the arm of the 


lever, @ the distance of the fibre most remote from the 
neutral axis, and I the moment of inertia. P is pro- 
portional to the square of the linear dimensions, L and 
d to the dimensions simply, and I to the fourth power 
of the dimensions, so that R is independent of the 
scale. The same reasoning applies to twisting 
moments. 

In cylindrical bodies subjected to given internal or 
external pressures, the material will be equally stressed 
when the thickness varies as the linear dimensions, 
and this applies to volumes of any form. As regards 











* Abstract of Memoire entitled Des Lois de Similitude 
dans diverses questions de Construction Navale, par M. 
J. A. NORMAND, published in the Bulletin de I’ Association 
Technique Maritime. 





static forces, therefore, the material is subjected to the 
same stress per unit of section, and if the strength of 
the material is independent of dimensions, the factors 
of safety will remain the same whatever be the scale. 
Proceeding to consider the stresses due to inertia of 
the moving parts, it will be evident that in slow-running 
engines, such as paddle engines, the inertia stresses, as 
well as statical stresses, will be proportional to the 
square of the linear dimensions. 

It will suffice to consider the principal inertia 
stresses in fast-running engines, such as pistons and 
their accessories. 


the stress due to inerlia in kilogrammes. 

the weight of moving parts in kilogrammes. 

the stroke in metres. 

the number of revolutions per second. 

the angle of the crank with the axis of the 
cylinder produced. 

the ratio of the length of connecting-rod to 
length of crank. 
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Then 
1 


F = — 2.01 PC n? (cos @ + ma cos 29), 

As P varies as the cube of, and C simply as the 
linear dimensions, it follows that in order that F 
should be proportional to the square, the number of 
revolutions 1 must be inversely proportional to the 
dimensions. The ordinary rule, according to which it 
is assumed that, other things being equal, the inertia 
stresses are proportional to the piston speed, is 
correct. 

Inertia Stresses Due to the Weight of the Engine and 
the Movement of the Vessel in a Seaway.—In this case 
the law of similitude is at fault, and it is necessary to 
take account of the rapidity and amplitude of the 
movements of the vessel. No engine of great power 
fitted in a light hull will work well unless secured to 
the hull at several points. This is necessary not only 
on account of the weakness of the base to which it is 
attached, but also because of the slightness of the con- 
nection between the upper parts of the engine and the 
bedplate. The hull, in fact, contributes to the solidity 
of the engine. This arrangement would be inadmissible 
in very large vessels, on account of the excessivestresses 
which would be thrown upon the engine. The dimen- 
sions of engines of this type cannot, as a rule, be 
indefinitely augmented, The author has constructed 
engines working under these conditions, but in his 
latest torpedo-boats, although they are connected to 
the hull at several points, it is for a different purpose. 
The engines are more rigid than the hull, and if the 
base to which they were secured were sufficiently 
strong, they would not require any further attachment, 
The following rules are applicable to them. As angles 
of rolling of 40 and 45 deg. have been observed, it 
would seem advisable, in the case of vertical engines 
attached to the hull by the bedplate only, to make them 
so secure that they could support themselves in a 
horizontal position. If this condition be fulfilled, the 
stress per unit of section is proportional to the linear 
dimensions. It follows that parts subjected to such 
special strains should increase more rapidly with 
increase of size than the scale would indicate, and 
therefore the weight of the engine will increase rather 
faster than the cube of the dimensions. 

Fall in Pressure.—As the area of the exhaust pas- 
sage is proportional to the square, and the volume of 
the cylinder to be emptied to the cube of the dimen- 
sions, it is necessary that the revolutions should be 
inversely proportional to the linear dimensions in order 
that the fall of pressure may be independent of scale. 

To sum up, with the reservations mentioned above, 
a drawing of an engine to work at a given steam pres- 
sure may be altered to any scale, and the stress per 
unit of section, the friction of rubbing parts, and the 
fall in pressure will be always the same if the re- 
volutions are inversely proportional to the linear 
dimensions. 

The Power of the Engine.—Under the same con- 
ditions the power is proportional to the square of the 
linear dimensions, and the weight per horse-power is 
proportional to the linear dimensions. This applies only 
to the main engines, shafts, bedplate, connecting-rods, 
&c,, and not to condensers and boilers. The author 
had frequently constructed engines of different sizes 
from the same plans by altering the dimensions to 
scale, thereby saving much time and labour. For 
example, the engines of the Russian torpedo-boats 
Revel and Sveaborg, constructed in 1885, were similar 
to those of the Balny, the scale being increased in the 
ratio of 1 to 1.9, and in 1891 the drawing of the first- 
class torpedo-boat engines of No. 147 type served for 
the construction of the twin-screw Lancier type, and 
for the steamer Augustin Normand, the scale being 
reduced to .9 in the first and to .81 in the second. 

Such progress has been made in the manufacture of 
large steel forgings and castings that the author would 
not hesitate to use the same drawings for the construc- 
tion of much larger engines of 3000 or 4000 indicated 
horse-power, for example, taking care to provide 
against special stresses due to movements of the ships 
at sea. 
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The following Table gives a résumé of the laws of 
similitude applicable to hulls and engines. It is 
obvious that the similarity of hulls should not exist 
when the proportions, the size, and the speed are 
variable. The expressions containing the speed V and 
the displacement D are therefore approximate only. 
Again, the proportions of the screw make it sometimes 
necessary to alter the number of revolutions. 

The Table comprises two columns. In the first the 
number of revolutions is supposed to be independent ; 
in the second it is supposed to have a maximum value 
such that the engine remains in the same condition as 
regards inertia forces. The values in the first column 
are alone capable of general application : 
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When a satisfactory design of engine and hull is 
once arrived at, it is possible to make use of this Table 
to design a new vessel not differing greatly in size 
from the model. Any one of the principal elements 
can be deduced from it if the others are given. 
Suppose, for example, it is desired to design a cruiser 
of given power and speed, and let the screws be per- 
mitted to turn at the maximum number of revolutions 
compatible with the inertia forces, which will be the 
most favourable condition from the point of view of 
weight. The Table shows that the scale of the engine 


is proportional to F} The height of the engine is 

thus fixed, and the lowest possible position for the 

armoured deck determined. The Table also gives the 

weight of the propelling machinery proportional to 
8 


@ ) ** Tf, on the other hand, displacement and the 





speed are fixed, the scale of the engines is proportional 
L 3 2 
toD* V?, andthe power is proportional to V* D*, 


3 
and the weight of the engine to V? D. Before decid- 
ing avything it is wise to ascertain if the required 
number of revolutions is compatible with a good design 
of screw. 

It will be interesting to make a few calculations from 
the Table for some of the most recent types of vessel. 
The ratio of the linear dimensions of the engine to those 
of the hull is proportional to the 3 power of the speed, 
and is independent of absolute size. Suppose in a 
section of a cruiser the engine is shown, and it be 
desired to increase -the speed from 20 to 22 knots. 
Whatever may be the scale of the drawing, and even 
if the displacement is to be considerably altered, say 
from 4000 to 6000 tons, the linear dimensions of the 
engine, relatively to those of the hull, must be increased 


22\3. 
in the ratio (=) It is possible to see at once if the 


solution of the problem is practicable without a total 
change in the disposition of the machinery, in the 
system of protection of the hull, or in the form of the 
hull. As the length of engine increases faster than 
that of the hull, the engine will extend further into 
the fine ends of the ship. Whilst the length of boilers 
and condensers varies simply as the power F, that of 


3 
the engines varies at least as F*. The weight of the 
former should vary rather faster than F, since the 
difficulty of feeding increases with the number of 
boilers and the weight of the second, rather faster 


3 
than F?, because the strengthof the material diminishes 
slightly with increase of size, and because the dimen- 
sions of parts subject to strains caused by the rolling 
of the ship increase faster than the scale. The ex- 
pression for the weight of machinery is, therefore, of 


3 
the form a F + b F?. 

Of Similarity in Trials of Models and Ships.— 
Reech first, and afterwards Froude, have established 
that relatively to direct resistance, and more espe- 
cially to the formation of waves, the corresponding 
speeds of the model and of the similar ship are 
proportional to the square root of the linear di- 
mensions. The same thing is true as regards the 
lifting of the vessel and the diminution of displace- 
ment which appears to occur at extreme speeds, and 
also as regards the rupture of the column of water 
acted upon by the screws. In every ship in motion 
there exists a vertical component of the resistance 
which tends to lift the bow and depress the stern. 
The tendency to raise the bow augments indefinitely 
with the speed, while the depression of the stern tends 
towards a finite limit which is attained when there is 
a complete vacuum under this part. At extreme speeds 
the former preponderates and causes a lifting. The 
ricochet of projectiles is a familiar example of the 
phenomenon. It is possible that this effect is produced 
in torpedo-boats, although the improved efficiency 
obtained at high speed may be attributable to other 
causes. If it occurs it can be shown that it must take 
place in the model and in the ship when the speeds are 
proportional to the square roots of the linear dimen- 
sions, and that the displacements at each will be re- 
duced by the same fraction. 

Rupture of the Column of Water Acted on by the 
Screws.—The speed imparted to the water by the 
screws of the model and of the ship is proportional to 
the square root of the linear dimensions, so that at 
corresponding speeds the slip is the same. The rup- 
ture of the column takes place when the speed with 
which the water flows in {behind the propeller is less 
than the speed with which the water is moved by the 
screw. As the speed at which the water can flow is 
proportional to the square root of the depth below the 
water line of the panes considered, rupture is pro- 
duced in the model and in the ship at speeds propor- 
tional to the linear dimensions. The theory of simili- 
tude is thus shown to apply to the two phenomena of 
lifting, and rupture of propelling column; the aug- 
mentation of resistance, due to the sucking action of 
the screw and the alteration of time due to speed, 
follow also the same law. It is probably fair to assume 
that the similitude is complete, except, perhaps, as 
regards friction. The screws have such an effect upon 
the resistance and efficiency that, if this opinion is 
correct, it would seem to be advisable to measure the 
resistance of models by propelling them rather than by 
towing them. The results would then be capable of 
direct application, which is far from being the case at 
present, 








CAPITAL AND LABOUR. 
To THE EpriToR oF ENGINEERING. 

Srr,—Absence from home has prevented my replying 
= to “F. G. W.’s” letter in your issue of May 31 

ast, 

I sincerely congratulate him on wed university honours 
he has obtained, bunt the study which procured them, in- 
cluding, perchance, the writings of Mill and other 
theorists, did not take into account the enormous changes 
which have taken place since then in the producing power 
of the various countries in the world in manufacturing 
industries. 

Even as late as 30 years ago this country virtually had 
the monopoly of the supply of manufactured articles ; and 
the profits made were, taken broadly and generally, 
enormous. Now these conditions are changed completely, 
and the proportion of manufactured goods shipped from 
this country, compared with the amount shipped from 
other countries, has diminished very seriously, and the 
proportion of profits has fallen in an even greater ratio, 
“i, G. W.” reiterates his assertion that ‘‘ the act of in- 
ay capital (abroad) causes us to export goods of equal 
value.” 

This is absolutely untrue, It was true, in the main, 
30 years since ; it is so no longer. I can give many in- 
stances of English capital building and equipping rail- 
ways in foreign countries, but the money has gone directly 
to the United States, Germany, Belgium, and France, to 
pay for the rails and rolling stock. But this materially 








supports my argument, which is that our foreign trade— 


t.¢., the shipment of manufactured goods to other 
———- only be arranged and carried on by private 
rms. 

The nationalisation of any trade may work as far as 
home supply is concerned, on condition that no foreign 
supply is allowed to compete with it; but in the gettin 
of ioreign orders, it is essential that men of exceptiona 
ability, agents, and middlemen (‘‘F. G. W.” calls them 
‘* parasites”), who must be well and highly paid, are em- 
ployed. Eliminate these, and the trade wi!l cease. I can 
quote cases in proof of this. 

““F. G. W.” tells us what he is. I am afraid, on his 
own showing, he is a parasite. The shipping trade of the 
world, by which he lives, is mainly in the hands of this 
country—the only industry which is. It is carried on by 
middlemen, necessary, but still middlemen. 

If ‘‘F,. G. W.” knows anything from his own work, and 
the work of those with whom he is engaged day by day, he 
knows that the ant trade of this country could not 
be nationalised. If it were, it would be transferred in a 
few years to other countries’ ships. This huge trade is 
built up of units (firms), each unit managed by men more 
or less of practical, clear, hard-headed genius. I venture 
to think that if ‘‘ F. G. W.” were the head of the firm he 
is connected with, the volume of its business would lessen 
and not increase, supposing, of course, that he honestly 
carried out his theories. 

He confirms my assertion that shipbuilding on the 
Thames is no more, and (if his ideas are clear—they are 
not in the following long paragraph about Sinbad and the 
Old Man of the Sea) gloats over it. He omits to add that 
the business has gone to the Clyde and the Tyne; and he 

es on to say that the ‘‘ old industries have been replaced 

y other trades.” Just so, but each of these trades have 
been the work of eg Og ory 

Allow me to refer ‘‘ F. G. W.” to New Zealand. This 
colony is passing from the hands of individual respon- 
sibility in the hands of an irresponsible democracy, and a 
state of almost utter ruin. The results are there to be 
seen. Laws have been passed by these men which have 
for their object to tax capital and individual energy for 
the benefit of the mass of the idle and ignorant; and 
already capital and capital owners are leaving the country, 
and destitution and want and misery are fast becoming 
universal. 

“FF. G. W.” calls trade a “‘ fetish,” and yet he lives by 
it. If there were no trade, he for one would starve, 
unless he is a capitalist. 

He says his only object is to provide the means to live 
to every one. Broadly, he om that the State must 
do this. Out of what funds? hy, clearly out of interest 
or profits received by those who have incomes, There is 
no other source. Those sources exist now, owing to indi- 
vidual energy and the employment of capital owned in 
this country, here and abroad. If ‘*F. G. W.’s” nos- 
trums are put in practice, the capital owners will—must 
—withdraw their capital, as they did from France in 
93, and as they are doing from New Zealand now. 

Anything more utterly silly than the last paragraph of 
“FF, G. W.’s” letter, I cannot conceive. If his ‘'’Var- 
sity ” honours included the higher mathematics, he has 
soon forgotten them. r 








LOCOMOTIVE PISTON-RODS., 
To THE Eprror oF ENGINEERING. 

Srr,—Although life is short, I have read Mr. H, Rolfe’s 
letter in your issue of the 5th inst., and think it would 
interest many if he would be good enough to explain why 
the stress put on the piston-rod in cottering it up, should 
be added to that caused by the pressure on the piston. 
Say the latter is 20 tons, then the rod must be cottered 
into a crosshead, made like his Fig. 1 or 3, with a force 
equal to that at least (or say « = 20). But when the 
pressure comes on the back of the piston, if what Mr. 
Rolfe says is correct, the stress on the piston-rod at the 
cotter-hole must be 20 + 2 = 40 tons. 

Now, if we take a common safety valve and load it 
with the boiler pressure, either by a direct spring or lever 
and spring balance, in getting up steam there is no further 
tension on the spring until the pressure in the boiler ex- 
ceeds the load on the spring. 

It would, therefore, be interesting if Mr. Rolfe could 
show that the initial tension on the spring is not 
analogous to that on his piston-rod after it is cottered up, 
or that, until the tension on the rod is equilibrated by the 
pressure in the cylinder, any further stress is put on at 
the cotter-hole. 


T am, Sir, yours trul 
July 9, 1895. ; ” 





A NEW PISTON AND CONNECTING ROD 
ACCELERATION DIAGRAM. 
To THe Eprror or ENGINEERING. 

_S1r,—In your issue of May 31, Dr. Elliot gives a solu- 
tion for the acceleration of the crosshead pin in engines 
for the case when the piston-rod centre line does not paes 
through the centre of the crankshaft. 

I think the following construction much neater, yet 
perfectly general in its application (see next page). 


The instantaneous tangential velocity of D round J _ 
The tangential velocity of B round J — 





DJ 
, AE_DJ 
Draw A E parallel to D J, then AB = BJ (since the 


triangles A B E and D BJ are similar), that is, A E re- 
presents the instantaneous tangential velocity of D round 
J when A B represents the tangential velocity of B 





round J, 
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Draw D G at right angles to D J, and equal in length 
to A E, and draw G H parallel to D C. 

Then G H or DK represents the instantaneous velocity 
of D towards C along the centre line of the connecting- 
rod when DG represents the instantaneous tangential 
velocity of D round J ; these velocities compounded give 
DH as the instantaneous velocity of D along the line 


H. 

That is, D H is the instantaneous velocity of the instan- 
taneous linear velocity of C; in other words, D H is the 
acceleration of C along the centre line of the piston-rod. 

Draw E F perpendicular to D C, and A F perpen- 
dicular to A H or parallel to centre line of piston-rod. 
Then A F is equal in length to D H, because the sides 
of the triangle A F E are respectively perpendicular to 
7. ig of the triangle D G H, and D G was made equal 
to OF 

Now draw DL parallel to AC and LE parallel to 
A H, then E can be proved to be the same point as found 
by drawing A E parallel to D J (since the triangle 
D LE is similar to the triangle C A D). 





Fig 1 oe” 
F ieee, 
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The construction then is: Draw A H perpendicular to 
the centre line of the piston-rod through the crankshaft 
centre, produce the connecting-rod centre line C B to 
meet A H in D, draw D L parallel to A C (the line join- 
ing the crankshaft centre with the crosshead pin centre) 
to meet the crank centre line in L, draw L E parallel to 
AH to meet the connecting-rod centre line BC in E, 
draw E F perpendicular to BC and A F parallel to the 
piston-rod centre line. 

Then A F represents the instantaneous acceleration of 
C towards A along the centre line of the piston-rod to the 
same scale as will make A B measure the acceleration of 
B towards A. 

The following construction may be used when the crank- 
pin is on the dead centres, 

Draw B V perpendicular to A C, and equal in length 
to A B; draw AG parallel to B V, join C with V, and 
produce the line to meet A G in G, then A G is the in- 
stantaneous tangential velocity of A round C, the instan- 
taneous centre. Draw G H parallel to C A, then A H is 
the instantaneous acceleration of C along the piston-rod 
centreline towards A to thesame scale that A B measures 
the acceleration of B towards A. 

A similar construction for the position B, of the crank- 
pin gives A H, as the instantaneous acceleration of C, 
away from A along the piston-rod centre line. 

In Fig. 1, when F is to the right of A, the acceleration 
is positive, when to the left, negative ; therefore zero when 
F coincides with A. We have, therefore, maximum 
velocity point when A E is perpendicular to D C, that is, 
when C D J is a right angle. 

Tam, Sir, yours faithfully, 
Joun H. A. McIntyre. 
Lecturer On Engineering. 
Allan Glen’s School, Glasgow, June 8, 1895. 





‘““THE MEASUREMENT OF PRESSURES BY 
THE CRUSHER GAUGE.” 
To THe Eprror oF ENGINEERING. 

Si1r,—In the note on our paper on ‘‘ The Measurement 
of Pressures by the Crusher-Gauge,” which you have 
been kind enough to make in the current number of 
ENGINEERING, page 20, one or twc statements are made 
which we wish to correct. 

Not ‘‘the weights of cordite fired were increased by 
short steps. . . ,” but the weights on the ball-valve were 
lightened by short steps until the blow-off point was 
reached. 

Your note does not quite make it clear that the two 
measurements (by crusher-gauge and by ‘‘ weights ”) were 
obtained by the same experiment; also the percentage 
differences which you quote are not quite those which we 
gave; these and other details can be seen in the original 
paper by any one interested in the matter. : 

ur more particular object in writing is to point out 
that the words “‘ wrong” and “‘ too low,” used in the note 
in connection with the crusher-gauge pressures, are not 





ours. We wrote of them as “ differences,” giving them 
as a record rather than a verdict. 
Yours faithfully, 
W. KELLNER, 
W. H. DEERING. 
Chemical Department, Royal Arsenal, 
Woolwich, July 9, 1895. 





FAST RAILWAY RUNS. 
To THE EpIToR OF ENGINEERING. 

Srr,—Your correspondent Mr. Keelhoff is doubtless 
quite correct as to the distance in question; there are, 
however, one or two routes between the cities named. 
The reports I sent you gave the cong | of each mile, but 
no names of intermediate stations. might have men- 
tioned (what, however, will doubtless have been inferrad) 
that the times I gave were exclusive of delays. It wasa 
through run, of course. 

Balancing Locomotives.—I may say a few words on this 
matter after the appearance of the whole of my letter on 
rods (a portion of which you have kindly inserted this 
week). As you know, it has been standing over for some 
months. 

Yours faithfully, 
July 9, 1895. H. Rowre. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched on the 24th ult., complete from the 
shipbuilding yard of Messrs. William Simons and Co., 
Renfrew, a powerful twin-screw dredger, named the 
Ortoire, built to the order of the Crown Agents for the 
Colonies. It has been constructed under the direction of 
Messrs. Coode, Son, and Matthews, civil engineers, 
Westminster, and on their behalf under the inspection of 
Mr. Wilson Wingate, naval architect. It is intended for 
important dredging operations to be effected at Trinidad, 
West Indies. 


Messsrs. Ramage and Ferguson, Limited, on July 4 
launched « small steam yacht of 20 tons, built to the 
order of Mr. Alexander Browne, Doxford Hall, Chathill, 
for duck shooting purposes. The yacht was named 
Simonette, and, being completely furnished, with steam 
up, immediately went for a trial on the Firth, when the 
highly satisfactory speed of 84 knots was obtained. 





The s.s. Fernfield, built by Messrs. Furness, Withy, 
and Co., Limited, West Hartlepool, went out on her 
trial trip on Wednesday, the 3rd inst. The speed attained 
over arun of 18 miles was 11.96 knots. The vessel is a 
cargo boat, measuring over 340 ft. in length. The engines 
and boilers were fitted by Messrs. Blair and Co., Limited, 
of Stockton. The owner is Mr. Woods, London, 





The trial trip of the steam yacht Monsoon took place 
on the measured mile at Stokes Bay on the 4th inst. She 
was built by Messrs. Day, Summers, and Co., Southamp- 
ton, for Lieutenant Diggle, R.N. The dimensions of the 
yacht are: Length, 138.5 ft.; breadth, 19.125 ft.; depth, 
11.1 ft.; tonnage, yacht measurement, 235 ; tonnage, gross 
register, 171. Engines of the compound type have been 
fitted. The diameters of the cylinders are 154 in. and 
30 in. by 23 in. stroke. The boiler is 10 fb. in diameter, 
the length being 9 ft., and the working pressure 100 lb. 
The total heating surface is 856 square fest, and the total 
grate area 38 square feet. The propeller has four blades 
8 ft. in diameter, 12 ft. 6 in. pitch, and 18 square feet 
surface. The draught on trial was, forward, 8 ft. 7? in.; 
aft, 10 ft. 4? in.; mean, 9 ft. 6 in., the displacement being 
280 tons. The weights on board included coal, 43 tons, 
water 6? tons, ballast 30 tons. The mean steam pressure 
was 96 lb., vacuum 25 in., and the engines ran at 110 re- 
volutions. The mean — on four runs was 11.014 knots, 
and the mean indicated horse-power 266. 

Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 8th inst. a steel screw steamer named Florida, of 
the following dimensions: Length between perpen- 
diculars, 330 ft.; breadth, extreme, 45 ft.; depth, 
moulded, 29 ft. 6 in. She has been built to the order of 
a Norwegian firm, and has been designed to carry a dead- 
weight cargo of 5550 tons on Lloyd’s summer freeboard. 
She will be fitted with a set of triple-expansion engines 
by Messrs. Blair and Co., Limited. 


Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 8th inst. a steel screw steamer named 
Corsica, built for Messrs. James Currie and Co., Leith, 
for their general cargo trade. The principal dimensions of 
this vessel are: Length, 230 ft., by 32 ft. beam, by 17 ft. 
4in. depth moulded, and the engines are triple-expansion, 
with cylinders 19in., 31 in., and 50 in. in diameter by 
36 in. stroke, supplied with steam from a large single- 
ended four-furnace boiler, working up to 165 lb. pressure. 
She has been constructed so as to meet the Board of 
Trade requirements, in the event of a passenger certificate 
being subsequently required. 


The Thames Iron Works and Shipbuilding Company, 
Limited, Blackwall, launched on the 9th inst. a trans- 
rt for the Imperial Russian Government, named 
moyede. This vessel, designed for service in the 
Baltic and White Sea, is of 1000 tons displacement, with 
a speed of 11 to 12 knots. The engines are of 1050 horse- 
wer, and have been designed and constructed at the 
hames Iron Works. The general dimensions are as 
follows: Length, 170 ft.; breadth, 33 ft.; depth, 16 ft.; 
draught, 11 ft. 6in. She carries four quick-firing guns, 
two in the bow and two on the quarterdeck, and is for 
neral surveying purposes, being fitted with steam cranes 
laying buoys and beacons in shallow rivers and 








estuaries. A quaint ceremony was performed on board 
the vessel on April 6 last. It is the custom in the Im- 
perial Russian service, when the keel of a new Govern- 
ment vessel is laid, to attach to it, with formal ceremonies, 
a small tablet of silver or gold with the name of the ship, 
her dimensions, date of construction, and circumstances 
of her building engraved upon it. The plate is recessed 
in this case, into the two angle-bars on the — edge of 
the middle line keelson, and covered over by a middle 
line or centre plate to the inner bottom. 


The paddle steamer Lady Margaret, just completed by 
Messrs. Archibald M ‘Millan and Son, Limited, Dum- 
barton, for Messrs. Edwards, Robertson, and Co., Cardiff, 
went down the Firth on her trial trip on Wednesday, the 
3rd inst. The vessel, the dimensions of which are 215 ft. 
by 25 ft. by 16 ft. 6 in., has been specially constructed for 
passenger service on the Bristol Channel. The machinery, 
which consists of a set of compound surface-condensing 
engines, supplied with steam at 125 lb. pressure from a 
multitubular boiler, has been constructed by Messrs. 
David Rowan and Son, Glasgow. The speed attained 
over the measured mile was fully half a knot in excess of 
that guaranteed. 


Messrs. Charles Connell and Co., Scotstoun, White- 
inch, launched on the 5th inst. the steel screw steamer 
Manila, a repetition of the Cadiz and Barcelona, launched 
by them recently for Spanish owners. Her dimensions 
are 390 ft. by 46 ft. by 314 ft., and her measurement about 
4300 tons register. The machinery is being fitted by 
Messrs. Dunsmuir and Jackson, Govan. 











Messrs. Harland and Wolff, Belfast, launched on the 
6th inst. a large steel screw steamer named Victorian, 
built to the order of Messrs. Frederick Leyland and Co., 
Limited, of ee for their Liverpool and Boston 
trade. This vessel, which is the second largest cargo 
steamer afloat, is 512 ft. in length, and her tonnage is 
about 8730. Her machinery consists of a set of triple- 
expansion engines, constructed by the builders. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched a steel screw steamer named Lestris for 
the Cork Steamship Company, of Cork. The vessel is 
255 ft. in length by 334 ft. beam, and her engines and 
boilers are also being constructed by Messrs. Wigham 
Richardson and Co. 





Setv’s Directory or TELEGRAPH ADDRESSES.—As is 
now well known, Mr. H. Sell, 167, Fleet-street, E.C., 
is the publisher of the only authorised list of postal tele- 
graph registered addresses, and he issues a quarterly 
supplement to the annual publication. With the sup- 
plement now issued comes the information that, by per- 
mission of the Postmaster- General, Mr. Sell is now 
able to state the trade or profession of firms in the 
alphabetical list of addresses, and such firms appearing in 
the list should communicate the necessary information to 
the publisher, so that it may be given in the next annual 
issue. 





LANCASHIRE, DERBYSHIRE, AND East Coast RaAILway. 
—The Lancashire, Derbyshire, and East Coast Railway 
is pushing on its Worksop and Tuxford section, and the 
line is steadily approaching completion. Both sets of 
metais have been laid (except for a few short lengths) 
through to Ollerton. From Ollerton, eastward, a cutting 
under the Newark road is completed, and following this 
there is an embankment as far as Cocking Hill. A single 
line of permanent way has been laid through to Tuxford, 
except for about a mile in Cocking Hill cutting. In this 
cutting two three-arch bridges have yet to be built. A 
branch loop line on to the Great Northern system at 
Tuxford is in hand, two steam navvies having been set to 
work upon it. 





New Sourh Wars ENGINEERING Works.—We have 
received from the Government printer of the colony of 
New South Wales, Mr. Charles Potter, Sydney, a blue- 
book giving the report of the Department of Public 
Works for 1893-94, which contains much detailed infor- 
mation ———— the — tramways, harbours, 
water supply, sewerage, and other such works carried out 
during the year, while appended is a series of beautiful 
half-tone engravings, illustrating the works and the plant 
used for carrying them out. Some of them, those illus- 
trating the bridge over the Darling River at Wentworth, 
and the 6-ft. aqueduct for water supply over the Walli 
Creek, are most suggestive, and make exceedingly inte- 
resting the details of the work, which in such publications 
are too apt to be dry as dust. There are also many maps 
and diagrams. 


THE WALLSEND Siipway Company’s RatinG APPEAL. 
—At the Northumberland sessions at Newcastle, the 
assessment appeal of the Wallsend Slipway Company v. 
the Tynemouth Union came on for — oat teed 
the whole day. Mr. Edward Boyle and Mr. Craig re- 
te the company and Mr. Scott Fox and Mr. 
Williamson the respondents. The appellants, whose 
engineering works, slipway, and docks were assessed at a 
gross rental of 10,530/., and a rateable value of 87751., 
contended that they were over-rated, and applied fora 
substantial reduction in the gross and rateable values, 
A number of expert witnesses were called on both sides, 
including Mr. Price, of Palmer’s Shipbuilding Company, 
Mr. Hedley, Mr. Humphreys-Davies, and others, and 
the Court ultimately decided that the gross assess- 
ment should be reduced to 8400/., and the rateable to 
70001. per annum, and allowed the appellants their costs 
in both appeals. 
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INDUSTRIAL NOTES. 


THE Parliament of 1892 has ended. As its per- 
formances have passed into history, it might be well 
to recall what has been done before another Parliament 
takes its place. In the first place, the Parliament now 
dissolved constituted a Labour Department of the 
Board of Trade, and established a Labour Gazette to 
give information to employers and employed, and 
to the general public, as regards labour questions 
and movements. If that department works on right 
lines, without being made the advocate of any parti- 
cular policy, except furnishing full and solid informa- 
tion to all alike, it will render some service to the 





AND NORMAND WATER-TUBE BOILERS. 


(For Description, see Page 59.) 
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State. Its information should be up to date, accurate | The Factory Act, which was saved from wreckage at 
in its details, and as full as space will permit. The the last moment by the withdrawal of all contentious 
next measure was the Employers’ Liability Bill, but | amendments, will carry forward such legislation to a 
that failed to become law in consequence of differences | point where it will become necessary to consolidate the 
as to the contracting-out clause, which led to the whole law on the subject, in order to see precisely 
abandonment of the Bill by the then Government. | where we are. The late Home Secretary stated as 
The Railway Servants Bill was also an important much in the House of Commons, and the ates gene- 
measure; it passed all its stages in both Houses, rally agreed with him in this respect. Dangerous and 
and became law without any serious changes. The insanitary occupations are more than ever subject to 
main object of that measure was, and is, the greater supervision, partly by administrative action, as the 
safety of the workers, and that object is being attained. | result of exhaustive inquiries by Committees. 

Another measure conducive to safety is the Accidents| Besides those emanating from the late Government, 
Notification Act, which will insure care because of there wasa useful amendment of the Friendly Societies 
the publicity which will result from such notification. Acts, that also being saved from wreckage at the last 
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moment. But as regards friendly societies, and other 
societies of that class, four useful Acts by Mr. George 
Howell have been passed. One affects friendly socie- 
ties proper by substituting arbitration for litigation, 
in cases of dispute ; one is for consolidating and 
amending the laws relating to industrial and _pro- 
vident societies; another accords to the provident 
funds of trade unions the same exemption from 
income tax as was, and is, enjoyed by all similar 
societies providing provident benefits for their mem- 
bers. Then there was another useful measure per- 
taining to friendly societies, which, as regards relief, 
gave to the thrifty poor some advantage over the un- 
thrifty in cases of dire poverty, necessitating parochial 
relief. The foregoing are some of the non-party mea- 
sures which have passed into law during the last Parlia- 
ment, but a good deal has been done by administrative 
changes, more particularly as regards labour. The 
eight. hours day is practically established in connection 
with the factories and workshops under the War 
Office, and in all the Dockyards and other establish- 
ments, while in nearly all cases the underpaid labourers 
have had an advance in wages. The wages have been 
raised to what are called trade union rates in most 
instances. Some workmen have complained that the 
wages are still too low, and they demand a higher rate, 
on the basis of a living wage ; but this implies quite 
other conditions, and will have to be discussed on quite 
other grounds. 


The slow but steady improvement in the engineering 
trades and cognate industries continues throughout 
Lancashire, and a decidedly hopeful tone prevails 
generally as to the future. The Parliamentary crisis 
and the general election will no doubt interfere to 
some extent with trade for a week or two, but it will 
not affect the conditions to any great degree, or at 
most only temporarily. Some of the engineering 
branches are well employed, especially the stationary 
engine builders; machinists are also tolerably full of 
work both for the present and for some time forward. 
In other branches, such as the machine tool branches, 
hoilermaking, and locomotive building, a gradual im- 
provement in the state of trade is manifest. There 
are no serious labour questions looming or pending 
to disturb the industrial harmony that has so long 
prevailed in most of the engineering and cognate 
industries of Lancashire, so that increased pro- 
sperity is not likely to bring with it labour dis- 
putes. In the iron trade a fair weight of business 
has been put through recently, although there are 
still some complaints of slackness in certain quarters. 
The best test, however, is the fact that prices are tend- 
ing upwards steadily in most directions. In the 
finished iron trade there is a continuance of the im- 
provement recently reported ; although the weight of 
business put through may not be very large, yet a 
strong tone is maintained, which is indicative of 
better conditions. Makers are mostly well sold for 
the present, so that there is no need to push business 
at recent rates. In the steel trade only a moderate 
amount of business is reported, and prices remain 
unchanged. 





Trade in the Wolverhampton district continues to 
be in a fairly satisfactory state, all things con- 
sidered. There has been a steady amount of business 
done, notwithstanding the approach of the usual 
quarterly meeting of this preseut week, which is 
often a time for slackening off. Some manufacturers 
appear to have a fair share of work on their books, and 
renewals are taking place for near completion. The 
hesitancy to book orders forward shows that the iron- 
masters anticipate better terms. The home demands 
have been even more satisfactory than foreign require- 
ments recently. A tolerably good local consumption 
is going on, showing that other branches are becom- 
ing more active in the district. The prospects for the 
ensuing quarter are hopefw] in all directions ; the manu- 
facturers fully anticipate a gradual extension of busi- 
ness and a more active trade. Specifications are being 
furnished at a regular rate in most cases. There is a 
strong demand for bar iron, most of the makers having 
some good orders, and there is a continuance of the 
heavy demand for black sheets. A steady business is 
being done also in best thin and stamping sheets, and 
manufacturers of hoops, strip, and rod are favourably 
circumstanced ; there has been also more inquiry for 
plates, angles, and constructi’e material than there 
was previously. Steelmakers also have obtained a fair 
share of orders, though there have been considerable 
quantities delivered from other districts. Pig iron is 
not changing hands so freely, but this is because 
makers are well sold forward, and are not anxious to 
enter into other bargains at recent rates, while in some 
cases consumers are holding back until after quarter- 
day. Prices all round are firm, with in most cases an 
upward tendency. The constructive branches are 
fairly busy in most instances, and the prospects on 
the whole are good for those branches. There 
is an almost total absence of labour disputes of 
any real moment, nor are troubles in this direction 
anticipated, 





In the Birmingham district things were quiet in 
view of the quarterly meeting, and with the near 
approach of the general election, the latter will doubt- 
less cause some quietude for a little while. But 
though the business done has not been large, there is a 
hardening tendency in prices, both in the pig iron 
branch and in the finished iron branches. The con- 
structive branches and general industries dependent 
upon iron and steel are getting fairly active in most 
cases, with here and there an exception. There are 
no labour troubles apprehended. 


The terrible depression in the tinplate trades of 
South Wales has led to some rather serious reductions 
in wages, some of which the men have accepted, after 
repeated protests, but the last attempted reduction the 
men in the Llanelly district determined to resist. The 
result was that some men went in at the reduction, 
whilst the union men kept out. The ill-feeling of the 
unionists against the non-unionists found vent on 
Friday last, the former having attacked the latter, 
and some serious rioting took place. A strong force 
of police was immediately telegraphed for, and a 
serious conflict ensued between the riotors and police, 
several persons being so injured as to necessitate their 
being medically attended. It is deplorable to find 
that men are so hot-headed as to engage in a conflict 
of this character, which can only end in disaster to 
all concerned. 





The threatened lock-out of some 20,000 textile ope- 
ratives at Burnley has been happily averted by a 
settlement of the dispute with the twisters. A dispute 
on a large scale in the cotton industries of Lancashire 
just now would be most disastrous. The cotton trades 
are not badly off, as a whole, but some branches are 
still feeling the depression, and also the effects of the 
Indian policy of the late Government, and any serious 
dispute would throw the whole trade into disorder. 
Fortunately the joint committee are able to effect a 
settlement of many disputes without resorting to a 
strike, 





One department after another of the Government 
has had concessions from the administrative chiefs 
which will considerably improve the condition of the 
workers. The last to receive an important concession 
are the boatmen in Her Majesty’s Customs. Those 
useful officers have for years complained of the inade- 
quacy of their pay, and the few chances which they 
have of promotion. Before leaving office, Sir John 
Hibbert addressed a letter to the Commissioners of 
Customs, announcing considerable concessions as hav- 
ing been agreed to by the Treasury. The following 
are the chief changes proposed in the condition of 
the boatmen: 1. The allowance of ls. for Sunday 
duty is abolished. 2. As compensation for the loss 
of this allowance, and to afford some further im- 
provement in the remuneration of the men, an 
addition of 5/. per annum is made to the salaries of all 
the present established boatmen. 3. The maximum 
salary is raised from 80/. to 85/. per annum, inclusive 
of the grant under head 2 above. 4. The annual in- 
crement of 1l. 10s. is to count for the first five incre- 
ments, after which it will be 2/7. 10s.; the increment of 
all men who have put in five years’ service will be 
2/. 103. on the next occasion. The improvement is not 
very large, and will not affect a very large number of 
men, but it is a step in the right direction for a de- 
serving class, 





The departmental inquiry into the grievances of the 
postal employés is proceeding, and the members have 
agreed that the inquiry shall be open to the press, so 
that the public shall know what the complaints are, 
and be the better able to judge of the recommenda- 
tions which may be made in the report. The wit- 
nesses so far seem not to be quite agreed; the com- 
plaint is want of promotion, and the next is that they 
have to wait for ‘‘dead men’s shoes.” Some, there- 
fore, advocate the abolition of classes, and urge that 
length of service should be the criterion as to rates of 
pay, quite apart from promotion to higher berths. One 
witness stated that his gratuities in a poor district 
like Hoxton were about 11/. per year, or say 4s. 6d. per 
week on the average, which isin addition to the pay. 





The London Trades Council has performed a useful 
function by the investigation of the complaints made 
by the printing trades against the Salvation Army. 
The complaints were general and specific, among the 
latter being the allegation of sweating, lower rates of 
wages than trade union rates, and infringement of 
trade union rules. The Trades Council, after a full 
investigation, dismiss all the charges as not proven, 
and add that there is no foundation for the state- 
ments made against the Salvation Army. The inves- 
tigation was undertaken by the printing trades group 
of the Council, and therefore the men were able to deal 
practically with the charges, and they had, moreover, 
— knowledge of all the matters remitted to 
them, 





It is suspected that efforts are being made for 
another great dockers’ strike, especially in London. A 
large number of riverside men are out of employment, 
and those in work are often only irregularly employed, 
while the officers contend that this state of things is 
due to the desertions which have taken place by the 
former members of the union. The recent manifesto 
is mostly addressed to the non-union men, with the 
view of getting them back, for which purpose the line 
is well baited with the figures from the last report, 
showing benefits of over three and a half millions 
sterling, as against contributions all told of under 
74,000. But the benefits enumerated are rather 
nebulous, in so far as balance-sheet returns are con- 
cerned. The increase of 3,489,760/. 183. in wages ought 
to be a strong argument; but if all this has been 
gained, how is it that things are so bad with them as 
the manifesto indicates? The men look at hard facts, 





The Unemployed Committee hurriedly finished up 
their labours before the prorogation, and prepared and 
presented a report. But they express the hope that 
the next Parliament will re-appoint the Committee, or 
another Committee, to renew the inquiry, so that the 
Legislature shall be guided to the adoption of some 
palliative for the evils to which many of the best and 
most industrious among the people are at present ex- 
posed. The Committee pay a compliment to Mr. Hills, 
Mr. Mather, and the Salvation Army for the schemes 
which they respectively laid before the Committee, all 
of them evincing great care and thought in elaboration, 
and the most generous and philanthropic spirit and 
intention. But these schemes are left over to the next 
Committee. The replies from localities as regards the 
distress last winter show that in 920 localities, repre- 
senting 10,291,600 of population, there was no excep- 
tional distress ; in 475 localities, with a population of 
11,792,527, there was exceptional distress, due solely 
to the severity of the weather. In 179 localities, with 
a population of 4,507,267, there was exceptional distress 
owing to want of employment quite apart from the 
weather, that is, to depression in trade. These are the 
hard facts elicited by the inquiry. The Committee 
have had a memorandum drawn up as to the powers of 
the local authorities for dealing with distress through 
want of employment, with the aged poor, and for 
acquiring land for the purpose of setting men to work 
thereon, at a given rate of wages. The report, as 
amended, is averse to franchise disability by reason of 
temporary relief, whether for parliamentary or local 
elections. The Committee recommend repairing work 
to be done in winter, where possible, eo that those 
who are out of work may be employed. Another 
amendment was carried whereby a proportion of the 
cost—not exceeding one-half—shall be borne by the 
common poor-law fund in the metropolis, in the event 
of the unemployed being set to work on repairs, road 
work, or improvements. 





There are no fresh developments of the proposed 
general strike in France, and trade generally is said to 
be very bad in most of the manufacturing districts. 
All over the Continent the cry is slackness of trade, 
low wages, and long hours of labour. In Spain it is 
the same. At Madrid the bakers threaten a strike, 
and the local authorities are so alarmed that they are 
taking steps to avert it by bringing about a settle- 
ment. There seems to be a deadening of industrial 
enterprise over most of Europe, and, to some extent, 
in the United States. 





Although the coal trade in Flintshire and Denbigh- 
shire is in a very depressed condition, the men in the 
employment of the Flint Coal and Cannel Company 
have tendered their notices, and have intimated that 
they will immediately go out on strike for an advance 
in wages. The time is not thought to be at all propi- 
tious, but the men seem to see no reason why an 
advance on the present rates of wages should not be 
granted. 

The miners at the Ferndale Collieries, numbering 
some 4000, struck work towards the close of last week, 
in consequence of the coalowners refusing to grant an 
advance in wages to the stokers and enginemen in the 
employ of the company. Efforts were at once made 
to effect a settlement of the dispute, so as to avert a 
prolonged strike. 

The reports from the various colonies to which emi- 
grants are in the habit of going are very depressing at 
the present time. The Emigrants’ Information Office 
reports that from 8000 to 10,000 are unemployed at 
Sydney. In Victoria there is no demand for more 
labour, though men with capital may do well in dairy 
farming. In South Australia, Queensland, and Tas- 
mania the labour is more than sufficient. In Western 
Australia the only chances are for farmers and expe- 
rienced gold-diggers. In New Zealand the Govern- 
ment have commenced a large scheme of road-making 
to promote settlement on the lands. At the Cape 
there is a surplus of labour, many in Capetown being 
incapable of finding employment. In Canada, British 
Columbia, and the other North American settlements 
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labour is more plentiful than employment. Time 
is really needed for newer developments before the 
emigration fields will be open again for any large 
arrival of emigrants. The United States offer no in- 
ducements, asformerly. Whether Africa can be made 
a new home for colonisation remains to be seen. 





ON WATER-TUBE BOILERS.* 
By Monsieur J. A. NorMAND, Member. 

WATER TUBE boilers are inferior to the ordinary marine 
typ2 in this, that any damage to one single tube necessi- 
tates drawing the fires and emptying the boiler, How- 
ever, on account of their immense advantages as regards 
jightness and capability of supporting intense firing, 
when properly designed, they may certainly be called the 
boilers of the future. 


On Some NECESSARY CONDITIONS FOR RESISTING 
INTENSE Frrine. 

The intensity of firing in water-tube boilers is limited 
by the formation of “steam chambers,” or stationary 
steam, in the heating tubes, and by the strains due to the 
expansion of these tubes, 

"I'he temperature of a heating surface, behind which only 
steam exists, rises to such an extent that it rapidly becomes 
oxidised externally, by the hot gases, which are always 
mixed with oxygen, and internally by the steam. More- 
over, the strength of the metal when thus over-heated is 
reduced, so as to render rupture probable. 

The formation of those ‘‘steam chambers” may be 
prevented by the following means : 

(a) The direction of the tubes, especially in their lower 
and more heated part, must be as vertical as possible. 

(b) The circulation must be very active. 

(c) The proportion of length to diameter in the heating 
tubes ought not to be too large. 

(d) The section of the outside down-take or water 
return tubes, from the upper to the lower reservoirs, ought 
to be of large proportions. 

In order to prove the above propositions, I shall con- 
sider (Fig. 1, page 57) the two older arrangements of the 
Du Temple boiler. Cotamandant Du Temple was the first 
to apply to steam boilers that most important principle of 
the return of water outside the fire, perhaps the greatest 
improvement for the last 30 or 40 years. 

The oldest form of large boilers is shown in A, and the 
second one in B, For the sake of clearness, only one 
tube is shown in both designs ; but it is important to 
state that, the length of tubes in B being one-half the 
length of those in A, their numbar is doubled, the heating 
surfaca remaining the same in both cases, The arrange- 
ment B was applied for the first time, at my request, in 
the torpedo-boats Lancier and Pernow. 

(a) The direction of the tubes, especially in their lower 
and more heated part, must be as vertical as possible. 

An intense heat applied to the parts i, 2’, nearest to 
the fire, produces steam which may take two courses, 
viz,, rise to the upper reservoir or go down in the lower 
one ; it can also divide and go both ways. 

Ia the first case, although the rise of water in the more 
vertical parts, n, n', produces an energetic circulation, the 
resistance to an upward motion is very great on account 
of the length of the tube. In the second case, the dis- 
tance and resistance to overcome are very small, the more 
so as the pressure in the lower reservoir i3 always less 
than in the upper one, but the inclination of the tube 
opposes this course. 

It is clear that, with very slow firing, the motion will 
take place in the right direction; but if sufficient heat is 
applied steam is produced in abundance, and part of the 
steam will pass to the upper, and part to the lower reser- 
voirs, interrupting the circulation, and allowing the tube 
to become empty and red hot. When the boat heels the 
phenomenon will take place soonest on the side where the 
tubes approach more nearly to the horizontal. 

In arrangement B, where the angle with the horizon of 
that part of the tube considered is much greater (about 
three times), the bubbles of steam rise much more easily, 
drawing the water with them, the more so as the tube in 
arrangement B is only half the length of the tube in 
arrangement A. 

_It must be borne in mind that steam bubbles do not 
rise easily in a slightly inclined tube, even when the 
inside surface is quite smooth, which is seldom the case, 
even with steel, which is the only reliable material,t 
especially after the tubes have been some time in service. 
To insure an easy rising of the bubbles, a greater angle 
is necessary. This is especially important at the lower 
part of the tube, where the water enters and the heat is 
greatest. The most important thing is to set the water in 
motion in the right direction. 

Mr. Thornycroft has shown that in the upper part of 
the tubes this rule could be dispensed with (it is evident 
that the tumble-down shape of the upper part of the 
Thornycroft tubes would never do in the lower part). 

For many reasons I greatly prefer that the shape of the 
tubes should be always rising through its whole length, 
but I would be the last to deny tha» the Thornycroft 
boilers have done, and are doing, good service, and that 





, v Paper read before the Institution of Naval Archi- 
ects. 

+ Coppsr would certainly last much longer, but ib is 
very dangerous, as, in case of bursting, the tube opens 
out fully, allowing the hot water and steam to escape 
through double the section of the tubs. Ordinary brass 
becomes brittle and weak when over-heated. With mild 
steel the section of the orifice is generally small. Security 
against personal injuries surpasses all other considerations 
in importance, 





they have had a great influence on the development of 
water-tube boilers. 

To return to the Du Temple boilers, experience has 
repeatedly shown the superiority of arrangement B over 
the other one. The actual design patented under the 
name of Du Temple- Normand (which is different 
from Normand’s boiler) is still better. 

(b) The circulation must be very active. 

This is nearly self-evident. The greater the circulation 
the cooler are the tubes. It is well known, moreover, 
how favourable is the agitation of water to the transmis- 
sion of heat. Laboratory experiments have shown that 
the coefficient of transmission varies from one to five, 
according as the motion of water is nil or very great. 
— in the economic duty of the boiler means easier 

ring. 

(c) The proportion of length to diameter in the heating 
tubes ought not to be too large. 

Within the ordinary limits of the ratio of length to 
diameter the resistance to the motion of water is nearly 
proportional to this ratio. The circulation of water, so 
essential to the good working of a boiler, is reduced as the 
resistance increases. Moreover, all the steam generated 
in the inferior part of the tube must pass through the 
upper end. The longer the tube the smaller the density 
of the fluid in the upper part, and the greater the chances 
of its being burnt. 

(ad) The section of the outside down-take or water 
return tubes, from the upper to the lower reservoirs, ought 
to be of large proportions. 

When the boiler is at work, the pressure in the inferior 
reservoir is always less than in the upper one. Should it 
ba otherwise, the water would not flow down by the return 
tubes. It is most probable that the steam generated in 
the heating tubes (or the air mixed with the feed) produces 
the circulation of water by impulse only. This force of 
impulse is so great that when the tube is vertical the 
ascending motion of the fluid may be estimated by apply- 
ing the theory of communicating vessels, according to the 
difference between the mean density of the heterogeneous 
fluid in the heating tube and that of the water in the 
return tubes, due allowance being made, of course, for 
friction. 

When the heating tube is more or less inclined, the 
adherence of bubbles to the inside surface is such that 
this mode of reckoning would certainly give a much higher 
speed than is actually the case, the error being greater 
as the inclination of the tube approaches the horizontal. 
This affords another proof of the importance of verticality 
in heating tubes. 

Should the soundness of these views be questioned, one 
thing, however, is indisputable—the rise of water and 
steam in the heating tubes produces a difference of pres- 
sure between the upper and lower reservoirs, and this 
difference reduces the intensity of the circulation from 
which it isa consequence. Accordingly, it is mostimportant 
to lessen this difference in giving to the return tubes the 
greatest possible section. 

In a paper read last year ab the Southampton meeting, 
Mr. Thornycroft described some very interesting trials 
made on two boilers, differing only in this—that in one of 
them the heating tubes rose above the level of the water 
in the upper reservoir, whereas, in the other one, the 
upper end of the tubes were under water. The difference 
of pressure between the upper and lower reservoir was 
found to be greater in the second than in the first case. 

The great engineer of Chiswick concluded from this 
fact that, since the difference of pressure reduces the cir- 
culation (which is quite undeniable), the circulation is 
greater with tubes rising above the water level. With all 
due deference, may I be allowed to state that I draw from 
these trials entirely opposite conclusions ? 

The dimensions of the outside return tubes being 
similar in both cases, and admitting that the total return 
of water takes place by these tubes, and not partially 
through some of the heating tubes less exposed to the fire 
(which does not seem to be a very reliable arrangement), 
it is clear that the quantity of water which goes down 
through the return tubes will be proportional to the square 
root of the difference of pressure between both reservoirs. 
Now, this quantity of water is, by hypothesis, exactly 
equal to the ascending water, so that it is, according to 
the trials, greater in the boiler where the upper end of 
the tubes is under water. 

This conclusion is in accordance with the following 
probable theory, that the head of water which causes the 
circulation in a tube rising above water must be reduced 
by a height equal to that of the tube above the water 
level, due allowance being made for the smaller density 
of the fluid. The under-water arrangement does not, per- 
haps, allow of so great a heating surface for a given en- 
cumbrance ; but it offers the further advantage that no 
‘* steam chamber” can exist in the upper part of the tubes. 


On Srrains Due To THE ExpANsION OF HEATING TUBES. 

The second cause which limits the intensity of firing is 
the strains due to the expansion of the heating tubes. 

Several well-known arrangements prevent these strains. 
For instance, that of the Belleville boilers, the use of 
Field tubes, as in the Collet-Niclausse boilers, and 
especially the adoption of heating tubes sufficiently long 
and sufficiently curved (both conditions are necessary) for 
preventing oblique strains on the junction with the tube- 
plates. It is also most important that no joints or rivet- 
ing should be allowed in the actual vicinity of the 
furnace. 


On 1HE INFLUENCE OF ACTIVE CIRCULATION ON THE 
TRANSMISSION OF HEAT. 
I have alluded already to laboratory experiments ac- 
cording to which the coefficent of the transmission of 
heat varies from one to five, according as the water to be 





heated is quite stationary or in rapid motion. Particu- 


lars may be found in the ‘‘ Traité de Physique Indus- 
trielle,” by Ser, vol. i., page 225, &c. This is easily 
accounted for by this fact, that water is a very bad con- 
ductor of heat, and can be heated only by putting all the 
particles successively in contact with the heating surface. 

Although the actual conditions of a boiler are very 
different from those of the experiments, especially as 
regards the temperature of the heating fluid, it is not less 
true that active circulation in boilers, is most favourable 
to vaporisation. 

This explains how the advantage to be derived from 
the use of feed heaters is always superior to that which 
results from the economy in the units of heat saved. 
This is especially to be noticed with Mr. Kirkaldy’s feed 
heater. In this apparatus steam taken from the boiler 
heats the feed before its introduction into the boiler. 
The result is evidently to equalise, in a great measure, 
the temperature of the water and steam contained in the 
boiler with no apparent, though with an undeniable 
economy. The phenomenon may be explained as follows : 

When the water enters the heating tubes it travels 
without boiling through a certain length of those tubes, 
the lower its temperature is below that of the steam, the 
longer this distance ; and, since the circulation is caused 
by the development of bubbles in the tubes, the intensity 
of the circulation is reduced as this difference of tempera- 
ture increases. 

For the last two years I have obtained the same result 
in the most simple manner by introducing the feed in the 
steam space under the form of spray, as far as possible 
from that part where steam is taken for the engines. The 
feed being already heated by steam having done work in 
the H.P. and M.P. cylinders, there is scarcely any 
difference of temperature between the water and the 
steam in the boiler. As soon as the water enters the 
heating tubes, bubbles of steam are produced, and the 
circulation is increased to such a rate that the tempera- 
ture of the tube is not higher than with cold feed. 

This mode of introducing the feed, which has the 
further advantage of depositing the calcarecus salts in the 
form of powder, when usirg sea water, requires some 
very simple but particular arrangement, in order to avoid 
shocks in the feed pipes. 


On CoMBUSTION. 


The temperature of the products of combustion would 
be enormous and greatly superior to that at which dis- 
sociation of carbonic acid and steam takes place, if it 
could be completed in the firebox. 

Starting from this undeniable fact, some engineers think 
that heat should be progressively subtracted by cool sur- 
faces during the combustion of coal. 

This is certainly not the case. No cooling should take 
place during combustion, and the necessary dissociation 
of carbonic acid and steam ought not to be avoided, pro- 
vided sufficient air is admitted to secure further recom- 
bination. 

In fact, the boiler grate ought to give the same result, 
though by different means, as the gazogene used in metal- 
lurgy ; but all the necessary air should be given at once, 
the greater part passing through the —_ since it in- 
creases the draught, whereas that which is admitted 
above reduces it. It matters little for the final result 
whether air be admitted at one time for producing carbon 
oxide, and afterwards for completing the combustion, 
providing no free carbon exists in the hot gases before 
they are cooled by the cluster of tubes. 

A very good proof of the soundness of these views may 
be found in the combustion of petroleum, which cannot 
give its total heat unless it takes place in a white-hot re- 
fractory receiver, where it is impossible to avoid dis- 
sociation. The use of the brick arch in locomotive fire- 
boxes has proved equally advantageous for the complete 
combustion of coal, especially coal rich in hydrocarbons. 
For the same reasons it is most important to have high 
and large fire-boxes, where the hot gases are well 
mixed, and remain as long as possible before entering 
the cluster of tubes. 


On THE SECTION OF PASSAGE AND LENGTH OF TRAVEL 
oF Hor GASES. 


With a given capacity of boiler, the section of passage 
may be very great and the length of travel very small, or 
the section may be very small and the travel very long, 
ees all intermediate proportions between these extreme 
imits. 

In the first case the draught is good, but the heating 
surface is very seldom thoroughly utilised. Inthe second 
case a good air pressure is necessary, but the economic 
duty is better, because the hot gases are obliged to heat 
the whole of the heating surface, and because the trans- 
mission of heat increases with the agitation of gases, as 
it does in the case of water. This was proved a great 
many years ago by some most important trials made in 
France by Mr. Geffroy, of the Northern of France, on a 
locomotive boiler. (For details, see Ser, vol. i, page 564.) 
The evaporation was measured, first with all tubes open, 
and second with half the tubes only. In the last case, 
notwithstanding the enormous reduction of heating sur- 
face, the evaporation per pound of coal remained the same, 
with this difference only, that a greater air-pressure was 
necessary. The conclusion to be derived is that the 
section for the passage of the hot gases should be reduced, 
and their travel lengthened as much as is consistent with 
the draught available. 

The rules given above are certainly not the only ones 
necessary for making a good water-tube boiler, intended 
to resist intense firing, but they are certainly the most 
important. In order to avoid all misunderstanding, I 
will show how they have been applied in Normand’s 
boiler. My intention is not to make known an apparatus 
that has already been many times successfully tried in 





France and abroad, but I have chosen it because I believe 
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Objections have been made about the necessity of 
removing several tubes, should one middle tube be 
damaged. The quality of mild steel tubes is such that 
they may be taken out and replaced without the least 
difficulty. No better proof can be given of the feasibility 
of this plan than ths following : The three boilers of Nos. 
183, 184, and 185 were finished, when it was decided to 
alter the arrangement of the clusters, according to the 
new design. With very simple tools hundreds of tubes 
were removed and replaced after having had their shape 
altered, without any of them being damaged. 

Most of the principles laid down in this paper may 
appsar to be so simple as to render their statement 
useless. It is not so, if we consider how very few of the 
different types of water-tube boilers are designed in aczord- 
ance with all of them. 

However, my object is not to criticise any of these 
types, when not intended for intense firing, although the 
best boilers for intense firing are also generally the best 
for slow work. Many water-tube boilers are now making 
steam with tubes nearly horizontal, very low fire-boxes, 
great section of passage and short length of travel. Each 
can boast of particular advantages which cannot be 
disputed. 

But the conditions imposed for boilers become more 
and more severe. In order to save weights, the combus- 
tion of fuel per square foot of grate increases every day ; 
20 lb. is no longer sufficient, twice, perhaps three times 
as much will be soon expected for the most powerful 
engines. A good design will give the owner, the engi- 
neer, or the navy that adopts it a greatadvantage. It 
is worth while to examine how it will be possible to meet 
impending exigencies. 





PERMANENT WAY.* 
By Mr. Wituram Hont, Chief Engineer of the Lancashire 
and Yorkshire Railway, Manchester. 

WIr# a view of ascertaining the practices of British, 
Irish, American, Indian, African, and Australian rail- 
ways, the reporter prepared a lis) of questions in reference 
to the subject of this report. 

This list of questions was issued by the Brussels Com- 
mission of the Congress to such companies as are members 
of the Congress, and, in addition, the reporter issued the 
same list to 12 railway companies in America, with whose 
practices he considered it might be desirable for the Con- 
gress to become acquainted ; of these 12, six have replied. 
The information given in the following abstract summary 
is the information supplied : 

I. Types of Permanent Way.—As regards the type of 
permanent way, ib would appear from the replies received 
that the railways in the United Kingdom are almost 
universally adopting bull-headed steel rails, keyed into 
chairs fastened to transverse sleepers by means of tree- 
nails, spikes, or screws, or combinations of these fasten- 
ings. The typs of permanent way adopted in America by 
the companies who have answered the questions consists 
of flat-bottomed rails resting directly on transverse 
sleepers, and fastened to them principally by means of 
spikes, 

The only engineers who have in their replies expressed 
any opinion as to the types of permanent way, are the 
engineer of the (:reat Northern Railway of Ireland, and 
the engineer of the New York Central and Hudson River 
Railroad. The former gentleman, who uses both types of 
permanent way, expresses himself as follows: 

** As the steel rail is immediately in contact with the 
sleepers, the result is a very smooth-runniog road ; at the 
same time there is no doubt that our steel bull-headed 
road, with the chairs keyed inside, is far superior, stronger, 
more permanent, and batter in every way than any flange 
railroad.” 

And the latter gentleman, writing on the American 
type, says: 

** Rails supported in ‘ chairs’ have been out of date in 
this country for many years past, the Vignoles type, or 
‘flange’ rail, as it is termed in this country, having proved 
immeasurably superior in service and economy on 
American railroads.” 

IL. Strengthening of Permanent Way.—With regard to 
the strengthening of permanent way, so as to permit of 
an increased speed of trains, the ies companies in the 
United Kingdom have, over a long series of years, been 
gradually increasing the weight of their rails, and the 
weight and bearing area on the sleepers of their chairs, 
but from the information which the reporter has received, 
most of the principal companies do not contemplate any 
further strengthening of the roads, as their latest standards 
of permanent way are fully capable of taking the highest 
speeds that can be obtained with the present rolling 
stock. The Great Western Railway Company, however, 
state that greater strength of the permanent way could be 
obtained by increasing the weight of the rail and the 
bearing area of the chair, which should be made with a 
wider jaw to provide for a larger ‘ey. The London and 
South-Western Company strengthen their road on sharp 
curves and down steep inclines by introducing an addi- 
tional sleeper under each pair of rails. 

The American railways have been, and are, evidently 
strengthening their rails to suit high speeds, but none, 
except the New York Central and Hudson River Rail- 
road Company, state that they intend tofurtherstrengthen 
their road with a view to still higher speeds. 

III. Great Britain and Ireland.—A. Rails, &:c.—The 
section of rail usually adopted is the steel bull-headed rail, 
the bull-head being much larger than the bottom meniber, 


* Abstract of report on the strengthening of permanent 
way with a view to the increased speed of trains. Ques- 
tion I. of the International Railway Congress, London 
ineeting, 





to allow for wear and tear, the bottom member being 
made sufficiently strong, after allowing for oxidation, to 
form with the top member when worn down a sufficiently 
strong girder to carry the rolling load. 

In England the weight of the rails varies from 80 lb. to 
92 lb. (394 and 454 kilogrammes per metre), in Scotland 
from 77 lb. to 90 lb. (38 and 44} kilogrammes per metre), 
and in Ireland from 74 1b. to 85 lb. per lineal yard (364 
and 42 kilogrammes per metre). There are some rails 
weighing 100 lb. to the yard (494 kilogrammes per metre), 
but these are few in number. With the exception of the 
Great Western, whose rails are 32 ft. long (9.74 metres), 
and the London and North-Western Company, who are 
adopting a standard length of 60 ft. (18.29 metres), the 
length of rail adopted by English companies is 30 ft. 
(9.14 metres). In Scotland and Ireland the standard 
length of the rails is also 30 ft. (9.14 metres), with the 
exception Of the Caledonian and Great Northern of Ire- 
land, who use rails 32 ft. and 26 ft. long (974 and 7.92 
metres) respectively. 

No absolute weight per yard appears to be adopted to 
which rails may be worn down before being renewed, the 
general conditioa of the whole of the materials forming 
the psrmanent way, and other varying circumstances, 
bzing taken into consideration in determining when the 
road should be renewed. The renewals, when they take 
place, are usually in long lengths, and the material re- 
covered, when not too far worn, is utilised for the repairs 
and sometimes renewals of branch lines, loop lines, and 
sidings. 

As ragards the calculations of the strains imposed on 
rails by the rolling load, as the various stresses cannot be 
ascertained sufficiently accurately to enable a rail to be 
designed on the same scientific principles as a girder 
would be, it is considered by Eaglish engineers that close 
and careful observations of the effects produced upon the 
road by the rolling loads which pass over it, is the best 
means of determining the siz3 and shape of the rail. 

B. Mode of Manufacture and Nature of Rail Mctal.— 
From the replies received, it is clear that most of the 
railway administrations have their rails rolled from steel 
manufactured by the Bessemer acid process, although 
some of them return the Bessemer process, without stat- 
ing whether it is the acid process or the basic process. 
The only companies who, in their specification, permit the 
use of the basic process, are the Manchester, Sheffield, 
and Lincolnshire, and the North-Eastern. 

Tbe London and North-Western, the Manchester, 
Sheffield, and Lincolnshire, the Caledonian, and the 
North British Companies have a specification for the 
Siemens Martin acid process. 

With reference to the testing of rails, all companias, 
except the Cambrian, test their rails by blows produced 
by various weights falling from various heights on various 
lengths of rail supported on bearings from 3 ft to3 ft. Gin. 
(0 914 to 1.067 metres) apart. The amount of permanent 
deflection varies in each case in proportion to the weight 
used, and the height from which that weight is dropped. 

Some railway companies, in addition to this, test the 
rails as girders, suspending deadweights from the centre, 
and specifying the deflections which will be allowed under 
the test of certain weights. 

The chemical tests do not appear generally to form part 
of the specification for rails, only four companies giving 
amore or less detailed specification of the chemical 
analysis. The Great Northern Railway of Ireland state 
that they test their rails chemically, but do not give 
particulars of their requirements. 

The breaking weight in tons per square inch (per square 
centimetre) is only specified by five companies. The 
extension per cent. is only specified by three companies, 
and the contraction of area per cent. is only specified by 
one company. 

It appears, therefore, from these returns that the rail- 
way companies mainly rely on the falling-weight test to 
determine the quality of the rail manufactured for them. 

As to the relative merits of hard and soft steel, only five 
companies give any information, and of these five, four 
lean to the use of mild steel as being less liable to frac- 
ture, and therefore insuring a greater measure of safety. 

C. Reil Connections.—The form of joint universally 
adopted in the United Kingdom is a suspended one, the 
rails being connected by two fishplates bolted together 
through the rails by four fishbolts. 

With the exception of the Great Western and London 
and North-Western Railways, whose fishplates are 20 in. 
(508 millimetres) long, all the companies adopt a fish- 
plate 18 in. (457 millimetres) long. Much longer fishplates 
than these were in use some years ago, but there seems to 
be ageneral opinion that the fishplates should be as short 
as possible, in order to bring the chairs and sleepers at the 
joints as near together as possible, and in reply to the 
question as to whether this joint gives satisfaction, 16 out 
of 19 companies state that it does. 

As to the shape of the fishplates in use, they may be 
divided into two classes, viz., plates whose depth is the 
distance between the top and bottom flange of the rail, 
and plates in which the depth is increased to the under- 
side of the bottom flange, and even deeper, in some 
instances underlapping the rai]. The sections of this 
class of fishplate are shown in the various diagrams. Ten 
companies use the former class, and nine companies use 
different sections of the second class. There are no 
suggestions as to how the joint could be improved. 

All the railways (eo far as their bullheaded rails are 
concerned) support the rails in chairs fastened to trans- 
verse sleepers, using various kinds of fastenings. The 
Great Northern Railway of Ireland for their flat-bottom 
rails, and the Great Southern and Western Railway of 
Ireland, fasten their flat-bottomed rails direct to the 
sleepers by means of fang bolts and spikes. 

The weight of the chairs used by the different com- 
panies varies considerably, the smallest weight being that 





of the South-Eastern Railway, 37 lb. (16.78 kilogrammes), 
the heaviest being that of the Lancashire and Yorkshire 
Railway, which weighs 56 lb. (25.40 kilogrammes). ‘ 

The bearing area of the chair on the sleeper also varies 
considerably, the smallest area being that of the South- 
Eastern Railway, viz.: 70 square inches (451.2 square 
centimetres), the largest being that of the Manchester, 
Sheffield, and Lincolnshire Railway, which has a bearing 
area of 117 square inches (754.8 square centimetres), 

The only companies who place felt between the chair 
and the sleeper throughout their systems are the Cam- 
brian and the London and North-Western Railways. 
The London, Brighton, and South Coast Railway use it 
in spscial tunnels where the noise is excessive. No other 
company uses a packing of any kind between the chair 
and the sleeper. , 

The pattern of the chair on each side of the joint used 
by any company is the same as that of the rest of the 
chairs in the road. ‘ 

The number and kind of fastenings for attaching the 
chairs to the sleepers varies with almost every com- 
pany. 

D.—Keys and Sicepers.—OE the 18 companies who use 
the chair road, 11 of them use oak for their keys, two use 
teak and oak, one teak only, one fir, one pine, and one 
elm. Eight companies compress their keys, and 10 do 
not. All the companies are keying on the outside of the 
rail except the Furness Railway, but they are now 
gradually adopting outside keying. 

Baltic red wood is the timber most generally used for 
sleepers, although some companies use Memel, Riga red 
wood, Scotch fir, red pine. Every company creosotes its 
sleepers. 

The lengths of sleepers are 8ft. 1lin. or 9 ft. (2.718 or 
2 743 metres), and the breadth 10 in. (254 millimetres) and 
the thickness 5 in. (127 millimetres). : 

The distance apart of the sleepers on the several lines 
is shown in the accompanying illustrations. 

Although metal sleepers have been put down in places, 
notably on the London and North-Western Railway, 
they do not seem to have found favour with the railway 
companies of the United Kingdom. The London and 
North-Western Railway have not put any down since 
1888 ; the Great Eastern and London and South-Western 
Companies have exp2rimented with a few, but are not 
continuing their use. 

E. Ballast.—The ballast used by the various com- 
panies, varies according to the locality through which 
the lines pass. The bottom ballast generally consists, 
in districts where it can be obtained, of large hand- 
packed stones, but where this cannot be obtained, 
slag, burnt clay, and ashes are used. For top ballast 
various materiais are used, viz.: Broken stone, gravel, 
slag, chippings, ashes, and cinders, screened and un- 
screened, and Thames gravel; the best material in each 
district consistently with economy being obtained, so as 
to get the best drainage possible. 

The practice of laying ballast above the level of the top 
of the sleeper varies a good deal. Details are given in 
another part of this paper. 

IV. Anverican, Indian, and Australian Railways. A 1, 
Section of Rail.—The section of rail usually adopted by 
the six railway companies in America, who have answered 
the questions, and by the East Indian Railway, and New 
South Wales Government Railways, is a flat bottom rail 
with a bull head. The area of the bottom member is some- 
what stronger than need be, considering the rail as a 
girder, being apparently so made to distribute the weight 
of the traffic over as large an area of the sleeper (or ‘‘ tie” 
as it is called in America) as possible. 

The weight of the rails varies from 69 lb. to 85 Ib. per 
lineal yard (30 and 40 kilogrammes per metre), but the 
New York Central Railway have laid down tor trial a 
certain length of road with rails weighing 100 lb. per 
lineal yard (494 kilogrammes per metre), ‘he result of 
this trial will guide them as to what weight of rail they 
will adopt in the future. 

As to the length of rails used, the standard length is 
30 ft. (9.14 metres), but the Pennsylvania Railway have 
used 60 ft. (18.29 metres) rails, though they do not say 
whether they intend to continue them cr not. Rails of 
60 ft. (18.29 metres) length are also in use on a portion of 
the New York Central and Hudson River Railway, 
where their engineer writes, ‘‘This length promises well, 
with the prospect of a substantial economy in maintenance 
of way expenses.” 

As with the English railways, these companies, as a 
rule, do not fix an absolute weight per yard to which the 
rails may be worn before being renewed, but the New 
York Central Railway gives a minimum, a medium, and 
a maximum weight of rails at which they should be re- 
newed, and the New South Wales Government gives the 
weights to which the rail are worn down. 

B1.—Mode of Manufactureand Nature of Rail Metal.— 
Six companies specify that the steel from which the rails 
are rolled shall be manufactured by the Bessemer process, 
two out of the six specifying the acid process. The 
Chicago, Burlington, and Quincy Railroad do not specify 
any particulars by which the steel from which the rails 
are rolled is tobe manufactured. The East Indian Rail- 
way prefer the Siemens acid process. 

As far as tests go, the six American railways do not 
subject their rails to any bending test. The Chésapeake 
and Ohio and the Illinois Railroads test the steel, how- 
ever, from which the rails are rolled, by hammering two 
test-pieces into bars which, when cold, must bend to 
an angle of 90 deg. without breaking. The Chicago, 
Burlington, and Quincy Railroad purchase the rails under 
a five years’ guarantee. 

The East Indian and New South Wales Government 
Railways adopt the falling-weight tests, similar to those 
used by the English railways. They also test the rails as 
girders with suspended weights, 
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The New York Central and Hudson River Railroad 
Company specify a chemical test. ; ‘ 

The New York Central and Hudson River Railroad 
and New South Wales Government have also a breaking 
weight in tons per square inch (per square centimetre), 
that of the former being from 49 to 58 tons per square 
inch (7.27 to 9.13 tons per square centimetre), and that of 
the latter being 44 tons per square inch (6.93 tons per 
square centimetre). The elongation in the case of the 
New York Central and Hudson River Railroad is from 
6 to 12 per cent., and the New South Wales Government 
Railroad 14 per cent. : : 

It is clear from the returns that the American rail- 
ways prefer a hard steel to a mild one, as giving a longer 
wear. 

C1.—Rail Connections.—Three of the American rail- 
ways state that they use suspended joints, and the other 
three use supported joints. Ina two instances, viz., the 
Chicago, Burlington, and Quincy Railway, and the New 
York Central and Hudson River Railway, the joint is 
supported by a transverse sleeper centrally underneath it. 

The East Indian and the New South Wales Govern- 
ment railways use suspended joints. 

The fishplates on the American railways vary from 
20 in. to 38 in. long (508 and 965 millimetres). Four o 
these railways have long fishplates with six fish bolts. 
The other two use short fishplates 20 in. and 24 in. (508 
and 610 millimetres) long with four fish bolts. 

The East Indian Railway uses fishplates 22 in. (559 
millimetres), and the New South Wales Government 
railways use for their flat-bottom rails, fishplates 18 in. 
(457 millimetres) long, and for their bull-headed rails, fish- 
plates 20 in. (508 millimetres) long, each with four fish- 
bolts. 

On the Chicago, Burlingtov, and Quincy Railroad, and 
the New York Central and Hudson River Railroad, the 
rails are laid with broken joints, that is, the joints in 
one rail being opposite the centre of the other rail in its 
road. 

Six of the companies consider their joints are satisfac- 
tory. The Lake Shore and Michigan Railroad do not 
consider the joint satisfactory, stating ‘‘ a joint fastening 
which is as strong as the railis required.” The Pennsyl- 
vania Railroad Company state that their joint is not 
universally satisfactory, and they suggest an improve- 
ment by shortening the fishplates. The New York 
Central and Hudson River Railroad throw out a sugges- 
tion that joints should be abandoned altogether, and 
some form of compound continuous rail substituted for 
them, but so far as the reporter can ascertain this has 
not been tried. 

The American railways fasten their rails to the sleepers 
in various ways, by spikes, clips, and screws, details of 
which are given. 

The bearing area of the rails on the sleeper varies from 
36 to 50 square inches (232.3 and 322.6 square centimetres). 

The iron chairs used by the East Indian Railway are 
301b. (13.61 kilogrammes) weight, having a bearing area 
on the sleeper of 86 square inches (554.8 square centi- 
metres) ; on the New South Wales Government Railway, 
where bull-headed rails are used, the weight of the chair 
is 45 lb. (20.41 kilogrammes), and the bearing area on the 
sleeper 108 square inches (696 square centimetres). 

On both these last-mentioned lines the chairs on each 
side of the joint are of the same pattern as the rest. 

D 1.—Keys and Slecpers.—Keys are of course not used 
on the American railways. 

Keys of teak are used on the East Indian Railway, and 
teak and cedar on the New South Wales Government 
Railways. On the first-named line the keys are not com- 
pressed, but on the latter they are. Both railways key 
on the outside of the rail. 

The wood used for the sleepers varies with the locality. 
Neither of the railways creosote their sleepers. 

The length of the sleeper varies from 8 fb. to 9 ft. 6 in. 
(2.438 and 2.896 metres), the breadth from 8in. to 10in., 
and the thickness from 5 in. to 7 in. (127 and 178 milli- 
metres). 

E 1.—Baillast.—The American, Indian, and Australian 
railways, like the English railways, adopt for bottom 
ballast, broken stone, gravel, or sand, according to the 
locality. The top ballast varies in thickness from 5 in. to 
12 in. (127 and 305 millimetres), and consists principally of 
gravel, crushed stone, cinders, or slag. 

1. Cambrian Railway (Figs. 1 to 9, page 60).—The rails 
are 801b. per yard, and are laid in lengths of 30 ft., except 
on some viaducts, where 60-ft. lengths are laid. They are 
Bessemer acid steel rails, accepted without bending or 
chemical tests, but are tested to breaking, the limit being 
100 tons placed halfway between bearings 3 ft. 6in. apart. 
The form and dimensions of fishplates (which weigh 41 lb. 
per pair) are shown in the illustration ; the weight of chair 
1s 42 lb., the base area 101.5 square inches, and felt is in- 
terposed between rail and sleeper. The keys used outside 
to secure the rails to the chairs are of oak, compressed ; 
the sleepers are of Baltic red wood, creosoted ; they are 
9 ft. long and 10 in. by 5in. The bottom ballast is of 
pitched stone 12 in. thick, with gravel or lead mine refuse 
on top, 12 in. thick. The form and dimensions of this 
permanent way are shown clearly in the illustrations. 

2. Furness Railway (Figs. 10 to 16).—The rails are 
Bessemer acid steel, 80 lb. per yard, laid throughout in 
30 ft, lengths. No chemical test is required, but lengths 
of 3ft. 6 in, are cut from a certain proportion of each de- 
livery and placed on supports 3 ft. apart. A 1-ton 
weight is dropped from a height of 20 ft., and the test 
piece must stand this test without breaking or a per- 
manent deflection of more than 3in. The joint is sus- 
pended, and the fishplates, the form and dimensions of 
which are shown by Figs. 11 to 14, weigh 40 Ib. per pair. 
The chairs weigh 45 lb, each, and have a bearing surface 
of 116 square inches on the sleepers. They are attached to 
the sleepers by two { in, diameter cup-headed spikes, and 


two compressed oak trenails; uncompressed teak keys, 
now being placed outside, are used; the sleepers are of 
Baltic red wood 8 fb. 11 in. long, and 10 in. by 5in. The 
bottom ballasting material is broken stone (24 in. mesh) 
= ~~ 12 in. deep, and the top ballast is of cinders 7 in. 
thick. 

3. Great Eastern Railway (Figs. 17 to 23).—On the 
Great Eastern Railway, 85-lb. Bessemer rails 30 ft. long 
are used ; the average life is given as varying from 14 to 
24 years, except on suburban lines, where the duration is 
much less. There is no chemical test, but the following 
ing physical test is required: A rail, bull-head upper- 
most, is placed on supports 3ft. 6 in. apart, and a weight 
of 18 tons is suspended in the centre; the deflection must 
not exceed 3 in., and after half an hour the permanent 
set is limited to }in. The samerail is reversed, and, rest- 
ing on the same bearings, must resist a blow from an 
1800-lb. ball falling through 8 ft. without breaking or de- 
flecting more than lin. The suspended joint is fully 
illustrated by Figs. 18 and 20, and the fishplates weigh 
42 1b. per pair. The chairs, which are fastened to the 
sleepers by two iron spikes 53 in. long by { in., and two 
solid trenails, weigh 43 lb., and have a bearing surface 
of 98 square inches. The keys are of oak, placed outside, 


f | and the sleepers are Baltic red wood 8 ft. 11 in. and 10 in. 


by 5in. Burnt ballast topped with rough gravel is used 
for bottom ballast, 12 in. thick, the top ballast being 
gravel gauged to pass through a 2-in. ring ; the ballast is 
levelled to the tops of the rails. 

4. Great Northern Railway (Figs. 24 to 31).—The Great 
Northern Railway Company use Bessemer acid steel rails, 
85 1b. to the yard and 30 ft. long. The only prescribed 
test is three blows from a weight of 11201b. falling through 
10 ft. on a 5 ft. length resting on 3 fb. 6 in. bearings, rail 
not to break under this test nor take a permanent set of 
more than 12 in. Datails of the suspended joints are 
given in Figs. 25 to 28. The fishplates weigh 27 lb. per 
pair, and lock nuts are employed. The chairs weigh 
46 lb., have a bearing of 103.6 square inches, and are 
fastened to the sleepers by two wrought-iron spikes and 
two oak trenails. The chair keys are compressed fir 
driven outside. The sleepers are of Baltic fir, creosoted, 
8 ft. 11 in. long and 10in. by 5in. The bottom ballast is 
of broken stone, of 2 in. mesh, or burnt clay, according 
to locality, 12 in. deep, with 9 in. of top ballast of clean 
gravel or ashes, laid 2 in. above the top of sleepers. 

5. Great Western Railway (Figs. 32 to 40, page 61).— 
The steel rails used are 921b. per yard, laid in 32-ft. 
lengths. The ingots from which the rails are made are 
‘cast of best steel for the purpose, made from English or 
Spanish hematite and charcoal spiegeleisen.” The com- 
position of rails is given as follows : 


Per Cent, 
Carbon from .40 to .50 
Silicon...... ae wah sou eee rr 
Manganese see ae Pe? sr SOD ne 
Sulphur, maximum .08 
Phosphorus _,, . .08 


The limits of tensile strength vary from 40 to 48 tons 
ar square inch, and the contraction of area is not to be 
ess than 20 percent. in 2in. A test length of 5 ft. is 

taken off a rail from each cast ; this is placed on bearings 
3 ft. 6in. apart, and is struck by a 1-ton weight as 
follows : 

1st blow, 7 ft. fall; deflection allowed, { in. to it in. 

2nd ,, 20 ,, total ‘ 3in. to 44 in. 

3rd_—g, 12° ,, minimum total deflection, 4} in. 


Itis stated that with 15 to 20 years’ average traffic there 
is a loss of 15 to 20 per cent. of weight, and the rail is then 
removed and laid on sidings or goods lines. In the sus- 
pended joint (which is fully illustrated) fishplates weigh- 
ing 28 lb. per pair are used, and lock-nuts are employed 
in the fastenings. The chairs weigh 46 lb., and havea 
bearing area of 107.5 square inches ; they are fastened to 
sleepers by two fang bolts 74 in. long by i%in. Com- 
pressed oak keys, driven outside, are used, and the 
sleepers are creosoted Memel 9 ft. long and 10 in. by 5 in. 
The bottom ballast is stone, broken to cubes from 3 in. 
to 6 in., and slag, according to locality, and laid 12 in. 
thick. The top ballast is 6 in. of stone, slag, or gravel, 
and is levelled to 4 in. above the top of sleepers outside, 
and 2 in. between the rails. 

6. Lancashire and Yorkshire Ruilway (Figs. 41 to 49). 
—The rails on this line are Bessemer acid steel, 86 1b. 
per yard, and laid in 30-ft. lengths; they are not relaid 
till the weight is reduced to 66 lb., provided the rest of 
the permanent way is in good condition. The reception 
tests employed consist in subjecting a 5-ft. length laid on 
3 ft. 6 in. bearings, toa ton weight falling through 20 ft. ; 
fracture must not ensue, nor must the permanent deflec- 
tion be less than 24in. nor more than 4in. The fish- 
plates weigh 28 lb. per pair; compressed pine keys, 
driven outside, are used. The chairs weigh 56 lb., and 
have 116 square inches of bearing surface; they ara 
secured to the sleepers by two iron spikes, and two wood 
trenails. The sleepers are creosoted Baltic pine 9 ft. long 
by 10 in. by 5 in. The bottom ballast is 12 in. deep, 
made of hand-packed!stones or clinkers for 9 in., and 3 in. 
of ashes; the top ballast consists of 9 in. of ashes. 

7. London, Brighton, and South Coast Railway. (Figs. 50 
to 57.)—A Bessemer acid rail is used, 84 lb. per yard, and 
in 30-ft. lengths ; they are replaced when worn Zin. For 
testing, a rail is placed on 3 ft. 6 in. bearings, and receives 
two blows from a ton weight, falling through 20ft. The 
first blow must not cause more than 1{ in. permanent 
deflection, and the second not more than 3.5in. The 
joint is illustrated by Figs. 51 to 55, and the fishplates 
weigh 58 lb. per pair; Grover locking washers are used. 
The chairs are 441b., with 112 square inches of bearing 
area, In tunnels felt is introduced between chairs and 
sleepers to check noise. Compressed oak keys are driven 





outside, and the chairs are fastened to sleepers, which are 


of creosoted Baltic red wood, 9 ft. by 10 in. by 5in., by 
three hollow trenails, with spikes 6 in. long and 33 in. in 
diameter at the larger, and gin. at the lower end. The 
ballast is chalk or broken stones, 12in. deep, with a top 
ballast of gravel, also 12 in. The level of ballast is brought 
to 3 in. above top of sleepers. 

8. London and North Western Railway (Figs. 58 to 
67).—Rails of Bessemer acid and Siemens-Martin acid 
steel are used ; the weights are 80 lb. and 90 lb., and the 
lengths 30 ft. and 60 ft., the latter being the standard 
— , The following are the prescribed compositions of 
the steel : 





Bessemer Siemens- Martin 
Acid. Acid. 

Carbon ... 20to .40 25to .50 
Silicon trace ,, 10 Obes 25 
Sulphur ... A a 10 06 ,, 10 
Phosphorus Ob < 10 05 ,, 15 
Manganese -25 5, 1.25 SS; 13 
Iron 99.53 ,, 98.05 ~ 99.39,, 97.75 
100.00 100.00 100.00 100.00 


The specified breaking strain ranges from 30 to 35 tons 
per square inch, with a 15 per cent. extension on a 10-in. 
length, and a contraction of area of about 22 per cent. 
The falling test consists in placing the rail on 3-ft. bear- 
ings, and subjecting it to one blow from a ton weight 
falling through 20 ft.; the blow to produce a permanent 
deflection not exceeding 3in. The form of joint is illus- 
trated by Figs. 61 and 64; the fishplates weigh 544 lb. 
per pair. The joint is stated not to be satisfactory, but 
is the best that the company can devise. The chairs 
weigh 45 lb., have a bearing surface of 105 square 
inches, and are fastened to the sleepers (tarred felt is 
interposed) by two iron spikes 6 in. long and }3 in. in 
diameter, and two galvanised steel screws 64 in. by }? in. 
in diameter. Outside compressed oak keys are used, and 
red pine creosoted sleepers 9 ft. long by 10 in. by 5 in. 
The bottom ballast is formed of broken stone, slag, 
cinders, or gravel, from 6 in. to 9 in, deep, with top ballast 
6 in. to 9 in., of the same materials, 


(Zo be continued.) 





BOILER EXPLOSION NEAR STAMFORD. 

F Rom time to time we have reported the occurrence of 
serious explosions from small vertical boilers, and called 
attention to the fact that this class of boiler is very prolific 
as regards the number of disasters of that nature to which 
it gives rise. A great many firms who only need com- 
paratively little power, use this description of boiler, and 
in the streets of our large cities and towns they are to be 
found, frequently in most unlooked-for places, in the 
heart of buildings and surrounded by workpeople. Many 
of the restaurants in London, for instance, employ the 
vertical boiler ; it occupies very little space, it needs no 
brickwork flues, it generates steam pretty quickly, and 
is convenient for the purpose for which it is used. 

The small size of these boilers is, in itself, an element 
of danger. Being somewhat diminutive, such a boiler 
is too often regarded with indifference ; it is left unin- 
spected and practically uncared for; and owners only 
awake to the danger when a violent explosion occurs, or 
when the water is seen to be leaking away and thus giving 
ample proof of some serious defect existing. 

Asa rule, the boiler collapses and rends in the internal 
firebox, the water and steam then rush downwards, and 
the reaction shoots the whole fabric into the air, fre- 
quently to a great distance, with the result that 
in its fall great havoc is sometimes occasioned. In 
one case, at Newcastle-on-Tyne, a boiler was blown 
over a bridge and many of the city buildings, and fell 
780 ft. from its original position, some of the débris alighting 
on the Guildhal), and great damage being occasioned, the 
boiler itself at last crashing through the roof of a pork- 
butcher's shop. In a second case, at Burnley, a boiler 
was blown into a public-house, practically wrecking the 
upper portion of the house, and lodging in a bedroom. 
The only little piece of pleasantry about this explosion 
was that the tenant of the house reaped a small harvest 
by exhibiting the boiler and wreckage to the townspeople 
at an entrance fee of so much per head. Many other 
cases of explosion with serious consequences could be 
given, and we need only add thatthe vertical boiler has 
stood at the top of the list in the annual number of ex- 
plosions recorded in the reports published by the Board 
of Trade. 

The lesson to be learnt by all users of vertical boilera is 
to have them carefully examined over all parts at regular 
intervals, and not to place undue faith either in the fact 
that the boilers are small, or that they are only occasion- 
ally worked. The following particulars of a recent Board 
of Trade investigation give another illustration of the 
importance of this subject. The investigation was held 
at the Town Hall, Stamford, and referred to an explo- 
sion which took place at the Hall Farm, Little Casterton, 
owned by Mr. Albert Broughton. The Commissioners 
were Mr. Howard Smith, barrister, who presided, and 
Mr. Fullerton, engineer. Mr. Goagh conducted the pro- 
ceedings for the Board of Trade. 

It appeared that in 1867 the farm was purchased by 
Mr. C. O. Eaton, of Tolethorpe Hall, and that shortly 
afterwards be bought a vertical boiler and an engine 
from the then firm of Jeffrey and Luke, implement 
makers, of Stamford. They were used for driving a chaff- 
cutting and a thrashing machine, the pressure being from 
40 lb. to 50 lb., according to the farm requirements, 
The boiler, as a rule, on worked during the winter 
months, and then only half a day per week. In 1785 a 
Mr. White, farmer, now of Bulwick, became tenant of 
the farm, where he remained till October, 1891. During 





that time the boiler was attended by a shepherd, but it 
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did not seem to have been worked for the last four or five 
ears of Mr, White’s tenancy. Mr. Broughton succeeded 
fr. White as tenant, and he bought the boiler and engine 

for 17/. 10s., through Mr. Royce, auctioneer, of Oakham. 
Mr. White, it was stated, had told Mr. Royce that the 
boiler and engine had been looked at and overhauled, and 
that all that was necessary had been done. This state- 
ment was repeated to Mr. Broughton, who said that as he 
knew that the boiler had been worked at a pressure of 
from 40 lb. to 60 lb. per square inch, and as he did not 
intend to work it at more than 30 lb. or 40 lb., he thought 
it would not be necessary for him to have it overhauled 
by a competent person. The boiler was, therefore, set to 
work, without any proper examination having been made, 
and it ultimately exploded, simply through the firebox 
being worn out. 

Among the witnesses examined was Mr. R. J. 
Broughton, son of the owner, who stated that he ‘‘ had 
had some experience with boilors, having been apprenticed 
to Messrs. Russell Brothers, of East Barkwith, where he 
had attended to the boiler they used at their works.” On 
the morning of the explosion he lit the fire at 9.30, and at 
10 o’clock, when the pressure had reached 30 lb., the 
glass tube showed that there was plenty of water in the 
boiler. He then started to grind corn, but at half-past 
one the engine eccentric-rod was found to be bent, and it 
was taken off and straightened by his father, who was 
about to replace it when the explosion took place. The 
boiler was thrown from its seat, the engine was destroyed, 
the roof and door of the boiler-house were blown away, 
and witness and his father severely scalded and otherwise 
injured, the latter having his right leg broken. They 
had, however, now recovered, 

Mr. Woodthorpe, engineer-surveyor to the Board of 
Trade, stated that the explosion was due to the firebox 
being completely worn out. Extensive corrosion had 
occurred on the water side. If the boiler had been 
examined by any competent person, its defective condi- 
tion must have been discovered. The pressure gauge, 
too, was inaccurate. The boiler, in the opinion of witness, 
was nob fit to work atany useful pressure. 

After the taking of evidence, Mr. Howard Smith gave 
judgment. ‘The Commissioners, he said, were of opinion 
that Mr. White informed Mr. Royce that the boiler had 
been overhauled and repaired, and that Mr. Royce had 
mentioned this to Mr. Broughton. They thought it was 
principally on this account that Mr. Broughton bought 
the boiler without examination at the time, and that he 
had worked it ever since without examination. Mr, 
Broughton was wrong in not having had a proper inspec- 
tion made. It was his duty to have ascertained beyond 
all doubt that the boiler was fit for use, and he should 
also have ascertained the pressure at which it was safe 
to be worked ; while, further, he should have seen that 
the pressure gauge indicated correctly. Under the cir- 
cumstances they were unable to say that Mr. Broughton 
took due measures to see that the boiler was being 
worked under safe conditions, and they regretted to find 
that he was to blame. They were asked by the Board of 
Trade to say if Mr. White was to blame. If the boiler 
had exploded during the time it was in Mr. White’s pos- 
session, the Court would certainly have found that he 
was blameable, but considering that the occurrence took 
place four years after he had sold the boiler, they could 
not say that he was in fault, except that he ought to 
have known that the boiler could not possibly have been 
overhauled and examined for the small sum he paid for 
repairs, viz., about 1l. Under ordinary circumstances 
the Court would have ordered Mr. Broughton to pay at 
least a part of the costs of that investigation, but having 
regard to the severe punishment he had received through 
the injuries he had sustained, they thought that they were 
justified in departing from their usual course, and, there- 
fore, would make no order for costs. Mr. Howard Smith 
added that if Mr. Broughton should in the future pur- 
chase another boiler, he er advise him to get a guaran- 
tee from the maker as to its safety. 

Mr. Broughton, in thanking the Court, said that he had 
suffered a great deal in consequence of the explosion. He 
should not think of having steam power again on his farm. 





THE TRIPLE SMASH AT MIRFIELD. 

ABovT 11.30 on the night of the 28th of last March, a 
London and North-Western goods train from Manchester 
to Leeds ran under steam into the buffer-stops at Mirfield 
station, the joint property of the London and North- 
Western and Lancashire and Yorkshire Railway 
Companies (see accompanying diagram). The stops 
were demolished, and the engine and several trucks fell 
into the roadway, some 16 ft. below. The fireman was 
killed on the spot, and the driver only survived for 20 
minutes, while the guard esca with a severe shaking. 
Both the down and up north lines were fouled by the 
debris, and before anything almost could be done it was 
run into by an up goods train from Leeds to the south, 
and immediately afterwards by another goods train coming 
from Liverpool on the down north main line. The up 
train was travelling but slowly at the time, and only six 
wagons were derailed, but the second down train was 
being drawn by two engines, and was travelling at about 
20 miles an hour, when the leading driver noticed some 
red lights shown by the guard of the Manchester train 
and the driver of the up goods, and at the same time 
heard ‘‘ pop” whistles from engines standing in neighbour- 
ing sidings. Before speed could be materially reduced 
they were into the débris, with the result that the leading 
engine was upset, the driver and fireman, who manfully 
stuck to their posts, badly injured, and the train, engine, 
and six wagons derailed. All the men concerned very 
properly receive praise from Major Marindin for their 
prompt action after the accident. 

As to the cause of the first accident, the driver of tha 
Manchester train said to his guard, before he expired, 


that he was attending to his guage glass, and he gave this 
also as an excuse for overrunning a signal at Viaduct 
cabin, when hearrived therea quarter ofan hour previously ; 
but whether he thought he was on the down main, or 
mistook the down main home signal, which was off for 
the Liverpool train, for his, or whether, being busy with 
his guage glass, he instructed his fireman to look out fur 
the signals, or even forgot to do this, must now remain 
an open question. He was an experienced man, and there 
is no question but that he was quite sober and that his 
eyesight was good. The sight a the signals in question 
is very good, but, while admitting that this had nothing 
to do with theaccident, Major Marindin considers that it 
would be well to provide a distant signal for the loop, as 
is now usually done, and in this, as far as concerns long 
loops, we concur. 

It may be added that the signalman at Cleckheaton 
Junction cabin thought the Manchester train was running 
too fast, and telephoned to Mirfield East, and the signal- 
man showed a red light from his hand lamp and shouted, 











original diagrams the electromotive forces were both con- 
sidered independent, as well as the electric lag, and the 
powers applied or transmitted as dependent variables. 
In any case, the formule properly derived from such 
diagrams became perfectly general, and it did not appear 
to him that the change of method indicated could properly 
be called a new theory on the subject. As a matter of 
fact, diagrams based on the independence of the electro- 
motive forces and the electric lag would furnish a better 
means of discussing the question of the stability of the 
motion than Mr. Rhodes’ plan, and this might account 
for the entire omission from the paper of this important 
matter. Professor S. P. Thompson said it was impossible 
to discuss the Peg of stability till the subject of arma- 
ture reaction had been thoroughly investigated. The 
terms “lag” and ‘‘lead” had been used by Mr. Rhodes 
in a consistent manner, but this was not always done, 
and he recommended that the phase of the current which 
_ —" to both generator and motor be taken as the 
standard. 
































but to no purpose. A large amount of damage was done 
to rolling stock, but besides demolishing the buffer-stops 
and damaging the wing walls of the underbridge at this 
spot, the damage done to the permanent way was but 
slight, considering that the Manchester train was pro- 
bably travelling at from 8 to 10 miles per hour, and con- 
sisted of engine, tender, 35 wagons, and brake van. 





THE PHYSICAL SOCIETY. 

AT the ordinary meeting of the Physical Society, held 
on June 28, Dr. Gladstone, vice-president, in the chair, 
Mr. Bowden read a note on ‘‘ An Electro-Magnetic Effect.” 
A long glass tube containing mercury, and fitted with a 
small stand-pipe to indicate the hydrostatic pressure, is 
passed between the poles of an electro-magnet. On pass- 
ing a current of about 30 amperes through the mercury in 
this tube, the stand-pipe being turned so as to indicate 
the pressure either perpendicular or parallel to the lines 
of force of the field of the electro-magnet, movements of 
the mercury in the stand-pips take place. When the 
stand-pipe is perpendicular to the lines of force of the 
field, the mercury rises or falls according to the direction 
of the current. When the stand-pipe, however, is parallel 
to the lines of force, the mercury always rises, whatever 
the direction of the current. 

Professor S. P. Thompson said there appeared to be 
three unexplained effects, one proportional to the current 
and the field and reversible, another independent of the 
direction of thecurrent or of the field, and a third which 
only occurred while the current was changing in 
strength. In addition there may be a fourth effect, which, 
up to now, has not been noticed. The motion of the 
mercury column in Fig. 1 was in the opposite direction 
to that of the drag on a conductor carrying the current. 
An apparent rise in pressure might be due toa decrease 
in the density of the mercury due to the heat developed 
by the current. Mr, Blakesley asked if the author had 
noticed any changes in level in the mercury reservoirs 
at the ends of the tube. The author, in his reply, said 
the reservoirs at the ends were so large that no changes 
of level were appreciable. 

Mr. Rhodes read a paper on “ The Armature Reaction 
in a Single-Phasc Alternating Current Machine.” In 
this paper the author gives the investigations that were 
the subject of a verbal addendum to a paper read before 
the Society on a previous occasion. He investigates the 
lag or lead of the electromotive forces over the current, 
and applies the results to examine whether the field ex- 
citation of the generator or the motor is strengthened or 
weakened by the reaction of the armature currents. 

Mr. Blakesley said the conclusion of the author that 
“either of two alternate-current machines may be driven 
as a motor by the other irrespective of their relative 
electromotive forces ” is not invariably correct. The facts 
of the case were these: The electromotive force of the 
motor may exceed that of the other machine to a certain 
extent, but that electromotive force, multiplied by the 
cosine of the angle of electric lag, must yield a product 
not greater than the electromotive force of the generator, 
i.¢., using Mr. Rhodes’ symbols, ¢ cos 6 must not be greater 
than E. Mr. Blakesley gave a geometrical proof of this, 
but the same proposition had been given by him some 
10 years ago in the course of investigating the subject 
generally. This was at a time when Dr. John Hopkin- 
son was, with less than his usual perspicuity, teaching 
that synchronous alternate-current machines could not 
be run in series with stability, both doing work. Re- 
ferring to the author’s diagrams, Mr. Blakesley said that 
ina problem involving so many elements as that under 
consideration, it was impossible, with the limited dimen- 
sions of space, to represent the results with the complete 
generality of a formula. Some elements had to be taken 
as the independent, others as the dependent, variables. 
The author had considered the power transmitted to the 
motor, the electromotive force of the generator, and the 
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The author, in his reply, said he agreed with Mr. 
Blakesley that there was a limit to the extent to which the 
motor might be excited, and this upper limit could easily 
be obtained from the figure given in the paper. The 
question of armature reaction was, however, most im- 
portant, as it might excite the field two or three times 
more than the original excitation. Since motors were de- 
signed to do a certain amount of work, and not the work 
to fit the motor, it was most natural to take the output of 
the motor as fixed. 

Mr. Shelford Bidwell read a paper on ‘‘ Electrical Pro- 
perties of Sclenium.” The author has continued his in- 
vestigations on this subject, and has come tothe following 
conclusions : (1) The conductivity of crystalline Se appears 
to depend principally on the impurities which it contains 
in the form of metallic selenides. It may be that the 
selenides conduct electrolytically, and that the influence 
of light in increasing the conductivity is to be attri- 
buted to its property of facilitating the combination 
of Se with metals in contact with it. 2. A Se 
cell having platinum electrodes and made with Se 
to which about 3 per cent. of cuprous selenide has 
been added is, even though unannealed, greatly su- 
perior both in conductivity and sensitiveness to a similar 
cell made with ordinary Se, and annealed for several 
hours. (3) Red Se in contact with copper or brass is 
quickly darkened by the action of light, owing, it is 
suggested, to the formation of a selenide. (4) Crystalline 
Se is porous, and absorbs moisture from the air; and it is 
this moisture that causes the polarisation of Se after the 
passage of acurrent. (5) The presence of moisture is not 
essential to sensitiveness, but appears to be in a slight 
degree favourable to it. (6) If cuprous selenide is made 
the cathode in an electrolytic cell, and a strip of platinum 
the anode in water, red Se mixed with detached particles 
of the selenide is deposited in the water. (7) The photo- 
electric currents sometimes set up when light falls upon 
Se are dependent upon the presence of moisture, and are 
no doubt of voltaic origin. (8) Perfectly dry Se is below 
platinum in the thermo-electric series. 

Professor Minchin (communicated) suggested that the 
selenium “ cell ” should be called a ‘‘ selenium resistance,” 
A grid having one terminal made of aluminium, and the 
other of copper, might form a true cell, and might gene- 
rate an electromotive force when light fell on it. He 
(Professor Minchin) would like to know if the author had 
tried any such cell in which light simply and solely 
generated an electromotive force. He could not agree 
that chemical action must necessarily follow the action of 
light inacell. For take the case of the oldest photo- 
electric cell—the thermo-pile—what chemical action can 
we show here for all the energy of the incident heat ? 
Chemical action due to light may or may not occur 
according to the nature of the cell. 

Mr. Appleyard asked whether the author had submitted 
these selenium resistances to the action of electric oscilla- 
tions. Professor Minchin’s ‘‘impulsion ” cells were greatly 
influenced by electric oscillations. The great variation in 
the resistance with time of the author’s cells pointed rather 
to an effect of contact between the selenium and the elec- 
trodes, than to an elementary change in the structure or 
composition. He (Mr. Appleyard) had recently tried to 
crystallise a supersaturated solution of sodium sulphate by 
electric oscillations, as well as by direct sparks, and by 
currents of several amperes, but no crystals could be in- 
duced to form, Change of contact, rather than change of 
structure, ——— to him to be the most promising direc- 
tion in which to look for an adequate theory of selenium 
resistances, . 

Professor Ramsey said the quantity of Se liberated in 
the electrolytic experiment was much too great to be ac- 
counted for by oxygen diesolved in the water. The study 
of Se was very interesting, for this substance was on the 
borderland between those bodies in which the electric 
conduction was metallic, and those in which it was known 
to be electrolytic. The author in his reply said he agreed 
that the name ‘‘selenium cell” was not an appropriate 
one. He had not tried the effect of electric oscilla- 





angle of electric lag, as independent. The electromotive 
force of the motor was dependent. In Mr. Blakesley’s 


tions, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompitepD By W. LLOYD WISE. 


ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

—- UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. : 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

ies fications may be obtained at the Patent Office 
ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the ay yo of @ complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
time within two months from the date of 


Any person may at any 
of tion, 


t ovis: 4 = of a complete speci 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


6652. A. Duffek and B. Holub, Prague. Construc- 
truction of Electric Accumulator Plates. [5 Figs.) 
April 1, 1895.—According to this invention a number of balls of 
lead are placed close together in a compact manner so as to touch 
each other, and are —_— inclosed in lead, together forming a 
plate. The lead is poured in a molten state between and partly 
surrounding the balls, so as toform a suitable frame theret 
(Accepted May 22, 1895). 


6008. Siemens Brothers and Co., Limited, London. 
(Mesers. Siemens and Halske, Berlin.) Springs for Electrical 
Conductors. [4 Figs.] March 22, 1895.—This improved spring 
for electrically connecting two metallic parts is a spiral spring 
consisting of a metallic strip coiled double from the centre, so that 
both ends of the coil are presented at the periphery of the spiral. 
(Accepted June 5, 1895). 

5998. R. W. Braham, London. Cup and Ball Joint 
for Electri neg | an Diacennecting 
Electric Light [6 Figs.) March 22, 1895.—This 
improved joint has for its object to enable electric light fittings to 
be easily detached from the main wires without the necessity of 
unwiring, as at present. It comprises two discs of vulcanite or 
other non-conducting material, upon the lower one of which are 
mounted the terminals and two springs suitably connected with 
the terminals. Mounted upon the upper disc are two more ter- 
minals suitably connected with two circular pieces of brass. The 
outer one of these pieces of brass has a shoulder-piece, and the 
inner one is formed with a projecting piece or stud. (Accepted 
June 5, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,313. H. Bennett, Oldbury, dad F. Bennett, 
Blackheath, Stafis. Improved hine for Making 
‘on Nuts. [5 Figs.) July 10, 1894.—This invention has 

for its object the manufacture of hexagon nuts from flat bars in 
such a manner as to save the waste in the metal which has hitherto 
been necessary when the nuts have been cut from the flat face by 
a apoyo tool in the usual way. The bar X from which the nuts 
are to be formed is cut through on the thick face from each side 
by the cutters M and N, which are formed with cutting edges m! 
and n', and are shaped or thickened out at m2 and n2 to an angle 
which is the same as that of the hexagon. The nut Y is thus cut 
off and at the same time leaves the end of the bar X pointed as at 2! 
and of a suitable shape for forming the one side of the next nut to 
be cut. This obviates the waste of the intermediate piece which 
by the old process it has been necessary to cut away to make the 
two sides of the nut correspond. The backs m3 and n3 of the 
mouth of the dies M and N when coming in contact with the 
square y2 of the nut form a gauge to the extent of which the 
cutters are limited to travel, thus preventing the cutting edges 
m(\ and n' from injuring each other. Ears m4 and n‘ are provided 
to prevent the nut from being misshapen by the cutting process. 
After the nut Y has been cut it may be pressed from the dies by 
plunger into a hexagonal shaped tube against the resistance of a 
— olt which stamps it into the finished state, after which itis 
ra for removal and ejected. The improved machine comprises 
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a roller or shaft B mounted in bearings upon the bed A and 
caused to revolve through the gear wheels b' with the driving 
shaft C which bears the flywheel V and driving pulleysU. Central 
upon the shaft B a bevel wheel is formed upon a cross-shaft which 
works in the bottom of the headstock D on alevel with the shaft 
B. n this cross-shaft the spurwheel E is mounted to gear 
with the spurwheel F which is mounted above it upon the shaft h3, 
_ shaft also bears the cam H having the two tappets h! and 
‘*, The cutters M and N are mounted to slide upon the bed A, 
and are actuated from the shaft B by the cams J and K through 
the cross slides j! and kl. These cross slides j\ and Kk! are tapered 
at their ends and engage with similar tapers formed upon the ends 
bo the cutter slides Mand N, so that when the cross slides are 
orced forward by the cams J and K they in turn operate the cutter 
slides M and N in a forward 
effected by suitable rings. The slide S' is mounted in the head- 
stock D and is provided with the adjustable bolt 8, which is 
— by lock nuts to the slide §!. The latter is operated by the 
bo h* and h2, and is provided with the hexagonal punch 2 
or punching the nut into the socket or tube L against the resist- 
= of the bolt P, which is supported by the strong spring R 
rom the bed A of the hine, the rebound of which spring 
pene the nut from the socket L. ‘The cutters M and N are made 
etachable in their slides, and a brush or tappet is arranged in 
Hewat with one of the cams to brush away each nut after it 
a8 been finished. (Accepted May 29, 1895). 


7020. W.A. Tries, Westerwald, G 
4 } ermany. 
ings. ts Figs.) April 5, 1895.—Applicant ame chiefly a 
billy = or shafts with ball motion characterised by the adjusta- 
y Or capability of displacement of the bearing cheeks or brasses 














within the body of the bearing in all directions, perpendicularly 
to the axis of the shaft and independently of the body. (Accepted 
June 5, 1895). 


6014. C, Gruber, Schwerte,Germany. Mechanical 
Hammers, (3 Figs.) March 22, 1895.—This mechanical hammer 
is designed for forging various small articles, and consists of an 
desired number of gravity hammers which are raised and let fall 
independently of one another by means of a separate cord or 
strap connected to each hammer, and respectively passing over a 
common drum rotating continuously in one direction. Means are 
provided for tightening any of said cords or straps independently. 
(Accepted June 5, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


6323. A. Reichwald, London. (F. Krupp, Essen, Ger- 
many.) Method or Process of Reducing Metals or 
Mixtures of Metals Containing ae March 27, 
1895.—The improved process consists essentially in adding to the 
fluid casting, before or during the pouring thereof, one or more 
metals, one at least of which has a stronger affinity for oxygen 
than the metal being cast, and also one or more elements of 
such nature as will form easily fusible salts with the added metals 
and with the oxygen. (Accepted June 5, 1895). 


RAILWAYS AND TRAMWAYS. 


14,008. C. Chenu, Etam France. Improve- 
ments in and Relating to way Chairs. [7 Figs.) 
July 20, 1894.—This invention relates to an automatically locking 
chair for railways having two cheeks, each of which is formed of 
two parts integral with the base or foot of the chair. The cheeks 
are adapted to receive two jaws which work in recesses or 
cavities in the lower ends of the said cheeks and which support 
the foot or lower flange of the rail on their lower extremities and 
grip the web of the rail with their upper extremities. The said 
jaws have sufficient movement to allow of the insertion aud 
removal of the rail. @ is the foot or base of the chair, and b, bt 
and c, c' the two parts respectively of the two cheeks which are 
cast whole with the foot a. The bottom d of the chair between 
the two cheeks is inclined at about 20 deg. to the horizontal. e, f 
are the recesses or cavities formed in the base of the cheeks }, b', 
and ¢, c! respectively in which the curved parts g? and h? of the 
jaws work. The jaws g, g! and h, h' are placed between the two 
parts of the cheeks 3, b! and c, c! respectively. The base or foot a 
of the chair is secured to the sleeper by ordinary means such as, 
for instance, by three screws k,/,m. The jaws are formed of 





special form, the parts g2 and h2 being formed to the arc of a 
pt and fitting accurately in the cavities e, f of the cheeks }, bl 
and ¢, cl, so that the jaws can work in the said cavities, that is to 
say, they can open or close upon and grip the rail at their upper 
ends g, h whilst their lower ends g!, h! form a support 7 for the 
foot of the rail. When the jaws are opened, the rail can be in- 
serted or removed with ease. When the rail is introduced, its 
weight, aided if necessary by a light additional weight, will cause 
the jaws toclose upon the web and foot of the rail, and to gri 
the same with a force which increases with the load on the rail. 
To prevent any movement of the rail which might take place 
when there is no load on the same, the jaws g, g1 and h, h' are 
provided with lateral projections p and p! respectively, adapted to 
come over the parts b! andc of the cheeks. Two conical keys 4 
and q! are inserted in grooves formed in the parts p and 1 an 
the parts p! andc respectively, and these keys, when in position, 
prevent the jawsfrom opening. In a modification described, only 
one jaw is used. In case the cheek, which is on the outside 
of the line, grips the rail in conjunction with the jaw which sup- 
ports the foot of the rail. (Accepted May 29, 1895). 


77134. F. Wrighton, London. Rail Joints. [6 Figs.) 
April 17, 1895.—In this. improved rail joint the ends of the rails 
are formed with tongues and lateral recesses, which are 80 
arranged that the tongue of one rail is adapted to fit and be sup- 
ported by the recess of the other. These tongues and recesses 
may be formed with bevelled or interlocking ends. The rail web 
may be formed with angular portions. (Accepted June 5, 1895). 


6786. H. K , Linz, Austria, Automatic Coup: 

for Railway Cars. [4 Figs] April 2, 1895.—The improv 
automatic coupling for railway cars consists of a link which is 
capable of being turned upon a horizontal spindle, and which is 
formed, in front of its axis of turning, with a longitudinal slot, 
and has on its upper surface hooks lying in the direction of the 
longitudinal axis. Coupling is effec by placing the link 
of one car vertically, and that of the other horizontally, so 
that in moving the cars towards each other the front part of the 
horizontal link will strike the other end of the vertical link, 
thereby causing it to fall, and the loops to catch the hooks. 
(Accepted June 5, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


24,741. J.T. Rueff, Paris. Screw Propeller Chan- 
nels, (3 Figs.) December 19, 1804.—The improvements consist 
in the employment in vessels or boats of two or more propeller 
channels situated on each side of the longitudinal axis. The 
channels are constructed in such a manner that their springing 
lines fall into the water lines of the said vessels, (Accepted June 5, 


direction, the return movement being 1895 


STEAM ENGINES, — EVAPORATORS, 


11,313. N. Browne, London. 
Improvements in Valve Gear. [5 Figs.] June 11, 1894. 
—The leading idea which has been followed in devising this 
improved arrangement of rotary distributing valves, was to 
confine the number of connecting-rods or links and other mov- 
able parts to what is strictly indispensable, so as to obtain 
distributing or reversing gear considerably simplified owing to 
the small number of shafts or spindles which it contains. The 
reversing or swinging arm B receives motion through the medium 
of a connecting-rod or link A from a crank or eccentric. Upon 
the pivot D of the said swinging arm B which turns on the shaft 


(G. Honegger, Berlin.) 








C, there are loosely passed two cranks E, E, each crankpin F of 


which is connected by a linked rod G with the pivot L of the arm 
H. Upon the pivot L is loosely mounted the positively operating 
or “‘active” cam K shown in Fig. 1, which is guided about the 
pivot J. under the action of a pivot or pin M forming part of the 
linked rod G (Fig. 2); while a spring N (or the said cam’s 
own weight) constantly retains the same in contact with the idle 
or “‘ passive” cam J. Or the said active cam K may be guided 
by the rod G about the pivot L simply by causing such active 
cam to strike the passive cam situated outside the said pivot L 
say at M; in which case, however, the active cam is p: 

by the spring N provided for the purpose e ve cam 
J. The eeaave cam J is keyed or wedged upon the valve spindle 
and constantly weighted by O. Whenever a revolution takes 
place in the direction of the arrow, the pivot F turns concentri- 
cally about the shaft C, while the arm H swings about the axis of 
its spindle. By the time the pivot M, as it turns along with the 











swinging arm B about the shaft C, arrives at a predetermined 
position, the link-rod G and with it the active cam K, guided 
either by means of the pivot M, or by striking the passive cam 
(but in either case a the medium of the rod G), will assume 
a position, together with the ve cam, such that the latter is 
thrown out of engagement with the active cam, thereby causing 
the valve to be suddenly closed (see Fig. 3). Variable expansion is 
provided for by so arranging the cranks E, E, loosely mounted 
upon the shaft D, that they may be symmetrically turned and 
brought to the vertical axial line of the swinging arm B from the 
point P through the medium of counter-cranks and rails or bars 
R, R, with the result that the crankpins E, F must rise or fall, 
thereby proportionately increasing or reducing the force of the 
engagement or frictional contact between the passive and active 
cams, or, in other words, causing the cylinder or valve chest to 
be filled with motor fluid to a greater or less extent. (Accepted 
May 29, 1895). 


WwW. 
to 
A cy Ce ng Figs.) Jul; 
para erefor. 8.) Ju 
tortnis invention, better economy of fuel is obtained by keeping 
the combustion under control and by consuming the smoke. This 
is accomplished by introducing into the flues against the current 
of the effluent gases, and in the hottest part of the furnace com- 
pressed air or compressed air and oxygen in a series of fine jets. 
All attempts in actual practice of introducing compressed air in 
this manner have hitherto resulted in pa: failure owing to 
the fact that the pipe or nozzles are destroyed in a very short 
time by the great heat of the furnace at this point. A is the 
boiler, B the furnace, C the nozzles, D the furnace bridge. The 
air supply pipe I is brought through the ashpit to the bridge D, 
and the nozzle is arranged at C, but in such a manner that the 
compressed air shall be introduced into the furnace at the hottest 
part, in a series of fine jets, delivered from fine holes, slits, or the 


pice. Liverpool. Improvements in or 
Obtaining more Perfect Combustion in 
Furnaces and Flues, and in 


14,297. 
Rela 
Steam 
25, 1894.—According 

















to the current of the 


n the brickwork of the 


like in an angular direction, and pee 
effluent The nozzle C is built upi 


bridge with only its perforated portions uncovered by brickwork 
anne | reventing The cenniey ¢ of the nozzle by the abnormal 
heat of the furnace at this point. The suppl 


ly pipe I is regulated 
by a cock or other regulator, so that the netent the attendant 
notices any smoke appearing he can let in a little more air or air 
and ——— The mode of operation is as follows: The furnace 
being alight, compressed air is passed through the jets C; the 
result is a powerful induced — of air above the bars, and a 
very vivid combustion is caused in the furnace. The air coming 
out at the bridge or at the crown of the furnace, in a direction 
cont: to the hot effluent gases, causes a vivid combustion, the 
smoke is burnt, and heat raised in a much shorter period than by 
the ordinary arrangements; moreover, a considerable economy 
in fuel is effected. The attendant can regulate the admission of 
air by @ cock, thus just after firing he can admit a er quan- 
tity of air to overcome the smoke than at other times. (Accepted 
May 29, 1895). 


19,913. C. S. Galloway, Glasgow. Improvements 
in Steam Boilers. (2 Figs.) October 19, 1894.—This inven- 
tion relates to an improved tubulous steam generator of the kind 
in which water circulates in tubes, and which has also an internal 
furnace. A and B are two furnaces formed to the required shape 
to fit into the shells or water jackets C and D. The furnaces are 
not concentric with the shells or water jackets, but are placed 
below the centre, making the between the top of the furnace 
and the shell or water jacket the minimum required for a man to 
go inside and expand the tubes. The distance between the 
bottom of the furnace and the shell or water jacket is regulated 
by the space required to effect the necessary riveting. The com- 
bustion chamber E is formed at its sides by a continuation of the 
refractory non-conducting material forming the covering of the 
heating tubes G, and at its back by a wall of firebrick or other 
suitable refractory non-conducting material resting on or -— 
ported by a plate fixed to the ei of the shells or water jack 








ag shown, e plates forming the top of shells or water jackets, 
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and the bottom plate of the steam and water drum F into which 
the tubes are inserted and expanded, are of equal radius, and the 
tubes G, J, and H, most of which are tobe connect the two 
shells or water jackets to the steam and water drum. The tubes 
are arranged so that those forming the heating tubes G are of such 
a length as enables them to be drawn inside the steam and water 
drum. The two centre rows of tubes H are partially protected 
from the heating effects of the hot gases by being covered with 
asbestos or other refractory non-conducting material, and together 
with the outer rows J, one on each side, form corners, their 
length being continued to a point below the level of the firebars 
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by tubes suitably curved fixed to the shells or water jackets. The 
outer row on each side is fixed relatively to the next row in such 
a that sufficient space is left between those two rows 





form similar to that of the needle shank embedded in the said 
bar. The third group of needles compoged of the rows 15 and 16, 
differs from the second group of needles composed of the rows 10 
to 14, in that in the said third group the shank of each needie 
embedded in the needle bar retains a rectangular cross-sectional 
form, whilst the point of the needle is of round or circular form 
in cross-section, as shown in Fig. 4. (Accepted May 22, 1895). 


13,399. S. Thompson, Bolton, Lancs. paring 
es for Fibrous Ma . (5 Figs.) July 11, 
1894.—This invention relates to the building motion of slubbing, 
intermediate, and roving frames, and has for object to avoid the 
use of change ratchet wheels, and to obtain a finer adjustment of 
the lift. According to these improvements, in place of the 
usual single change ratchet wheel, a pair of special ratchet 
wheels g, g! are mounted loosely upon the short shaft h. The 
ratchet wheels y, g' have ratchet teeth cut round their peri- 
pheries, and on the inside face of each wheel there is formed a 
ring of bevel teeth k, into which gears a bevel pinion / carried by 
a stud m! on a boss m secured to the shaft h. In the ratchet 
wheel g and concentric therewith there is cut a curved slot n 
into which is fitted a stop piece o secured adjustably in the slot » 
by a bolt ol. In the other ratchet wheel 7! there is secured a pin 
p which projects into the slot ». The teeth alongside this slot 
are stam and numbered to enable the stop piece o to be 
readily moved the required distance, and when set to be clamped 
by the bolt ol. In the ordinary arrangement these catch levers 4, ¢' 












retain the necessary quantity of refractory non-conducting 
material. The flame and hot gases products of combustion pass 
from end to end of the shells or water jackets, through the 
furnaces to the bustion chamber E, and return between 
the shells or water jackets and the steam and water drum F 
amongst and across the heating tubes G, which may be arranged 
in straight rows or zigzagged so that the flame and hot gases pursue 
a tortuous path in their passage from the combustion chamber to 
the smokebox K. (Accepted May 29, 1895). 


24,481. W. Smith and W. G. Smith, St. Helens, 

cashire. Steam Boilers and Flues. [5 Figs.) De- 
cember 17, 1894.—This invention consists in attaching to the end 
of the boiler a number of plates or webs of metal which may 
either project into grooves in the back seating walls or lie as 
flanges along the surfaces of the seating walls, thereby forming 
effectual break joint plates, even when the boiler has withdrawn a 
considerable distance from the seating walls at the back end, thus 
insuring the circulation, along end pry od course of the flues, of 
the whole of the hot gases generated at the furnace fires. A repre- 
sents the boiler, B the internal flues through which the products 
of combustion travel from the furnace at the front to the back 
end as shown by the arrowsC. The whole of the hot gases 
should, on arriving at the back end of the boiler, return by the 
bottom flue D to the front end of the boiler as shown by the arrow 
E, there to split and finally to make their escape by the side flues 























F through the dampers G to the chimney flue H. When from 
any cause a clear space is left between the ends of the fender 
wall J J and the back end =e of the boiler, a portion of the 
hot gases will be drawn by the draught of the chimney through 
these openings, and through the dampers to the chimney flue as 
shown by the arrows K K. The break joint plates shown at L 
and M are designed to prevent this. The break joint shown at L 
is formed by a piece of channel iron or by flanges attached to the 
back end of the boiler, between which flanges the ends of the 
fender wall will be inclosed the full height of the side flues. 
The break joint shown at M is formed by a tongue of metal 
attached to the back end of the boiler, which fits into a groove in 
the end of a fender wall the full height of the side flues. A break 
joint plate attached to the boiler in the same manner as plate M, 
to eee cold air being sucked into the flues between the back 
end of the boiler and the covers P of the back flue, is shown at O, 
Fig. 1. (Accepted May 22, 1895). 


7658. J.L. wwaltonee, Cologne, Germany. An Im- 
pesees Firebar. (3 Figs.) April 16, 1895.—The improved 

rebar consists of a top or head of fireproof material secured to a 
lower part of cast iron by means of a clamping plate and feathers 
or projections on the said head and lower part, which engage in 
grooves inthe head. (Accepted June 5, 1895). 
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13,058. G. Fromm and J. Roll, Mulhausen> 
Germany. Improved Needle-Segment for Comb- 
ing Machines and the Like. [4 Figs.) July 5, 1894.— 


g 
This invention, in addition to other advantages, allows the needles 
inserted in rows of holes in such segments to be closely spaced. 
Fig. 1 illustrates by way of example a needle segment having 16 
needle bars studded with dies of varying forms according to 
this invention. As shown, beginning at the left-hand forward 
edge of the segment, the rows numbered 1 to 9 are composed of 
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inserted needles which are of the ordinary round form in crose- 
section. These needles, one of which is shown separately in side 
elevation and cross-section in Fig. 2, taper outwardly to a sharp 
point in such a manner that the shank or part of the needle 


embedded in the needle bar is of the same round form in croas- 
section, but of gradually decreasing area, as that part of the needle 
which projects beyond the needle bar. The needles of the rows 
10 to 14 are, however, each of flat form, such that a cross-section 
taken through the 
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act alternately one at each side on the teeth of a changeable 
ratchet escape wheel, but in this improved arrangement the lever 
= es with the teeth in the ratchet wheel g, while the other 
ever is ready, when the catch lever q is pushed out by the 
ordinary striker t, to be pulled by the opting r into gear with the 
other ratchet wheel ¢'. The catch lever g! is shown in gear with 
the ratchet wheel g! at the same time that the pin p, which is 
secured to the wheel !, is resting against the end of the slot 2. 
Immediately the change of motion takes place, the striker ¢ is 
—— sharply against the catch lever gl, which is thereby 
knocked out of the ratchet wheel g!, allowing the weight f! to 
turn the shaft ¢ and by the pinion d drive the rack c, and so shift 
the belt b on the cones a as far as the movement of the ratchet 
wheel g' will permit. This is regulated entirely by the position 
of the adjustable stop piece o in the slot n. The moment the 
catch lever gq! is pushed out of gear with the wheel g', the catch 
lever g, drawn by the spring 7, comes into gear with and holds 
stationary the wheel g until the striker ¢ moves again and knocks 
the catch lever ¢ out of gear with the wheel g, when the same 
action takes place. (Accepted May 22, 1895). 


24,708. J. V. Eves and M. M. Greeves, Belfast. 
Improvements Connected with the Rollers of 
Frames for Spinning Flax. [10 Figs.) December 19, 1894. 
—This invention has for its object to render it impossible for the 
attendant to “piece up an end” when broken “over the roller.” 
This is insured by providing a device for filling up or bridging 
over the space between the ends, or connecting the ends of 
adjacent axles, to prevent the passage of yarn between them. 
(Accepted December 18, 1895). 


MISCELLANEOUS. 


7366. H. and B. Kolker and H. Naphtali, Bresla 
Germany. Paints Suitable for Coating Iron an 
other Surfaces. April 10, 1895.—The improved paint has for 
its base a new product obtained by separating from oil-gas-tar, 
the substances which boil below 250 deg. Cent. (Accepted June 5, 
1895). 


7778. A. Gareis, Berlin. Burner Cap for Incan- 
descent Gas Burners. [4 Figs.) April 18, 1895.—The im- 
proved burner cap has its upper part formed of a conical shape, 
provided with holes of suitable size, arranged in several rows 
vertically to ite conical or bevelled surface. The burner cap may 
be arranged with or without one or more layers of gauze or 
closely perforated discs, and with or without a hollow projection, 
adap’ to hold a rod for supporting the mantle. (Accepted 
June 5, 1895). 


13,710. T. W. Baker, Lond 
Furnaces. [7 Figs.) July 
cylindrical dry back marine type of steam generator 0, supe 

and forming part of a refuse furnace A beneath ; with a feeding 
— B and discharging doors for clinkers at C. The arch D is 
perforated to allow the gases and fumes to pass under the steam 
generator to the combustion chamber E where they meet and are 
burnt by the hot — from the ordinary or a, fur- 
naces F, F', the firebrick arch N being thereby heated ata high 
temperature. The fumes and gases from the combustion chamber 
then pass through the smoke tubes H, H, H to the front, and are 
there divided to each side of the generator, returning thence to 
the main flue G and so to the chimney. Any number of steam 
generators may be connected together by means of the flues K, K! 
and the dampers L, L'. These flues conduct the gases from any 


ndon. Refuse-Consuming 
16, 1894.—The figures show a 1895 


gases keep those generators under which they pass at the same 
working temperature and pressure as the one that has the ordi- 
nary fires in use to burn the fumes during the times of light 











demand for steam. By closing the dampers L, L!, and opening 
those to the main flue G, each set of furnaces and steam gene- 
rators may be worked independently. (Accepted May 22, 1895). 


som. F. L. Serment, Marseilles. Improvements 
in Throttling Apparatus for Deade the Noise 
Produced by the Exhaust in Motors. (5 Figs.) July 
24, 1894.—An arrangement of noise-deadening — suitable 
for small motors, is shown in Figs, 1 and 2, and is composed of a 
receiver A in which is cast, or, if necessary, fitted (in the latter 
case the receiver is provided with a cover), a conduit D in the 
shape of a flattened trumpet having its discharge orifice a of 
rectangular shape, so that the gases entering at E are discharged 
in a thin layer taking a gyratory motion, expanding in the in- 
terior of the reservoir. They are then forced to deflect in order 
to follow the exit pipe S which projects in the interior up to the 
centre of the reservoir. For motors of larger size the apparatus is 
constructed on the samé principle, but with larger outlets into 











spaces of various shapes. It is always com of a reservoir A 
in the interior of which is arranged a cylinder B (Figs. 3 and 4). 
The gases enter the reservoir by a tube, the direction of which 
forms a tangent to the inner surface of the reservoir for the pur- 
pose of imparting thereto a gyratory movement. The gases 
escape first into a circular gallery F formed by the cylinder B, 
being retracted and tangent thereto along an incline / which is 
itself a tangent to the curve of entry of the inlet pipe E. To insure 
the gyratory movement, the lery F is closed near the inlet E 
by a partitionC. After the first expansica in the gallery F, the 
gases expand again in the passage G, which has a crescent-shaped 
section; they are then deflected to pass into the outlet pipe s which 
projects into the interior of the reservoir. All these channels and 
expansions are combined to disturb the sound waves and thus de- 
stroy the noise. (Accepted May 29, 1895). 


14,985. W. Lloyd Wise, London. (Solvay and Co., 
Brussels.) Manufacture of Bicarbonate of Soda. 
August 4, 1894.—The improvements consist in washing the bi- 
carbonate of soda by displacement of the mother liquor therein by 
the washing liquid, and in removing the water of impregnation 
from the washed product by means of vacuum apparatus consisting 
of a horizontal rotary vacuum or exhausting cylinder having its 
periphery adapted to act as a filter and arranged to rotate partly 
within the mass of washed bicarbonate of soda, whereby the 
latter is obtained in a practically pure and almost dry condition. 
(Accepted June 12, 1895). 


14,986. W. Lloyd Wise, London. (E£. Solvay, Brussels.) 
Manufacture of Bleaching Powder and other 
Hypochlorites. August 4, 1894.—According to this inven- 
tion, chloride of lime-is manufactured with the normal mixture 
of chlorine and hydrogen produced by the electrolysis of chlo- 
rides, thereby allowing of the use of a chlorinator of small capa- 
city, that is to say. a continuous-action chlorinator, All risk of 
explosion of the gaseous mixture is prevented by collecting at the 
outlet of the chlorinator the unabsorbed gas which consists 
— of pure hydrogen, and mingling it again with the enter- 
ng gaseous mixture until! the proportion of hydrogen in the mix- 
ture is such that the latter ceases to be spontaneously explosive 
In this case the ordinary chlorinating chambers may be em- 
ployed. (Accepted June 12, 1895). 


14,987. W. Lloyd Wise, London. (Solvay and Co. 
Brussels.) paration of Caustic Alkalies from the 
Liquors Obtained by the Electrolysis of Alkaline 
Salts. August 4, 1894.—This improved process of separation 
consists in ner neg the alkaline chloride remaining in solu- 
tion after electrolysis, either by evaporation of the solution, or 
preferably by the addition thereto of a strong solution of caustic 
alkali obtained from a previous operation, and in effecting the 
washing of the resulting soft or thin mud by vertical displacement 
with the aid of heat. A suitable apparatus for effecting the last- 
mentioned operation comprises a vessel capable of being heated 
and provided with a false bottom adapted to retain the salt and 
allow only of the pemere of the caustic alkaline liquor mixed 
therewith, with a device for admitting the washing liquid at its 
upper part, and with a discharging device at its lower part, the 
whole being arranged in such a manner that the pure salt washing 
water will descend by gravity and effect the removal of the caustic 
alkaline liquid from the salt by displacement. (Accepted June 12, 





7462. W.J. Vincent, Reading. Lever Lift: Jack. 
{4 Figs.] April 11, 1895.—This improved jack hence = legs to 
which a lever is pivoted, and a readily removable lifting rail 
hooked to said lever. All these parts are made of metal of 


channel section. (Accepted June 5, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descri; — with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
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ULYDEBANK SHIPBUILDING AND vessels is usually ready before the steamer is|ings are most compactly arranged. There isa large, 








~ launched. The main buildings of this department | well-lighted drawi ffi ith i : 
ING WORKS. 1 , gs of this department | well-lig rawing office, with tracing depart 
a oman yes 8 are situated, as shown in the plan published with | ment on the second floor, and in justagatition the 

(Continued from page 34.) our previous article (page 32 ante), in the north-|pattern-shop. These buildings occupy one side of 


ConTINUING our description of these well-known | western part of the works, convenient to the large|a large storeyard, the other side being lined b 
works, we propose now to deal with the engineer- | tidal dock, so that the boilers, engines, &c., are|the boiler-shop. ” The pattern - shop > han 





Fic. 9. THe Larce MacuiInE SHop. 





building, lighted by skylights extending the whole 
length of the roof, and by a double row of win- 
dows in the walls. Large patterns are made on 
the ground floor, and the lighter work is carried on 
in a large gallery extending completely round the 
shop. The shop is well equipped with wood- 
working machinery, and, as in the other de- 
partments, an installation of electric light is 
provided. 


gS SSS ( 


Borter-SuHop. 


The boiler-shop is a building of about the same 
height as the erecting shop, about 60 ft. It con- 
sists of three bays, two of which serve as erecting 
shops. They are each provided with three over- 
head travelling cranes. The third bay is occupied 
by various kinds of furnaces and hydraulic flang- 
ing tools, smiths’ fires, and other machine tools 
necessary for the equipment of a modern boiler- 
shop. The buildings are well lighted by long 
ranges of windows in the roofs and walls, and 
by numerous large doorways in the east wall, 
through which light plates, &c., are conveyed to 
the shop from the adjoining storeyard. These 
openings have suspended doors, each fitted with 
fanlights, and easily opened and shut, as they are 
provided with counterbalancing weights. The 
chief exits are, however, at the south end of the 
building, where the railway system of the yard 
enters each of the two erecting bays, and connects 
them directly with the sheerlegs at the dock. The 
heavier machine tools are therefore placed at the 
north end, so as to reduce the transport of materials 
toaminimum, and to secure their steady progress 
towards the southern end, where they leave the de- 
partment in a finished condition. 

Accordingly, the wagons conveying heavy plates 
enter at the north end by the railway running 
along the outside of the shop, and fitted with 
. ‘ a turntable for the line at right angles into the 
3 ing department, having completed our notes on | easily run down by railway under the sheerlegs or| north end of the building. Here, immediately 
4 the shipyard. The machinery department is as|one or other of the cranes. There is similar rail-| alongside the rails, which extend across the bays, 
7 well equipped as the yard, and the organisation way connection with the building berths, so that, as|are a couple of plate-edge planing machines. 
under Mr. Dunlop is so perfect that, remarkable as|in some cases, the machinery may be placed on| Both are by Messrs. Thomas Shanks and Co. One 
is the speed of shipbuilding, the machinery for the | board before the vessel is launched. The build-| is capable of accommodating a plate 38 ft. long,, 
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and is an exceptionally powerful tool; the other is 
smaller, and is used for shorter plates. A vertical 
machine by Messrs. G. and A. Harvey for cutting 
ovals or circles for manholes and their doors is 
also placed here. The spindle is driven by worm 
gearing, and is caused to reciprocate by means of a 
crank disc and connecting-rod attached to the slid- 
ing bed on which it is mounted, at the same time 
that it revolves. The tool-holders are carried on 
each end of a cross-slide, and may be moved from 
or towards the centre of the vertical spindle, so as 
to cut any size of oval hole. The machine is 
graduated by a scale to enable the right adjust- 
ment to be made for any size of hole. We next 
pass the engine-house, where we find a tandem com- 
pound engine employed to drive all the machinery 
of this department, except those special tools which 
have independent engines attached to them. Here 
also are a pair of compound surface-condensing 
pumping engines and steam accumulator by Messrs. 
Brown Brothers and Co., which supply the many 
powerful hydraulic tools in this and other depart- 
ments of the engine works. 

Continuing, we come to the large plate furnace, 
20 ft. long by 10 ft. wide, with its table in front. 
Over this table is fitted one of Messrs. R. G. Ross 
and Sons’ radial steam hammers, having both hand 
and hydraulic traversing gear for directing the 
blow of the hammer. The furnace and table are 
served by a powerful hydraulic radial crane. A 
couple of warping drums, which are driven off the 
main shafting, are also provided for pulling plates 
out of the furnace. On the opposite side of the 
table is placed a huge flanging machine of Twed- 
dell’s well-known double-power type, and having 
a horizontal bottom cylinder. A couple of 
specially-shaped fires are placed on either side, and 
the machine is served by a 20-ft. hydraulic radial 
crane, capable of lifting 6 tons. 

Proceeding southward along the third or west bay, 
where the greater part of the machine tools are 
situated, one finds another Tweddell’s flanging 
machine, with a couple of special furnaces along- 
side. This is a somewhat smaller machine than 
that previously noticed, and is used for flanging 
the back and front plates of combustion chambers, 
&c., and amongst its movable fittings area number 
of special blocks for flanging the corners and curved 
portions of plates. Nearly opposite this plant is a 
couple of multiple boring and drilling machines, spe- 
cially designed to cut the tube holes in the front 
and back plates, as well as to drill the holes for 
screwed stays. The vertical drilling spindles are 
earried on cross-slides and are adjustable; the 
tables are also traversing. Near to these machines, 
but in the centre bay, is a powerful set of vertical 
cold plate rolls, by Messrs. Campbells and Hunter, 
which can bend plates 12 ft. wide. They are triple- 
geared, and the third motion is fitted with double 
helical teeth, the wheel on the roll end being 
6 ft. 6 in. in diameter by 8 in. wide. The rolls are 
driven by an independent pair of vertical engines, 
by Messrs. Tangyes, Limited, and are fitted with 
link motion and reversing gear. These rolls are 
illustrated on page 67, Fig. 8. Opposite to these 
rolls, and between the first and second bays, is a 
set of three punching and shearing machines. One 
is by Messrs. Thomas Shanks and Co., and is 
capable of shearing plates of 1} in. thickness. 
It is driven by an independent single-cylinder 
engine, and has a crane suited for both sides and 
capable of carrying 14 tons. The other machines 
are driven by belts off one of the lines of shafting 
which extend along each of the bays. 

Returning again to the third bay, and continuing 
our progress southwards, we next come toa set of six 
radial arm drilling and tapping machines. Two 
are by Messrs. G. and A. Harvey, and have 3 in. 
diameter spindles, driven by me gearing. 
Two others are by Messrs. Campbells and Hunter, 
and are of about the same pover. Nearly opposite 
these machines, and on the same side of this bay as 
the hydraulic plant already noticed, isa large tube- 
staving press, designed and constructed in the 
establishment. The method ef staving and en- 
larging the ends of tubes and of solid stay-bars by 
hydraulic pressure has been employed by Messrs. 


Thomson for several years, and has been most suc- | p 


cessfully applied to stave and enlarge the ends of 
the screwed tubes forming the ‘‘ elements ” of the 
Belleville boiler. A couple of specially constructed 
air furnaces serve this hydraulic press, and are 
arranged to heat several tubes at the same time. 
Opposite is a hot-iron saw, a small steam hammer, 
and a set of two large horizontal boring and tapping 


machines, by Messrs. G. and A. Harvey. These 
machines are capable of traversing a surface 16 ft. 
long by 12 ft. high, and have steel spindles 3} in. 
in diameter. They are employed to tap the front 
and back tube-plates of tubular boilers, but are 
now boring and screwing the holes in the lower 
side of the steam collectors of the Belleville boilers. 
Into these holes are screwed the short vertical 
pipes, which connect these collectors with the 
highest pipe of each element composing the boilers. 

In this bay are also situated six smiths’ fires, with 
special appliances for dealing with angle-bar work ; 
and toward the south end is the screwing depart- 
ment. This department is quite distinct from a 
similar one connected with the engine-shops, and as 
Messrs. Thomson receive all their boiler tubes in 
straight lengths, without being swelled, staved, or 
screwed, a large amount of work falls to be done by 
the screwing shop. Besides the stay tubes, all the 
solid bar stays are screwed in this department, and 
the ends of plain tubes are turned up, in order to 
fit accurately the holes into which they will be ex- 
panded, The machines employed are all of modern 
type, and include two of Barrow’s patent screwing 
and turning machines, capable of ecrewing up to 
34 in. in diameter; a duplex tube-screwing 
machine, by Messrs. Smith and Coventry, for 
screwing simultaneously both ends of a tube up to 
4} in. in diameter. This machine is fitted with a 
hollow-spindle headstock in the centre of the bed, 
and the screwing apparatus is carried on two saddles 
placed one at either end of the bed, and connected 
with a regulating screw. There are also two 
8-in. double-geared self-acting open spindle cap- 
stan rest chasing lathes, by Messrs. Smith and 
Coventry, and a number of smaller screw-cutting 
lathes, with special fittings which have been 
arrived at by experience in the works. 

We now turn tothe plant for drilling and riveting 
the shells of boilers. It is situated towards the 
south end of the centre bay, and it is obvious that, 
when laying it down, Messrs. Thomson not merely 
considered present requirements, but aimed at pro- 
viding appliances capable of efficiently dealing with 
all developments of which the ordinary return-tube 
marine boiler is capable. This plant includes two 
sets of boiler-shell drilling machines; one is by 
Messrs. Campbells and Hunter, and is provided 
with four working heads, each carried by a radiat- 
ing arm arranged to travel on the bed of the 
machine. The heads are provided with reversing 
motion for screwing and tapping purposes. The 
other is by Messrs. Smith, Beacock, and Tannett, 
and has three independent heads, balanced verti- 
cally, and movable horizontally and vertically by 
rack and pinion. The drilling spindles can operate 
over a boiler 21 ft. long and of the largest dia- 
meter. Towards the south wall is placed a power- 
ful hydraulic riveting machine by Messrs. Brown 
Brothers. The frame of this machine is con- 
structed of massive forged steel slabs, and the 
hydraulic cylinders are of cast steel. The gap 
is 8 ft. 6 in., and all the regulating and admission 
valves are of the makers’ most improved type. The 
machine is connected to the extensive system of 
hydraulic pipes which are laid throughout the 
works in connection with the pumping engine pre- 
viously noticed. Opposite this tool is another 
smaller hydraulic riveting machine, having a long 
gap and specially adapted for riveting steel steam 
pipes, while at the south end of the east bay is 
situated a Tweddell’s riveting plant of ‘‘ Atlas”’ 
pattern. This riveter is chiefly employed for 
riveting the end plates and combustion chambers 
of boilers and other plates of medium thickness. 
These two machines have an independent accumu- 
lator supplied by a duplicate set of double ram 
hydraulic pumps driven off the main shafting. 

Portable riveters by Sir W. Arrol and Co. are 
employed for much of the lighter classes of work, 
and are manipulated by hydraulic lifts attached. A 
number of excellent machines, in addition to those 
we have noticed, are situated in various advan- 
tageous positions throughout the two erecting bays, 
and we may instance a set of plate-straightening 
rolls by Messrs. Craig and Donald, placed near a 
doorway in the east wall, through which light 
lates pass from the adjoining storeyard. 

The buildings are lit by electric light as well as 
by a large Lucigen plant. Hydraulic radial cranes 
are fitted in every position of advantage, and a 
system of light rails is laid throughout the bays. 


Tue Smrituy. 








The smithy is a long brick building to the east 








of the main engine works. It is provided on either 
side with a range of smiths’ fires, 24 in all. This 
building, it may be stated, as well as the machine 
and erecting shops, has been greatly enlarged 
since we last dealt with the Clydebank establish- 
ment, now seven years ago, the total covered area 
added being 2300 square yards. The air blast is sup- 
plied tothe fires bya very large Root’s duplex blower, 
and in the centre of the shop there are five steam 
hammers ranging from 4 ton to 1 ton, the larger 
ones being situated opposite large reverberatory 
furnaces, and are served by hydraulic cranes. In 
addition to these tools there are, amongst others, 
four double sets of Allen’s steam strikers, a hot 
saw, and several small steam hammers. Continuous 
with the smithy is the brass foundry, which is a 
well-appointed department, being provided with 
10 crucible furnaces, two air furnaces each capable 
of melting 6 tons of brass at a time, three drying 
stoves, loam mill, grinders, band-saw, and the 
various necessary store-rooms. It is served by a 
10-ton overhead travelling crane, besides other 
smaller hydraulic and hand cranes. 


ENGINE SuHops. 


We come now to the main engine works. The 
building is 410 ft. long, 560 ft. wide, and is very 
lofty, the roof rising in the several bays toa height 
of 60 ft., while there is abundance of lift. There 
are four main bays in addition to the smithy, which 
is at the eastern end, and these bays, each 50 ft. 
wide, are occupied respectively as delivery shed, 
large machine shop, erecting shop, and small 
machine or delivery shop. The placing of the 
erecting shop between the machine bays affords 
great convenience, and obviates the necessity 
experienced in some works of conveying parts 
across one or more bays for erection. 

Taking first the receiving or delivery shed, it may 
be stated that a line of standard-gauge rails runs 
the entire length, and forms part of the excellently 
devised system of rails and turntables, connecting 
with all the receiving stations in the shipbuilding 
as well as engineering department, and commu- 
nicating direct with the adjoining goods yards of 
the North British and Caledonian Railways. A 
travelling jib crane removes materials from the rail- 
way company’s wagons, brought in by Messrs. Thom- 
son’s yard locomotive, and deposits them in positions 
convenient for the travelling cranes of the machine 
shops to lift them. The large machine-tool shop 
is the next in order, but before describing the 
complete installation of modern tools, mention 
should be first made, as holding a foremost place in 
the economics of such a department, of the system 
established for supplying the machine attendants 
with dressed and ground tools. This forms quite a 
separate department, and the machines specially set 
apart for preparing the tools include a universal 
milling machine by Messrs. Wm. Muir and Co., 
a shaping machine, milling-cutter grinders, Morse 
drill grinders, emery grinders, and a number 
of ordinary grindstones. All the milling cutters, 
twist drills, and other small tools used throughout 
the works are made and reground in this shop, 
and are prepared to carefully selected standards 
and distributed ready for use. This system permits 
the machine attendants to give their whole attention 
to the work they have in hand. 

Proceeding now along the second bay, or large 
machine shop, shown on the engraving, Fig. 9, on 
page 67, one is struck by the immense size of 
the jobs which the several tools can take in. 
Taking the tools in the order of their coming, 
there are first two vertical milling machines 
by Messrs. Muir and Co., Manchester, one whose 
bed has longitudinal, transverse, and circular 
motions, and is specially designed for dealing 
with centrifugal pumps and work of this class. 
Fig. 10, on page 70, is an illustration of this tool, 
and one of the piston-rod cross-heads for the 
engines of H.M.S. first-class battleship Jupiter, 
which the company is building, is to be seen 
mounted on its table. This machine is also 
employed for machining the forks of connecting- 
rods of the heaviest type, the flat sides and forks 
of eccentric-rods, as well as a variety of other 
fittings. The milling spindle is treble-geared, and 
is arranged for cutters from 2 in. to 18 in. in 
diameter. It has a cross feed of 6 ft., and a 
transverse feed of 2 ft. 1 in., and is provided with 
a removable circular table 4 ft. square. The 
other milling machine has a treble-geared milling 
spindle, and is capable of milling over a surface 
10 ft. by 4 ft. 7 in. by 8 in. deep. This machine is 
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illustrated in Fig. 11, on page 71, and is repre- 
sented milling the edges of the slide valve of one 
of the intermediate cylinders of the Jupiter's 
engines. The table is fitted with a quick return 
motion by power, and a circular table 2 ft. 6 in. in 
diameter is provided, besides an assortment of 
vices and other milling appliances. Opposite is a 
powerful treble-geared lathe by Messrs. G. and A. 
Harvey, designed to deal with the heaviest class 
of connecting-rods, being 20 ft. between centres, 
and having two saddles with an independent 
motion by screw. This lathe is illustrated in 
Fig. 12, on page 70, and a piston-rod for the 
engines of the Jupiter is shown while having its 
end tapered to fit the piston. The lathe has a 
27-in. headstock raised to 33 in., and is provided 
with rack motion for quick hand traverse. The 
saddles are arranged so that they will pass along- 
side of the shifting head to allow a large job, 
supported between centres, to befaced up. The 
front one is fitted with a strong compound slide 
rest, and the back one is provided with lateral hand 
adjustment by worm. The face plate is 5 ft. 10 in. 
in diameter, and is fitted with four strong case- 
hardened grabs, and can swing 48 in. clear 
of back saddle and 54 in. clear of front one. 
Alongside are two other powerful treble-geared 
lathes by the same makers, mounted on one bed, 
so that two pieces of shafting, totalling 33 ft. in 
length, can be driven by each head. If one of the 
shifting heads be removed, the bed admits a shaft 
35 ft. 6 in. between centres to be turned. Two 
saddles are fitted to each head, having each a front 
and back interchangeable slide rest. Nearly oppo- 
site these lathes is the subject of Fig. 13, page 71, 
which is a large radial drilling machine, having 
spindle 5 in. clear, and fitted with screw and hand 
gear. The jib can heave or lower through a 
distance of 3 ft., and the travel of the drilling 
spindle along the jib is 8 ft., and its vertical feed 
2ft.6in. This machine is chiefly employed for 
drilling work in connection with propeller shaft 
liners and the various key seats which are 
required in shafting. Our illustration represents 
the formation of the seats for the eccentric 
pulley keys in one of the lengths of the crank 
shafc of H.M.S. Terrible. Further on is a 
set of five slotting machines, two by Campbells 
and Hunter, the larger having a 16-in. stroke and 
fitted with quick return motion, and admitting 
articles up to 5 ft. 4 in. in diameter. Another 
is by Hetherington and Co., and has a maximum 
stroke of 20 in., and is fitted with compound and 
rotary table, and the other two are by Messrs. 
T. Shanks and Co. Adjoining is a large treble- 
geared face-plate lathe, the plate measuring 11 in. 
in diameter. 
(To be continued. ) 





ELECTRIC TRACTION.—No. XXV. 
By Puitipe Dawson. 


WE will now examine some of the most important 
accessories of trucks, namely, brakes, sand-boxes, 
bells, safety fenders, steps and gates, car couplers, 
&c., before going into the description of the 
elaborate and highly finished car bodies in use on 
American roads. 

The greater speed of electric cars and the adap- 
tation of electricity to light railway service, render 
the question of brakes most important. That this 
has been fully realised is proved by the numerous 
types lately developed for use on electric cars. 
Brakes may, for reference, be classified as follows : 


acting on rim of wheel. 
Hand brakes { acting on axle. 
Air brakes. 


Electric brakes, 


The brakes acting on the rim of the wheel must 
be worked by very powerful levers and be furnished 
with very strong springs to call them back to their 
primary position. The brake blocks are usually of 
cast iron, and made in such a way as to be easily 
replaceable by the removal of a wedge. Means 
must also be provided for easily and rapidly taking 
up the wear of the brake blocks. The drawings 
previously given, Figs. 187, 201, and 207, on pages 
721 and 753 of our last volume, show the method 
adopted to fulfil this requirement. On the wear 
and requirements of brake shoes, Dr. Henry read 
a very interesting paper at a recent American Street 
Railway Convention at Atlanta. The Pennsylvania 
ad Company has studied the question very 


‘ance in pounds offered by various types and arrange- 

ments of brakes at a uniform pressure of 40 Ib. to 
‘the square inch, and some of the resul's obtained 
| are given in the following Table : 


Taste LXIII.—Brake Shoe Tests. 
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Average pressure on brake shoes 40 1b. per square inch. Wheels 
of car tested made of chilled cast iron. 


These tests were made in running by gravity on 
a uniform descent of 80 ft. to the mile, with three 
cars weighing approximately 130,000 lb. 

Brakes were only used on the foremost car, and 
in each test the cars were run down one mile and 
then the brakes put on. From this Table it would 
seem that the wear of cast-iron brake blocks is the 
most rapid, but at the same time they appear to 
have the greatest retarding power. In the wear of 
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the wheels no important difference seems to exist. 
Brakes and wheels are a function one of the other, 
and one or other, or both, must wear. 

It is preferable to wear out brake shoes instead 
of wheels, and that must be taken into considera- 
tion. It is fairly accurate to say that, on an average, 
brake shoes last 5000 car-miles, and chilled wheels | 
35,000 car-miles, without renewal. 

The average weight of a brake shoe may be taken | 
as 21 lb. when new, of which 91b. remain when the | 
blocks are discarded, giving a wear of 12 lb. 
Taking the value of the cast iron thus burnt or 
ground down at 1d. a pound, and the average | 
annual car mileage of a car at 29,000 miles, the 
annual value of the brake shoes worn out amounts 
to just over 23s, per annum per car. The brakes | 
must be quick-acting, and a few turns of the! 
driver’s handle should suffice to put them hard on. | 
Strong springs are fitted to bring the shoes off the | 
wheels when the brake handle is let go. To allow 
easier manipulation of the brake handles, they are 
connected to the spindle by means of a ratchet | 
arrangement, which enables the conductor to pull | 
the brakes up tight at the most convenient position | 


of mechanical power and greater speed has caused 
the adoption of various types of mechanical brakes, 
two of which have attained a large amount of suc- 
cess, and are much spoken of in America. These 
two are the ‘‘Genett” air brake and the ‘‘ Sperry” 
electrical brake. The former has already been 
fully described in the pages of ENGINEERING, 
vol. lviii., page 830. It need only be added that 
this brake has been applied with marked success to 
several electric and cable lines in America, and 
it will be used on the Bristol electric line now 
building. 

The ** Sperry” electric brake is an extremely in- 
genious device. Its action is entirely independent 
of the main current from the trolley wire. When 
the motor current is turned off, the motor, of 
course, tends to become a generator, and it is the 
energy from this source which is used to brake the 


car. 

The brake itself consists of a flat ring, supported 
from the car frame and not from the axles, When 
the brake is in action, it is pressed against a faced 
surface on the inside of the car wheel. The action 
of gravity holds the brake off normally. The 
contact surfaces are lubricated by means of a carbon 
brush which is applied when the brake is brought 
into action. A coil of wire is so imbedded in the 
brake ring that when the motor is turned off from 
the trolley circuit and connected to the coil, the 
current flowing through it will magnetise the ring 
and cause it to be attracted by the iron mass of the 
car wheel and firmly pressed against it. The action 
of this brake is due to three different causes, all of 
which are very powerful—first, to the action of 
the motor as a dynamo, causing a counter-tcrque on 
the axles ; second, to the friction between the sur- 
faces of the brake ring and the surfaced car-wheel ; 
and third, and chiefly, to the very heavy Foucault 
currents engendered in the car wheel while re- 
volving in the magnetic field of the brake ring. This 
latter is the greatest retarding force. The great 
advantages claimed for this brake are that by turn- 
ing the motor off the brakes are put on, that the 
brakes cannot be put on till the motor is turned off, 
and that the current cannot be turned on to the 
motor till the brakes are off. The stopping is also 
more gradual, as the moment the car stops the 
brakes go off of themselves. 

A point claimed by the inventor for this brake, 
and which seems important, is that skidding of the 
wheels and consequent flats are impossible, as the 
moment the axles cease to revolve the brake goes 
off. With the much larger mileage of electric cars, 





‘owing to their higher average speed and quicker 
| stops and starts, the number of times the brake has 
| to be applied very much increases, and the labour 


entailed on the motor-man becomes very severe. 
Careful records kept on some American city roads 
show that the number of applications of the brakes 
average some 1300 per car per day on a run 
of 164 miles during 18 hours, or about six brake ap- 
plications in five minutes. This electric brake 
depends for its action on the motor, and should an 
accident happen to the motor it will not work. It 
would seem, however, that this is not so serious a 


difficulty as it appears at first sight, for failures of 


motorsare now comparatively rare. In any case, hand 
brakes ought to be supplied as well, and would be 
used as emergency brakes. The higher speed and 
the noiseless running attained by the mechanically 


| propelled cars has caused the introduction to a 
‘very large extent in America of what are called 


‘*fenders,” or life preservers. Their object is to 
prevent people getting under the wheels of the 


‘cars. The greater proportion of recorded accidents 


is due, not to the effects of persons being knocked 
down, but to the wheels running over them after 
they have fallen. The motor-man, by means of 
powerful brakes, as well as by reversing the 
motors, can bring a car from a high rate of speed to 
a stop in a very short distance. Therefore people 
who come into collision with a car do so for the 
most part when the car is travelling very slowly, 
and are not greatly damaged by the collision itself. 


of the handle, Besides the ordinary type of wheel | Some device is, therefore, required which will either 
brake, a very ingenious combination band and | push the person off the track, if he falls down, or 
wheel brake has been devised, and is at work on pick him up before he comes in contact with the 
the Oakland and San Leandro Electric Road, Cali- | wheels. A very large amount of ingenuity has been 
fornia, A drum is attached to one of the car axles; | shown in constructing such devices, the greater 
over this, and wound a few times round it, passes a part of them being large, cumbrous, and most un- 
rope. One end of this is attached to a lever on'sightly. Some are like huge fishing nets hung in 
each platform, the other to the brake-rods. By | front of the car, and let down by the motor-driver 
pulling the lever the rope tightens on the drum, |in case of necessity. This arrangement is a mis- 
which winds it up and puts on the brakes. This | take, as in case of probable collision the driver has 





carefully. Tests were made to ascertain the resist- 





system gives great satisfaction. The introduction |all he can do to stop the car. Others stretch out 
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some distance in front of the car an inch or 80 | 
above the ground, and are often the cause of the 
accidents they are meant to prevent; as people 
crossing the street misjudge their distance or over- 
look the fender entirely, and are consequently 
tripped up. It seems preferable to leave the front 
of the car entirely free of all obstructions, and to 
provide a sort of scoop underneath each platform 
to pick up people who may fall under the car. A 
fender should under no circumstances be rigid. It 
must have a large amount of spring, so that it can 
be carried close to the ground, and also because, if 
it be stiff, and strikes a prostrate person, it is liable 
to go over and crush him. Fig. 192, page 721, illus- 
trating the ‘‘Imperial” truck, shows a fender 
fashioned after the style of the ‘‘cow-catcher” on 
American locomotives, Figs. 218 and 219 showavery 
simple fender, which has the merit of being both cheap 
and easily applied. It is mounted on springs and 
very flexible ; this allows of its being run very close 
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to the ground. This fender is under the platform, 
of the car, and does not protrude on any side. Cars 
should be supplied with fenders at either end, and 
of such construction that the driver does not have 
to look after them in any way. As with every 
other mechanical device, the simpler the fender is, 
the better. 

In dirty and slippery weather a large number 
of accidents are often due to people slipping 
on the step of the car while getting on or off. To 
the Stanwood Step Company, of Chicago, is due a 
device making slipping nearly impossible ; this 
has been adopted most extensively in America. 
The tread is composed of thin strips of steel, { in. 
wide, square-sheared, and bent alternatively in zig- 
zag shape. These strips are assembled together | 
and interlocked by bosses stamped on them, which | 
prevent vertical motion when they are fixed in 
their rolled steel frame. A straight strip passes 
through the centre of the tread and prevents bend- 
ing. The step is held together by forged iron rods, 
held in place by nuts. The surface of the tread is 
# in. above the front of the frame. A non-slipping 
edge is secured by slightly bevelling the first row 
of the crimped strips. The steel strips being 
square-sheared, prevent the boot from slipping, and, 
as the apertures formed by the strips are only }in., 
the sole of the boot does not round off the edges, 
but keeps them sharp. The openings allow free 
passage of dirt and snow, and form a good scraper, 
thus preventing accidents from slipping, and con- 
ducing to the cleanliness of th» cars. 

In consequence of the heavy weights carried and 
the severe gradients met with on electric lines, 
sand-boxes are nearly universally used. There 
are numerous different constructions, the great 
point being simplicity of design. They are gene- 
rally worked by the driver pressing a button with 
his foot. 

The alarm signal in nearly universal use is a bell 
under each platform, worked by a button in the 
same way as the sand-box. In some cases electric 
bells, worked by a small storage battery, are used. 
Where compressed air is employed to work the 
brakes, a horn or whistle has been adopted. 

Safety Gates.—Fig. 220 shows a very simple and 
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Fig. 10. Vertican Mitiinc Macuing, sy Messrs. Murr anp Co., MANCHESTER. 
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effective safety gate. An arrangement of this kind, side of the car, with the liability of being run over 
is absolutely necessary where mechanical traction by a car coming in the opposite direction. The 
is used, to prevent people getting off on the wrong use of these gates is nearly universal in America, a 
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THE NORTH-EAST SEA CANAL, 
No. VIII. 


X.—TueE BuILpInG oF THE Brunssiitret Locks, 


THE building of the Brunsbiittel locks, by Mr. 
H. Vering, of the firm of C. Vering, Hanover 
and Hamburg, is generally conceded to be the 
most remarkable work done on the canal. Fig. 
118, on page 72, gives a plan of the complete 
locks, with the moles, and the outer and the inner 
harbours, the latter a basin of 630 ft. width, nar- 
rowing into a funnel at the canal entrance, where 
two ferries cross over. On the illustration, numbers, 
like + 26.50, indicate, as usual, the levels above the 
datum, 20 metres below normal zero; the mean 
level of the canal is at + 19.77. The steam brick 
works of Mr. C. Festge supplied about 50 millions 
of bricks, in addition to the imported Swedish 
clinkers and the Bavarian granite, of which 
almost 7000 cubic yards were used at Brunsbiittel ; 
the other brick works, of Messrs. Ph. Holz- 
mann and Co., near the Flemhuder Lake, had 
nearly the same capacity. The brick works were 
built by the contractors, whilst the engine-houses, 
&c., were supplied by the administration. On the 
north side of the lock is the indicator tower, the 
hands of whose huge dials follow the rise and fall 
of the water without and within the canal. 

The Imperial Canal Commission intended to pro- 
ceed at Brunsbiittel substantially as they did at 
Holtenau, that is, by excavating in the dry. Todo 
this they intended to reduce the water pressure by 
pumping, and to protect the excavation by sur- 
rounding it by rows of piles (Fig. 119, page 72), 
similar to those employed for the outer dam at 
Rendsburg (see page 37 ante) ; over the projecting 
piles tarred paper material was to be nailed and the 
beton to be deposited inthedry. At Holtenau this 
method had answered very well ; at Brunsbiittel, 
however, the water difficulty could not be overcome. 
The geological formation is most recent alluvium. 
Near Brunsbiittel, at kilometre 1.5, we find in 
succession a vegetable earth crust, 3 ft. of bog, 
14 ft. of the often mentioned klai, 3 ft. of a bitter 
klai bearing iron pyrites, and 40 ft. and more of a 
sandy klai overlying the firmer sand. Near the 
Elbe the klai penetrates to still greater depths, 
firm sand being met with at about + 0, whilst the 
foundations had to be laid at + 5. The klai, a 
marl which contains much mica, but little or no 
quartz, is still compressible and rich in organic com- 
pounds, and evolves gas. The gas from the upper 
strata is combustible, owing to the presence of 
marsh gas, and also of sulphuretted hydrogen ; that 
from the lower strata, largely carbonic acid, cannot 
be ignited. The klai, though by no means as firm 
as a London clay, keeps the water fairly down 
under ordinary conditions. When, however, the 
excavation had been carried down to near + 11, 
one spring made its appearance, and when opera- 
tions were continued, two more powerful springs 
with big funnels formed. The work, which the 
dry summer had facilitated, had, therefore, to be 
stopped in December, 1890, and in spring, 1891, 
excavating and depositing of the beton in the wet 
were decided upon, a method which Mr. H. Vering 
had all along advocated. 

A dyke had been erected along the Elbe. One 
of Mr. Vering’s dredgers was transported over this 
dam, a distance of 100 ft., and water admitted into 
the excavation. In this way seven weeks were 
spent before the real work could commence, and 
the time began to grow short. There were 130,000 
cubic yards to be excavated —down to + 5 (not 
+ 9, as stated by an unfortunate misprint on page 
783 of our last volume), and 100,000 cubie yards of 
beton to be shot, all, if possible, before the hard 
winter frost set in. The chute which took the wet 
spoil away from the excavation over to the Elbe 
can be seen on Fig. 122, page 74. The klai had be- 
come quite loose by thistime. This, however, was 
no disadvantage for the dredging. But with a head 
of water upon the other side of the dyke, varying 
with the tides, which have a mean range of 9 ft., 
sometimes reaching 28 ft., the softening of the 
ground was a more than doubtful gain. It was 
necessary to keep the water as low as possible, as 
one cannot well dredge through 50 ft. of water. 
The whole excavation was hence surrounded with 
wells, whose number was, as the work proceeded, 
increased from six tothirteen. Finally, two larger 
wells, 14 ft. in diameter, were sunk down to the 
firm sand, into which three 18-in. pipes were 
driven further. 





The wells were fitted with 3-in, centrifugal pumps, 
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which could raise the water 14 ft.; the gas from the | 
soil, however, somewhat complicated the work. The 

pumps were of Mr. H. Vering’s improved type 

designed for great lifts, such as the press dredger, | 
to be described later on, had to deal with ; the same | 
principle has been utilised for ventilators. The | 
ring-shaped discs which partly inclose the blades | 
of the fan, bear several, five, e g., ring projections | 
which leave between the discs and the outer casing | 
four concentric grooves. When the fan is re-| 
volving, the water or gas in the grooves is set in 
motion by friction, and produces a pressure which 
counteracts the pressure in the compression space, 
thus preventing a flowing back of the fluid into the 
suction compartment. In order to secure a good 
fit of the moving parts, the casing is made double 
opposite the blade disc, an inner sleeve ring having | 
been interposed opposite the latter, which is held 

in adjustable position by screw bolts passing loose 

through the outer casing. The blades are curved | 
backward and flattened out, both towards their 

front and outside. By this arrangement the blades | 
support one another ; what the one cannot take up 

is thrown towards the other. 

By these means the water pressure was reduced 
by about 15 ft., and the beton could be deposited , 
through 36 ft. of water ; the difference between the 
level of the Elbe and the level within the excava- | 
tion always amounted to a few yards, however. 


| 


June 21, page 798 of our last volume) and the 
remarks (page 783) we then made on this in- 
teresting work. Figs. 119 t» 121 show the 





fashion, had a length of almost 350 ft. 
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It is interesting to note that the water in the stand- 
pipes near the excavation fitally rose and fell by 
about 27 in. only, whilst the tidal level, on the 
other side of the dyke, varied by the average 9 ft. ; 
exceptional tides were little noticed in these stand- 
ipes. 
Phe kindness of Messrs. C. and H. Vering 
enables us te supplement our Fig. 44 (issue of 
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fixed stage and the two rows of piles on which 
it rested, as also the system of piles which sur- 
rounded the completed excavation, consisting of 
an inuer row of piles going down from + 11 to 
+ 3.6, and the outer inclined row with its vertical 
struts, penetrating to + 0 or — 1. The floating 
latform, which was borne by five boats, and 
urther counterbalanced somewhat in Oriental 





wooden structure for the eight beton depositors 
and their eight counterweights rested on two 
irames which moved along the floating platform. 
When the depositing boats had accomplished one 
journey across the water, the platform was advanced 
and easily fixed in the proper position, as scales 
were marked on the pile stages. The boats were 
moved by means of a chain running parallel te 


We do not 
know the exact length of the excavation ; the total 
length of the lock is 711 ft. (212.858 metres). The 
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the platform, and the one isolated winch ; the other 
winches operated the beton-depositing boxes and 
their counterweights. The chains and pulleys can 
be seen on Fig. 121, in which one of the beton 
boxes is ready for charging, whilst the counter- 
weight isin the water. The two boxes, more plainly 
visible on Fig. 123, page 74, asin the other views re- 
produced from photographs by permission of Messrs. 
Constabel and Knackstedt, are also counterweights, 

We have, however, first to say a few words about 
the beton mixing. The mortar was made of one 
part of sand, one part of lime, one of trass. Of this 
mixture, six parts were added to nine parts of 
small granite, gravel, or in some cases, broken 
bricks. In order to keep out the frost—the 
depositing began on August 8, 1891—the water 
mixing took place underground. The mixing 
drums were near the 70 horse-power engine, and 





1892, the beton had hardened, and the water could 
be pumped off. When the mud had been cleared 
away, a fairly even beton bed was seen, recalling 
the appearance, under the microscope, of a metallic 
plate corroded by acid. The choice of methods of 
depositing had lain between compressed air and this 
method. The employment of funnels, which would 
shoot the beton in inclined layers and larger quanti- 
ties at the time, was outof question. Norcould the 
foundation for the walls be first laid, as was done 
at Holtenau, and allowed to settle before the beton 
was deposited in the lock chambers between tem- 
porary piling, to be removed afterwards. All that 
could be done from the beginning was to la 

the beton in the lock chambers in a hollow, whic 

made a considerable difference. That some cracks 
would afterwards form was to be expected. This 
was principally the case under the check-gate 
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the well water with which the small stones or 
bricks were washed until the water ran off clear, was 
heated from 46 deg. to 68 deg. Fahr. Frost set in 
early in November ; the precautionary measures, 
however, proved quite eflicient. The powdered trass, 
which was ground in ball disintegrators, could be 
passed through very fine sieves without clogging 
them. Fig. 122 illustrates the plant with the eight 
mixing drums for the eight beton-depositors. The 
tip-wagons were run under the drums, and with the 
help of two turntables, from the pile stage on to 
the floating platform. Fig. 123, on page 74, 
shows the condition of affairs in February, 1892, 
when the depositing was finished ; the large illustra- 
(Fig. 44), which we published on June 21, is 
dated September, 1891, when the work was being 
pushed. The beton boxes had a height of about 
6 ft., a capacity of 1 cubic metre (1.3 cubic 
yards), and opened by the two lids converging 
towards the bottom edge, when the box struck the 
firm ground at + 5 metres. The counterweights 
were wooden cases with perforated walls. When 
emerging from the water, and before it had time to 
drain, each of these wooden boxes was heavier 
than a beton box with its charge under water. 
Holes allowed the water to escape slowly, so that 
the beton box descended gently. 

With these novel expedients it was possible to 
attain the required average of 700 cubic metres 
(900 cubic yards) a day, and to finish the depositing 
by December 3, at a daily expense, by the way, of 
12501. Mr. H. Vering had to consider a great 
many things in his estimates, the many miles, for 
instance, which the men had to traverse in doing 
their work. It took some time, of course, to 


train the men. In the early days hardly 200 cubic 
yards were laid, but, finally, 1300 cubic yards 
were shot ina day of 20 hours. The beton layer 
has a thickness of 12 ft. and more: 
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chambers, where, it will be remembered, one 
of the three tunnels crosses, through which the 
hydraulic pipes and electric leads are taken from 
the south pier, near the power station, over to the 
central and to the north piers. These tunnels lie 
in the beton layer ; the one passing under the check- 
gate chamber was not in the original design, if we 
are not mistaken. In one spot the water broke 
through the beton bed; pumps were applied, a 
temporary wall built, and the beton renewed with 
the aid of a diving-bell. But other longitudinal 
cracks, about $ in. wide and not deep, cut through 
the tunnel. Mr. Schulze, chief of the Brunsbiittel 
section, had the fault cut out and stopped 
with a grouting, half mortar and half iron filings. 
The expedient seemed to be successful; the tunnel, 
however, filled again with water, and has now to 
be pumped dry from time to time. Some of these 
troubles arose when the walls had already reached 
acertain height ; a load to expedite settlement was 
on the walls when the water brokethrough. Before 
building operations were commenced, wooden balks 
were imbedded in the surface of the beton in the 
gate chambers. The chambers have the width of 
the locks, 25 metres. Thetimbering, 12 in. square, 
which crosses all the three gate chambers of each 
lock, consists of three lengths of about 10 metres 
(33 ft.) clamped together, and placed so that the 
ends were afterwards covered by the lock walls. 
The beton was cut out and the timber packed 
with cement. These wooden anchors, 18 for each 
chamber, are said to have stood tests satisfactorily. 
But the 44,000 yards of timber could not be pro- 
cured sufficiently quickly, and the work was thus 
delayed. Iron anchors were objected to on account 
of the tendency to rust. The whole lock settled 
finally about 8 in. in a uniform way. 

The remaining illustrations given this week enable 








us to follow the progress of the work, As scaffolding 








was not used, the big blocks were placed with 
the help of four large cranes with two crabs each. 
The photograph reproduced in Fig. 124 was 
taken in August, 1892. To estimate the size of 
the cranes, we have only to remember that the 
lock chambers have a width of 82 ft. The rails on 
which the cranes were supported and moved can 
better be examined on Fig. 126, which, in our re- 
production, is more successful in this respect than as 
a portrait group commemorating one of the official 
inspections. The central tall figure represents the 
Secretary of State, von Bétticher, the responsible 
Imperial Minister. On his right he has first Bau- 
inspector Schulze, and next to him Mr. H. Vering, 
and Baumeister Gilbert ; on his left, if we are not 
mistaken, Geheimrath Baensch, who worked out 
the project, and retained the chief control. The 
presidents of the Imperial Canal Commission stand 
on the extreme right of the group, Mr. Fiilscher 
right in the corner, and Mr. Loewe next to him. 

When the walls had come upto + 18, more than 
four miles of 6-in. rails were fixed in the brickwork 
as longitudinal anchors; 8 million bricks were 
piled on the top of the walls, and earth was heaped 
up on the floor of the chamber in order to hasten 
the settling of the whole structure. The bricks 
remained in their places for four months during the 
winter of 1892-93. The load on the floor was kept 
on for a year and more ; in some parts it was not 
removed till September, 1894, that is, for two 
years, when the lock gates had already been fitted, 
and within a few days of the cutting of the Elbe 
dyke. Fig. 125 takes us back to that winter, 1892-93. 
The large openings at the ends of the walls are the 
culverts ; the vertical grooves near them were to 
receive the pontoons. 





THE INTERNATIONAL RAILWAY 
CONGRESS. 

In continuing our report—which we now com- 
plete—of the International Railway Congress, we 
have to refer back to the first section, of which 
M. Richard Jeitteles, Director-General of the 
Emperor Ferdinand Northern Railway of Austria, 
was president, and M. Debray, chief engineer of 
the Ponts et Chaussées, was secretary. The 
English secretary was Mr. Leslie Robinson, to 
whom the thanks of English delegates were 
especially due for the very able manner in which he 
translated French speeches into English. 


PERMANENT Way. 


The subject of permanent way occupied the 
attention of the section upon the members assem- 
bling for the first time on Monday, the Ist inst. 
There were two ‘‘ questions” under this head, the 
first, upon which there were two reports, being 
entitled ‘‘ The Strengthening of Permanent Way 
in view of the Increased Speed of Trains,” and the 
second, ‘‘ Places in Permanent Way Requiring 
Special Attention.” The first report on the former 
‘*question,’’ thatfornon-English speaking countries, 
was given by M. H. W. Ast, chief engineer of the 
Emperor Ferdinand Northern Railway of Austria. 
An abstract of this report we shall print at a later 
date. The English report had been prepared 
by Mr. William Hunt, chief engineer of the 
Lancashire and Yorkshire Railway. The points 
laid down for consideration were as follows: 
Section of rail, and calculations of the strain im- 
posed by the rolling load. Mode of manufacture 
and nature of rail metal, including a comparison of 
soft with hard steel. Steel produced by the acid 
process in the Bessemer converter ; by the basic 
process in the converter, and by either process in 
the open-hearth furnace. Rail connections. Fatigue 
of fishplates. Construction of joint best calculated 
to secure uniform strength of road throughout. 
Rails laid in chairs and Vignoles rails. Sleepers, 
their quality, dimensions, and distance apart. 
Ballast, the various descriptions and methods of 
laying. 

M. Ast pointed out that the influence speed has 
in increasing the stresses on permanent way, can- 
not be determined quantitatively, and therefore 
investigation must be based on stresses due to 
increased dead load, which stresses are calculable. 
Under these circumstances he had only been able 
to compare, under the assumption of a constant 
wheel pressure, the large mass of data with which 
he was supplied by railway administrations concern- 
ing the types of permanent way on sections carry- 
ing heavy traffic. He noticed that many different 
types of road gave equally good results when sub- 
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jected to equal work ; but, on the other hand, the 
method of construction of the engine was found 
to exercise considerable influence on the behaviour 
of the road. He was compelled to recognise that 
there is no definite type of permanent way for 
lines intended for express traffic. He pointed out 
the continually increasing demands made upon 
permanent way by the ever-growing speed and 
weight of trains. Fastenings, therefore, should be 
increased in number and strength. Sleepers and 
ballast are of primary importance, an increase in 
the weight of rail being only capable of justifica- 
tion when accompanied by an increase in the 
number of sleepers. He was of opinion that 
the great cost of maintenance showed that the in- 
crease in tratlic was such that the means of strength- 
ening lines was exhausted, for the increase in the 
size and number of sleepers combined with in- 
crease in the weight of the rail, is not to be justified 
from an economic point of view, whilst increased 
gauge is out of the question. Under these circum- 
stances M, Ast considered that the only course left 
open is to improve the method of construction of 
the locomotive. 

Mr. Hunt, of whose paper we are publishing an 
exhaustive abstract, stated that it would appear 
that the railways of the United Kingdom are almost 
universally adopting bull-headed steel rails, keyed 
into chairs fastened to transverse sleepers. His 
information in regard to American practice showed 
that the permanent way consists of flat-bottomed rails 
resting directly on transverse sleepers and fastened to 
them by means of spikes. The engineer of the Great 
Northern Railway of Ireland used both these types 
of permanent way, and expressed his opinion that 
when the steel rail is immediately in contact with 
the sleeper, the result isa verysmooth-running road. 
At the same time he had no doubt that the steel 
bull-headed rail, with chairs, is far stronger, 
more permanent, and better in every way than any 
flange railroad. On the other hand, the engineer 
of the New York Central and Hudson River Rail- 
road stated that the Vignoles or flange rail has 
proved immeasurably superior in service and 
economy on American railroads. 

Mr. Hunt pointed out that the railway companies 
of the United Kingdom have for many years been 
gradually increasing the weight of rails, and the 
weight and bearing area of chairs, but from infor- 
mation he had received, he concluded that most of 
the principal companies do not contemplate any 
further strengthening of their roads, as they are 
capable of taking the highest speeds that can at 
present be obtained with the rolling stock. 

A large number of delegates took part in the dis- 
cussion, and emphasis was laid on the necessity of the 
locomotive and permanent-way engineers working 
in harmony ; a matter which, although self-evident, 
it is well should be brought to mind occasionally. 
It was pointed out that on the Continent, trains 
running at 50 miles an hour are considered express, 
and that a speed of 75 miles an hour is seldom 
exceeded. In England and America speeds of 100 
miles per hour are ‘‘spoken of.” The section con- 
cluded that ‘‘ English railways are fully capable of 
accommodating express traftic.” A discussion on 
the amount of ballast necessary, resulted in the 
section concluding that 8 in. should be the mini- 
mum depth, measuring from the bottom side of a 
wooden sleeper. The section further decided that 
for express lines the minimum length of sleeper 
should be 8 ft. 2 in., the minimum breadth 94 in., 
and that the section of the sleeper should permit 
of good fastening of the rails, It was not con- 
sidered advisable that a uniform type of sleeper 
should be adopted for the Continent, as in Eng- 
land, and as advised by M. Ast, on account of the 
different kinds of wood employed. In regard to 
rails, the section, taking into consideration the 
other elements of the permanent way and the roll- 
ing stock, decided that there is a general tendency 
to increase the weight of sails over which ex- 
press trains run having a speed of 50 miles 
per hour, and that this weight should be about 
80 lb. per yard. Some members, however, thought 
that the weight of rails should be 70 lb. per yard if 
the speed did not exceed 56 miles per hour, and 
the weight par axle was not above 14 tons. It was 
also urged that under these conditions no danger 
would arise through the weight of rails being re- 
duced to 60 lb. per yard, but in that case the up- 
keep would be expensive. 

After some discussion, the question of the nature 
of rail metal was practically shelved, it being con- 
sidered that the matter should be discussed in con- 





junction with Section II., a3 it was as important 
from the locomotive engineer’s point of view as 
from that of the permanent-way engineer. It was, 
therefore, agreed ‘‘ That the question of the life of 
rails, in view of the recent researches that have 
taken place in all countries, and the practical re- 
sults obtained since the congress in Milan, 
should be put down for discussion at the next 
congress.” A long and animated discussion took 
place on the spacing of sleepers. No definite con- 
clusions were reached, however, the report of 
the section stating that ‘‘The closer spacing 
of sleepers, and especially those under the rail 
joints, is one of the ordinary means of strengthen- 
ing the permanent way.” One reason ascribed 
for the colourless nature of this recommendation, 
was that the meeting did not wish to decide between 
the bull-headed rail section and the Vignoles section, 
a matter which would influence the spacing of 
sleepers. It was pointed out that it might be 
cheaper to increase the weight of rail rather than 
the number of sleepers when it was required to 
strengthen the permanent way ; but, as this would 
be influenced by the relative prices of timber and 
iron, no hard and fast rule could be made. UIti- 
mately the following conclusions were adopted for 
presentation at the scance pléniére: ‘‘ When con- 
sidering the fixing of rails to sleepers, two distinct 
systems have to be considered, that of the double- 
headed rail and that of the Vignoles rail. As the 
speed of trains increases, the strain of the attach- 
ment of rails to the sleepers increases very rapidly, 
and special attention must, therefore, be paid to 
the means of attachment used. The best means of 
attachment is that of fixing the rails in strong 
chairs. 

‘Tt would, therefore, seem logical to develop the 
mode of fixing the Vignoles rails on the same lines 
as that adopted in the bull-headed rail and chairs, 
either by using holding-down plates, or by increas- 
ing the number of holding-down screws.” 

The following conclusion of M. Ast’s was also 
adopted : ‘‘A perfect form of rail joint has not yet 
been arrived at. Experience has, however, proved 
that simultaneously with the increased rigidity of 
the permanent way, and of the attachment of the 
rails to the sleepers, the destructive action which 
takes place at the rail joints is reduced.” 

The report of M. Sabouret, engineer to the 
Orleans Railway, on ‘‘ Places in Permanent Way 
requiring Special Attention,” was the next problem 
discussed by SectionI. The reference was, ‘‘ Means 
to avoid the necessity of expresses slackening speed, 
and to prevent shocks in passing special points, such 
as sharp curves, long and steep gradients, facing 
points, rail crossings, road crossings, swing bridges, 
&c.” M. Sabouret stated that he had concluded 
that the question referred solely to trunk lines. 
He would only consider exceptional curves, and 
gradients for which the line had received local 
strengthening, and which were passed over without 
slackening speed. The limit of speed assigned by 
M. Sabouret for a train entitled to be called 
‘*express ” was 43} milesan hour. At this speed 
and upwards he found, by replies he had received 
to questions sent out, no particular arrangements 
are adopted to do away with the slackening of 
speed when passing most of the places referred 
to in the reference above quoted as ‘‘special 
points,” if the passing over swing bridges and 
through single line stations, be excepted. M. 
Sabouret found that the methods used in order to 
avoid slackening at ‘‘ special points’ were “‘ neither 
very new nor very interesting.” He also found 
that when the matter was forced on a railway 
corporation, by public inclination or otherwise, 
that slackening was soon abolished, without the 
necessity of having resource to any extraordinary 
measures. 

The temperament of administrations and the 
character of the public, do more to accelerate the 
speed of trains, than any little contrivances which 
may be employed to strengthen the line at certain 
points. With lines equally equipped, one company 
may allow trains to run at great speed, whilst 
another will slacken speed on every occasion. M. 
Sabouret himself points out that the fact of having 
arrived at such a conclusion indicates that his in- 
vestigations have not called forth either very pre- 
cise or instructive information. He found that, if 
the tying together of two parallel lines and the 
addition of a guard rail were excepted, no other 
means of strengthening had been reported for doing 
away with slackening of speed on exceptional 
curves and gradients, beyond those which are usual 





on the running line. At a later part of the pro- 
ceedings these devices were discussed at some 
length, but it is unnecessary for us to follow up the 
subject here. In dealing with the question of 
switches and crossings, the author says that in 
England less shock is experienced in running over 
them than elsewhere. The non-symmetrical double- 
headed rail, of 80 1b. to 90 1b. per yard, is well 
adapted to the formation of points, switches, noses 
of acute and obtuse crossings, and wing rails. 
This form of rail is easily divided and joined, and 
an advantage is found in the ability to give to each 
element, without additional cost, great length, and 
therefore great stability; and this is obtained 
without excessive rigidity, and with facility for the 
use of fishplates. The excellence of the English 
fittings the author attributes to an organisation 
peculiar to the English railway companies ; each of 
which possesses an engineering staff, with offices 
and workshops fitted up entirely for the investiga- 
tion, manufacture, and erection of permanent way 
appliances. In England, M. Sabouret says, the 
engineer frees himself most completely from the 
tyranny of the unvarying pattern. Nevertheless 
the author would not have Continental engineers 
follow the same lead, as space is not so limited 
abroad, and, moreover, it is necessary to reduce the 
number of patterns. This part of the report is 
extremely interesting, but we have not space to 
follow it here. 

The ‘‘ conclusions ” drawn up and approved for 
presentation to the general meeting were of a very 
colourless nature, and we need not repeat them 
here. 

JUNCTIONS. 

The report by M. A. Zanotta, chief permanent- 
way inspector of the Mediterranean Railway of 
Italy, on junctions, next occupied the attention of 
Section II. The reference given upon which the 
report was to be made, was as follows: ‘‘ Best 
method of constructing junctions upon express 
lines so as absolutely to avoid slackening speed. 
The best arrangement for points and crossings. 
The most efficacious means of maintaining the speed 
of trains while abandoning super -elevation at 
junction curves.” The subject is not a new one to 
the congress, having been considered at the 1885 
meeting. The decision then arrived at was, that it 
was preferable to place junctions in stations ; that 
it was undesirable to place them in cuttings, or on 
sharp curves and gradients. That flying junctions 
should be brought into use ; that converging lines 
should be parallel for a certain length ; and that in 
every case it is advisable to provide the junction 
points with bolts and interlocking systems, which 
enable them to be run over at full speed if neces- 
sary. The question of protecting junctions was 
also discussed at the fourth session of the con- 
gress. The subject was divided into two parts; 
the first, which had been dealt with at the pre- 
vious session, referred to the protection of trains 
from collision when converging at junctions, whilst 
the second part referred to the improvement of 
appliances constituting the junction itself. In 
order to render the design as correct as possible, it 
is necessary to adopt acute and obtuse crossings 
having the least possible angles ; but to insure the 
guidance of wheels running over the obtuse cross- 
ing, the angles cannot descend below a value calcu- 
lated at 7 deg. With regard to the ordinary cross- 
ing of the turn-outs generally, the value of the 
tangent is not lower than 0.08. Wich these angles, 
and with the ordinary gauge of the line and interval 
between the two lines of way, it is pozsible to 
obtain for the diverging branch of the junction, 
having the other branch in a straight line, a con- 
tinuous curve of about 22} chains radius. The 
radius, however, necessarily sustains a sensible 
diminution if the constituent parts of the obtuse 
and acute crossings are maintained straight, even 
after being laid down. This is the practice of 
most railway administrations, and is necessarily the 
case in crossings formed in steel in one piece. In 
order to increase the radius of the intervening rails, 
crossings as acute as possible should be employed, 
whilst a wider interval than the normal might be 
adopted between the two lines of way. Still the 
curves of the intervening rails would always be 
rather quick for the greatest speeds, especially as it 
would be impossible to give to the exterior rails 
the full inclination due to their radii. Further, the 
length of the switch being generally less than 
19.68 ft., presents, in the case of the curved switch, 
acurvature much more pronounced than that of 
the intervening rail. In the case of the straight 
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switch there would be a sharp divergence at the 
point, the effect being worse than that produced by 
the small radius of the intervening rail. To get 
over this, the length of the switch is often in- 
creased. In spite of these difficulties, M. Zanotta 
pointed out, many railway administrations allow 
the trains to pass at full speed even on the curved 
branch of junctions. Switches formed by rails are 
as satisfactory as those formed by special bars. In 
crossings it is not only necessary to guide the wheels 
when running over gaps, which is done by the guard 
rail, but also to reduce by suitable construction 
shocks and blows. Crossings properly formed of 
rails give as smooth travelling as those formed of 
steel in one piece. In the construction of inter- 
vening rails, attachments may be strengthened, 
abutments adopted bearing upon the outer face of 
the web of the exterior rail, and guard rails em- 
ployed along the side of the interior rail on the 
whole length of the curved branch. Perfect pack- 
ing of the supports should be observed. 

A long and animated discussion of a more than 
usually controversial nature took place on this 
report, which may account for the conclusions 
agreed to for presentation at the general meeting 
being somewhat colourless ; so much so that it is 
unnecessary to quote them. 


Raitway BripGEs. 


The last report discussed by Section I., sitting 
alone, was that contributed by M. Max Edler von 
Leber, Chief Inspector for the Imperial, Royal, and 
General Survey of Austrian Railways, and which 
was on the ‘‘ Construction and Tests of Metallic 
Bridges.” This was set down for reading at the 
morning meeting of Monday, July 8, but the 
previous discussion on junctions having been 
finished sooner than had been anticipated, the 
bridges report was disposed of on the previous 
Saturday. The author of this report had evidently 
taken more than usual pains in its preparation, it 
bearing evidence of a good deal of research. He 
commences with an historical account of iron 
bridges up to the year 1870, and then goes on to 
deal with the problem of live loads due to rollir¢ 
stock. Regulations concerning live loads are next 
discussed, after which a section of the report is 
devoted to the manufacture of iron and steel to be 
used in bridges. Limits of internal strains in the 
material of the bridges forms the next subject, and 
finally the author deals with the quantities of ma- 
terials to be used for bridges under various condi- 
tions of span and height. The report is a very 
bulky one, and it will be seen from what has been 
said that it partakes rather of the nature of a 
treatise than a report toa technical congress. It 
would be impossible for us to deal with the long 
and highly technical discussion which arose on 
this report, and beyond giving the general conclu- 
sions put forward by the section, we must leave the 
matter for the present. We have less hesitation in 
taking this course, as it was admitted the discus- 
sion, long as it was, was incomplete. Mr. J. R. 
Bell pointed out that delegates had not had the 
paper in their possession a sufficient time to study 
the details with the attention they deserved. He, 
therefore, proposed that the report should be 
brought up again for discussion at the next con- 
gress, and that an invitation should be extended to 
those interested in the subject to contribute notes 
which would be published as appendices to the 
report. This suggestion was adopted by the section. 

The conclusions adopted by the section to be 
presented at the general meeting of the congress 
were substantially as follows : 


_ “1, The quantities of iron used for the construction of 
iron bridges are extremely variable, even apart from the 
conditions of span and height imposed on the engineer by 
local circumstances. For bridges of the same span the 
quantity of metal per metre of track varies so much that 
sometimes twice as much is required in one case as in the 
other, according to the prescribed loads, the limits of 
internal working strain assigned to the various parts, the 
system of construction adopted, and particularly accord- 
ing to the engineer who draws up the plans. 

“The general formule frequently submitted on the 
basis of very logical considerations for the purpose of 
calculating beforehand the weight of a bridge, are only 
applicable for designs of bridges drawn up for the same 
railway company or by the same engineer. It is far pre- 
ferable to prepare a statement of weights of a large number 
of bridges, and to proceed by way of comparison or by way 
of ‘trial and error.’ The tables drawn up by the author 
might render useful service for this purpose. Neverthe- 
less, the most efficacious comparison each engineer can 
make is that which is the outcome of his own designs. 

2. The loads prescribed as regards rolling stock are 


exact loads are of far greater moment than dead weights 
and wind pressure, It is the inverse in the case of 
bridges of large span, and when this amounts to about 
330 ft. (100 metres), and certainly when it exceeds 390 ft. 
(120 metres), it is the two last influences which play the 
most important part in the calculations of resistances, 
which, in the case of exceptional spans, often assume an 
unexpected form. Thus in the great arches of the Forth 
Bridge, with 1710 ft., Sir John Fowler and Sir Benjamin 
Baker, who prepared the plans, state that the load of two 
a coal trains does not exceed 5 per cent. of the dead 
weight.” 
Licut Rattways, 


There was one of the five sections of the con- 
gress specially set apart for the consideration of 
subjects connected with light railways, Sir Arthur 
Otway being president, Mr. Gustav Behrens vice- 
president, and Baron Albert de Fierlaut secretary. 
There were four ‘‘ questions ” to be reported upon, 
and each day had its quota of work according to 
the programme. The first subject on the list was 
light railway shops, a report on this subject being 
contributed by M. Terzi, general manager of the 
Suzzara-Ferrara Railway. The reference given 
was, ‘‘Should the principal shops be in the middle 
or the end of the line?” A discussion followed the 
reading of the report in brief abstract; it will, 
however, doubtless be sufficient if we repeat the 
conclusions presented by the section. They were 
as follows: ‘‘ No fixed rule can be laid down, and 
only by a most careful investigation of the circum- 
stances involved in working a line, and by calculat- 
ing the advantages presented by one site over 
another, will it be possible to decide upon the most 
convenient site on which to establish the sheds in 
any given case.” 

The next question on the list for this section was 
‘* The Working of Light Railways by Leasing Com- 
panies.” This was reported on by M. C. de Burlet, 
general manager of the Belgian National Light 
Railway Company. This report, which deals with 
a matter of considerable importance at the present 
time, we shall print in abstract at a future date. 
We have already reproduced, in our issue of June 
21, a valuable note on the subject contributed by 
Mr. W. M. Acworth, who, as is well known, is an 
acknowledged authority on this question. 

This question was discussed at some length by the 
section. M. de Burlet pointed out that it had 
already been brought forward at the Paris meeting, 
and gave in brief the practice in different countries 
in which leasing of railways had been followed up. 
The two principal points to consider were, the pro- 
vision to be made for rolling stock, and the terms 
upon which receipts should be shared. A French 
delegate remarked that leasing was only followed to 
a limited extent in France. Another French dele- 
gate, however, said that there were signs of increas- 
ing favour for the practice of Governments con- 
structing lines and letting them to private companies 
to work. The problem of verification of expenditure 
was the subject of controversy, opinions of an 
opposite nature being expressed in regard to the 
facility with which accounts could be prepared. In 
Russia, it was stated, there is only one case of a 
line being leased, and there the owners themselves 
were interested in the receipts. The section finally 
concluded that from evidence submitted it appeared 
that in Belgium the leasing of light railways exists 
to a large extent; in Austria and Hungary it is 
fairly general, whilst in France certain of the great 
railway companies have handed over to lessees the 
working of light lines connected with their systems. 
** Recently,” the draft of the conclusions stated, 
‘*there appears to be a tendency on the part of 
departments to construct light lines in part, or in 
whole, at their own expense, and then lease their 
working. This is preferred to the old method, 
which consisted in granting the right of constructing 
the lines on condition of a guarantee of interest, and 
granting the right to work them on condition of a 
guarantee to repay the actual working expenses, 
with, in the case of several departments, a limita- 
tion in the shape of a fixed maximum.” 

In Holland, Italy, and Switzerland, it was stated, 
there are comparatively few cases of leasing. In 
England there are still fewer. 

The terms of leasing are varied in different 
countries according to circumstances. The section 
unanimously supported the opinion expressed at 
the Paris Congress, that the contract should make 
the lessor and lessee real partners, both possessing 
an interest in traffic and earnings. The general 
opinion was that, as a rule, the rolling stock should 
be furnished by the lessee. The payment of the 





of greater importance for bridges of small span, in which 


working company merely according to the train 





mileage, cannot be recommended. The repayment 
of actual expenses did not appear—so far as real 
leasing contracts, as distinguished from constructive 
contracts, are concerned—to have produced results 
to compensate for the inconveniences of the system. 
Finally, it was concluded that the system which 
allots to the working company a percentage of the 
gross receipts, with or without a fixed sum in addi- 
tion, seems likely to lead to satisfactory results, and 
this whether the percentages be the same of pas- 
sepgers and goods, or different, or whether or not 
there be also special recognition of the number of 
passenger-miles, ton-miles, and train-miles. 

It will be seen that in these ‘‘ conclusions ”—un- 
like those presented upon some other questions— 
these are actual expressions of opinion, which, 
whether they may be agreed with or not, afford 
some basis for the study of the problem. 

a the most important question brought 
before the congress in connection with the light 
railway question, was that discussed on the Wednes- 
day of the meeting, July 3, ata joint meeting of 
Sections IV. and V., and which was held in the East 
Conference Room. The report on this question 
had been entrusted to Messrs, Humphreys-Owen, 
M.P., Chairman of the Montgomeryshire County 
Council, and Director of the Cambrian Railways, 
and P. W. Meik, M. Inst. C.E. Notes were also 
contributed by Mr. E. A. Tiffer, C.E., of Vienna, 
and by the Hon. T. C. Farrer, who, it will be re- 
membered, was secretary to the Light Railway 
Committee which met recently at the Board of 
Trade. 

The general question was: ‘‘ In the case of light 
railways what relaxation can be made by the 
Government in its normal requirements for con- 
struction and working without risking the public 
safety ?’’ This was divided into sub-questions, of 
which the first referred to gauge, and on this point 
Mr. Humphreys-Owen finds that the great pre- 
ponderance of British opinion is in favour of 
standard gauge. Mr. Meik points out that the 
majority of persons think that a “light railway”’ 
is necessarily a narrow-gauge line; but the question 
of gauge, he says, is really not one of primary im- 
portance. When the country is flat, and there are 
few bridges, the saving in narrow gauge is not 
important ; but, in a mountainous country, it has 
advantages. Mr. Humphreys-Owen says, that where 
there are large towns forming centres of final con- 
sumption, and surrounded by agricultural districts, 
the use of the narrow gauge may be justified. Mr. 
Humphreys-Owen also finds from inquiries sent 
out, that England and Scotland are not favourable 
to public aid in providing funds for construction, 
unless for securing urgent national advantages. 
His answers also were unanimously against the 
lines being worked by the State or public bodies. 
The questions are not extended to town tramways. 
The last question is perhaps the most important, 
even with the limitations it contains. It is as 
follows : ‘‘ In purely rural districts, where land can 
be got at agricultural value, is it most advantageous 
to lay a light line along the side of a public road, 
or to lay out an independent line?” Mr. 
Humphreys-Owen finds, by his replies, a general 
agreement that ‘‘it is best an independent course 
should be taken.” He adds, however, that in many 
parts of the Continent, light lines are laid along the 
roads, and even in England there is one instance 
which has not resulted in any known injurious 
effect on public safety or convenience. Mr. Meik’s 
report deals with the various points on which it 
might be desirable to relax the law in detail. We 
shall publish an extended abstract of this report at 
a later date. 

A long and interesting discussion took place on 
this question. Mr. H. S. Haines, of the American 
Railway Association, was the first speaker. He 
spoke strongly against the adoption of a gauge 
narrower than the normal gauge of the country. 
His company, he said, had tried to develop the 
surrounding country by means of a 3-ft. gauge 
line, and had had to abandon thescheme. ‘‘If the 
opinion of the railway managers of the United 
States has weight,” Mr. Haines said, ‘‘ under no cir- 
cumstances will you permit a break of gauge.” He 
felt sure he would be sustained in that opinion b 

every railway manager in the United States. tt 
there were a difference of gauge, the secondary 
railway must provide the cost of rolling stock, 
which must be special, but if the standard gauge 
were adopted only light locomotives need be built, 





and the main line could be trusted to supply other 
stock. If the locomotives were light, he was of 
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ELECTRIC LOCOMOTIVE; BALTIMORE & OHIO RAILROAD. 


CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, SCHENECTADY, U.S.A. 
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| 
‘ 
} 
, 
1 
’ 
4 
\ 
{ 
‘1, 
>, i 
; 


hits a 
ii mi 


te 
| Bila 


Fic. 


Opinion that a 50-lb. Vignoles rail, with ordinary 
soil for ballast, would be sufficient, supposing the 
line were well ditched. He was of opinion that it 
bids be quite right to operate a line with two or 
bs ree passenger trains each way per day without 
0 signals, starting by telegraph. The cost of a 
Ine of the character to which he had referred 
would be, in the United States, from 10,000 dols. 








to 20,0°0 dols. per mile, including construction and 
equipment. He should add, however, that the 
cost of right of way was nominal. 

Mr. Bryce, the late President of the Board of 
Trade, said he had hoped to put the question under 
discussion before Parliament, and he felt sure that 
the matter was only adjourned. Two things were 
wanted ; for Parliament to pass measures, and the 


public to allow the Board of Trade to relax the 
customary precautions. He agreed with Mr. Haines 
as to the advantage of not breaking gauge, an opinion 
which was supported by Indian experience. In 
that country there was now a trunk line of narrow 
gauge, and this was a great source of trouble. The 
only excuse for narrow gauge was in the case of 
a few branch lines which could never become trunk 
lines. He would not, however, like to say that 
narrow gauge should be prohibited in England. In 
regard to the purchase of land he hoped, based on 
assurances received from many parts of the raat i 
that the value of these railways was sufficiently 
recognised by landowners to induce them to par 

with their property at very low prices. 7 
Bryce concluded by saying that though he had no 
longer a right to speak for the Board of Trade, he 
could assure English delegates that the department 
would continue to take an interest in the establish- 
ment of light railways. The part Sir Courtney 
Boyle had taken in the matter was sufficient 
guarantee that the question would not be allowed 
to drop out of sight. 

Mr. E. M. G. Eddy, Chief Commissioner of 
Government Railways of New South Wales, said 
that so far from the battle of the gauges being 
finished, as had been said, it was always being 
fought. In his colony they constructed what were 
called pioneer lines such as those under considera- 
tion. r. Haines had advocated 50-lb. rails, but 
he was of opinion that there was no saving in 
first cost so little warranted as that obtained by 
the use of light rails, seeing that rails were so cheap. 
For that reason he would not go below a 60-Ib. 
rail, and with that he could put 12 tons 10 cwt. on 
an axle, with 3 in. of ballast under the sleepers. 
Mr. Eddy here gave, in considerable detail, 
particulars of the cost of light railway lines, with 
very simple equipment, the total being 2000/. per 
mile, including stations, which, however, were of a 
very primitive kind. He would not like to go as 
far as Mr. Haines and work the line without 
signals, but the electric staff and tablet system was 
very cheap and effective. They had found great 
convenience from having places where passengers 
could stop a train by working a signal. They had 
very few bridges, and had largely abolished gates, 
using only cattle stops. Mixed trains in a new 
country were an immense advantage. 

Sir Charles Tupper said that the question had 
been asked whether there would be the traffic for 
these light lines, but in Canada the railways were 
not made to carry existing traffic, but to create the 
traffic. He was unfavourable to narrow gauge, of 
which he had had experience in Canada at much 
cost. Heavy stock could be run over a light road 
if the speed were kept down. He looked on it as 
one of the greatest misfortunes of Australia that 
her railways were not all of one gauge. 

At this point the meeting adjourned. On the 
discussion being resumed the next day, Mr. 
Ludvigh gave some particulars as to railways in 
Hungary, where the State contributes towards the 
construction of lines. Light rails had to be 
replaced by those heavier. There was no hostility 
to the narrow gauge, and in Bosnia all the railways 
were of narrow gauge. 

Mr. Forestier said that railways into the interior, 
similar to those mentioned by his colleagues from 
Canada, the United States, and Australia, only 
existed in his own department of Algeria and Tunis. 
They had found no disadvantage in narrow-gauge 
lines, and, in fact, one company had just obtained 
a concession for 150 miles of narrow-gauge lines in 
Tunis. He did not see any disadvantage in tran 
shipment, as the cost was estimated at 15 to 
20 centimes per ton, a price which did not affect 
lines over 100 kilometres in length. For real 
light feeder lines we must look in France, where, 
for instance, we find a light-feeder line, of ordinary 
gauge, that of Chateau-Neuf to Barbezieux, a line 
11} miles over easy country. On the other hand, a 
line 24 in. gauge had just been constructed in the 
Loiret—an agricultural district—which enabled the 
trucks to come right into the fields and load the 
produce for the removable branch lines, Generally, 
in France, light railways were 1 metre gauge. 

Sir Douglas Fox thought that it was preferable 
to keep to the ordinary gauge, thus avoiding 
transhipment, and added that the reduction of 
gauge did not represent the main economy. 
** What is required in England,” he said, ‘‘is an 
alteration of the law, for at present a concession 





is too difficult to obtain.”” He hoped that landlords 
would not be too exacting, and would make it 
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possible to construct lines in England at about 
60001. per mile, subject to relaxation of require- 
ments regarding signals, platforms, station sidings, 
&c. The weight of rail should be reduced, but to 
bring this about the law must be altered. Sir 
Douglas Fox was most desirous that such a change 
in the law should be made. ; 

M. de Burlet explained the system adopted in 
Belgium for the construction of light railways. 
The capital is provided by the State, the counties, 
and the communes jointly, and also in some cases 
by private enterprise, although in the latter case 
only to a slight degree. They all become share- 
holders in these lines in proportion to the amount 
they had subscribed. Lines were generally narrow 
gauge (1 metre). For four lines only, being of a 
short length and having an important heavy goods 
traflic, the standard gauge had been adopted as for 
main lines. The average cost of lines per kilo- 
metre was 44,000 francs, including rolling stock ; 
for light railways, ordinary gauge, it exceeded 
100,000 francs. The curves were as low as 
1.49 chains radius for narrow-gauge lines, but for 
ordinary gauge it was not advisable to have curves 
less than 4.99 chains radius, and this was one of the 
reasons why the difference in price was so consider- 
able. Latterly, the weight of rails for narrow- 
gauge lines had varied from 43.2 lb. to 46.3 Ib. 
per yard. As to signals, stations, level crossings, 
&c., competent authorities had allowed much 
simplicity and a great deal of economy to be 
obtained. The experience of 10 years on a 
secondary line, 612 miles in length, had shown 
that public safety did not suffer. 


SIGNALS, 


In Section III. there was but one ‘‘ question,” 
which the section dealt with singly, that comes 
within our province. The subject of that was 
signals, and it was reported on, for non-English 
speaking countries by Mr. Motte, of the Belgian 
State Railways; and for English-speaking coun- 
tries by Mr. A. M. Thompson, of the London and 
North-Western Railway. There were also several 
notes by various authors. The reference was as 
follows: ‘* Recent improvements in block and inter- 
locking apparatus, chiefly from the point of view of 
economy 1n initial outlay; signals in tunnels ; 
methods of preventing collisions at points of danger 
on express lines, in case of over-running stop 
signals ; replacement of colour signals by geometric 
form signals, in order to avoid the dangers arising 
from colour-blindness or defective vision.” 

Mr. Thompson showed in his conclusions that 
the staff or tablet system, as it is used on the 
London and North-Western Railway, furnishes 
means of working a system of absolute or even per- 
missive block. In New South Wales the system of 
staff, which is exchanged without any stoppage to 
the train, is becoming general. He was opposed 
to automatic block signalling. 

Mr. Motte said that none of the Continental 
administrations have taken up automatic block 
signalling, most of them being distinctly opposed 
to it. Automatic working, where it is in force, is 
generally confined to putting up a danger signal 
behind the train, while not releasing the signalman 
from the obligation to work the signal himself, as 
though it has not been automatically set by the 
train. 

Mr. Ramaeckers (Belgium) said that automatic 
working might be useful and even indispensable 
provided it did not go beyond acting as auxiliary to 
other systems. M. Chaperon (Paris, Lyons, and 
Mediterranean Railway) admitted the advantage of 
automatic working, but he was not prepared to 
trust to the pedals working perfectly at high speeds. 
The most practicable application of automatic 
working consists in protecting the train without 
giving the signalman a chance of seeing that this 
has, in fact, been done. This gives an additional 
guarantee of safety. 

Mr. C. H. Platt (New York, New Haven, and 
Hartford Railway) said that in the United States 
there are two systems in use, the automatic system 
on main lines, and the ordinary manual system on 
lessimp rtant lines. M. Stiffson, of the Hungarian 
State Railways, who had travelled in the United 
States, said that, according to his information, 
there was no risk in the employment of automatic 
block. A system which closed the line whenever 
there is a pair of wheels on the section should be 
preferred. 

On the question of signals in tunnels coming on, 
Mr. T. N. Ely, a Vice-President of the Penn- 





sylvania Railroad, created some stir by describing 
the derailing arrangements of America, by which 
trains may be run off the lines on to the ballast 
or sand in case of danger. On the last point, the 
adoption of geometric signals, there was quite a 
long discussion, but no definite conclusion was 
arrived at. 


Brakes FoR Licut Raitways. 


The last question which it is necessary for us to 
deal with in this report is that discussed jointly by 
Sections II. and V. The subject was ‘‘ Brakes for 
Light Railways,” and was reported on by M. Plocq, 
Superintendent Engineer of the Société Générale 
des Chemins de Fer Economiques of France. This 
report we published in our issue of June 7, page 745. 

The discussion which was taken on this question 
was of a somewhat desultory character, the difficulty 
of settling any definite form of brake being apparent. 
It will be sufficient if we quote the conclusions 
arrived at for presentation by the section to the 
general meeting. They were as follows: 

‘*The question of economy should predominate 
in the construction and working of light railways 
with small trattic, and it was an essential condition 
for their development. The circumstances in which 
they were constructed were very variable. It was, 
therefore, impossible to draw up any definite con- 
clusions as to the special brakes which should be 
used on light railways. It was a question which 
entirely depended upon circumstances.” 

The remaining questions on the list were as 
follows: The Decimal System, Station Working, 
Cartage and Delivery, The Twenty-four Hours’ 
Day, Organisation, Settlement of Disputes, and a 
Contributive Traftic. 





The congress was brought to a conclusion on 
Tuesday, the 10th inst., when the announcement 
was made that the next meeting will be held in 
Paris in 1900. 

Upon the whole, it may be claimed that the first 
International Railway Congress held in England 
compared favourably with its predecessors on the 
Continent. The amount of useful business trans- 
acted was certainly as great, and a general opinion 
appeared to exist among the delegates that if the 
hospitality displayed was not so lavish, it was at all 
events ample and sincere. Fears were at one time 
entertained that the numerous excursions and 
entertainments provided by the different railways 
might create confusion and interfere one with 
another, because they were not organised on a 
concerted scheme. As a matter of fact, no incon- 
venience was felt from this cause, except from the 
fact that it was impossible for any delegate to 
assist at more than one excursion at the same time. 
When all these attempts to entertain the foreign 
guests were so successful, it would be invidious to 
make comparisons, but there seems little doubt that 
the pleasure trip of the London, Chatham, and 
Dover Railway to Canterbury, and the excur- 
sion of the London and South-Western Railway, 
were among those most distinctly appreciated. 
We think that the British committee of the 
congress may retire from their labours fully 
satisfied with what they have achieved, and 
especially has Mr. W. M. Acworth, the secretary, 
earned the thanks of the organisation and the 
delegates by the skilful and untiring manner 
in which he has conducted his long and 
arduous duties. We understand that one very 
important conclusion has been arrived at—that for 
the future the Transactions of the congress shall 
be printed in English as well as in French. This 
will add very largely to the importance and useful- 
ness of the congress, and while the work of trans- 
lation and publication cannot be carried out except 
at a considerable cost, the outlay will be more than 
repaid by the wider support obtained and the 
greater influenced attained by the congress. 

We note with regret the very inferior manner 
in which the Transactions have been produced, 
especially with regard to theillustrationsaccompany- 
ing the various reports, and many of which are so 
bad as not only to be a disfigurement, but ab- 
solutely useless for reference. 

We note with much pleasure that two very im- 
portant American railway engineers have been 
elected as permanent commissioners to the congress. 
These are Mr. Theodore N. Ely, engineer-in-chief 
and fourth vice-president of the Pennsylvania 
Railroad ; and Mr. Charles P. Clark, president of 
the New York, New Haven, and Hartford Railroad 
Company. It is worthy of note that these two 





gentlemen, although they were, with the exception 


of Mr. Frank Thompson, first vice-president of 
the Pennsylvania Railroad, and who was obliged to 
return to the United States before the end of the 
congress, the most important of the American rail- 
way delegates, received apparently but inadequate 
recognition at the numerous social functions. We 
are all the more pleased, therefore, that no mis- 
take was made, at the end, in the selection of com- 
missioners to represent the vast railway interests 
of the United States. 





ELECTRIC LOCOMOTIVE. 

OvrR illustrations on pages 78 and 79 show the first 
of the 95-ton eight-wheel electric locomotives which 
has been constructed for the Baltimore and Ohio 
Railroad by the General Electric Company of 
America. 

These locomotives are designed to furnish the motive 
power for railway trains passing through the tunnels 
under the city of Baltimore. They will be required to 
haul 100 trains in each direction, 200 in all, during 
each 24 hours. The line consists of about three miles 
of double track, one mile of which is in the tunnel, 
The trains will be gerry through with the steam 
locomotives attached, and the complete trains will 
weigh from 500 to 1200 tons each. The maximum 
grade is 1.8 per cent. The motors are 400 horse-power 
each, and four motors are carried by each locomotive. 
Their armatures are mounted on hollow steel shafte, 
through which the axles pass. The frame of the loco- 
motive carries bearings which support the armature, 
and the whole rests upon springs, so that there is no 
deadweight on the track with the exception of the 
wheels and axles. Each locomotive consists of two 
units, each being a forged iron truck frame supported 
by four driving wheels. The total weight of the loco- 
motive is 95 tons, the drawbar pull 47,500 lb. ; the 
height over all is 14 ft. 3 in.; the extreme width 
9 ft. 64 in. ; the wheel base of each truck is 6 ft. 10 in. ; 
the diameter of the driving wheels 62 in. The driving 
wheels have cast-steel centres and steel tyres. The 
size of the journals is 6 in. by 8? in., and the gauge 
4ft Shin. The voltage is 600 volts, and the current 
2700 amperes at 15 miles per hour with the maximum 
pull. The two six-pole axle motors of each truck are 
wound for 300 volts, and will be run in series. The 
maximum speed is 50 miles per hour; the maximum 
speed with the full drawbar pull is 15 miles per hour ; 
the maximum speed with half-load 30 miles per hour. 

Each locomotive is equipped with a series parallel 
controller, an electric air pump, air brakes, air whistles, 
bell, safety devices, Janney automatic couplers at 
each end, &c. The controller is fitted with a hand- 
wheel similar to that ordinarily used for steering gear. 
The motors start either in series or parallel, by aid of 
a rheostat, and the mechanism used for regulation is 
very similar to the same company’s series paralle 
“*K” controller, except that it is on a larger scale. 

The generating station will contain four 10.pole 500- 
kilowatt generators running at 100 revolutions per 
minute, and directly connected to Allis-Corliss hori- 
zontal tandem compound engines. The generators are 
wound for 600 volts no load and 700 volts full load. 
The overhead conductor consists of two Z-bars fastened 
toa continuous plate. The trolley is a shuttle-like 
casting connected to a parallel motion trolley mecha- 
nism which runs equally well in either direction. We 
shall have more to say concerning these locomotives in 
a later article, when the results of their practical 
working are fully known. 





BOILER EXPLOSION AT NEWPORT. 

Tue Board of Trade have held a formal investigation 
under the Boiler Explosions Act, with regard to the 
cause of an explosion which occurred on Tuesday, Feb- 
ruary 12, at the works of the Welsh House Fuel Com- 
pany, Newport, Mon., owned by Messrs. Richards and 
Hopkins, 

Mr. Gough appeared on behalf of the Board of Trade, 
and, in his opening statement, said that the boiler was 
of the vertical internally fired type, with three cross- 
tubes in the firebox. It had been purchased second-hand 
from the Newport-Abercarn Coal Company by the Branch 
Colliery Company, Pontypool, in 1875. The latter com- 
pany worked it at a pressure of 60 lb. on the square inch, 
and in 1891 sold it to Messrs. Richards and Hopkins. 
They were said to have ae a test of 120 lb., but did 
not appear to have —_ tested or examined the fire- 
box. The safety valve, when the weight was at the end 
of the lever, would blow off at a pressure of 66 lb. on the 
squareinch. In February, 1894, the boiler was examined, 
with the result that a crack was found in the lower cross- 
tube, and screw pins were inserted. The boiler, which was 
one of two used for supplying steam to the machinery, was 
not constantly in work, and was cleaned out at intervals 
of four or five weeks. It was stated that on one occasion 
the safety valve stuck and would not blow off, but it did 
not appear that the engineer had reported this fact to the 
firm. When the boiler exploded it was lifted from its 
seat, hurled against the wall of the works, and carried a 
distance of 80 yards, falling upon some trucks in the 
cpposite yard. Three of the workpeople were injured. 

As to the cause of the explosion, it was found that the 
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firebox had collapsed, owing to the very small margin of 
strength it possessed, so that it was unable to work with 
safety at the pressure of 60 lb. which the gauge indicated 
shortly before the collapse occurred. _ : 
After the examination of various witnesses and an in- 
spection had been made of the boiler by the Com- 
missioners, Mr. Howard Smith and Mr. J. H. Hallett, 
C.E, the President gave judgment. He pointed out 
that Messrs. Richards and Hopkins were to blame, since, 
although they were engineers, they had never submitted 
the firebox to the hydraulic test in order to ascertain 
whether it was fit to work at the pressure to which it was 
subjected. Further, they were to blame for the neglect 
of their engineer in not reporting the fact that some nine 
mouths ago he discovered that the safety valve was stuck 
fast. For this neglect, they, as his employers, were 
responsible. Considering, however, the manner in which 
Mesers. Richards and Hopkins had rendered the depart- 
ment assistance in inquiring into the circumstances and 
cause of the explosion, and the very fair nature of the 
evidence they had given, the Court had decided not to 
inflict a heavy penalty, but would simply order them to 
pay to the Solicitor to the Board of Trade the sum of 10V. 
towar2s the costs and expenses of the investigation. 





DERAILMENT NEAR DOUBLEBOIS. 
From Major Addison’s report on the above accident 
we gather that as the 5 o’clock down passenger train from 
Plymouth was running on a curve to the right between 
Doublebois and Bodmin-road stations on the Cornwall 
section of the Great Western Railway on the evening of 
April 13, the leading engine left the rails to the Jeft and 
fell on its left side against a bank, after running about 
100 yards derailed. It was followed by the second engine, 
which, however, ran off to the right and fell on its right 
side, fouling both lines. The passenger coaches were as 
follows: Third-class brake on its left side against the 
second engine and with its leading end overhanging a high 
embankment on the right of the line, the engine bogie 
wheels being through the brake compartment in which 
the front guard was riding; tri-composite coach off the 
rails on the outside of the curve and with its leading end 
telescoped into the side of the brake coach; third-class 
brake van, in which the rear guard was riding, and third- 
c'ass coach, both the latter being off the rails on the out- 
side of the curve. A covered carriage, truck, and two 
horse-boxes in the rear of the train did not leave the rails. 
Ten passengers complained of injury, and both the drivers 
and firemen had miraculous escapes, none of them having 
time to leave their posts before the engines turned over. 
The front guard was much shaken, but all the train men 
escaped without a bone being broken, although seriously 
shaken and contused. Very considerable damage was 
done to the engines and first two coaches, and the perma- 
nent way was torn up or distorted for about 220 yards. The 
permanent way here is nearly new, having been laid as a 
cross-sleeper road a little more thana year ago. The rails 
weigh 86 lb. to the yard, and are in 32-ft. lengths; there 
are 12 chairs to each length, and these are secured to the 
creosoted sleepers by two }3-in. fang bolts. The ballast 
is of broken stone and gravel, and comes to the top of 
the sleepers inside the rails, and nearly to the top 
outside. The superelevation on the 30-chain curve 
on which the accident occurred is 3 in., suitable for a 
speed of about 40 miles an hour. The average falling 
gradient between Doublebois and Bodmin-road is 1 in 100, 
falling towards the latter station, 7.¢., in the direction in 
which the derailed train was travelling, the steepest 
gradient prior to the scene of the accident being 1 in 
57. There are numerous reverse curves all the way be- 
tween the two stations, 

Both engines of the train were eight-wheeled tank en- 
gines, with leading and driving wheels coupled, 5 ft. in 
diameter, with a trailing bogie baving 3 ft. 6 in. wheels. 
The wheel base of the coupled wheels is 7 ft , and that of 
the bogie 4 ft. 6 in., while the distance between the 
driving axle and the bogie-pin is 10 ft. 4 in. in the a 
engine, and 9 ft. 10 in. in the other. The weight on eac 
coupled axle is 154 tons, and on the bogie 18 tons 
(174 tons on the second engine). Both engines had been 
in the shops last autumn, and were in very good condition 
at the time of the accident. The four passenger coaches 
were all eight-wheeled bogie coaches, while the three rear 
vehicles, which did not leave the road, were four-wheeled. 
The total length of the train was 321 ft., and it weighed, 
exclusive of the engines, 101 tons. 

At 692 ft. from where the leading engine turned over 
there was a slight crook at one of the joints of the high 
rail, but there was no sign of a wheel being off the road 
till another 332 ft. further on, and this was on the side of 
the low rail, no mark having been found anywhere of a 
wheel crossing the high rail. The train therefore travelled 
on'y 120 yards after being derailed before it came to a 
stop, and as it appears that it was travelling at about the 
authorised speed of 34 miles an hour, it speaks well for the 
strength of the coaches and the promptitude with which 
the brake (automatic vacuum) was applied by the leading 
driver, that the accident was no more serious than it was, 
. The last train to pass over the same rails was the 

‘Cornishman” (10.15 express from Paddington). This 
weighed abont 136 tons, exclusive of the two engines, 
which were of similar type to those on the 5 p.m. train. 
There is some discrepancy as to the speed at which this 
train travelled down the incline, but Major Addison 
comes to the conclusion that it considerably exceeded the 
booked speed, and so distorted the road, this type of 
engine having been noticed by the permanent way depart- 
ment to have a disturbing effect on the rails when running 
at high speed, for which neither the engine nor the line at 
this point is suitable. After pointing out the undesira- 
bility of having two engines on trains where they are not 


where they were really returning home light, the traffic 
not having warranted their use, the Government inspector 
concludes as follows : 

“In any caseI hold strongly that two engines should 
not in future allowed on any down train between 
Doublebois and Bodmin-road, and if two engines are re- 

uired on the ascending gradient from Liskeard, one 
should be uncoupled at Doublebois. It would also be de- 
sirable to have a notice board at the top of the incline, to 
remind drivers of the necessity for running very carefully 
down the hill. I donot consider that ib is necessary to 
allow more time than at present between stations ; but 
as I have already indicated, strong measures are needed 
to insure that time being adhered to. 

“The trailing bogie tank engines are stated to have 
been designed specially for climbing steep gradients, and, 
as usual with any mechanical contrivance designed to 
meet a special case, they are not the best pattern under all 
circumstances. They are admittedly somewhat unsteady 
at very high speeds, for which they were probably never 
intended. The type is not peculiar to Cornwall, and one 
other company, at any rate, has a considerable number of 
similar engines in regular use on more level roads. 

‘* This accident and the evidence given at the inquiry 
point to the desirability of providing a different class of 
engine for express trains running at high speeds.” 








EXPERIMENTS ON KITES. 

To THE EprToR oF ENGINEERING. 
Sr1r.—With reference to two letters of mine which ap- 
ared in your issue of March 8 last, dealing with an 

illustrated communication on the above subject from Mr. 
Hargrave, the Australian aviationist (see KNGINEERING, 
February 15, 1895), that gentleman now writes me in re- 
sponse to my inquiries in those letters, sending the follow- 
ing further interesting information : 
‘** Stanwell Park, Clifton, N.S. W., 
** June 6, 1895. 

** Dear Sir,—A friend sent me a copy of ENGINEERING 
of March 8, 1895. : : 

‘*The reason of the excessive drift is that my assis- 
tant was instructed to read the highest tension that 
the spring balance (dynamometer) showed. This is a very 
variable quantity, and from previous experiments I should 
think the minimum reading would be 60 1b. or 70 lb. (at 
least) less than the maximum. 

** A self-recording dynamometer would settle the matter. 
My full-size machine is designed for 3 horse-power, 480 
square feet of horizontal surface, 260 lb. total weight, and 
10 minutes’ run. The skin resistance of the vertical 
planes is a negligible quantity. 

** Tf you think this of interest, please forward to Ena1- 
NEERING. ** Yours faithfully, 

(Signed) ** Law. HARGRAVE.” 

As I do think the above of much interest—coming, too, 
from one of the likeliest and earliest men to achieve useful 
mechanical flight—I have much pleasure in writing you 
herewith. Yours faithfully, 

Srpngy H. Hoiianps. 

Old Charlton, Kent, July 16, 1895. 





DOMESTIC BOILERS. 
To TuE EpiTorR Or ENGINEERING. 

Srr.—Permit me, as a constant subscriber, and one 
with 60 years’ experience with domestic boilers, to reply 
to one paragraph of the Manchester Steam Users’ Associa- 
tion report, published in yours of the 5th inst. 

A Bolton engineer has told me he had fixed a pipe to a 
domestic boiler, and carried the open end up the chimney. 
Now plumbers who know their business do not do that 
sort of thing, nor will they be guided to use that barbarous 
contrivance called a safety valve, but will continue to 
adopt the sensible plan of fixing the worm boiler, an ex- 
plosion of which has never occurred. 

This type of boiler but requires a steam escape pips, in 
length about 2 ft. above the top of the boiler, and stand- 
ing in the throat of the chimney, and with its end open, 
and boa construction of the boiler provides other safe- 
guards. 

Certainly there is Clay’s system, which may supersede 
the worm boiler, but with that at present I have no con- 
cern, 


July 12, 1895. 


Yours truly, 
A PLUMBER, 





INDIAN RAILWAY PROPERTY. 
To THE EprTor or ENGINEERING. 
S1r,—In your article on ‘‘Indian Railway Property,” 
of July 5, you say the Madras expended 10,792,956/. for 
construction and equipment of 840 miles of line. The 
Bombay, Baroda, and Central India expended 8,716,702/. 
on 461 miles; and you add, “*The Madras system has 
accordingly been constructed and equip much more 
cheaply than the Bombay, Baroda, and Central India.” 
I should be glad to know whether some of the expenses 
of the Bombay, Baroda, and Central India were not in- 
curred by the equipment of the 1984 miles of native State 
lines which they work. Andif that is so, surely a further 
analysis is required before a useful comparison can be 
made. T an, Sir, yours truiy, 
Hamitton D. Cripps. 
Newport, Co. Mayo, July 9, 1895. 
[The Bombay, Baroda, and Central India does not set 
out separately its expenditure on capital account for roll- 
ing stock, and no comparison can accordingly be made 
between Bombay, Baroda, and Central India expenditure 
for aS and Madras expenditure for rolling stock. 
The Bombay, Baroda, and Central India has 142 locum: 





actually needed, as in the two cases under consideration, 


tives; the Madras, 161. The Bombay, Baroda, and 


Central India has 460 vehicles in its coaching department ; 
the Madras, 626. The Bombay, Baroda, and Central 
India has 3835 vehicles in its goods department; the 
Madras, 2821.--Ep. E.] 





THE PLATINISATION OF IRON. 
To THe Epitor or ENGINEERING. 

Srr,—Can any of your readers refer me to any one by 
whom either Dodé’s process, or any other process, is 
applied in the — or coating of steel wire to 
produce a black lustrous appearance ? L 





LAUNCHES AND TRIAL TRIPS. 

Tue Fairfield Shipbuilding and Engineering Company, 
Govan, launched on the 9bh inst. a large steel ae 
steamer named the Konningen Regentes, which has been 
built by the Fairfield Company for the Zeeland Steamship 
Company. ee She is the second of three similar 
vessels which are ing built at Fairfield for the same 
owners, and is intended for mail and passenger traffic 
between Flushing and Queenborough. er dimensions 
are: Length between perpendiculars, 320ft.; breadth 
moulded, 35 ft. 6in.; depth moulded to upper deck, 
24 ft. Sheis exactly similar to the Konningen Wilhel- 
mina, launched on May 23 last. 


The ¢.s, Eidsvold left Messrs. Ropner and Sons’ ship- 
building yard, Stockton-on-Tees, on the 10th inst., on her 
trial trip from the Tees to the Tyne. The dimensions of 
the vessel are: Length between perpendiculars, 330 ft.; 
breadth extreme, 45 ft.; depth moulded, 29 ft. 6in. She 
is built to the spar-decked rule, and has poop, bridge, and 
pi ea forecastle, and has been designed to carry a 
deadweight cargo of 5550 tons. She is fitted with a set 
of triple-expansion engines by Messrs. Blair and Co., 
Limited, which will develop 1350 effective horse-power. 
The speed attained was about 10 knots. 


The 8.8, Fastnet, the latest addition to the coasting 
fleet of the Clyde Shipping Company, has just joined the 
Glasgow and London service. She is a screw steamer of 
1200 tons gross—length 244 ft. by 35 ft. beam—and was 
built by Messrs. W. B. Thompson and Co., Limited, 
Dundee, to the owners’ specification and the highest class 
in the British Corporation Registry. She is fitted for the 
conveyance of about 500 head of cattle, in view of the 
Limerick trade. There are five of Messrs. Muir and 
Caldwell’s patent cranes and winches fitted for the rapid 
handling of cargo, and the hatches also are unusually 
large. There is a complete electric light installation, 
and, in addition, electric call bells are fixed throughout. 
The engines are of the usual triple expansion type, steam 
being supplied by two steel boilers working at 160 lb. 
pressure, and the vessel’s speed is about 13 knots, 





The steel screw steamer Majestic, built to the order of 
Messrs. W. H. Cockerline and Co., Hull, by Messrs. 
William Gray and Co., Limited, and engined by the 
Central Marine Engine Works, went on her trial trip in 
Hartlepool Bay on the 10th inst. The ship is 324 ft. in 
length, 44 ft. in breadth, and depth 23 ft. 3in. The 
engines have cylinders 23 in, 364 in., and 62 in. in 
diameter respectively, with a stroke of 39 in. By the 
log the speed of the ship on the hour’s run was registered 
as 11? knots. She is number 500 of Messrs. Gray’s build. 





Woxine Srewerack.—The Urban District Council 
having decided not to proceed with the scheme prepared 
by Mr. Radford, of Nottingham, have now commissioned 
essrs. Taylor, Sons, and Santo Crimp, of Westminster, 
to design a scheme, which is to include the drainage of 
all except the most rural parts of the district. 


Tusz WELLs.—The Inveresk Paper Mills, Mussel- 
burgh, have recently had another series of 10 Abyssinian 
tube wells put down for them by Messrs. Legrand and 
Sutcliff, of London, by which they obtain a further supply 
of 15,000 gallons of water per hour, The aame firm has 
also completed two more artesian tube wells, yielding 
14,000 gallons per hour, for the Ekman Pulp and Paper 
Company, Northfieet. Both these mills have adopted 
the tube well system for water supply for many years. 





Lieut Rattways.—A catalogue of books, reports, papers, 
and articles relating to light railways has been compiled 
by Mr. Corrie L. Thompson, and published by Messrs. 
P. S. King and Son, King-street, Westminster. On 
examination, we find the catalogue singularly incomplete 
and unsatisfactory. To take a single instance, under the 
heading of ‘‘ India,” we find only four references, two of 
which relate to illustrations of rolling stock and engines 
from our columns and those of The Engineer, while the 
third is a reference to an article in the Indian Engineer. 
Considering how much has been published in the way of 
Government reports and in other forms about the 
metre and narrow gauge lines in India, this is a very 
meagre record. Again, the heading ‘‘ Norway” never 
hd gg at all, in spite of the very large development of 
light railways in that country. We could amplify 
examples of this kind, but enough has been said to show 
that the catalogue is unsatisfactory. Most of the books 
are indexed under the author’s name, and the only 
attempt at a subject-matter guide is confined to one page. 
In this we find eight references to India and five to 
Norway, but each has to be examined separately by turn- 
ing up the page referred to. Seeing that half-a-crown is 


asked for this unbound pamphlet of 39 octavo pages, the 





reader might well have been spared this trouble, 
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LIFTING BRIDGE AT VAN BUREN-STREET, CHICAGO, 


CONSTRUCTED BY MR. S. G. ARTINGALL, CITY ENGINEER, CHICAGO. 
(For Descrivtion, see Page 92.) 
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FRIDAY, JULY 19, 1895. 


THE INDUSTRIAL SITUATION. 
THE moment is opportune for some estimate of 
the industrial situation and prospect. Several 
official returns have just been issued, reflecting 
directly on the state of trade, and generally, be it 
said at once, they offer encouragement. Again the 
great event of the hour is regarded as leading to- 
wards a stability which will foster trade. We have 
no concern here with political parties and their 
many petty divisions ; but a change of Government, 
like the renewal of brooms, always brings with it 
hope of improved results, and in this case the hope 
of the manufacturer is that as much as possible will 
be done towards opening out new avenues of trade 
in foreign and colonial parts. The distinct 
prospect of the Mombasa Railway being started 
is taken as an earnest of future good. Be 
that as it may, there are indications, as we have 
said, which offer encouragement for the future. 
Added to the slight evidences of the revenue 
returns, and the greater freedom with which the 
public are investing their money on the Stock 
Exchange, are the more substantial proofs to be 
gleaned from the foreign trade returns. It is true 
that the six months’ exports do not equal those for 
the same six months last year by some 600,0001., 
and that in many cases of engineering and metal 
products the disparity is considerable ; but if the 
retrospect is carried back still further, and the 
general trend be considered, the result is fairly 
satisfactory. Thus in all iron and steel manufac- 
tures the July total tonnage is, with one exception, 
greater than for any month within the past three 
years. The improvement to this: point has been 
steady. There is the general improvement in pig 
iron, in railroad iron, and a distinct recovery from 
the bottom figures of six months, or so, ago in 
hoops, sheets, and plates, bars, angles, bolts, and 
rods, cast and wrought iron. 
The principal point, however, is that more orders 
are being booked, and with increased volume of 
trade there will certainly follow better prices. 

















5| There is not the same disposition to accept buyers’ 


conditions, which at once reflects a stiffening, and 
therefore a healthy, market. Moreover, the state of 
the skilled labour market, as reflected in the 
return issued this week, shows that there are 
fewer unemployed, especially in those industries 
least susceptible to the variations of seasons. In 
the mining industry, which must ever reflect the 
general condition, as coal is the mainspring of all 


90! mechanical effort, the number of unemployed is 


4.23 per cent. of the total, considerably under the 
average, and less than a yearago. The number un- 
employed in connection with the pig-iron industry 
decreased by 24 per cent. during the month. In 
the engineering and kindred trades there are but 
6 per cent. unemployed, as compared with 9 per 
cent. a year ago, and in shipbuilding 11.5 per cent., 





against 13,2 per cent. a year ago. Some 50,000 





tons of new shipping have been ordered within the 
past fortnight. In the textile trades, too, the re- 
ports are satisfactory ; we read ‘‘the woollen trade 
is brisk,” ‘‘ the worsted trade is well employed,” 
‘*the silk trade is fairly well employed,” ‘‘ the 
hosiery trade has continued to improve,” all which, 
from a Board of Trade report, shows that the in- 
dustrial situation is improving, and offers satisfac- 
tory assurance for the future. Moreover, we have 
encouraging reports from most districts. In the 
West of Scotland, as at Manchester, engineers are, 
as a rule, more hopeful, and are fairly well em- 
ployed. We heard, perhaps, less grumbling amongst 
the manufacturers at the Royal Agricultural Show. 
Indeed, the constructors of oil engines seemed to 
be happy. 

There is no gainsaying the fact that the railway 
dividends now being announced are likely to prove 
unsatisfactory, largely owing to decreases in re- 
ceipts, but more, perhaps, as in the case of the 
London, Brighton, and South Coast Railway, tothe 
greater expenditure rendered incumbent by recent 
legislation ; and this suggests the remark that the 
industrial prospect generally has for some time been 
shadowed by the dangers of over-legislation. We 
have never failed in our advocacy of measures which 
were needful to protect life or to conserve the rights 
of the weak, but there isa tendency abroad to carry 
this conservation beyond the limits of reasonable 
interference. In this way, liberty of action has 
been restricted, and barriers have been set up be- 
tween employer and employed. Immeasurably 
more satisfactory would be the results if the ten- 
dency were towards producing an intelligent appre- 
ciation of the interdependence of labour and capital, 
and of their mutual rights and duties. Legislation 
there must always be ; but it should be minimised, 
and, where necessary, it should be undertaken 
quickly and with discrimination. 

In the shipbuilding trade, for which industry 
we have the most precise returns, there is a more 
hopeful condition prevailing. Orders are more 
freely placed, and the prices asked by builders, we 
understand, are rather better than formerly ; but 
still there is much room for improvement in this 
respect. Freights, too, indicate some advance ; 
but it is idle to deny the fact that the great activity 
of some years ago cannot soon return. Production 
is rapid ; the preponderance of steamers over sailing 
vessels so great that the transport of the world’s 
merchandise is now more quickly accomplished 
than formerly, although by a smaller fleet. The 
extent to which steamers participate in our foreign 
trade is well brought out in the recently issued 
statement of shipping in the kingdom. Of 61,931 
vessels which last year entered our ports from 
foreign parts, aggregating 39.8 million tons, the 
steam tonnage represented 86 per cent. Of the 
total, Britain owned three-fourths, and the ratio of 
steam tonnage to the total in our case is 92.5 per 
cent., showing that we lead the way in the great 
departure from sails. Of the foreign ships fre- 
quenting our ports, 72.5 per cent. were steam. 
Including the coasting steamers, almost an 
equally great preponderance of steam tonnage is 
observable. his change has been very steady 
within recent years. Instead of nearly 10 million 
sail tonnage entering British ports, as was the 
case but a few years ago, we had last year but 5 
million tons, and it may be taken that the work 
formerly done by the other 5 million tons, is now 
accomplished by some 14 million tons of steamers. 
The renewal, alike for wear and casualty, is there- 
fore much less, and consequently the make-up 
of shipping required, even in view of extended 
markets, is less. 

Lloyd’s statistics as regards vessels under con- 
struction also reflect the tendency to dispense as 
much as possible with sail, for of the tonnage now 
under construction, only 4.8 per cent. is sail. A 
year or two ago the proportion was 25 per cent. 
But for some time this has been a decreasing 
quantity, as the following figures show : 


Merchant Vessels Building in the United Kingdum. 











| Per Cent. 
—_— Number. Tons. | of Sail, 

July, 1895 .. ae Pr 339 707,079 | 4.8 
April, 1895 .. vg a 356 656,318 4.2 
January, 1895 oe o 324 658,286 8.94 
July, 1894 .. a ae 398 | 718,204 7.8 
January, 1894 se oe 833 641,981 9.95 
July, 1893... és ‘6 352 609,120 15.3 
January, 1893 st “ 306 | 570,741 11.2 
Joly, 1892 .. oe = 447 778,462 19 
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At the beginning of last year there was a ten- 
dency to revival, and the tonnage on hand reached 
a total of 730,000 tons ; but it may be taken that 
the condition at present is as satisfactory as it has 
been for some three years, especially in view of the 
large preponderance of steam tonnage, signifying a 
good volume of work for marine engineers. More- 
over, many orders have been booked during the 
past fortnight, representing well over 50,000 tons. 
There is, too, a large amount of warship construc- 
tion in progress, with every prospect of satisfactory 
additions. Lloyd’s return indicates two battle- 
ships, two first-class cruisers, and six second-class 
cruisers, with 30 torpedo-boat destroyers, aggre- 
gating 100,490 toas for the British Navy. Over 
60,000 tons are in Clyde yards. ‘To this there will 
shortly be added a large number of destroyers and 
three first-class cruisers of 9000 tons, besides 
engines for other four cruisers building in the 
dockyards. With the construction of the vessels 
ordered good progress has been made. Indeed, 
our private works emulate the rapidity of produc- 
tion recently displayed by the dockyards, and it is 
well that the Admiralty should encourage some of 
our best builders, who have installed plant to under- 
take the heaviest of work, by giving to such firms 
some regular supply of work. Foreign warships, 
nine of various classes, from two Japanese battle- 
ships to a 29-knot torpedo-boat destroyer for 
Russia, make up a total of 30,930 tons, while in the 
Royal Dockyards there are 17 vessels, of 154,930 
tons, in course of construction, making in all 
286,350 tons of warships, equal in units to one- 
half the merchant tonnage under construction in 
the kingdom, and in value probably excelling that 
tonnage. 

Nearly all the warshigs are approaching the 
launching stage. Messrs. Thomson have already 
launched the Terrible, and the Naval Construction 
Company at Barrow will launch the sister ship 
Powerful in a few weeks. Messrs. Thomson, too, 
are making splendid progress with the battleship 
Neptune, which might be made ready to launch this 
year. The sister ship Mars, at Laird’s, of Birken- 
head, now makes a good appearance in the graving 
dock. The Fairfield Company, the London and Glas- 
gow Company, and the Barrow Company, have each 
two cruisers, and all three will launch their first 
within a few weeks. This state of advancement also 
characterises much of the merchant tonnage, so 
that it is necessary to consider the point in estimat- 
ing the industrial condition. The number of vessels 
in the initial stages of construction is smaller than 
is satisfactory, although not below the average, as 
the following figures show : 


Vessels in Initial Stages of Const, uction. 











5 Percentage Percentage to 

No. Tons. of Sail. Total Tons. 
July, 1895 79 163,680 7.2 23.0 
April, 1895 ; 53 127,904 11.0 19.5 
January, 1895... 70 146,086 7.15 22.4 
July, 1894 80 165,933 6.16 23.0 
January, 1894.. 103 176,621 12.7 28.45 
July, 1803 nat) or 120,768 16.00 19.8 
January, 1898.. 75 154,869 192 270 
July 1892 77 123,249 24.5 15.8 
January, 1892.. 145 299,516 30.7 37.7 


As to the distribution of the work, the Clyde yards 
seem the most fortunate. We have already indi- 
cated that they have 60 per cent. of the Govern- 
ment work, and as regards merchantmen, they have 
nigh 40 per cent., so that the river still maintains 
the first place. The tonnage on hand—247,397 
tons, or with Government work over 300,000 tons—is 
in excess of what it has been for some time ; and 
it should be stated, also, that since the beginning of 
July some 30,000 tons have been ordered from 
Clyde firms, in addition to the 247,397 tons indi- 
cated by Lloyd's, so that when the workmen return 
from their holiday this week tiey will have before 
them a period of activity which, it is to be hoped, 
will not be disturbed by disputes. There has also 
been amarked improvementonthe Tyne since the be- 
ginning of the year, and although the total falls short 
of that of a year ago, it is satisfactory. The position 
onthe Wear might be better, but the total of 95,000 
tons compares well with previous years. On the 
Tees also there is room for improvement, the total 
being quite 35 per cent. down from January and 
July last. Hartlepool occupies a favourable posi- 


tion, and although the Barrow total seems small, it 
should be remembered that there are several cruisers 

7,000 tons, so that 
oreover, orders have 


building at the works, totallin 
the condition is favourable. 








been recently booked for two large Clan liners. 
Belfast, again, has as much work as at any previous 
period, and not only the ready supply but the great 
out put continue to form topics of comment in other 
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No Tons. |No. Tons. Tons. | Tons. 
Ciyde .. . |110 287,397 | 97 208,132 239,196 | 218,502 
Tyne os --| 46 121,688 42 98,656 131,018 118,523 
Wear... --| 87 95,041 | 36 | 97,958 111,725 79,443 
Tees ae --| 20 45,434 24 67,274 69,125 44,606 
Hartlepool and 
Whitby --| 18 46,790 19 46,796 43,619 83,425 
Barrow, &. 8 10,620 * 8 11,721 23,922 33,425 
Ireland .. 97,950 63,510 75,227 


--| 18 110,038 | 16 





shipbuilding districts. Of course, the contract 
prices are low. That explains the volume of work. 
But how can they be low relatively and yet give 
profit? And if labour be cheap in this part, why 
cannot it be profitably utilised in other parts of 
Ireland? That is a problem worthy of attention in 
these hours of political fervour and strife. 





THE MECHANICAL TESTING STATION 
AT CHARLOTTENBURG. 

Everynopy has heard of the ‘* Physikalisch- 
Technische Reichsanstatt,’’ generally called Reichs- 
anstatt simply, at Charlottenburg, near Berlin, to 
a certain extent the realisation of Professor O. 
Lodge’s desideratum of a national laboratory. The 
Reichsanstatt is popular amongst the manufacturers 
and purchasers of technical apparatus and articles, 
because they can have the articles tested by com- 
petent and impartial men at moderate charges. And 
it is held in high esteem by men of science, because 
there experiments can be carried on which may 
require a lifetime, the co-operation of several inves- 
tigators, and the continued use of costly apparatus. 
An official testing station is now to be found in 
every larger German town, in connection with its 
university or technical college. Some towns can 
boast of more than one technical college, and of 
more than one testing station. Thus, Charlotten- 
burg and Berlin possess, in addition to the Reich- 
sanstatt, where Professor Fr. Kohlrausch has suc- 
ceeded the great Helmholtz as president, and 
besides other institutions of this class, the 
Mechanisch Technische Versuchs-Anstatt, which 
has for some time been directed by Professor 
A. Martens. 

This last institution is divided into four depart- 
ments, each with its chief, all of which appear 
to be amply supplied with the requisite machinery 
and apparatus. The first department is devoted 
to the testing of metals, ropes, belts, and also 
wood. The test-pieces, which are not gene- 
rally received of exact dimensions, can be pre- 
pared in the laboratories, their various strengths 
ascertained ; they can be punched, planed, crushed, 
welded, cast, alloyed, etched in acid baths, 
microscopically examined and photographed, and 
polished sections or slices tested in reflected 
and transmitted light. For these latter purposes a 
micro-photographic apparatus has been designed 
and constructed by Professor Martens and Mr. 
Carl Zeiss, of Jena. Special arrangements have 
been made for long-continued and repeated bend- 
ings, stretchings, &c., of discs, wires, cables. In 
some tests, specimens of over 50 ft. length and 
30 in. width can be dealt with; polished surfaces 
can be made in areas of several squarefeet. In the 
second department, building materials are examined, 
natural and artificial stones, glass, wood, roof felting, 
(a kind of paper is used in Germany as such), lime, 
cement, mortars, plasters, and drain-pipes. There 
are appliances for continued heating and freezing, 
treating in the wet, and other means of imitating 
the effects of ordinary wear and tear. The question 
of cement testing has long been recognised as one 
of public interest in Germany, and for some years 
already this mechanical testing station at Charlot- 
tenburg has been acknowledged as the final arbitra- 
tion court by theGovernment. For a complete 
cement test two tons of the material are required ; 
weights of less than 20 lb. are not accepted even for 
ordinary experiments. The third department, 
shortly known as the paper department, inquires 
into paper, cardboard, canvas, tarpaulin, threads, 
and textile fibres in general. It is particularly 
requested that specimens of paper should be packed 
between thick covers of cardboard in order to avoid 
creases and the pressure of the postal mark. The 





fourth department deals with lubricants ; Professor 
Martens is an authority on such matters. 

All these testing stations are under the superin- 
tendence of a Government board. Pamphlets 
are issued stating the way in which specimens 
should be selected, handled, packed, &c. They 
also give a summary of the various tests in use, 
and the charges made for these. The Charlot- 
tenburg list of tests comprises 419 numbers. 
Clients have to say, when submitting their speci- 
mens, what they wish to be done. If in doubt 
about the best way in which to obtain their aims, 
they are advised to communicate with the director. 
By request, experiments are conducted on the 
special lines desired; the certificate issued in 
such a case contains a notification to this effect. 
Prepayment is the general rule. For investi- 
gations which will occupy a long time a deposit 
is demanded, and a discount varying from 10 to 20 
per cent. allowed. The same facilities are offered 
to firms which frequently consult the testing station. 
The chemical laboratory in the Invalidenstrasse, 
Berlin, which is connected with the Mining 
Academy of Berlin, makes a speciality of ink and 
fuel testing, besides undertaking general analyses, 
more particularly of inorganic substances. Since 
1883 the supervision board of the Prussian testing 
stations has published ‘* Mittheilungen” on the 
work done and the experience gained. These 
journals contain valuable information, and the 
apparatus which are originated in these laboratories 
can be freely copied. 





DISTRESS FROM WANT OF 
EMPLOYMENT. 

TuE final report from the Select Committee on 
‘Distress from Want of Employment” is now 
before us, and it must be owned that the docu- 
ment is far from satisfactory. The Committee 
was appointed on February 13 last, and the 
present is the ‘‘third report.” The two previous 
reports, however, were but formal; the present 
one contains all that the Committee have to say 
upon the important subject relegated to it. In 
order to understand the scope of the inquiry, the 
terms of the reference must be stated so as to see 
the ground to be covered. The Committee was 
appointed to consider and report as to—(a) The 
extent to which distress from want of employment 
prevails. (b) The powers at present possessed by 
local or central authorities in relation to such cases. 
(c) Any steps which may be taken, whether by 
changes in legislation or administration, to deal 
with the evils arising therefrom. (d) To make an 
interim report to the House at the earliest possible 
date on what steps should be taken either by 
Parliament, the Departments of State, or local 
authorities to meet the distress this winter. It 
will be seen that the whole matter was practizally 
referred to the Committee, both as to existing 
agencies and powers of local bodies ; and also as 
to provision in the future, by reforms in the ad- 
ministration, or by fresh legislation. The scope of 
the inquiry was therefore ample; moreover, the 
Committee was a strong one, being selected with 
great care ; and they sat persistently, and for two 
days in each week continuously, except during the 
brief recess. Everything was favourable to a full 
consideration of the subject on the broadest lines, 
but the conclusions are altogether inadequate for 
the purposes of remedy. 

The Committee express regret at the incom- 
pleteness of the evidence laid before them, 
which they attribute to the sudden dissolution 
of Parliament. Nevertheless, the Committee sat 
for over five months; they had at their com- 
mand all the reports issued by the Local Govern- 
ment Board, and all the private information 
in that office ; they had also access to the several 
reports on depression in trade,~and some special 
reports from the Labour Bureau, and from other 
sources. The fact appears to be, however, that the 
Committee wanted first evidence from bodies and 
persons, whose experience was supposed to be of 
a later date, of the actual state of the case at the 
present time. The first object, therefore, was to 
ascertain the extent of the distress from want of 
employment. With this view circulars were ad- 
dressed to the mayors of towns and chairmen of dis- 
trict councils, from whom 1574 replies were re- 
ceived, representing 26,591,394 persons. The in- 
quiries, therefore, extended over the greater pro- 
portion of the population in England and Wales, 





and the replies covered practically the whole of the 
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inhabited area of the country. The information 
thus obtained is thus classified inthe report. In 920 
localities, representing 10,291,600 persons, there was 
no exceptional distress last winter ; in 475 localities, 
representing 11,792,527 persons, there was excep- 
tional distress, due solely to the severity of the 
winter. And in 179 localities, with a population of 
4,507,267, there was an exceptional want of employ- 
ment owing to slackness of trade, depression in 
agriculture, or particular local or industrial causes, 
apart from the severity of the weather. The extent 
of the distress may be roughly stated as extend- 
ing over about one-sixth of the area, and as affecting 
nearly one-seventh of the population. This was 
bad enough, for it might be said that nearly a 
million breadwinners were in distress from want 
of employment from causes other than the weather. 

In addition to the replies before mentioned, the 
Committee took oral evidence from seven important 
vestries and poor-law unions in London, from the 
head of the Labour Department of the Board of 
Trade, from Mr. Charles Booth, who has spent so 
much time, labour, and money in investigating for 
himself the conditions of social and industrial life 
in London, and from several prominent men and 
experts in the matter of employment, poor-law 
relief, &c., such as Mr. Loch, Mr. Hills, Mr. 
Mather, Mr. Keir Hardie, and several others. 
Representatives from Glasgow, Liverpool, and 
Swansea, from the Salvation Army, the Church 
Army, the Charity Organisation Committee, and 
the Mansion House Unemployed Committee were 
also examined, and from two large special indus- 
tries, such as the tinplate trades and the building 
trades, as well as other representatives of labour. 
The mass of evidence collected may, therefore, be 
said to be complete. But when we come to the 
remedies, the witnesses differed from each other 
very considerably. The Committee state that 
they were unable to discuss the various preventive 
and remedial measures suggested to them, owing to 
the dissolution of Parliament. Those remedies 
included labour colonies, farm colonies, public 
works, Government workshops, and extended poor- 
law relief. Some of the suggestions were elabo- 
rated with great care, and may form the basis of 
further discussion when remedial measures are 
proposed. There is one matter which must always 
be borne in mind in any suggested remedies, 
namely, that the public works initiated and under- 
taken must not be in competition with existing 
labour, or the ground will be simply shifted ; the 
evils will remain, with the possible result that 
those in work in the industries affected will be 
supplanted by those out of work when the works 
are started. Besides which, public money will 
have to be employed. 

The second branch of the inquiry will probably 
bear fruit immediately, should occasion arise to 
need interference. Boards of guardians and other 
local authorities have felt some uncertainty as to 
their powers in relation to distress. There ought 
not to have been any uncertainty, as all such bodies 
are regulated by statute law. But the laws are so 
various and varied, dating from the reign of Queen 
Elizabeth down to the present time, that even the 
best experts at the Local Government Board are in 
some doubt as to the application of the provisions in 
many Acts. This ought not to be, it shows the 
necessity for consolidation, but this the Local Go- 
vernment Board have refused to undertake. The 
statutory powers are set out in some fulness in the 
appendix to the report, as regards out-relief to the 
aged poor, relief on loan and recovery thereof ; 
employment of the poor for wages; labour tests ; 
grants in aid in anticipation of an increase of 
pauperism, &. It is pointed out that boards of 
guardians may set persons to work at wages, but 
such powers cannot be used until rules are made by 
the Local Government Board. Why are not such 
rules made? Why stop for such an inquiry as this 
before formulating the regulations which may be 
necessary ? Ifthe Local Government Board stand 
in the way of relief, and harass the guardians when 
they exercise their functions, it is high time to 
reform the Local Government Board. It is more 
than ever essential that the local authorities of all 
kinds shall be in a position to administer the poor 
laws in a simple and effective way; many of the 


men elected to such bodies are workmen, labourers 


in our villages, and cannot be expected to master 
Glenn’s ‘‘ Poor Laws,” and the vast collection of 
provisional and other orders of the Local Govern- 
ment Board—even the experts have no clear idea 
of the existing law. 








Many of the witnesses called attention to the 
fact that poor law relief disqualified the recipients 
from exercising the franchise at elections. After 
full consideration, the Committee recommend that 
the deserving poor, who by distress have to seek 
temporary relief, shall be exempt from that dis- 
ability as regards the franchise, whether local or 
parliamentary. It must be left to the discrimi- 
nation of the guardians to decide whether the poor 
who get merely temporary relief shall be treated 
like the ordinary pauper in this respect. It is 
probable that provision will have to be made in this 
respect by an amending Act. The Committee also 
recommend that parochial and other similar work 
shall, as far as possible, be done in the winter 
months, especially January and February, so as to 
give employment at wages rates. A list of works 
that may thus be done is given in the appendix. 
The most important provision as regards London is 
that the boards of guardians shall be empowered, 
with the sanction of the London County Council, 
to agree with the sanitary authority within the 
union, to make a contribution to the sanitary 
authority, not exceeding one-half of the cost of the 
employment, for the purpose of finding employ- 
ment, such cost to come out of the Metropolitan 
Common Poor Fund. This is a most important 
extension of the Common Poor Fund, and if the 
powers are wisely exercised, much good will be done 
in the way of equalising the burdens at times of 
great distress, for the distress now falls the most 
heavily upon the poorest parishes and the poorest 
unions. The rates in some of the poorer parishes, 
like Bethnal Green, are now 8s. 5d. in the pound, 
while in St. George’s, Hanover-square, they are 
about 4s. 6d. inthe pound. This is not just, for it 
oppresses the very poor. 

The foregoing are the principal points in the 
report. The ‘‘schemes”’ are left over for further 
consideration by another Committee to be appointed 
in the next Parliament. Though the report is in- 
complete, and the recommendations are inadequate, 
the suggestions made are valuable. It will not be 
necessary to go over the whole ground again. The 
evidence is full and tolerably complete ; what is 
now wanted is that the evidence shall be carefully 
digested, that the facts and figures shall be care- 
fully tabulated, and that a far-reaching report shall 
be prepared as a basis of discussion. If this were 
done, and all the provisions of existing Acts in 
force were consolidated, the public would be 
able to comprehend the situation, and be ina 
position to consider the remedies proposed. Every- 
body is too busy to wade through the whole of the 
mass of matter hidden in our Blue-books, and 
secreted in provisional orders, to say nothing of the 
hundreds of Acts of Parliament ; this can only be 
done by paid officials, and a few experts; but there 
isa large thoughtful class who would examine a 
synopsis of the whole if presented to them ina 
readable form. It is the duty of the Local Govern- 
ment Board to have this done. Then, if we are 
called upon to legislate, or to meet further distress 
at an early date, we may be able to relieve actual 
poverty, without unduly increasing the rates, and 
at the same time preserve the independence and 
self-reliance of the industrious poor, and prevent 
them drifting into permanent pauperism. Such a 
task is worthy of the best efforts of that Parlia- 
ment which is now being elected. 





THE NEW UNDERGROUND RAILWAY 
IN GLASGOW. 

Tue Caledonian Railway Company will soon reap 
the full fruits of their reward in carrying through, 
with characteristic enterprise, what may be de- 
scribed as one of the most difficult pieces of rail- 
way engineering since the Metropolitan line was 
constructed, for the second and last section of the 
company’s new underground railway through the 
city of Glasgow is shortly to be opened for mineral 
traffic. The first section was opened in December 
last. It will be some time, however, before the 
railway is opened for passenger traftic, for, although 
the line at either end is quite finished, the central 
station in the city is yetto complete. This is owing 
to the fact that on the Parliamentary authorisation 
of the extension of the Central Railway to Dum- 
barton, 20 miles in length, the Caledonian com- 
pany decided to greatly extend the Central station, 
so as to make it suitable as a terminal station, 
and power for this was only got last August. 
It will take nine months or so to complete the 
extensive station buildings and platforms. We 





fully described the operations two years ago, but 
since then much has been done, and a short descrip- 
tion may be interesting now, especially in view of 
the meeting of the Mechanical Engineers che week 
after next, for there is much for them to see. 

The line itself was authorised in 1888, having 
been promoted by a private company, the engineer 
being Mr. Charles Forman, who has been associated 
with several large railway works in Scotland, while 
Mr. J. Wolfe Barry, C.B., is consulting engineer. 
As in London, traffic in Glasgow is east and west, 
and the new railway extends from the eastern 
extremity to the west of Glasgow, the route being a 
little north of the river. At the east end it joins 
with the Caledonian system and runs through narrow 
thoroughfares—Dalmarnock-road, Bridgeton Cross, 
Canning-street to the Trongate and Argyll-street 
(the Fleet-street and Strand of Glasgow). This 
length of 5265 yards was let to Messrs. Brand and 
Son at 650,000/. Continuing along Argyll-street 
and Stobcross-street, it reaches the harbour at its 
most important point on the north side, and the 
importance of the connection will be appreciated 
when it is stated that therearesidings for500 wagons. 
While the new Dumbartonshire line continues due 
west, parallel with the river, the railway with which 
we are dealing trends to the north-west, through 
rock in the West End Park, over the Kelvin River, 
where there is astation, under Hillhead, and thence 
through open country to Maryhill, and to a further 
connection with the Caledonian system. At this 
end of the line, too, there is siding room for several 
thousand wagons, contiguous also to the largest gas 
works of the Glasgow Corporation—at Dawsholm. 
The Stobcross contract, let to Messrs. Young, ex- 
tends for 2313 yards, the cost being 220,0001. 
The last section, 3650 yards, with heavy bridge 
work, was let to Messrs. Boyle at 150,000/. These 
two sections have been open since December. The 
total cost for construction, excluding sidings, and, 
of course, property, will work out to 160,000/. per 
mile—an indication of the extreme heaviness of the 
work. This may also be appreciated when we state 
that the route corresponds with one in London along 
Eastcheap, Cannon-street, Ludgate Hill, Fleet- 
street, Strand, St. James’s Park, Kensington, and 
Notting Hill. 

That it will facilitate communication is self- 
evident. The idea of taking wayleave through 
the streets was at one time resented, but the corpo- 
ration soon recognised that the encouragement of 
private enterprise and its direction for the public 
good were its most serviceable functions, rather than 
the supersession of that private enterprise. Indeed, 
Glasgow has been exceedingly fortunate in respect 
of its municipal actions, if we except the taking 
over and working of the tramways, and in the case 
of this railway good results have accrued. In the 
first place, the sewage system has been largely re- 
organised. The sewage is discharged into the 
Clyde, and it crossed the line of railway at very 
many points, and without system. All sewers 
were, therefore, intercepted on the upper side of 
the railway and made to flow into new mains which 
cross the railway at four points, large brick tunnels 
being constructed. This rearrangement suggested 
sewage purification works in the east end of the 
city, and these, as we hope soon to show, have been 
most beneficial in their results. The waterand gas 
pipes and telegraph and electric lighting conduits 
have been reconstructed in the main thoroughfares, 
and thus about 350,000. have been spent by the rail- 
way company for the common good. Moreover, if at 
times inconvenient for the individual, the railway 
operations of themselves have profited the commu- 
nity directly. Apart from the fact that 50,0001. 
were disbursed for labour each month during a 
period of commercial depression, large sums have 
passed to the municipal funds. The spoil from the 
eastern section of the underground railway was 
disposed of on the Green (the Hyde Park of Glas- 
gow), and converted a low swampy part of it into an 
important extension of the recreation ground ; but 
in addition 6d. per cubic yard deposited was paid by 
the railway company, and thus several thousand 
pounds passed to the common purse. At the 
western end the spoil was utilised for adding to the 

arade ground at the Government barracks at 

aryhill. On the line of railway, again, much 
property had to be bought, for wherever the line 
passed under buildings these were acquired. For 
the most part the railway only wanted wayleave 
throughthe subsoil, sothat the surface area was added 
to the width of the street. Thus, at the Trongate, 
one of the leading thoroughfares, there has been 
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extensive widening, and dilapidated buildings have 
been superseded by new erections by the Corpora- 
tion Improvement Trust. Again, by the same 
process, Stobcross-street has been widened and 
converted into a splendid approach to the Queen’s 
Dock and harbour, and, besides making the Improve- 
ment Trust financially able to carry out this long- 
desired work, the railway company are contributing 
directly to the re-causewaying of the street. These 
are some of the direct advantages gained by mutual 
concessions, apart from the economic benefits of 
improved railway facilities. 

As to the works themselves, practically every 
approved method of construction has been adopted 
to overcome the several difficulties involved, and 
the work fitly represents modern practice. At 
Glasgow the street surface is not much above high- 
water level for a considerable part of the route, and 
as the strata were anything but firm it was neces- 
sary to make the line as near street level as pos- 
sible ; indeed, the top of the railway tunnel is only 
about 12 in. from the street surface at many points. 
The lines of street determined the curves, which 
are in some places 13 chains radius, while the 
ruling gradient is 1 in 80. Again, the route is also 
traversed for the greater part by the tramway, so 
that no part of the main streets could be given over 
entirely for railway operations. The thoroughfares, 
too, were in many cases narrow, and the founda- 
tions of the buildings, many of which are very high, 
and some within 5 ft. of the railway, were not satis- 
factory. Add to this the fact that for two miles, in 
the busiest thoroughfares, the subsoil is sand, wet 
and running in some parts, and some idea may be 
formed of the problems set to the engineers. 
Here it may be stated that for the past three years 
Mr. Donald A. Matheson, Assoc. M. Inst. C.E., has 
acted as resident engineer. 

Before the work of constructing the line could be 
far advanced it was necessary to make secure the 
foundations of buildings by carrying them down to 
the level of the railway tunnel walls. This pro- 
cess of underpinning was a matter of no small 
difficulty with high buildings, the fronts of which 
were largely made up of iron columns and plate glass. 
In Argyll-street there was on one side 1000 ft. of 
continuous underpinning. For a very short length 
a wood-lined trench was made under the founda- 
tions, which were temporarily supported, and con- 
crete and brickwork built in the trench to within 
9 in. of the original foundation. After it 
set the remaining 9 in. was built with wedge- 
shaped bricks, well packed and finished with iron 
wedges driven home. Thus in short lengths the 
new foundations were carried down in some cases 
32 feet. In no instance was more than 4 ft. of 
the length of the building exposed at once, and it 
was allowed to thoroughly set before the next 
length was started. Some of the operations were 
specially interesting, as, for instance, in the 
making of a tunnel at an angle under a four-storey 
building with basement—St. Vincent Crescent, 
which was only arranged for when we last de- 
scribed the works. The top of the 27-ft. tunnel 
is within a few inches of the basement floor. 
First, a drainage heading was driven under the 
building. below railway level, and then four shafts 
were sunk, two in front and two behind the 
building, and carefully lined with timber. From 
these shafts headings were driven, first at the 
bottom of the tunnel walls. This was filled with 
concrete, and over it a further heading. Subse- 
quently a centre heading was made, and rib head- 
ings carried round laterally in short widths to the 
side walls, the centre heading being afterwards 
filled in. The operation was completely successful, 
the work of excavating the interior of the concrete 
arch proceeded, and a heavy brick lining con- 
structed. 

As to the construction of the rai!way underground, 
the method varied very considerably according to 
the headroom, which was prescribed by the drain- 
age levels and other considerations. In no case 
could the contractors temporarily occupy a greater 
length of street than 50 ft. by 17 ft. wide, and the 
tramway traflic could not be interfered with, except 
on Sundays. Sheet piling for a considerable length 
was driven on either side of the thoroughfares on 
the route, and the pile-driver, with its motive 
power, was built up on a platform 25 ft. above 
street level, the side framing having wheels running 
on rails at the kerb. The contractors raised the 
street formation for 50 ft. or so, and substituted 
logs of wood supported on the sheet piling, and on 
this wooden formation tramway and vehicular traftic 





was continued. Shafts about 3 ft. by 3 ft. were 
allowed at long intervals, and from these navvies 
burrowed trenches, the side walls being first built 
and then the arch thrown. The roof of the tunnel 
is 18 ft. and 16 ft. above rail formation, and the 
width of tunnel 26 ft. The side walls are 3 ft. 
to 5 ft. thick, and the arch 2ft.3in. This was 
the system largely adopted in the East End, where 
the strata were sandy or brick clay. 

For about a mile through the Trongate and 
Argyll-street the roofing was made of girderwork. 
The side walls were constructed in the same way, but 
were plumb, and usually 5 ft. 3 in. thick, of brick 
and concrete backing. The girders spanned right 
across the street, being 29 ft. 6 in. long. They 
were of the plate type, 2 ft. 3 in. deep, and placed 
7 ft. 6 in. apart, with jack arching having concrete 
skewbacks. The girders were placed in position on 
Sundays, when the tramway traflic was stopped, by 
two cranes working on either side. A girder 
was carried forward by the cranes running on 
rails, and lowered upon granite bearing blocks on 
the top of the side walls previously built in the 
trench underground, and only now exposed for 
the first time. The crane rails were then continued 
over this girder. Thus a length of nearly 40 ft. was 
completed, with tramway rails relaid, in a period of 
30 hours. The excavation under the girder roof 
was then proceeded with, the strata being mostly 
sand. The girders weigh 34 tons each. 

At one point, near to the Central Station, already 
referred to, where a subway similar to the City 
and Southwark Subway was to be constructed at a 
lower level than the railway, and at right angles to 
it, procedure was rendered the more difficult as it 
was found that the sand was very wet and tended 
to run. It was, therefore, decided to thoroughly 
drain it, and here one finds the application of 
the system of driving tunnels under air pressure. 
The cast-iron culvert for draining the subsoil was 
so driven. In the first place a well was sunk 40 ft. 
deep and 6 ft. internal diameter, a considerable 
distance from the line, and from this well a culvert 
4 ft. G in. in diameter was constructed to the line 
of the tunnel and then turned east and west, ex- 
tending for a quarter of a mile in either direction 
on the level immediately below the invert for 
the tunnel. Of course, an air lock was used—it 
was one of those which did such good service at the 
foundations for the Forth Bridge, and the maxi- 
mum pressure was 12 lb. tothe square inch. Owing 
to the restricted dimensions of the culvert, only one 
man could work, and the segments with which it 
was made were of a size that he could easily carry 
while crawling into the 4%-ft. culvert. Only 9 
lineal yards could be done in a week. In the 
drainage tunnel there were formed at intervals 
bulb-shaped projections into the sand, punctured 
with holes, pretty much like the rose of a pipe. 
These were corked up during the operation of 
constructing the tunnel, but when the tunnel was 
completed the corks were withdrawn, and _ the 
water percolated through the holes, and found its 
way into the well situated 70 ft. from the line of 
railway, whence it was pumped away to the Clyde. 
The water was drained from 9 ft. of the strata in 
18 months ; and, as further proof, if that were 
needed, that water in sand does not bulk but merely 
fills the interstices between the particles, it may 
be stated that notwithstanding the withdrawal the 
volume remained as before. On the soil being 
thoroughly drained the work of forming the trench 
for the side walls was proceeded with, the roof 
being of girderwork as in the other parts of Argyll- 
street. It isin these drained strata that the new 
Central Station is being constructed. 

Along Stobcross - street the contractors were 
allowed to open half the street in sections for a 
limited period. The construction of the under- 
ground works, therefore, differed from those already 
described. What is known as a safety arch, of 
concrete, 2} ft. thick in the centre and 6 ft. at the 
haunches, was first constructed in halves, the 
dumpling being dressed to serve as centring. This 
arch completed, the roadway was relaid, and bur- 
rowing underground commenced. First, a heading 
below the arch was excavated in 12-ft. lengths, and 
the arch propped up in the centre and at the sides. 
Side trenches for the side walls were then made and 
timbered, and the brick walls built. In addition to 
the props, the safety arch was supported by its 
outside edge bonding into rectangular holes or 
‘*pockets” at intervals in the sheet piling on 
either side of the street, while under the pockets 
there were timber walings to take the thrust of the 





arch. Only after the side walls had been built was 
_ eee completed, and the arch lined with 
rick. 

At Stobcross there is a ‘‘ bell-mouthed” tunnel 
for the branching of a railway into the country— 
the Lanarkshire and Dumbartonshire line, 20 miles 
long, of which Mr. Forman is also engineer. This 
bell-mouth, which attains a width of 58 ft., is one 
of the largest tunnel arches in the kingdom. The 
German core system of construction proved most 
convenient in this case, as the varying radii of the 
curve of the arch made it difficult to use ordinary 
centring. Light boards were laid over the dump- 
ling, and on these the arch was thrown of con- 
crete in situ. The bell-mouth widens from 29 ft. to 
58 ft. in the length of 40 yards or so. 

Under the West End Park, the tunnel, over 
500 yards long, was easy work, as it was through 
rock shale and coal, while the tunnel through 
Hillhead, 667 yards long, was also through rock and 
boulder clay. In both cases an advance heading 
was first driven, from which the “‘ break-ups’ were 
made. Throughout the line, except in rock, a 2-ft. 
concrete invert has been put in, and the permanent 
way is most substantial, rails 96 1b. to the yard 
being used. The rate of progress throughout the 
works varied from 8 yards to 20 yards a month. 

The Central Station, as we have hinted, is to be 
specially large. There will be four lines through 
it, with two island platforms about 300 ft. long, 
and about 30 ft. wide. The traffic at this point 
will be very extensive, for it will be the principal 
station for the Dumbartonshire line, while the 
terminal station of the Caledonian main line, and, 
therefore, of the west coast route from London, is at 
a high level above the station, and hoists and stair- 
ways, &c., are being constructed for intercom- 
munication. The width of the underground station 
is about 100 ft., the company having purchased ex- 
tensive property, not only for station buildings, but 
to provide large shafts for effective ventilation. This 
latter matter, indeed, has had the most careful con- 
sideration throughout the works. Six means of 
access to the station are being provided, so that 
notwithstanding that there was wet running sand, 
and that for 1000 lineal feet the existing buildings 
had to be underpinned, Mr. Forman is giving 
Glasgow an underground station excelling in con- 
venience any on the underground railway here. 
The roof, of course, is of girderwork, but white 
enamelled brick has been used, and the station is 
to be lighted by electricity. This is the case with 
all the stations. 

The next important station is that at Glasgow 
Cross, corresponding to Ludgate Circus. The con- 
struction of this station, too, has been somewhat 
delayed by the desire to greatly increase its size, in 
view of the Dumbartonshire traffic. Here an orna- 
mental building occupies the central position in the 
open space in thestreet. Underground, reached by 
broad flights of stairs, is an island platform 300 ft. 
long by 30 ft. wide, There are, in all, thirteen 
stations on the line, the distance apart being about 
half a mile, except where the West End Park is 
traversed. This is the park on which the Glasgow 
Exhibition was held, and on the same site there is 
being erected a magnificent picture gallery, &c., in 
commemoration of that successful undertaking. The 
corporation objected to a station in the park, 
however ornamental, and many yet regret that 
decision. As arule, the stations have girder and 
jack-arch roofing, but in one or two cases where 
heading was sufficient a brick arch was used. It 
is 20 ft. high from rail level, with a radius of 36 ft. 
Where side platforms are adopted they are 13 ft. 
wide. The height of girder roofing is 14 ft. from 
rail level, but in all cases openings have been left 
in the roof for ventilation. These openings in 
some cases are 100 ft. long. To secure this con- 
venience the railway curves in some cases from the 
line of the street, and buildings were acquired and 
demolished to admit of the breathing space for the 
railway. 

In addition to these glints of daylight the rail- 
way gets into the open at Stobcross, at the crossing 
of the Glasgow and City District Railway, at the 
crossing of the River Kelvin beyond the West End 
Park, and, after passing under Hillhead and the 
Botanic Gardens, it gets into the open permanently 
in Kelvinside (the Kensington of Glasgow). There 
it forks in two directions, each branch crossing the 
Kelvin on large viaducts. There are, too, several 
pretentious bridges; but these have long since 
been completed, and were illustrated and described 
in our previous articles, 
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It will thus be seen that the works are of the 
most extensive and varied character comprised 
within any railway for many years. Their extent 
is indicated further by the fact that 70 million 
bricks and 15,000 tons of steel have been used, the 
latter having a tensile strength of 26 to 30 tons per 
square inch, with an elongation of 10 per cent. in a 
length of 8 in. The difficulties overcome testify 
to the courage of the engineering profession, 
represented on this occasion by Mr. Charles 
Forman, M. Inst. C.E., of Messrs. Forman and 
McCall, Glasgow, who conceived and carried to 
completion this undertaking while at the same 
time engaged on the West Highland Railway of 
100 miles to Fort William, and in the construc- 
tion of the Lanarkshire and Dumbartonshire line 
of 20 miles, now nearing completion. 





NOTES. 

THe Progectep Buack Sxa-Bauric CANAL, 

Accorp1nc to present plans, which are, of course, 
only speculative, the canal which has been talked 
about between the Baltic and the Black Sea, will pro- 
ceed from Riga and make use of the Rivers Diina, 
Beresina, and Dnieper, ending at Cherson on the 
Black Sea. It is, properly speaking, only the con- 
nection between the Diina and the Beresina which is 
to beacanal. The whole length of this contemplated 
waterway is about 1000 miles, the breadth at top at 
the narrowest places about 220 ft., and at the bottom 
about 120 ft., depth everywhere 29 ft. The low- 
lying Pripijat bogs make it possible to do away with 
locks, with the exception of a lock at each terminus. 
The land through which the canal will have to pass 
has at the top a thin layer of sand and black earth, 
and under this stiff clay, which is not only favourable 
for working, but which lends itself admirably to the 
burning of the requisite bricks. There are projected 
harbours at a number of places, viz. : Cherson, 
Aleschki, Berislavi, Nikopole, Alexandrowsk, 
Dekotermosloer, Werchnednieprowsk, Krement- 
schug, Nowogeorgiewisk, Tscherkossy, Kanew, 
Peresjalow, Kjew, Bobrinsk, Borrisow, Lepel, 
Diinaberg, Jakobstadt, and Riga. The towns of 
Pultowa, Zytomir, Oster, Tscheringow, Mozyr, and 
Disna are intended to be connected with the canal 
by the canalising of existing waterways. A large 
reservoir at Pinsk, in the low-lying district, will 
make it possible to establish a connection with 
Niemen and Weichsel, by the Pripijat River, and it 
is proposed to erect shipyards there. Seven large 
railway bridges, viz., at Jekaterinoslaw, Krement- 
schug, Kjew, Reczica, Bobrinsk, Barissow, and 
Diinaburg, and 22 highway bridges, will need to be 
built over the canal. At rivers adjoining the canal 
it is proposed to build eight main and 15 auxiliary 
locks. At Riga and Cherson there will be large 
harbours and important terminal locks. The water 
power which the various auxiliary rivers will yield 
on entering the canal is to be applied to electric 
lighting, so that the canal can be made navigable 
by night. With a speed of six knots a vessel could 
pass through the canal in six days. As it is pro- 
posed to start the work simultaneously at many 
different places, the time required for the comple- 
tion of the canal is only put at five years. The 
total expenditure, including the purchase of the 
requisite land, is calculated at 20,000,000/. 


Some Reasons ror A DecaDENCE or BrirTIsH 
Foreicn TRADE. 

When instances of foreign manufactures sup- 
planting British products are quoted, the tendency 
is to urge cheap labour and the proverbial nastiness 
of cheapness. The cost of production, of course, is 
largely determined by the price of labour, but 
more often by the interposition of machinery well 
designed for special “ak Apart altogether from 
this, however, there are other considerations which 
probably are more often operative than is generally 
recognised. Evidence is found in two or three 
Government reports just issued. The director of 
one of the Government departments in Egypt 
writes : ‘‘Some time ago I ordered from an English 
manufacturer for the Government two lathes, one 
for working wood, the other for iron. Parts of 
three lathes were sent out. On informing the 
manufacturers of the mistake, I received a lofty 
letter from them saying that it was impossible that 
a mistake could have occurred on their part, that 
their packing department was most carefully super- 
vised, and that the incapacity to put the lathes 
together was, without doubt, due to my em- 
ploying inexperienced workmen. I re-shipped 
the lathes at the makers’ expense, and heard no 





more from them.”’ It is almost a pity the name 
of the firm is not given in the Government report. 
In that case one might have learned the trick of 
infallibility from a study of the conditions in that 
packing department. The easy way of the foreigner 
is quoted in contrast—first to get the order and 
then to “ trust to the courts for enforcing payment.” 
The formula “ It is not the custom of our house to 
do this or that,” it seems, is never uttered by the 
foreign firm. Another instance from another part 
of the world—Brazil—may be quoted. Our consul 
at Pernambuco writes of a want of enterprise during 
the past five years of our manufacturers of sugar 
machinery. French makers are more active, well 
represented, have more modern machines, and are 
always on the spot. A chief cause of the British 
retrogression in the trade is the question of credit. 
They desire one-third of the cost when the order is 
given, one-third on shipment, and the balance 90 
days after shipment, and very frequently a satisfac- 
tory reference isalso required. The French manu- 
facturer gives long credit, and willingly puts up the 
machinery to insure good working results. To such 
the British maker is indifferent, insisting on pay- 
ment before it can be tried. ‘‘In this way the 
French are ousting us out.” Out of 41 central sugar 
factories, now working or being finished, only eight 
are British, while the French have had 12, and the 
Germans two in the last five years. Apart alto- 
gether from the credit question, it seems that 
Britain could do more satisfactorily, for our consul 
adds that there is no doubt that British machinery, 
if bought from the best firms, is better than 
French. It lasts longer, is not so frequently out of 
order, is more solid, although not so pretty. Rates 
of freight, too, are more favourable, so that all 
that is wanted is a better system of agency, less 
arrogance, anda greater desire to please. We have 
often written to this effect ; there may be merit in 
reiteration. 


Care GovERNMENT Rattways. 


The expenditure made on capital account by the 
Cape Government last year, for the extension and 
improvement of its railway system, was 491,5231. 
This sum was divided as follows: Western 
system, 171,826/.; Midland system, 126,474. ; 
Eastern system, 94,439/.; and Northern system, 
98,7821. The rolling stock upon the Cape Govern- 
ment lines now comprises 500 passenger carriages 
and 6121 goods trucks. The weight of goods 
carried last year was 1,003,221 tons, as com- 
pared with 863,269 tons in 1893. An expen- 
diture of 79,154/. was incurred last year in 
relaying the Western system. It is found advisable 
to use South African coal upon all the systems, 
except between Cape Town and Beaufort West. 
The number of passengers booked from the Trans- 
vaal to the Cape Colony last year was 22,398, show- 
ing an increase of 9000 as compared with 1893. 
The value of the coal purchased by the Cape Govern- 
ment lines last year was 102,447/. Of this sum, 
86,6041. was paid to Messrs. Lewis and Marks ; 
Ocean Merthyr steam coal figured for 10,0481. 
The aggregate distance run by trains last year 
upon the Cape Government lines was 7,092,799 
miles. The electric lighting of trains upon the 
Western system cost 64131., fixed signals 24691., 
and fencing 33291. In the three months ending 
December 31 last year 1008 sets of bedding were 
used on the up and down trains between Cape 
Town and Johannesburg. The bookings for 
Johannesburg increased 23 per cent. in the second 
half of last year, as compared with the first half of 
the year. In the course of last year 485 miles of 
fencing were erected in connection with the Cape 
Government lines. The cost of the stores received 
during the year was 377,9991. In this total stores 
and materials purchased in South Africa figured 
for 365,7711. The accidents to rolling stock and 
fixed property on the lines last year numbered 
214; of these accidents 80 occurred on the 
Western system, 65 on the Midland system, 
37 on the Eastern system, and 32 on the Northern 
system. Seventeen attempts were made in the 
course of last year to wreck trains by placing ob- 
structions, such as trolley wheels, sleepers, large 
stones, &c., upon the metals. In one instance 
only was any injury done, a cow-catcher being 
slightly damaged. In the course of the past year 
242 cases of derailment were reported ; 71 of these 
cases occurred on the Western system, 71 on the 
Midland system, 48 on the Eastern system, and 52 





on the Northern system. The number of pas- 
senger tickets printed and issued last year was: ! 


Single and return, 2,078,528 ; season, 87,985. Of 
the tickets issued last year, 49,300 were printed 
in English and Dutch. The number of live stock 
carried upon the Cape Government lines last year 
was 713,456. The number of live stock killed was 
1288, while 534 were injured. The number of per- 
sons killed upon the Cape Government lines last 
year was 37, while 139 were injured ; of the fatali- 
ties, 12 occurred to sr There were 27 cases 
of damage to way and works by floods last year, 
viz., 12 on the Western system, 10 on the Midland 
system, three on the Northern system, and two on 
the Eastern system. Viljoen’s Drift coal is now 
exclusively used on the Midland system. The use 
of Welsh coal on the Graaff-Reinet and Grahams- 
town line will be continued until the stock on hand 
has been worked up. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 10, 1895. 

THE 4 ag rush of prices has not been as yet 
checked by the expansion of production, rapid as it 
has been in all departments of the iron and steel 
industry. Conferences are to be held this week of 
manufacturers looking toa further advance. This is 
dangerous, as the bulk of the requirements of the 
larger concerns are pretty well taken care of for the 
next three months. The work in hand or assured is 
being provided for, but buyers hesitate to follow the 
market any farther upward to cover requirements for 
work not yet secured. A vast amount of work is pro- 
jected, and will probably be pushed, but this element 
of doubt has already been felt, and may soon serve as 
a check to the further rise of values. Furnace and 
mill capacity is being steadily absorbed. Pig iron has 
moved up 50 cents; billets have been advanced at all 
mills. Large concerns are not disposed to add to their 
engagements except under conditions which will pro- 
tect them in the event of further advances. The rail- 
roads are moderate buyers yet, but their appearance 
in the market is looked for at any time, in which 
event a further enhancement of values is unavoidable. 
The pig-iron production for the first half of the year 
was 4,305,000, as against 2,765,000 for the first half 
of last year. Production of copper is increasing rapidly 
under advancing prices. All soft coal regions, ex- 
cepting one, are producing full quota of coal, Anthra- 
cite production is excessive, and prices are as low as 
they have been for many years. 








COMPOUND BOILER EXPLOSION NEAR 
GLASGOW. 

A FORMAL investigation under the Boiler Explosions 
Acts, 1882 and 1890, has been held at Bathgate, near 
Glasgow, relative to a disastrous boiler explosion which 
recently occurred at Balbardie Colliery, worked by 
Messrs. Walker and Cameron. This explosion was of a 
specially interesting character, inasmuch as it was of a 
compound nature, two boilers having burst simultaneously 
the result being that two men were killed and a thir 
seriously injured. 

At the colliery there was a range of six boilers numbered 
1 to 6, all of the old-fashioned egg-ended externally- 
fired type. They were each 5 ft. in diameter, and five of 
them 30 ft. in length, the sixth being 27 ft. There were 
no water gauges, but the level of the water was indicated 
by floats and counterweights. The boilers worked at a 
— of about 45 lb., and were insured by the Scottish 

nsurance Company, Limited. 

On the morning of Tuesday, February 19, Nos. 3 and 
4 boilers burst with great violence, the shock being felt 
for a considerable distance. The end of one of the boilers 
was hurled a distance of 400 yards, and another larger 
portion 80 yards in an opposite direction. The other 
four boilers were blown from their seats, and one of 
them seriously damaged ; the various buildings on the 
pit bank were wrecked, and the débris scattered far and 
wide; the chimney was completely demolished, the 
assistant fireman and a labourer killed, and the fireman 
seriously injured. The motive power of the pit being cut 
off, the men engaged below had to find an exit by an ad- 
joining mine. The damage was estimated at about 2000/., 
in addition to which about 300 men were thrown out of 
employment. 

eference to the cause of the explosion will be found 
below, but it may here be stated that a difference of 
opinion existed among the expert witnesses at the 
investigation. The Board of Trade surveyor held that a 
rent had occurred at the bottom of No. 2 boiler, and that 
the rush of water therefrom displaced the seating of 
No, 3, and caused the boiler to rupture at one of the 
circumferential seams ; that this, in its turn, damaged 
No. 4 to so great an extent that it led to the explosion of 
that boiler also. Mr. Munro, chief engineer of the 
Scottish Boiler Insurance Company, however, opposed 
this view, and held that the mainspring of the disaster 
was a latent flaw in one of the seams of No. 3; that this 
boiler exploded, and caused the sister boiler, No. 4, also 
to explode, with the result that the others in the series 
were displaced, and a rent thereby produced in No. 2. 
The Court, it will be seen, favoured the latter theory, and 
assumed that the brickwork setting of No. 3 had been 
allowed to become defective, thus contributing to the 
explosion, and for this they held the owners responsible. 

he formal investigation was presided over by Mr, 
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Henry Johnston, advocate, the other Commissioner 
being Mr. Holland Harrison, engineer ; while Mr, Atkin- 
son, Her Majesty’s Inspector of Mines for the district, 
was also present. Mr. McNiven conducted the proceed- 
ings for the Board of Trade, and the following parties 
were represented, viz., Messrs, Walker and Cameron, 
owners of the boiler, by Mr. Borland; Mr. Yeates, the 
engineer, and Mr. Douglas, the engineman, by Mr. 
+ amo the Employers’ Accident Association by Mr. 

oncrieff ; and the West Lothian Miners’ Association, by 
Mr. John Wilson. 

A large number of witnesses were examined, including 
the officials of the colliery, the chief engineer and inspector 
of the Scottish Boiler Insurance Company, and Messrs. 
Cochrane and Ness, surveyors to the Board of Trade. A 
great deal of evidence was taken, after which the various 
parties addressed the Court through their counsel at con- 
siderable length. 

Mr. McNiven, on behalf of the Board of Trade, said 
that the evidence showed that the cause of the explosion 
was not easy of explanation. Two theories had been ad- 
vanced by skilled and practical men, and these, as a 
lawyer, he was not able to criticise, s0 would Jeave them 
to the judgment of the Court. There were two points, 
however, to which he would refer, and the firat related to 
the boilers. Though not actually old, yet they were of a 
type which was antiquated and not now generally 
adopted. He did not think there was any obligation rest- 
ing on the owner to provide the most recent typa or the 
latest improvements, but where such old-fashioned 
boilers were used strict supervision was called for on the 
owner's part, and the question was whether such super- 
vision, care, and attention had been given in the present 
case. The second point he wished to refer to was the 
absence of glass water-gauges. He would not say that 
the evidence went to show that the explosion was due to 
want of water, but he would draw attention to the word- 
ing of the colliery regulations, and it would be for the 
Court to say whether such boilers should be fitted with 
glass water-gauges in addition to floats. It had been ad- 
mitted that it would have added to the safety and effi- 
ciency of the boilers if water-gauges had been used, and 
these could have been fitted at no great expense. He 
would further draw the attention of the Court to the 
cleaning of the boilers, and it would be for them to express 
an opinion thereon. 

Mr. Borland, on behalf of the owners, addressed the 
Court on the question of blame. The boilers were stated 
to have been made a ie | time ago, and to be of an 
antiquated type. That, however, was nothing, if the 
boilers were strong. From a test made of the plates of 
No. 2 it had been demonstrated that they were quite 
sufficient for a working pressure of 50lb. It had been 
said that such boilers were not the most economical, and 
were therefore being largely superseded by those inter- 
nally fired ; but the question of economy was not, he sub- 
mitted, before the Court. Then with regard to the fact 
that the boilers were provided with the old-fashioned 
floats instead of with gauges, he might say that that point 
would have been an important one if it had been 
suggested that the explosion was due to want of water. 
Want of water, however, had absolutely nothing to do 
with the case, and he could not see why the matter of 
floats as against glass water-gauges should have been 
brought into the inquiry. The recommendation of 
the insurance company was not that the floats should 
be superseded, but that as a precaution each boiler might 
be fitted with two means of testing the water level. The 
insurance company would have been satisfied if an extra 
float had been provided, but, as already stated, the ques- 
tion was not really involved in the case, as the boilers 
were full of water when the explosion occurred. The 
quality of the feed supply had been touched on, but 
it was the same as that used at other collieries in 
the district, and the Board of Trade could not, he 
thought, make any point of that. The regulations 
applying to collieries had been faithfully observed, 
and the firm had done their duty as required by 
the statute. The law said nothing about cleaning out 
the boilers, but they had been cleaned regularly week by 
week, and that plan had worked satisfactorily for years. 
The boilers had been carefully examined by the insurance 
company’s inspectors, and effect had been given to all their 
recommendations, excepting that as to the water gauges. 
Not one of the expert witnesses had suggested anything 
which, if done, would have prevented the explosion ; and 
further, the experts were not agreed as tothecause, Mr. 
Munro had said that No. 2 boiler had nothing to do with 
the explosion, but that it was due to an old crack, an 
original defect in construction. This was a defect which 
neither the maker nor the inspector could have discovered, 
and, therefore, his clients were not responsible for the 
unfortunate explosion which had occurred. 

Mr, John Wilson, miners’ agent, contended that the 
result of the evidence proved a clear case of defective 
plant and defective superintendence. The Board of Trade 
surveyor had said that the cause wus a defect in No. 2 
boiler, which allowed the water and steam to escape and 
destroy the foundation of the other boilers, which conse- 
quently fell, and by so doing broke their backs and led to 
an explosion. This was a fact which he did not see could 
be disputed, and he trusted that the Court would note that 
both experts from the Board of Trade had said it would 
have been impossible for an explosion to have taken place 
at the working pressure had the boilers been in sound con- 
dition. Boilers were not in a good state after being in 
use many years, and he thought want of superintendence 
had been proved up to the hilt. As to the floats, he 
submitted that the propriety of anything must be largely de- 


termined by the majority of men, and by actual experience, 
and the general feeling undoubtedly was that water 
gauges were safer and more reliable; while, further, the 
opinion was now largely held that these egg-ended boilers 





were becoming decidedly obsolete. Another point had 
been clearly proved, viz., that during a period of three 
or four months it was known that one of the boilers was 
leaking, and that the manager was aware of it. Counsel 
for the owners had endeavoured to prove that they had 
shown ordinary care, but what were the facts? In the 
case of No. 3 boiler, to which Mr. Munro attributed the 
explosion, they found that it had not been examined for a 
year and nine months. No rational being could have any 
doubt that an explosion of this nature would never have 
occurred if the boilers had been capable of sustaining a 
pressure of 45 lb. As to the test of the plates, it was no 
argument that if one plate was found to be in a sound 
state, the boiler as a whole was in a sound state. 

The presiding Commissioner then gave judgment, and 
said it could not be denied that the cause of the explosion 
was defective | gers but the questions as to where it was 
defective, and whether that defect could have been 
detected by inspection, were difficult to deal with. Two 
theories had been advocated. One was by the surveyors 
to the Board of Trade, to the effect that No. 2 boiler did 
not explode, but simply fractured, and thus allowed 
steam and water to pour out, loosening the brickwork 
supports of Nos. 3 and 4 boilers, and causing No. 3 to 
explode. He (Mr. Johnston) was by no means con- 
vinced that such was not the true cause, but his col- 
league, who had great scientific skill in these mattera, 
was satisfied to the contrary. The other theory was 
that there had been a latent flaw at a seam in 
No. 3 boiler, thus causing that boiler to explode, bring- 
ing about the explosion of No. 4, and so upsetting No. 2 
as to lead to the rent which was now observable. The 
Court considered that some weakness in the seam had 
contributed to the explosion, but that the cause had been 
brought about by the defective brickwork beneath the 
boiler, and this led to the question as to who was to blame 
in the matter. In considering that question, the Com- 
missioner said that with regard to the responsibility for 
such explosions, the Court had nothing whatever to do 
with boiler insurance companies or their inspectors. The 
owner of a boiler had no right whatever to trust to the 
inspection of an insurancecompany. The company owed 
no duty to the owner to inspect or to relieve him 
of responsibility. If they —— to inspect, no blame 
attached to them; they might suffer, but it was their 
own look-out. If, on the other hand, they had inspected 
the boiler, their inspection did not, in the very least 
degree, relieve the owner of responsibility. The Court, 
therefore, setaside any question as to whether or not the 
Scottish Boiler Insurance er had inspected the 
boilers at anystated period. With regard to the absenceof 
glass water-gauges, the Act of Parliament did not specify 
that these should be applied. Floats had been in use from 
time immemorial, and had proved to be satisfactory, 
and it was perfectly clear that the explosion did not result 
from want of water. Further, the steam pressure had not 
been excessive, while there was nothing in the alleged 
antiquated form of construction which would render 
the boiler unfit for use. It was an extravagant type 
of boiler, as it used a great deal more fuel than 
others did, but there was not the slightest reason 
why a man in possession of such a boiler should not use 
it. The explosion was due to want of supervision, and 
in the opinion of the Court the boiler had never been pro- 
perly inspected. The inspection of a boiler could not be 
satisfactorily made by the eye merely, particularly when 
the boiler was in a dark position and a lamp had to be 
used. Skill was required, and this had not been exercised 
in the present case, There had never been any proper 
inspection of the brickwork beneath the boiler, this being, 
the Court considered, the point to which the explosion 
was primarily attributable, It might be that the Board 
of Trade surveyors were right, and that the explosion 
arose in the first instance from the damaged plate at the 
bottom of No. 2 boiler. If such had been the case a 
careful examination would have revealed the de- 
fective plate, and it might then have been cut out 
and renewed. But if, on the other hand, the view 
held by the Court as to the cause of the explosion was 
correct, then proper inspection would have detected the 
weakness of the brickwork, and have shown the action of 
the fire upon it, as well as upon the supports, which were 
very small brick pillars built under the boilers, There 
had been a want of sufficient inspection, and for this the 
owners of the colliery were responsible. The manager 
could not be expected to examine the boilers himself, as 
his duties were rather those of superintendence, but he 
should have called the attention of the owners to the fact 
that there was no one in their employ who was capable of 
making an inspection, so that it was with him that the 
real responsibility for the explosion rested. Some one 
should have been appointed, whether as winding engineer 
or repairing engineer, who had the necessary qualifica- 
tions for inspecting the boilers at stated times, for, as he 
(Mr. Johnston) had already remarked, owners were not 
entitled to trust to the inspection made by the insurance 
company. The Court admitted that the owners were 
muc sega by the sad results of this explosion, but the 
blame for such a disaster, if any existed, had to be found 
and placed upon the right shoulders. Messrs. Walker 
and Cameron were decidedly to blame, and they were 
ordered to pay the sum of 34/. 13s. to the Board of Trade 
towards the costs of the investigation, and 7/. 7s. to the 
engineer and engineman engaged in their employ, thus 
making a total order of 42/. 








MICRO-METALLOGRAPHY OF IRON. 
Mr. THomas Anprews, F.R.S., M. Inst. C.E., 
Wortley Iron Works, near Sheffield, recently read a 
paper at the Royal Society, London, containing the 
results of his latest discovery, by means of high micro- 
scopic powers, of a secondary crystalline formation which 





he has found to exist in large masses of iron which have 


been slowly cooled from a white heat. The following is 
an abstract of the results of Mr. Andrews’ observations on 
these interesting metallurgical phenomena. 

In the course of this research with high microscopical 
powers (including 300, 500, 800, 1200, and upwards to 
2000 diameters) on the micro-crystalline structure of large 
masses of wrought iron, Mr. Andrews observed the fol- 
lowing novel metallurgical facts : 

When large masses, several tons in weight, of practi- 
cally pure wrought iron were allowed to slowly cool from 
a white heat, a secondary or subcrystallisation of the 
metallic iron occurred. The normal primary crystals of 
the iron, or those which have hitherto been regarded as 
constituting the ultimate structure of the metal, were 
found to inclose a subcrystalline formation consisting 
of very minute, and much smaller, crystals of pure iron 
also belonging to the regular order of crystallisation. 
These crystals sometimes manifested the hexagonal form, 
the predominant angle being about 120 deg., and often 
they assumed the form of simple cubes. The secondary 
crystals were contained within the area of the larger 
primary crystals. 








Typical illustrations of this duplex crystallisation found 
in two large iron forgings are given in Figs. 1 and 2 in 
the paper, and the relative dimensions of a number of 
individual crystals are given in the paper. 

The results of 20 measurements of the primary 
crystals and 20 measurements of the secondary crysta!s 
taken on each forging are given on these tables. 

The markings of the intercrystalline spaces or 
junctions of the secondary crystals were very clearly 
defined, but they were exceedingly minute. The general 
form, contour, and relative size of the primary and 
secondary crystals, as seen in section, will be noticed on 
reference to the accurate tracings, Figs. 1 and 2, in the 
paper. The linear dimensions of the primary crystals 
would average about 0.01 in., the linear dimensions of 
the secondary crystals averaging about 0.001 in. 

Judging roughly from the indications of the average 
micro-measurements, there would appear to be approxi- 
mately 1,000,000,000 of the secondary crystals in a cubic 
inch of the metallic iron. 

In the case of both the primary and secondary crystals, 
the predominant well-defined angles of the facets of the 
crystals hovered more or less about the angle of 120 deg., 
the majority of the angle readings, made with the gonio- 
meter attached to the microscope, indicating generally 
a hexagonal structure or form of crystallisation. There 
were, however, also perfect cubical crystals observed. 

The observations were made with a first-class micro- 
scope. The micro-measurements afford an indication of 
the comparative size of the primary and secondary 
crystals. These measurements were carefully taken by 
accurately calibrated and exceedingly delicate micro- 
meters. The wrought-iron forgings on which the obser- 
vations were made were constituted of practically pure 
hammered wrought iron, the dimensions of the mass 
being about 10 fo. long and about 12 in. square. The 
great length of time required for such large masses of iron 
to cool from a white heat appeared to facilitate the pro- 
duction of the crystals of the secondary formation. 

The rationale of this duplex cystallisation has ap- 
parently been as follows: The mass of metallic iron on 
cooling having reached the cystallising point at about 
740 deg. Cent., the periphery or skeletons of the larger 
or primary cystals were then formed. As the period of 
cooling was, however, very slow, the semi-fluid or viscous 
metal in the interior of these primary crystals was, on 
finally consolidating, apparently further broken up or 
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subdivided into a considerable number of smaller crystals, 
inclosed within the boundary or periphery of the primary 
crystals, 

In the course of further experiments on the cooling of 
large masses of wrought iron, Mr. Andrews has also 
found, by the use of high-power objectives, that the se- 
condary crystals sometimes inclosed a still more minute 
form of crystals of pure iron, of the cubical form, which 
may hence be regarded as constituting a tertiary system 
of crystallisation in pure metallic iron. These experi- 
ments, therefore, indicate that large masses of heated 
wrought iron, on cooling from above the temperature of 
the crystallisation of metallic iron, viz , 740 deg. Cent., 
are capable of crystallising in three distinct modifications 
which may tentatively be called the primary, secondary, 
and tertiary system of crystallisation in iron, these 
various crystalline modifications being all, however, con- 
nected with the regular system of crystallisation. 

The crystals of this secondary formation are not often 
distinctly discernible in smaller masses of metallic iron, 
such as rolled rods, plates, or sheets, as these in the 
course of manufacture rapidly cool, and are frequently 
manipulated during the finishing processes at tempera- 
tures below the crystallising point of wrought iron 
(740 deg. Cent.). 

The microscopical examinations were made by the use 
of high microscopical powers on carefully prepared and 
polished samples, etched in very dilute nitric acid. The 
drawings were accurately made with the camera lucida. 
In each observation the etch nz was prcl nged, under 
constant observation with lenses, a suitable time to de- 
velop the accurate structure of the metal. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A strong tone prevailed in 
the pig-iron warrant market last Thursday forenoon, but 
the dealing was only moderately active. Scotch iron ad- 
vanced 24d. per ton, and all other sorts experienced a 
rise to the extent of from 14d. to 2d. psr ton. About 
10,000 tons of Scotch and 3000 tons each of Cleveland 
and Cumberland hematite iron were dealt in, and the 
settlement prices at the close were—Scotch iron, 44s. 9d. 
er ton; Cleveland, 36s.; Cumberland and Middles- 
rough hematite iron, 44s. 104d. and 43s. 14d. per ton re- 
spectively. Owing to the occurrence of the Glasgow Fair 
holidays no meeting of the ‘‘ iron ring” took place in the 
afternoon, nor did any meeting take place on Friday or 
Monday. Business was resumed on Tuesday forenoon, 
when sellers were very scarce. Buyers were present in 
fair numbers, and prices went very strong, Scotch iron 
advancing to 45s. 3d. per ton cash, being the highest price 
touched this year, or a rise of 54d. per ton from last 
Thursday. About 15,000 tons of Scotch and a few thou- 
sand tons of hematite iron were dealt in, and in sym- 
pathy with the rise in Scotch, prices were stiffer—34d. to 
5d. per ton. There was less doing in the afternoon, but 
the feeling was still firmer, Scotch advancing another 
4d. per ton. About 10,000 tonschanged hands. The closiog 
settlement prices were, respectively, 45s. 3d., 36s. 3d., 
45s. 3d., and 43s. 6d. perton. There was a strong and active 
market this forenoon, when Scotch iron was sold to the 
extent of 15,000 tons, the cash price rising to 453. 44d. A 
few lots of Cleveland were also sold at an advance of 1d. 
rton. Of hematite iron some 5000 tons were sold at 
ast night’s prices. In the afternoon close on 30,000 tons 
changed hands, and there was a slight advance in prices all 
round. The prices of makers’ iron were also on the up- 
ward line. Sett!ement prices were, respectively, 453. 44d., 
363. 6d., 45s. 44d., and 43s. 104d. per ton. The following 
are a few of the quotations for No. 1 special brands of 
makers’ iron: Clyde, 48s. 6d. per ton; Gartsherrie and 
Peer wong > Byry:) 50s. 6d. é pcomiie tambien 

foregoing all ship at Glasgow; Glengarnock (shippe 
at Ardrossan), 483. 6d.; Shotts (shipped at Leith), 
52s.; Carron (shipped at Grangemouth), 54s. per ton. 
There are now only blast - furnaces in actual 
operation in Scotland, four at Carnbrae, six at 
Glengarnock, and one at Wishaw having been damped 
down for slight repairs for a short time. At this time 
last year there were only 17 furnaces in full blast. Whilst 
there appears to be a general feeling that a considerable 
improvement in trade is now taking place, still the large 
consumers of iron do not report any great change in the 
demand for their finished materials, makers of steel rails 
especially being in want of work. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 282,137 tons, as compared with 

282,137 tons, thus showing no change for the past week. 


The Scotch Steel Trade.—Up till near the close of last 
week most of the steel works were busy, owing to pres- 
sure for delivery before the holidays. The works are now 
all closed, and in most cases they will remain so till next 
Monday, so far as the Lanarkshire works are concerned. 
The Glengarnock Steel Works, in Ayrshire, which were 
recently stopped owing to a breakdown of machinery, 
have resumed operations, and are now very busy. 


Glasgow Copper Market.—There was a strong copper 
market last Thursday forenoon, the three months’ price 
showing an advance of 53. per ton at 44/., sellers. One 
lot of 25 tons was sold at 43/. 18s, 9d. per ton, and after 
the close of the market it was reported that buyers were 
Offering 447. per ton. The market did not open in the 
afternoon, an adjournment being made over the holidays. 
Business was resumed —— morning, when 100 tons 
were dealt in at 6s. 3d. higher than the closing price last 


Thursday. In the afternoon 50 tons were sold, and at the 
finish the quotations were unaltered. Very little change 
took place in the afternoon. 


keep the men fully employed during the. autumn and 
winter months, after starting when the holidays are over. 
There has been a manifest improvement in trade during 
the last few months, and this shows signs of being main- 
tained. Messrs. Alexander Stephen and Sons, Linthouse, 
have two vessels on the stocks and two keels laid, besides 
two more to lay down. The Fairfield Company’s books are 
well stocked with orders, The two gunboats are in a for- 
ward condition, but there is a lot of work to be done on 
them yet. Besides that there is a torpedo-boat de- 
stroyer still on the stocks, and there are two Scottish 
and Oriental boats, a Donald Currie boat, and other 
smaller vessels to be laid down, besides a quantity of 
new and repair work in the dock. Messrs. Mackie and 
Thomeon have a steam missionary boat and a few 
trawlers on hand, which will keep the firm occupied for 
some little time, while the London and Glasgow Com- 
pany have a plethora of work, all the stocks being full 
and other keels waiting to be laid. Messrs. Robert 
Napier and Sons, Limited, have the keel laid to replace 
the vessel that foundered some time ago on her first 
voyage, besides two small orders to lay down, and pro- 
spect of more. The engineering works are also busy, 
most of them working a night shift, while the other fac- 
tories and works show a marked improvement over the 
condition of things prevailing a year ago. 


New Clyde Shipbuilding Concern.—What was known as 
Park Shipbuilding Yard, Whiteinch, but which has been 
closed for a long time, is about to be occupied again, the 
new tenants being Messrs. Richie, Graham, and Miller, 
engineers and shipbuilders. Plans have recently been 
passed through the Partick Dean of Guild Court for new 
engineering and shipbuilding sheds which are to be erected 
by the firm. 


The Clydebank Belleville Boiler Dispute.—In conformity 
with the decision of Mr. D. J. Dunlop, arbiter in the 
dispute between the boilermakers and engineers at Clyde- 
bank, the engineers left off j= vanes 5 on the disputed parts 
of the Belleville boilers last Thursday evening, and at the 
conclusion of the holidays their places will be taken up 
by the boilermakers. r. Dunlop’s decision has thus 
been loyally acquiesced in, and no further trouble over 
the matter need be feared. 


State of the Clyde: Effect of Sewage Purification Works. 
—There seems to be little doubt that the Glasgow Sewage 
Purification Works, at Dalmarnock, have begun to influ- 
ence the Clyde for the better. Owing to the uncommon 
prolongation of the drought this year, the odour of the 
river is certainly bad enough at times, but it would doubt- 
less have been very much worse if all the bad sewage of 
the East-End of the city and great quantities of inter- 
cepted sludge had been poured into the river. The long 
drought notwithstanding, the —— of purification of 
one-fifth of the city sewage at the Dalmarnock Works is 
in very marked evidence by the appearance of the bream 
—a fresh-water fish—between Rutherglen Bridge and the 
outfall of the effluent from the — works, and by salt- 
water salmon trout showing themselves at Dalmuir, near 
Clydebank. 


Bolt and Rivet Works for Coatbridge.—The business of 
making bolts and rivets, which has been carried on by 
Messrs. James Miller and Co., Stobcross-street, Glasgow, 
will shortly be transferred to what was until lately the 
Vulcan Foundry and Engine Works, Coatbridge, in 
which much excellent machinery for rolling iron and steel 
was made by Messrs. Miller and Co. during the past 
fifteen years or thereby. The works will be completely 
remodelled and fitted with the most _— machinery 
for a large output of first-class material. 


The Late Professor Scorgie, of Poona.—On Monday of 
this week, Mr. James Scorgie, who was for a number of 
— Professor of Mechanism and Applied Science in the 

‘oona College of Science, India, died in Aberdeen, his 
native city. The deceased gentleman rose from the ranks, 
having been an engineer in the Bradford Linen Works, 
Aberdeen, before he went out to India. He attended 
classes at the Aberdeen Mechanics’ Institution and the 
University, and qualified himself for the Indian engineer- 
ing professorship, to which he was appointed chiefly 
through the influence of the late Colonel Sykes, who was 
for many years M.P. for Aberdeen. Professor Scorgie 
was the author of a work entitled ‘‘ Building Materials,” 
which has been very favourably spoken of, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Heavy Trades.—Any improvements that have 
taken place in other industries have not yet reached the 
heavy trades. The demands for railway material are at 
the present moment smaller than ever, and it ia due to the 
foreign and colonial trade that even a moderate amount 
of employment is furnished. Nothing like full time is 
being worked in the tyre, axle, and spring departments, 
but, on the contrary, there are alternate weeks of idle- 


ness. In shipbuilding what little improvement there is 
has taken place in regard to the Sheffield specialities of 
Purves ribbed flues and Serve ribbed tubes. ith regard 


to the armour-plate trade, full time is being worked, and 
orders in hand will take some time to execute, while fresh 
work is likely to be placed at an early date. This is 
looked upon as news by the four firms who have 
gone to enormous expense in laying large forging presses 
to meet the wants of the Government. At present there 
are five of these presses in operation, and another is 
rapidly being finished. 

The Cutlery Trades.—Depression in these trades, and 
the unusual heaviness of some of the stocks, have com- 
pelled some of the leading firms to put their men on 
shorter time. A few good orders for special classes have 





Govan Shipyards.—In the shipyards of the Govan dis- 
trict there ‘s in hand, or on order, as much work as will 


come from Australia, but they are nothing to be com- 





pared with those that used to be received from that 
quarter. There is no improvement to report in the 
home market, and orders are increasingly difficult to 
obtain. There are nob many men actually out of work, 
but the great majority are only making short time. 


Steel, Files, and Edge Tools. —There is now a movement 
towards better business in these trades, and there are 
_ and steady inquiries for steel required for the manu- 

acture of machinery for use in the cloth and other textile 
industries. The manufacture of files by machinery is on 
the increase, and makers svate that it would be impos- 
sible to produce them of the steel now used and to 
sell them at current prices, if the work had to be done by 
hand. A well-known Sheffield firm, on becoming aware 
that the Americans were sending large quantities of horse 
tasps, 8o evenly cut and of such excellent quality that 
they were running away with our trade, at once put down 
a similar machine, and so favourably have the horse rasps 
produced by it been received, that they are now laying 
down additional machinery with the view of increasing 
the output. 


Coal and Iron T'radc.—The number of orders in the 
iron trade has, during the week, been heavier than of 
late, and more especially is this the case with the 
foundry work. The Midland Railway Company’s works 
are again fully working, and it is thought that, in conse- 
quence, the demand for engine fittings will be brisker. 
‘I'he heavy branches of the constructive trades are mode- 
rately busy. Engineers are experiencing a more satis- 
factory time, but the change has not yet been sufficient 
to materially increase working operations. There is an 
upward tendency in the malleable iron trade business. 
There is also an improvement in the export trade for 
sugar machinery, but there are not sufficient orders on 
hand to keep the works fully going. In the coal trade 
only a limited business is being done in house coal, but 
the tonnage of the leading markets is a little mora 
weighty than was the case last week. There is a livelier 
demand for steam coal; small coal and slack are in 
moderate demand, and coke is more buoyant. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesverday the attendance 
on ’Change here was the smallest we have seen for some 
time, and those who were present evinced considerably 
more desire to discuss politics than to speak of trade. In 
fact, it was difficult to extract anything as to the condition 
of affairs from most of those on Change. Advices from 
other iron-producing centres were encouraging, and the 
market here was very strong. The price of No. 3 

-m.b. Cleveland pig iron was 86s. for prompt f.o.b. 

elivery, and that figure was realised, whilsv for de- 
livery three months hence 36s. 3d. was paid. No. 4 
foundry advanced to 35s., and grey forge was firm 
at 348s.— both for early delivery. Middlesbrough 
warrants closed very stiff at 36s. 3d. cash buyers, Hast 
coast hematite pig iron was also rather better in price. 
Few sellers would listen to less than 43s. for early de- 
livery of Nos. 1, 2, and 3, and that price was in several 
cases realised. Spanish ore was steady. Rubio was 
quoted 12s, 44d. ex-ship Tees for good qualities. To-day 
was polling day here, and holiday was pretty general, con- 
sequently there was an almost entire absence of business. 
(aotations for makers’ iron were the same as yesterday, 
but Middlesbrough warrants advanced to 363. 5d. cash 
buyers. 

Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron trade, Quotations keep 
exceedingly low, but some people profess to see signs of an 
improvement. Orders would readily be accepted at the 
following rates: Common iron bars, 4/1. 15s.; best bars, 
51. 5s.; ship-plates, 4/. 12s. 6d.; and ship-angles, 47, 103.— 
all less the customary 24 per cent. discount for cash. Steel 
— have a good deal of work on hand, and some 

rms do not care about accepting further orders at present 
market rates, believing that there is a prospect of improve- 
ment at an early date. Ship-plates are quoted 4/ 15s, 
and ship-angles 4/, 12s, 6d.—both less 24 per cent 
Heavy sections of steel rails remain at 3/, 12s, 6d. net ab 
works, 


The Coal and Coke Trades. —Coal, on the whole, is rather 
quiet. At Newcastle prices are based on about 8s. 9d. 
f.o.b. for best Northumbrian steam coal. There is rather 
more inquiry for gas coal, but quotations are unaltered. 
Coke is steady. Here good blast-furnace qualities are 
very firm at 12s. 3d. delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coa 
from the four principal Welsh ports during June were 
as follows: Cardiff—foreign, 944,135 tons; coastwise, 
131,826 tons. Newport—foreign, 200,798 tons ; coasbwise, 
74,062 tons. Swansea—foreign, 107,430 tons; coastwise, 
52,699 tons. Llanelly—foreign, 1505} tons; coastw 
5883 tons. It follows that the aggregate shipments of c 
from the four ports in June amounted to: Foreign, 
1,267,417 tons; coastwise, 264,470 tons. The shipments 
of iron and steel from the four ports in June were: 
Cardiff, 2739 tons ; Newport, 1193 tons; Swansea, 112 tons ; 
Llanelly, nil; total, 4,044 tons. The shipments of coke 
were: Cardiff, 9593 tons; Newport, 398 tons ; Swansea, 
1248 tons; Llanelly, nil; total, 11,239 tons. The ship- 
ments of patent fuel were: Cardiff, 21,735 tons ; Newport, 
5612 tons; Swansea, 30,422 tons; Llanelly, nil; total, 
57,769 tons. The te shipments of coal from the 
four principal Welsh ports during the six months endin 
June 30 this year were as follows: Cardiff, 6,340, 





tons; Newport, 1,662,857 tons; Swansea, 870,458 tons; 
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Llanelly, 113,576 tons; total, 8,987,093 tons. The 
aggregate shipments of iron and steel from the four 

orts were: Cardiff, 16,807 tons; Newport, 4496 tons; 

wansea, 5932 tons; Llanelly, ni/; total, 21,452 tons. 
The aggregate shipments of coke were: Cardiff, 50,316 
tons ; Newport, 2432 tons ; Swansea, 5932 tons; Llanelly, 
nil; total, 58,680 tons. The aggregate shipments of 
patent fuel were: Cardiff, 149,299 tons ; Newport, 27,348 
tons; Swansea, 128,074 tons; Llanelly, nil; total, 
304,721 tons. 


Machincry for Devonport.—The first instalment of new 
machinery for the Devonport and Keyham yards, pro- 
vision for which is made in this year’s estimates, will, it 
is understood, include for the chief engineer’s department 
a bolt and nut making machine at a cost of 470/. ; a large 
horizontal drilling, boring, tapping, and studding ma- 
chine, at a cost of 600/.; an electric light engine and 
dynamo at a cost of 700l.; and three screw-cutting 
and eelf-acting lathes at a cost of 8001. The prin- 
cipal additions to the plant of the chief constructor’s 
department will be a steam capstan, 390/. ; a horizontal 
boring machine, 200/. ; an hydraulic lift, 345/.; and a large 
punching and shearing machine, 500/. 


Cardif.—The demand for the best and second-class 
steam coal has continued good, but small steam coal has 
not been selling well. The best steam coal has made 
10s. 3d. to 10s. Sd. per ton, while secondary qualities 
have brought 93. 3d. to 93. 9d. per ton. The house coal 
trade has continued dull, but this, of course, is usually 
the case at this period of the year. No. 3 Rhondda large 
has been making 9s. 3d. to 93. 6d. per ton. Patent fuel 
has been in fairly good demand, and some considerable 
orders have been given out for coke. Foundry coke has 
made 15s, to 16s,, and furnace ditto 12s. 6d. to 13s. per 
ton. Iron ore has shown little change ; the best rubio has 
brought 11s. 6d. to 11s. 9d. per ton. The manufactured 
iron and steel trades are considered to be improving. 


Water Supply of Salcombe.—Water works have just 
been opened at Salcombe. The water has been obtained 
from good springs in Rood Vale, the higher one being 
situated near the bottom of Mary Knowle-lane, and the 
whole of the water has been collected in 9-in. pipes, and 
conveyed down to the pumping station at Hangar in 
close-jointed Stanford pipes. The pumping station at 
Hangar occupies a site nearly 40 ft. square. The pump- 
ing house is titted with a Priestman horizontal oil engine 
of 6 horse-power, and the water has to be lifted 350 ft. 
The rising main is of 4-in. diameter, of best grey metal, 
tested with a head of 400 ft., and coated with Dr. Angus 
Smith’s compound. The high-level reservoir is on the 
highest land in the district, called the Berry, and is 50 ft. 
long by 30 ft. wide and 10 ft. deep. It is closed in with 
44-in. brick arches in cement on rolled iron girders, and 





holds over 80,000 gallons. The works have cost 36001. 
MISCELLANEA. 
FurTHER railway extensions are projected in South 


Africa, as arrangements are being made for extending the 
existing lines to Buluwayo at an estimated cost of 
1,500, 0007, 

The London and North-Western Railway Company 
made an important addition on Monday last to their 
Scotch train service by despatching a new express from 
Euston at 10 p.m., timed to reach Aberdeen next morn- 
ing at 10.40. 


The Revue Scientifique states that France has at the 
present time 5330 miles of submarine cables belonging to 
54 different lines, while there are three French companies 
possessing submarine cables, namely, the French Tele- 
graph Company, from Paris to New York, with 4080 
miles ; the Commercial Cable Company, with seven cables 
having a total length of 10,495 miles; and the French 
Society of Submarine Telegraphs, with 15 cables of a total 
length of 5260 miles, 

Arecord of 80 miles an hour is claimed to have been 
made by an electric motor on the Nantucket Beach 
branch of the New York, New Haven, and Hartford Rail- 
way. A hot box shortened the trial run at this speed to 
three miles, but it is officially stated that the speed in 
question was maintained for this distance. The road-bed 
is an old one, laid with 70-lb, rails, bonded at the joints 
with two 7-in. copper bonds. The tracks are 16 ft. apart, 
centre to centre, the poles carrying the trolley wires 
being placed in the 6-ft. way. The power-house contains 
two 1500 horse-power generators. 


According to the latest official statistics, Russia in 
Europe now has about 35,000 miles of navigable rivers 
and canals, or about 6000 miles more than all the rest of 
Europe ; and these are used by 1300 river steamers, with 
a total of 83,000 tons, and 21,000 boats, with a total of 
6,000,000 tons, the river flotilla cf Russia being quite 
double that of Germany and Austria combined. The 
tonnage of goods carried on the rivers and canals of 
Russia during the last six months was greater than that 
carried on the railways for a whole year, being some- 
thing like 30,000,000 tons. 


At the meeting of the County Council on Tuesday last, 
the question of the lighting of the Thames Embankment 
by electricity was discussed. It is to be hoped that, if 
the work goes forward, the contract conditions will be less 
ridiculous than they were when tenders for the same 
work were previously asked for by the Council. One 
interesting feature of the new proposals is the attempt 
to get cheap art, as it is proposed to let the students 


at the different Polytechnics try their ’prentice hands at 
designing bases for the lamp-posts. It is a pity, with such 
designers as Morris and Walter Crane in our midst, that 
@ great public body should pass them by in favour of a 





probably cheap and nasty design by some more or less 
gifted amateur. 


The official report on the administration of the Iadian 
railway system, during the fiscal year ended March 31, 
last gives the total length of railways sanctioned up to 
that date as 21,072? miles, showing a net increase during 
the year of over 650 miles. The total length open for 
traffic was 18,855 miles, a net increase of 355 miles, leaving 
2217 miles still under construction and sanctioned. The 
mean mileage worked during the calendar year 1894 
showed an increase of 487 miles compared with the pre- 
vious year. The total outlay on railways up to Decem- 
ber 31, 1894, amounted to 237.79 crores of rupees, an 
increase of over four crores on the expenditure of the pre- 
ceding year. The gross earnings of the railways for 
1894 amounted to Ks,255,088,564, being an increase of 
Rs.14,213,096 over the results of the previous year. The 
working expenses slightly decreased. The net earnings 
show an increase of Rs.7,921,955. Ninety-one and a 
quarter miles of steam tramway are now working outside 
municipal limits. During the year sanction was given 
to the construction of additional mileage to the extent of 
651 miles, 

The Peninsular and Oriental Company have entered 
into a contract with the Italian Government for a regular 
service between Venice and Egypt, with connections at 
Port Said with India, China, Japan, Australia, and New 
Zealand. The company will thus resume the connection 
they maintained for so many years with the city of Venice, 
which was broken on the expiration of the contract in 
1892. The —'s services to Egypt will now consist 
of their regular lines from London, Brindisi, Naples, and 
Marseilles, and from the beginning of October next 
there will be a further three-weekly service by means of 
large a steamers from Venice direct to Port Said 
and back. The Egyptian passenger traffic will thus be 
provided with a weekly departure from London and Brin- 
disi, a fortnightly departure from Naples, and services 
from Venice and Marseilles at intervals of about 10 days. 
Through bills of lading and passenger tickets will be 
issued from Venice and Eastern ports. Travellers wishing 
to proceed to and from Egypt and Venice by this service 
may now go to and from Alexandria and Port Said by the 
recently-opened railway between Port Said and Ismailia. 


Certain American capitalists, who have associated with 
themselves the powerful organisation known as the 
General Electric Company, have taken steps to carry out 
Mr. Cope Whitehouse’s plans for the development of 
electrical energy by water power in the North-East 
Fayoum. They have applied to the Egyptian Govern- 
ment, through the Department of State, to further their 
efforts, which aim at securing a concession for a trolley line 
from the Fayoum to Gizeh and Cairo, and the distribu- 
tion of electric power for manufacturing purposes. It is 
well known that Mr. Cope Whitehouse has long been of 
the opinion that the sanitation of the older portions of 
Cairo is impossible. He contemplated the familiar 
Oriental method of moving the population to another site, 
which, had his Raiyan scheme been adopted, was to have 
been near the old site of Hanes, a flourishing town in the 
days of Hezekiah. Should the experiment prove suc- 
cessful, the future ae centre of Egypt would, 
it is anticipated, be near Tamieh, and in the Nile Valley 
near Dahshur. The demand for workpeople could be 
utilised to relieve the congested districts of Cairo. 

The absolutely unreasonable attitude towards the water 
companies of some of the less important municipal bodies 
is well shown by the recent action of the Shoreditch 
Vestry. The year, as is well known, has up to the pre- 
sent been exceptionally dry, the rainfall having been but 
one-half of the average in the Lea Valley. Moreover, 
the reckless waste of water by private consumers during 
the last frost has further depleted the resources of the 
East London Water Works Company. The new reser- 
voirs, for which they got powers some few months back, 
are of course not yet completed, and hence, to reduce the 
risk of a water famine, the company a few days back 
gave notice that they would shut off the supply during 
a portion of the night. Instead of meeting the com- 
pany half-way in their efforts to make the best of 
existing resources, the Shoreditch Vestry has requested 
the London County Council to take legal proceedings 
against the company for the cessation in the constant 
supply. Such action would, however, come with specially 
bad grace from the County Council, which did its 
utmost in Parliament to prevent the company obtaining 
greater storage facilities. 

One of the first outcomes of the recently demonstrated 
friendship between Russia and China is the a 
railway connection between the two countries. Russia is 
understood to have given the Chinese Government the 
choice between three lines, which, from some important 
point on the Siberian trunk railway, should proceed to a 
terminus on the Petschili Bay. The Chinese Govern- 
ment is, however, understood to have raised objections 
against these alternatives, as they all entail the great 
Chinese Wall ree | penetrated, as well as the sacred 
Mukden district, where the graves of the emperors of the 
Mantshu dynasty are situated. The Chinese Govern- 
ment pointed out that this was, or in any case would be, 
looked upon as desecration, and that it would undoubtedly 
stir up hostile feelings on the part of the natives against 
the Christians. Russia has admitted the reasonableness 
of these views, and a new line is now said to have been 
agreed upon, which shall proceed from Nertschinsk, pass 
ths town of Tarnkunska, crossing the Lintku River, along 
the Vale of Chailar to the Vale of Yala, and thence will 
follow the Noni Valley as far as Petune, down the 
Sungan Valley, over Korin and the Yalu Valley to Vi- 
schoschu, which is protected by several Chinese forts, and 
where the famous naval battle was fought in the war 
between China and Japan. 





The Vestry of St. Leonard’s, Shoreditch, have accepted 
the tender of Messrs. Manlove, Alliott, and Co., Limited, 
of Nottingham, for the supply and erection of a 12-cell 
dust destructor and boilers, and Mr. Druitt Halpin’s 
arrangement of heat storage, at a cost of 15,750. Accord- 
ing to the scheme, the refuse is shot direct from the 
carts at und level into the Boulnois and Brodie’s 
charging hoppers, and is raised by means of electric lifts 
to the top of the cells, whence the refuse can be dis- 
charged in suitable quantities into any one of the 12 cells. 
The refuse is burnt under forced draught, supplied by 
means of either electric fans or steam jets fixed to the 
closed ashpits. The gases from the cells may be passed 
either under the boilers or direct into the main flue, and 
the boilers are so arranged as to admit of independent 
firing by coal, or they may be heated entirely by the hot 
gases from the refuse. Elaborate precautions are taken 
in every direction to insure the harmless destruction, and 
to prevent the fermentation, of the refuse on the top of 
the hot cells, prior to its admission to the furnaces. The 
boilers, which are of the tubulous type, are supplied 
with feed water from the feed storage vessels, and it is, 
therefore, confidently anticipated that they will require 
comparatively little cleansing, and as the temperature of 
the feed water will be at least equal to that of the steam 
evaporated, a considerable portion of the heat generated 
during the light load periods may be utilised during 
periods of greater demand. The plant has been cal- 
culated to be capable of evaporating 12,000 lb. of water 
per hour over a — of four hours, and we believe that 
it will be the only electric lighting central station which 
relies entirely upon a destructor for steam. 





Prrsonat.—The Horsfall Refuse Furnace agg, oe A 
Limited, have removed to Atheneum-buildings, Park- 
lane, Leeds.—Mr. J. C. R. Okes has removed to Orniond 
House, 63, Queen Victoria-street, London.—The General 
Electric Company, Limited, of London and Manchester, 
ask us to state that the recent fire at their Manchester 
works in no way interferes with the prompt execution 
of orders, since heavy stocks are held in their warehouses 
in Manchester, Glasgow, and London, and their work- 
shops at the latter place are, of course, unaffected. 





Tue FArrFIELD TorrepDo-Boat DrestroyErs.—H.M.S. 
Handy, one of the three terpedo-boat destroyers which 
the Fairfield Company have just built for the British 
Government, has completed her preliminary trials on 
the Clyde. The weather was far from favourable to fast 
steaming. For the greater part of the day there was a 
stiffish breeze from the north-west, and rather more 
broken water than was desirable. But even with these 
drawbacks the little boat made a performance very credit- 
able, even to Fairfield, the mean speed of her half-dozen 
runs over the measured mile at Skelmorlie coming out at 
something like 27} knots. Everything worked very 
smoothly. The credit of the performance is, of course, 
largely Mr. Laing’s, for with craft of the type the problem 
is almost solely an engineering one. In solving it the 
head of the engine department has not made any startling 
innovations, the engines being of the ordinary triple- 
expansion type and of about 4600 indicated horse-power, 
and the boilers a slight modification of the well-known 
Thornycroft boiler, and the wisdom of, in this way, work- 
ing along lines familiar by — experience was proved by 
the comparative ease with which the guaranteed speed 
was exceeded. In the evening the vessel returned to 
Fairfield, and with her sister-ship, the Hart—whose pre- 
liminary performance, by the way, was almost identical— 
will leave shortly for the south coast to go through her 
official trials in Stokes Bay. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE EXTEN- 
sion TO LonpoN.—Last week the directors and general 
manager of the Manchester, Sheffield, and Lincolnshire 
Railway made a_ visit over the works of the company’s 
extension to London line, from the point where it joins 
the Metropolitan Railway at Quainton-road to eye 
about 10 miles north of Nottingham—a distance of nearly 
92 miles—where a junction is formed with the existing 
railway of the company. They were exceedingly pleased 
at the very rapid progress made during the few months 
since the contracts were let. The line has been divided 
into five sections in order to insure the rapid completion 
of the work, and the contracts were let about nine months 
ago to five of the leading firms of railway contractors. 
Although there has been to some extent the usual and 
inevitable delay in obtaining possession of the requisite 
land, and there was also the long period of intense winter 
in February and March last, great and unprecedented 
progress has been made. To-day locomotive engines can 
run on the contractors’ overland route for a distance of 
about two-thirds of the entire distance. All the viaducts 
but one are in rapid progress, and some are approaching 
completion. The tunnel near Rugby, corresponding to 
the celebrated Kilsby Tunnel on the London and North- 
Western Railway, has already six shafts sunk, six 
more being in progress, the material proving to be 
of excellent character and almost free from water. 
To avoid the expense of repairs to brickwork, due to 
injury by weather, Staffordshire blue bricks are being 
universally adopted. Stoneis very sparingly used, being 
expensive, and in many cases objectionable. Steel and 
iron bridges are excluded wherever practicable to avoid 
heavy first cost in construction and expensive painting in 
the future. The slopes of both cuttings and embankments 
are kept as flat as possible in order to prevent the chances 
of slips. Witha view to the future cost of working bein 
low, no gradient of more than 1 in 176 is allowed south o 
Nottingham, and no curve, except at junctions or at 
important stations, is less than 80 chains or one mile 
radius, 
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INDUSTRIAL NOTES. 
Wirt politics, as such, these ‘‘ Notes” have no 
concern, but the whole industrial world, in so far as 
it relates to the United Kingdom, is being affected by 


the political contests of the general election. The 
full results of the contests will not be known for 
some days to come, but some of the early results 
may indicate the position of labour in the next Par- 
liament. Leicester led the way by returning the 
labour candidate, Mr. Broadhurst, at the head of the 
poll, while Mr. Burgess, the opposing labour candi- 
date, was not only at the bottom of the poll, but he 
polled fewer votes than he did a few months ago. At 
Barrow the labour candidate was in a hopeless 
minority, his total vote being only 414, as compared 
with 3182 for the successful candidate. In North-East 
Manchester the labour candidate only polled 546, 
against 3961. Mr. John Burns got through with a 
greatly reduced majority; Mr. Keir Hardie was de- 
feated. Mr. B. Jones was defeated at Woolwich, Mr. 
T. L. Mahon at Aberdeen, Mr. J. Sexton at Ashton- 
under-Lyne, Mr. F. Brocklehurst at Bolton, Mr. Ben 
Tillett at Bradford, Mr. S. G. Hobson at Bristol, Mr. 
J. Lister at Halifax, Mr. H. R. Smart at Huddersfield, 
Mr. J. Tattersall at Preston, Mr. G. N. Barnes at 
Rochdale, Mr. T, Aspinwall at Wigan, Mr. H. G. 
Wilson at Southampton, Mr. J. Macdonald at Dun- 
dee, Mr. E, Harford at Northampton, and soon. By 
the close of all the polls it will be found that labour 
is much weaker in Parliament than it was. It is reap- 
ing the consequences of its own handiwork. Its pro- 

ammes are almost as diverse as they are numerous, 
rom taking everything from everybody, to “letting 
well alone,” Even the most experienced of all the 
bodies, the Trades Union Congress, sent out an im- 
possible programme. Noise and clamour have got 
the better of judgment, and the result is that men are 
asked to pledge themselves to a programme as far- 








reaching almost as that of the Social Democratic Fede- 
ration. Working men have to learn that progress 
cannot be rushed; they have to deal with humanity, 
with varied views and interests; it is impossible to 
change habits, opinions, and personal interests in 
the twinkling of an eye. In the political arena all 
these have to be considered, and the measures proposed 
have to be so balanced that the disturbance shall be 
as slight as possible, and the interference as limited 
as the actual necessity of the case permits. We area 
slow people, but we make substantial progress notwith- 
standing. As compared with other parts of Europe, 
and even with America and our own colonies, the 
condition of the workers has improved with accele- 
rated speed; but to attempt to go too fast retards 
progress. In the reaction the labour leaders who 
counsel moderation and patience often share the fate of 
the red-hot enthusiasts who raise the storm. 

The political contests throughout Lancashire have 
largely absorbed public attention during the past week, 
ont consequently the ordinary course of business has 
been interfered with to some extent. Otherwise the 
industrial outlook has not changed. The general posi- 
tion of the engineering trades, the iron and steel trades, 
and all the industries connected therewith, remain as 
before, slowly and steadily improving in nearly all 
branches. A hopeful tone prevails in all the principal 
iron and steel using industries, and a strong and 
steadily improving feeling is manifest as regards the 

rices of raw and manufactured material. This in- 

icates that the volume of trade is on the increase. 
All the principal engineering trades are gradually, but 
surely, getting more fully employed ; a fair propor- 
tion of work is in preparation, and will ere long find 
its way into the various shops and establishments. 
This applies equally to engine-builders, machine tool 
makers, and general engineers. The outlook is, there- 
fore, brighter than it has been for seme time past. 
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In the iron trade there is only a moderate amount 
of business being put through at present, but this 
means that consumers are well supplied, or have 
already made arrangements for their supply. But 
prices are fully maintained at the recently advanced 
rates, and there are fewer sellers disposed to offer 
their stocks below the current rates. In the finished 
branches of the iron trade more business has been 
te through, with a hardening tendency in prices, 
ut as yet there is no change in the quotable rates on 
the recent advance. In the steel trades business 
continues rather slow, with no change in the rates, 





In the Wolverhampton district the same political 
causes are at work to interfere with activity in trading 
matters. The opening of the new quarter has been de- 
cidedly hopefuland healthyintone. Inquiriesaredeemed 
to besatisfactory, and specifications are being fairly well 
supplied for the completion of orders on hand. Home 
buyers are in a position to take larger quantities than 
for some time past, and foreign agents are offering 
some fairly ova lines. Bars, sheets, hoops, and strip 
are in good request and demand, and there is more 
and more inquiry for sectional iron. The demand for 
pig iron, however, is rather slow, but the prices are 
firm at recent rates. The constructive work in the 
district is fairly busy, but in some branches there is 
more activity than in others. On the whole, the 
state of trade may be said to be improving all round, 
and when things settle down again there may be an 
increase in industrial activity during the summer and 
the autumn to make up for the slackness in the earlier 
months of the year. There is an absence of labour 
disputes in most branches of industry. In the iron 
onl steel trades the rates of wages are ruled by a 
sliding scale under the Midland Wages Board ; and 
in the engineering and cognate branches there are no 
labour troubles of any serious kind looming in the 
near distance to create unrest, 
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In the Birmingham district the condition of the 
iron and steel trades is improving generally. Pro- 
ducers are fairly well engaged on old orders, and prices 
of raw and manufactured material are firm all round. 
Stocks are low, and a good outlook is promising for 
the summer and the autumn months. There has, 
however, been a hesitancy to advance the rates ; all 
attempts to do so checked business; but the rates 
are higher than they were three months ago. The 
general industries dependent upon iron and steel are 
getting busier, though there is an absence of pressure, 
or even of actual activity, except here and there. 
Nevertheless, on the whole, the outlook is encourag- 
ing. There are no serious labour struggles to darken 
the prospect, and it may be predicted that trade will 
be fairly active when the present crisis is over. 





The report of the Associated Blacksmiths for July is 
more hopeful in tone than for gzome time past. Instead 
of having to pay out more than the total income, the 
balance in hand has iucreased after payment of all out- 
going expenses, and some extra costs on printing 
and stationery account. As regards trade, the report 
states that there is a fair amount of employment 
at present in nearly all the districts, only three 
or four, out of about 45, having cause of complaint on 
that score. In only one is trade said to be bad, and 
in two dull. The rest are from moderate to improving, 
and from fair to good respectively. Only 146 mem- 
bers in the past month had to be on the trade fund, 
the cost of which was only a fraction over 3d. per 
member per week. There were also 124 on the sick 
fund, besides the superannuated members. The report 
deals with one of those very difficult questions about 
the demarcation of work between the shipwrights 
and the joiners, which resulted io a strike at Scots- 
wood, in the Tyne district. As the firm refused 
to deal with the matter in the way which the Tyne 
branch of the Engineering and Shipbuilding Trades 
Federation thought they ought to deal with it, all the 
other trades were called out, even to the working fore- 
men. All of the latter seem to have gone out except 
one, a member of the Associated Blacksmiths. This 
has given umbrage to the other trades, and has caused 
difficulties in the before-mentioned society. particularly 
between some of the branches, especially one-—-Port 
Glasgow—-and the Newcastle branch. These dis- 
putes are always disastrous, and are not creditable to 
the trades that take part in them. As a rule, the 
employer will select the best skilled men for the par- 
ticular work to be done, and the societies would do 
well to act on the principle of non-interference, so 
long as the proper rates ot wages are paid, and other 
conditions of work are fulfilled. The ‘labour 
unions,” which ought to promote harmony, seem to be 
the first to bring about discontent, for the councils 
interfere in the internal working of particular trades. 





The railway signalmen have been holding their 
annual conference at Birmingham, and it appears to 
have been a successful one. Over 60 delegates were 
present from all parts of the United Kingdom, the object 
being to consider how best to induce the railway com- 
panies to carry out what is termed the Derby pro- 
gramme, as regards the hours of labour and the rates 
of wages, as agreed toin 1873. The report of the com- 
mittee refers with satisfaction to the fact that the 12 
hours’ spell in the signal-boxes had been considerably 
reduced by the substitution of a ten-hours day, but it 
adds, ‘‘our hours of duty are far too long, relief on 
Sundays too infrequent, and the wages of the signal- 
men are most inadequate all round.” Arrangements are 
being made with the view of approaching the com- 
panies in order to obtain the full recognition of the 
Rocker programme, both as to hours and rates of 
pay. It was contended that the maximum hours of 
sigaalmen ought not to exceed 10 hours per day, and 
should be less in cases of great responsibility. The 
final resolution passed was as follows: ‘‘ That the 
present economical policy adopted by therailway com- 
nr in working the eight - hours signalmen 12 
nours on the Sunday, is fraught with danger to the 
travelling public, and is an unnecessary strain upon 
those heavily taxed men at a time when an opportunity 
ought to be given to them to recuperate their mental 
and physical energies for the ordinary week’s work.” 





It is gratifying to find that there is a chance of a 
fresh start in the tinplate trades of South Wales. Mr. 
William Williams and his employés had an interview 
in reference to the restarting of the Forest and Wor- 
cester Tinplate Works at Swansea, and after some dis- 
cussion it was agreed to recommence work on the old 
wages standard of 1874. Several other works, such 
as Cwmfellin, Cwmbaria, have also. adopted the old | 
wages list, and at the Margam and Mansel Works, | 
Aberavon, similar terms have been agreed upon, 
Altogether about two-fifths of the South Wales works 
are open upon those terms. It is to be hoped that 
employment will now be found for the thousands of 
persons who have been in distressed circumstances in 
this part of the Principality owing to the unsettled 
eondition of the tinplate trade, 











The Central Unemployed Organisation Committee 
have lost no time in trying to get promises and pledges 
from the present Government with respect to legisla- 
tion for the unemployed. The reply of the President 
of the Board of Agriculture is cautious and of a non- 
committal character. The condition of the unemployed 
will receive careful consideration ; the Government 
will carefully examine any suggestions which may be 
brought before them on the subject. The report of the 
Select Committee, referred to elsewhere in this issue, on 
distress from want of employment, will necessarily re- 
quire consideration, for there are three or four points 
which will necessitate legislation if the recommenda- 
tions are carried out. More than the promise given 
could not be expected. But this system of seeking 
pledges is becoming a terror to all men who seek to 
enter Parliament, tor the questioners demand a plain 
‘* Yes” or ** No” to the most difficult problems. The 
result will be that men will give promises, often of an 
opposite character, which in the very nature of things 
they will not be able to carry out. Both sides will 
threaten to oppose or abstain if no reply is given. But 
can such a system really work well for any party ? 





The Trades Union Congress, at the special con- 
ference held in Manchester last week, accepted the 
whole of the programme provided for it by the Par- 
liamentary Committee, even to the ‘‘ eleventh resolu- 
tion.” The congress is now practically committed to 
the Socialist programme ; it remains to be seen whether 
the flock ol bee the shepherds. The whole of the 
twenty resolutions were carried seriatim, one only 
causing much division of opinion. The programme, in 
brief, is as follows : (1) Reform of jury laws, payment 
of jurors, all voters to be eligible, and abolition of 
grand juries. (2) Preventing of alien immigration. 
(3) Amendment of the Mines Act, in conformity with 
the wishes of miners. (4) Better accommodation for 
seamen. (5) Amendment of the Allotments Acts for 
labourers. (6) Employers’ Liability Act, no contract- 
ing out, no limit to compensation, and abolition of 
common employment. (7) General eight-hours day 
for all workers in mines, bakeries, factories, and other 
workshops. (8) Trade union rates of wages and con- 
ditions of work in all Government contracts, and the 
publication of all such contracts. (9) Amendment of 
laws of conspiracy and repeal of the law making picket- 
ing illegal. [Peaceful picketing is not now illegal. ] 
(10) All ships to be properly manned. (11) Nationali- 
sation of land, the means of production, distribution, 
and exchange, (This was carried by 66 to 58 votes.) 
(12) Old age pensions. (13) Payment of embers and 
election expenses. (14) Reform of Parliamentary 
procedure, to prevent waste of time. (15) Registra- 
tion reform. (16) Reform of the poor-law system. 
(17) More inspection of mines, factories and work- 
shops, railways, and docks. (18) A new Truck Act, 
with no contracting out in any case. (19) The total 
abolition of the House of Lords. (20) Reform of the 
law of libel. What a close---everybody to libel every- 
body else without fear or danger ! 





Government employés are going ahead. For some 
time past the labourers, general and special, have been 
demanding a minimum wage of 24s. per week. A 
conference has just been held to federate all the 
workers’ unions and to demand a minimum of 30s. per 
week for 48 hours’ work. But if the labourers’ wages 
are raised to 30s. asa minimum, must not the me- 
chanics and skilled artisans have an increase also ? 
Or is it intended that the skilled and unskilled shall 
be paid alike ? Government employés seek to mono- 
polise the time of the House of Commons and of the 
representatives of the nation to a large extent. There 
seems to be a determination to make Government 
workers a more exclusive class than ever, with privi- 
leges such as no private firm can or will give. ‘This, 
with the abolition of the contractor, will place the 
nation at the mercy of those whom it employs. 





A strike has taken place at the Parcel Post buildings 
at Mount Pleasant, Clerkenwell, over some sub-letting 
of the plastering work. It appears that men, other 
than the plasterers, have taken part in the strike, and 
feeling has run so high that a large force of police had 
to be planted at the spot to prevent disorderly scenes. 
Men have been brought from a distance to take the 
places of those on strike, and have been amply protected 
by the police. As the employers persist in their course 
of conduct, the men at their other jobs in London have 
determined to strike. 





The factory workers’ strike in the hosiery trade at 
Leicester has not been settled so far, and about 3000 
persons are out. Most of the Leicester firms are 
affected. Negotiations have been going on between 
the employers and the trade union officials, but the 
former declare that the competition of the country 
districts necessitates a reduction in wages, and a new 
statement altogether. 





The plumbers of Bradford have struck because the 
employers refuse to continue the rule, for several years 


observed, of the men being at the shops on Saturdays 
at 12 o’clock noon to get their wages, walking or 
travelling being in the employer’s time. They now 
want the men to walk in their own time, leaving the job 
at 12, and then going to the shops for their wages. Of 
the total shops affected some 26 have agreed to abide 
by the old practice, so that there is a probability of 
the men winning. 





At the great miners’ demonstration held at Morpeth 
on Saturday last reference was made to the vote of the 
men for the discontinuance of the conciliation board. 
Probably after the election is over the vote will be 
again taken, when, perhaps, the recent vote will be 
cancelled, Some appear to have voted under a mis- 
apprehension of the facts of the case. 


The strike of carpenters and joiners at Swansea 
continues, the employers having refused arbitration. 
The labour council have passed resolutions condemning 
this action, and some efforts are being made to effect 
asettlement. The building trades generally are pretty 
brisk, so that the men do not find any very great diffi- 
culty in getting work elsewhere, but the strike affects 
all the other branches of the building trades, hence the 
action of the Swansea Labour Council in the matter. 





LIFTING BRIDGE AT CHICAGO. 

A BRIDGE of somewhat novel and interesting con- 
struction has recently been completed in Chicago across 
the Chicago River at Van Buren-street. The conflicting 
requirements of the crowded streets and unceasing 
navigation are, of necessity, met as far as possible by 
a compromise; passengers and vehicles on the one 
hand, and vessels entering and leaving the river on the 
other, being obliged to submit alternately to periods of 
delay while the bridges are opened and closed. Under 
the most favourable conditions the hindrance to traffic 
is considerable, and the efforts of bridge constructors are 
naturally directed towards reducing to a minimum the 
time occupied in opening and closing the revolving or 
other bridges. 

The latest attempt in this direction is illustrated by 
us on our two-page plate this week, and by the engrav- 
ing on page 82. It was designed by Mr. William 
Scherzer, of Chicago, who died rai its completion. 
The peculiarity of the design consists in the addition 
of quadrant girders at the end of each leaf, which rolls 
backwards and upwards on suitable supports in the 
abutments. 

The conditions existing at the site of the bridge 
rendered the type adopted almost a necessity. It 
was to replace a swing bridge of relatively ancient date, 
the central pier of which divided the river into two 
navigable ways so narrow as to cause much incon- 
venience to passing ships. Besides this, a metropolitan 
railway had powers to construct a bridge across the 
river so close to Van Buren-street, that there would 
have been no room for a swing bridge to turn in. 
There appeared, therefore, to be no possible construc- 
tion except a vertical lift. 

Fig. 1 indicates the general appearance of the bridge, 
which allows a clear waterway between the face of the 
abutments of 109 ft. On the east side (the right hand 
in the illustration) the pier and abutment are in one 
block of masonry, but on the western side longer 
approaches were necessary, and the pier is separated 
from the abutment by a distance of 40 ft., spanned by 
a light platform, bearing at one end on the pier, and 
at the other on columns. At the level of the top sur- 
face of the abutment, a floor is laid to the pier, and a 
chamber, containing the hoisting gear, is provided for 
operating the western leaf of the bridge; the power 
chamber on the eastern side is formed in the abutment; 
each half of the bridge is raised and lowered indepen- 
dently of the other half. The dotted lines in Fig. 1 
show the positions assumed by the leaves when the 
bridge is opened, and this is very clearly illustrated by 
the perspective view on page 82. The foundations on 
each side of the bridge consist of piles driven at 
intervals of 3 ft. in each direction. The piles used 
were about 45 ft. long, and the heads were cut off 
17 ft. below the water level. In constructing the 
abutments, open caissons were used. The bottom of 
these caissons was formed by four courses of pine 
balks 12in, by 12in.; the side walls were a single 
thickness of 12-in. timbers. The caissons were con- 
structed close by, floated into position over the piles, 
and sunk into position. The floors remained asa part 
of the permanent work, and above them the abutments 
were constructed, partly in concrete and partly in 
masonry, the whole of the work being stone-faced. 
Three recesses were made in the face of each abut- 
ment to receive the tail ends of the three lifting 
girders on which the leaves are framed (Fig. 1). On 
the abutments beneath the girders are secured three 
cast-iron travelling paths; these are shown in Fig. 4, 
andat a, a, Fig. 6. They are of sucha length as to 
afford a contact path for the quadrants of the main 
girders, the combined turning and travelling length 
being 18 ft. The form of the main girders and most 








of the dimensions are shown in various figures on the 
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two-page plate. From these it will be seen that the 
shape is very irregular. The long arm is divided into 
four panels ; both top and bottom members are straight 
for each panel, the general outline approximating to 
curved forms. At the centre of the bridge the upper and 
lower members are joined ; at the panel D d, Fig. 15, 
they are 6 ft. apart; at the panel C c, 9 ft; at the 
panel B 3, 12 ft. 9 in.; and at the end of the bridge 
the panel is 19ft.deep. Beyond this extends the coun- 
terweighted tail-piece 25 ft. 6 in. Beneath it and at- 
tached to the vertical post of the last panel is the 
wrought-iron quadrant (2 x, Fig. 4). The panels A, 
B, C are braced by one diagonal attached by connect- 
ing plates to the top and bottom member, which, as 
well as the vertical posts, are built up of plates and 
angle-irons connected with light lattice plates (Fig. 14) 
The three main girders are placed 21 ft. apart from 
centre to centre. Between them, and about 14 ft. 
apart, are transverse girders (Fig. 9), and a system of 
horizontal diagonal bracing extends across the bridge, 
connecting the bottom members of the main girders, 
As shown in Fig. 4, the floor level corresponds 
approximately with the bottom member of the panel 
C D, and at posts D and E the cross-girders are sus- 
pended from the main girders, while at A, B, 
they are riveted to the posts as shown. The floor is 
carried by a system of longitudinal bearers about 3 ft. 
apart, and consists of planking and 5-in. cedar blocks 
(Fig. 9). The arrangement of main girders gives two 
platforms for the wheeled traffic, and foot- passengers 
are provided for by a bracketed sidewalk 8 ft. wide 
outside each of the main girders (Figs. 5, 7, and 9). 
Figs. 10 to 13 show the arrangement provided for 
locking the two leaves when the bridge is closed. We 
shall in an early number describe the machinery by 
which the movements of the bridge are controlled. 


(To be continued.) 





THE NICLAUSSE WATER-TUBE BOILER.* 
By Mr. Mark Rosinson, Member. 


1. So much importance attaches now to the subject of 
water-tube boilers, that the following notes may be of 
interest to members who intend to take part, to-morrow, 
in the visit to the Niclausse Boiler Works in Paris. It 
must be understood that the writer claims no such inti- 
mate knowledge either of the Niclausse boiler, or of 
water-tube boilers in general, as would enable him to 
speak with authority upon their respective merits, but he 
has had occasion to satisfy himself upon various points 
connected with the former, and his experiences may 
serve to answer questions likely to be asked by those who 
see the boiler for the first time to-morrow. 

2. The Niclausse boiler was described briefly in Mr. 
Milton’s paper on water-tube boilers, read before the 
Institution in March, 1894, but it will be useful to de- 
scribe it more fully here. In general design it recalls the 
well-known Babcock and Wilcox boiler, in that it has 
water tubes slightly inclined from the horizontal, which 
deliver, by a number of ascending headers at the front of 
the boiler, into a water and steam drum atthe top. In 
the Babcock and Wilcox boiler the drum extends from 
back to front, and at the rear end there are descending 
headers which take the water to the lower, or rear, end 
of the tubes, and thus maintain circulation. 

3. In the Niclausse boiler there are no rear headers : 
the water tubes are closed at the back end, but circulation 
is maintained by making the front headers double, that is, 
there is a vertical division in them, dividing them into 
front and rear portions ; the tubes are fixed in the rear 
part of the header. In each tube is an inner tube, which 
reaches nearly to the back end of the main tube, and 
which, in front, comes as far forward as the division re- 
ferred to. The front portion of the header provides for 
the descent of the water from the drum ; thence it passes 
along the inner tubes to the back end; returns by the 
outer tubes ; ascends by the rear portion of the header ; 
and delivers into the drum. The circulation is shown 
graphically in Fig. 1. It will be seen at once that the 
boiler is in principle a modification of the Field boiler, 
with inner circulating tubes. 

4, It is an obvious advantage of this construction that 
the various joints, &c., are brought to the front of the 
boiler, but there would, perhaps, be not much gain from 
this if the tubes were expanded into the headers in the 
usual way. They are, however, fixed by a remarkable 
joint which allows of almost instant removal, so that they 
can be, not only examined, but also drawn out through 
the front. The details of this arrangement will ke re- 
ferred to presently. 

5. Another advantage of what may be called the “‘one- 
header” system, is that by making an easily broken 
connection between the header and drum, the header, 
with its associated tubes, can be dealt with as a single 
“element,” and removed as one ———— in practice 
it is 80 easy to remove the tubes separately, that it is 
more convenient to take out the tubes from the header 
before removing the latter. It may be said, moreover, 
that the removal of a header is very rarely required : all 
purposes of cleaning are fulfilled by removing the tubes. 

6. The method of jointing the tubes will be seen from 
Figs. 2,3,and 4. Fig. 2 gives an external view of a tube 
complete. It consists of two parts, permanently con- 
nected, namely, the iron or steel tube T, and the “lan- 
tern” A B, the latter being a malleable iron casting. 
in Paper read before the Institution of Naval Archi- 

ots. 








The tube is thickened at the end B, and screwed into the 
“lantern” witha fine thread. 3B (of larger diameter than 
the rest of the tube) is turned to a slight taper, and fits a 
similarly tapered hole in the back of the header. At 
D the lantern is cylindrical, and slightly larger than any 
part of the taper B; D is an easy fit in a hole in the 
internal vertical diaphragm, which divides the header 
into two parts. <A is also tapered, its smallest diameter 
being larger than D ; it fits into a coned hole in the front 
of the header ; thus the entire tube can be withdrawn 
from the front. The several cones, &c., as well as the 
holes in the header and its diaphragm, are made pens 
concentric. The front end of the header is provided wit: 
ears or projections for pulling it out by, and there is in it 
a large central hole, threaded. Into this screws the plug 
C (see Fig. 3), which, by means of another smaller and 
slighter **lantern,” carries the inner tube. At E the 
inner tube fits easily in a bored divicion in the outer 
lantern, inside D. In Fig. 2 the solid part of the inner 
tube is seen through the right-hand opening, G, of the 
main ‘‘lantern;” the left-hand opening. H, showing 
only the thin edge of the lantern piece of the inner tube, 
(The inner tube is of very light construction, not being 
expored to pressure.) It will be seen on reference tv 
Figs. 2 and 4 that, as already mentioned, the inner tube 
is able to receive water from the front half of the header 
through H, and that the same water, with steam, re- 
turning from the far end of the inner tube along the 
outer tube, is able to deliver into the back, or ascending 
header, through the openings G. So long as the length 
of the outer tube is not excessive, there is good support 
for it in the header ; it may be mentioned, however, that 
the weight of the rear extremity of the tube is borne by 
entering it loosely in a hole in a plate at the back of the 
combustion chamber. If only a few of the tubes take a 
bearing in this plate, it is sufficiont to relieve the header 
from weight. Fig. 4 shows both tubes in section, with 
the coned and other seats in the header. It need not be 
said that with tubes held at one end only, there is com- 
plete freedom from troubles due to unequal expansion. 

7. It will be noticed that the rear end of the outer tube 
is closed by a screwed cap, the removal of which, when 
the tube is taken out, renders the operations of eaning 
still easier. In land boilers, if there is plenty cf space, 
access is arranged at the rear of the boiler, so that the 
caps can be taken off from behind; but this is not im- 
portant. Inspection of the tubes is usually performed by 
merely unscrewing and removing the inner tube ; but itis 
almost as little trouble to withdraw the complete tube. 

8. Owing to the slightly greater area of the front cone, 
the tubes have, theoretically, a tendency to come out 
under the boiler pressure only. As a fact, the friction 
of the cones in their seats is sufficient to hold them in 
place; but to make sure, clamps are provided, each of 
which secures two tubes, The arrangement is clearly 
shown in Fig. 5, which is a perspective view of one 
header with tubes—one ‘“‘element,” in fact. Fig. 6 
shows the clamps removed, and the process of unscrewing 
one of the inner tubes; it also shows one of the latter 
partly withdrawn. In Fig. 7 one of the large tubes is 
shown partly withdrawn, also the operation of lifting it 
from its seatings by a kind of hooked lever placed under 
one of the ears. This is the plan followed with the 
French-made boilers; but the English makers have 
adopted a slightly more elaborate tool for lifting tubes, 
which applies the pull in the line of the axis of the tube, 
and avoids uneven pressure. Ibis to be noted that the 
cone B, in Figs, 2 and 4, is turned out of the thickened 
part of the main tube, and is not a part of the malleable 
cast “lantern.” This makes it impossible for the tube 
to draw out through the hole, under the steam pressure : 
its safety is not dependent upon its connection with the 
lantern. 

9. A somewhat similar arrangement of coned joints 
connects the headers with the drum above. The two are 
drawn together by bolts and nuts, and a double-ended 
cone-piece enters seatings in both the drum and the 
header. Apart from other merits, this system of connec- 
tions facilitates both the erection of the boiler by un- 
skilled labour, and the easy transport of the parts. 

10. With tubes which are fixed by one end only, it is 
obvious that they cannot be very long, and in fact about 
7 ft. is the extreme length. The length of the tubes 
approximately corresponds with the length of the grate, 
and does not admit of more than one ‘‘ pass” of the gases 
amongst them ; there is no opportunity to take the gases 
first up and then down again amongst the tubes. The 
boiler is therefore a short one from back to front,‘and, 
apart from the thickness of the containing walls, its fire- 
grate is practically as large as the whole floor space the 
boiler occupies. The shortness of the tubes also makes 
easy the cleaning of their external surfaces, Every part 
of them is easily reached from the front by a portable 
steam jet while the boiler is steaming—a fact which tells 
very favourably upon the efficiency of the boiler in con- 
tinuous work. 

11. When the Niclausse boiler was brought under the 
notice of the writer and his colleagues, some two years 
ago, they were naturally struck with the advantage of a 
plan which made every part so readily accessible for 
cleaning, and which admitted of tubes being withdrawn 
and replaced by new ones made memes oe literally 
in a few minutes. The readiness with which inter- 
changeableness could be secured in the parts, and the 
extraordinary facilities for repairs, also appealed strongly 
to engineers accustomed to repetition work on a large 
scale. But notwithstanding much evidence of successful 
work in France, they could not but feel grave doubts on 
four important points, viz. : 

The continuous tightness of the cone joints under all 
conditions of temperature and pressure ; 

The freedom of the boiler from injurious deposits in the 
tubes 5 





The evaporative efficiency, seeing that the gases could 
pass but once between the tubes, and might be expected 
to go away very hot; and 

he dryness of the steam— 

and they decided to have over a F'rench-made boiler, and 
to subject it to longand practical tests. As their primary 
object was the possession of a good and reliable boiler for. 
electric light stations and other works on land, they 
ordered a land boiler rated at an evaporation of 1000 
— per hour, or about 2200 lb.—an evaporation 
easily attained, on trial, by the combustion of only 
134 lb. of coal per foot of fire- grate. 

12. Tightness of Cone Joints.—The boiler was under 
trial at Messrs. Willans and Robinson’s works at Thames 
Ditton, more or less continuously, for over a year, before 
it was deciced to take up the manufacture in England, 
and in that time all doubts as to the efficiency of the cone 
joints, under a pressure of 200 lb. per square inch, were 
disposed of. The writer must admit that it seemed to 
him at first almost incredible that both the front and rear 
cones should take a perfectly tight bearing together, and 
retain it under all variations of temperature, but they did 
so invariably, and practically no leak was ever seen in 
any joint of the 108 tubes of the boiler. After a year’s 
trial, partly in ordinary working; partly in tests of 
various kinds, involving frequent withdrawals of tubes ; 
partly in standing idle, the joints were as good as at first. 
‘Lhe screw-plugs carrying the inner tubes, and the screw- 
caps on the larger tubes, were equally free from leakage. 
Anti-corrosion grease is used upon the cones, screw- 
threads, &c., when they are put together, and again 
directly they are removed, and importance is attached to 
this by the inventor. 

13, As regards ease of removal, the writer has several 
times seen the fire drawn and the boiler blown out, the 
latter being at the time full of water and under 200 lb. 
pressure ; one or more tubes removed, inspected, and re- 
placed ; and steam got > again to 200 lb. within a few 
minutes over the hour. Even this time was longer than 
would have been required had it not been necessary to 
blow out through a very small pipe. 

14. Freedom from Deposit.—In this respect also, the 
trials at Thames Ditton were satisfactory. The writer 
had been prepared to accept the view that the advantages 
of water-tube boilers, at least for some purposes, must 
insure their use, even if they were proved to require more 
frequent cleaning than ordinary tubular boilerr, provided 
only that the cleaning were made easy enough, and he 
considered that, with inspection and cleaning made so 
easy as it isin the Niclausse boiler, even a considerable 
tendency to deposit need not be a bar to its use. But 
trial proved that the boiler is really very free from this 
tendency, perhaps partly because of the quick circulation 
due to the Field tubes; partly because of the means taken 
to throw down the deposits of lime, &c., upon first enter- 
ing the boiler, in a place whence they can be easily re- 
moved. The feed water is delivered through the steam 
space into a receptacle in the drum, in which (being 
heated by passing through the steam) it throws down its 
salts, before overflowing into the drum itself. The re- 
ceptacle is arranged for easy and frequent blowing off, 
and it is accessible through a hand-hole for the removal 
of the more solid deposit. The boiler at Ditton was at 
first fed with Thames water direct from the river, and 
afterwards with Thames water from the mains, which, 
though still hard, had lost the organic matter which keeps 
the deposit from unfiltered Thames water soft and easy to 
remove. As the tubes remained surprisingly clean, even 
when the boiler was worked for a fortnight with the blow- 
off cocks closed, and also later, when a measured quantity 
of oil was passed into it daily, the receptacle above re- 
ferred to was removed from the drum, and the feed-water 
was sent into it direct. The boiler was then worked, 
though not continuously, for three or four months, and at 
the end of that time the deposit in the tubes, though hard, 
and of course greater than was desirable, was by no means 
very large in quantity. It was when in this condition 
that the evaporation trials, to be presently referred to, were 


made. 

15. It is not suggested that the foregoing experiences 
are conclusive with regard to marine work, in which the 
difficulties are different in kind, but they show generally 
that the boiler has little natural tendency to thrown down 
deposit in the tubes. It may be here mentioned the boiler 
was worked for a fortnight with the smokiest kind of 
north-country coal, speci ly procured, but that no diffi- 
culty was experienced in keeping the tubes externally 
free from soot while the boiler was doing its ordinary work, 
This test was regarded by the writer as a specially im- 
portant one, in view of the difficulty which effectual clean- 
ing involves in some types of water-tube boilers. 

16. Evaporative Efficiency.—Trials made at Thames 
Ditton, under ae working conditions, gave an 
evaporation of from 104 lb. to nearly 11 lb. of water (from 
and at 212 deg.) per pound of Welsh coal. This result 
was 80 contrary to the expectations of the writer, that, 
although there was every reason to accept the trials as 
accurate, it was decided to check them by further trial 
by an independent authority, and Dr. A. B. W. Kennedy, 

.R.S., and Professor W. Cawthorne Unwin, F.R.S., 
were ent to carry out a test. This trial was not 
intended to bring out maximum results for publication 
and the boiler was not cleaned or in any way prepa 
for it; in fact, it was even overlooked at the time, that, 
for the reason stated in paragraph 14, the tubes had more 
deposit in them than should be present under ordinary 
circumstances. The coal was not of the highest quality, 
and good as were the results of the trial, it is obvious that 
better might have been obtained. They, at least, proved 
that the single pass of the gases amongst the tubes was 
not to be reckoned as a drawback, and that the Niclausse 
boiler could compare favourably with others in regard to 
economy. The results of two trials ab normal output 
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(2200 lb. per hour), and of one at an output exceeding the 
normal by 89 per cent., were as follows : 





| 
‘Two Trials at Normal TrialatIncreased 
|Evaporation (2200 Lb. Evaporation of 





per Hour). 4113 Ib. perhour. 
Ib. | Ib. Ib. 

Feed water per pound of 

coal.. és a4 . 8.67 8.63 8.53* 
Feed water from and at 

212 deg. .. 7 ° 10.47 10.50 10.34* 
Feed water per pound of 

carbon value from and 

at 212 deg... we «| 10.95 10.93 10.82* 
Coal burnt per square foot 

of grate per hour 13.50 | 13,30 25.60" 


* Figures in this column to be taken as approximate only, as the 
trial lasted only three hours. The other trials lasted about 
74 hours. 


A copy of the report is annexed as an Appendix, with 
Tables. It must in fairness be borne in mind by the 
reader that it was not a trial under the best trial con- 
ditions, but very much the reverse—which possibly adds 
to its value. 

17. Perhaps the most striking fact was the very small 
reduction in the evaporative efficiency when the output 
was nearly doubled, and when the mean temperature of the 
chimney gasesrose from little over 500deg. Fahr. to732 deg. 
Fahr. As pointed out in the report, the combustion at this 
time, though obtained from steam jets, might equally well 
have been obtained with a chimney able to give a draught 
equivalent to 0.75 in. of water. It must be remembered 
that the grate is large relatively to the size of the boiler 
(an advantage shared, of course, by all water-tube boilers 
of what may be called the single-pass type), and that 
consequently a combustion of 25 1b. per square foot of grate 
corresponds with a higher rate of combustion in a boiler 
in which the grate is relatively small. 

18. A few months ago the trial boiler was removed from 
Ditton to the works of Messrs, Humphrys and Tennant, 
of Deptford, who fitted it with a casing of marine pattern, 
and built round it a structure representing a closed stoke- 
hold, in which trials could be carried out under forced 
draught. The best results obtained at Ditton were re- 
peated without difficulty, and when burning as much as 
35 lb. per square foot of grate the evaporation, from and 
at 212 deg., was 9.59 lb. of water per pound of actual coal 
burnt during a four hours’ trial. y the kindness of 
Messrs. Humphrys and Tennant the writer is enabled to 
include a Table giving particulars of a series of trials at 
their works. It will be noticed that better results were 
obtained than in the trials by Dr. Kennedy and Pro- 
fessor Unwin, owing to the boiler being in cleaner condi- 
tion. 


Trial of Niclausse Boiler by Messrs. Humphrys, Tennant, 
and Co. (rrate Arca, 19.2 Square Feet. 


| Water per 








3 | Water Evapo- | *, 
at is g | rated per Hour. | : poe of 
Sigil. | | 
wim eR | 
o - ; fa Ate 
“ sisigig | | @ £3 
¢ | 8 = + i = 3 2 Col ° _ s 
& |¢|/ EF |ZlElegs| S81 Su iff] ge 
oe o| & &i/51/09 | gy 2 eso & g @q 
ro) | 5 2/2) os = ls 8! a 
3 e a Bid! hel 5 = Ba ls 5 | Bay 
a igs 3 7/9/03 | Se Pa |fa| on 
A |A/] @ |&/5/0°] & hn | ha 
| bra, Ib.| Ib. | Ib. | Ib. | Ib] db. 
15 Mar. 8 165.4 713364 18.96 | 3368.89 | 4030.81 9, 25) 11.06 
20 4, | 8 171.0 60.4248} 12.94 | 2307.63 | 2789.08 9.28) 11.20 
2% » 4 171.5 58.2672 35.00 | 5329,73 | 6454.21 7.93! 9.59 
20 8 169.3 69.6560 29.20 | 4630.92 | 5552.31 8.27| 9.90 
6 April! 8 | 170.8 |60.4486 25.31 | 4212.83 | 5091.59 8.66) 10.45 


19. Dryness of Steam.—This is sufficiently dealt with in 
the Report of Dr. Kennedy and Professor Unwin, who 
summed up the results by saying that ‘‘in all cases the 
amount of actual priming was so small as to be quite 
negligible.” The absence of priming under the assisted 
draught trial is remarkable; it did not exceed 0.14 per 
cent. In the other trials it reached on one occasion 0.43 
a cent. The total moisture in the steam (not merely 

oiler water projected into the steam, which alone con- 
stitutes true priming) was found by the wire-drawing 
calorimeter to be about 1 per cent. (highest 1.2) in the 
trials at normal output, and there is no reason to assume 
that it was larger in the assisted-draught trial. 

20. The most interesting trials of the Niclausse boiler, 
from the point of view of this Institution, are those on the 
French cruiser Friant, but here unfortunately we pass 
beyond matters within the writer’s own knowledge. 
Moreover, in the halls of our kind and hospitable enter- 


tainers, from whom we have so nany things to learn in| re 


the peaceful application of the engineering arts, it would 
neither be right of us to ask detsiled information upon 
such a subject as the trials of warships, nor, if such infor- 
mation were generously given, would it be fitting to pub- 
lish it. It is believed, however, that there is no impro- 
priety in saying that the 20 boilers of the Friant weigh, 
including casings, firebrick linings, steam drums and 
valves belonging to the boilers themselves, not quite 200 
tons. To this must be added 10.5 tons for the uptakes, 
and 45.4 tons for water. The chimneys (three in number) 
are not included in these weights. Including water, the 
total weight comes out at less than .33 ton per square foot 


of grate. The larger boilers, of which there are four, 
have three fire-doors, but only two large doors above, 
exposing the 12 headers, or elements, composing the 
boiler. 
boiler, 


Each header contains 18 tubes, or 216 in each 
The outside diameter of the tubes is 3 22 in., but 


one tube in each header is special, and has a diameter of 
2.95 in. only. The length of each tube is about 7 ft. 44 in. 
The length of grate is 6 ft. 64 in., and its surface 45.75 
square feet. The heating surface in each large boiler is 
1340 square feet. There are 16 smaller boilers, each con- 
taining 10 headers, or elements, instead of 12, the total 
grate area of the 20 boilers being 775 square feet, and the 
total heating surface 23,200 square feet. 

21. The evaporation, upon the trials of the vessel, is of 
course not known, but 9438 indicated horse-power was 
obtained upon a four hours’ trial, with a combustion of 
coal of 25 lb. per square foot of grate only, this low rate 
being due, of course, to the relatively large area of the 

ate and to the economy of the engines and boiler com- 

ined, even at this high power the consumption of coal 
being only 2 lb. per indicated horse-power per hour, 
Assuming 9 lb, evaporation (which seems quite reason- 
able, in view of the trials at Thames Ditton and at Dept- 
ford), there would be an hourly evaporation of about 
174,000 lb. of water, or about .3 lb. of water for each 
pound weight of boilers, including uptakes and water in 
the boilers. ; 

22. It is also permissible to give the following general 
results in connection with the trials of this ship. Six 
trials were made under conditions and with the results 
stated below : 





| | 
Conditions of Working! 
and Stipulated 
Performance. | 


Actual Results 


Trial. Obtained. 


a Se es | oe ee as 
1, Consumption test 1.H.P. to be about 3500;|I.H. P. 8657; con- 
consumption of coal} sumption of coal 
perl.H.P. hour tobe} per I.H.P. hour, 
between 1.54 lb. and; 1.46 1b, 


ro 


3. 


. Consumption test 


Consumption test 
> 


[.H.P. to beabout 7000; 


1.76 lb. 


[.H.P. to be about 1500;/I.H.P, 


consumption of coal) 
per 1.H.P. hour to be} 

etween 1.65 lb. and| 
1.87 Ib. 


consumption of coal 
per I.H.P. hour to be 
between 1.87 lb. and 


1624; con- 
sumption of coal 
per I.H.P. hour, 
1.58 Ib. 


L.H.P. 7189; con- 
sumption of coal 
per I.H.P. hour, 
1.89 Ib. 





2.09 Ib. 

Total power, 9000 
1.H.P.; consumption 
of coal to obtain this 
power not to exceed 
30.67 lb. per square 
foot of grate surface 


LH.P. 9438; con- 
sumption of coal 
24,94 1b. per square 
foot of grate sur- 
face per hour. 


4. Maximum powe 
test ee os 


per hour, 
5. Firing test .| Twelve boilers only to|Mean combustion, 
be used ; the boilers} 32 lb. of coal per 


equare foot of grate 
surface per hour. 
(It is worthy of 


to be able to burn at 
least 30.67 Ib. of coal 
per square foot of 





grate surface per) remark that one 
hour. boiler burnt 35.98 
lb. per square foot 
of grate surface 
per hour through- 
out the whole 

trial.) 
6 24-hours’ trial at/During first period of/Mean I.H.P. for 6 
normal power 6hoursthe minimum} hours, 7826, for 
power to be 6000; three of which the 
I1.H.P., and for 2 — was 8547 

hours to be not less| I.H.P. 

than 8600 I.H.P. 

For second period of 18|Mean I.H.P., 6279; 
hoursthemeanpower consumption of 
to be 6000 I.H.P.,| coal, 1.84 lb. per 
and the coal con-| 1I.H.P. hour 
sumption to be be-| 
tween 1.76 lb, and 
1.98 lb. per I.H.P 


hour. 





23. Two points are reported as worthy of remark in 
connection with these trials. The first is that in none of 
them was there any flame in the funnels, nor excessive 
heating in the casings, showing the efficient combustion 
of the gases, and the completeness with which the heat in 
them was absorbed by the tubes. The second is that all 
the trials were made without any injection of air above 
the grate, a point of some importance as affecting the 
cost and complication of the installation. It is also 
stated that there was not a single leak found throughout 
the trials, nor was there any bending of the tubes under 
the heaviest forcing. 

APPENDIX A, 

Report by Dr. A. B. W. Kennedy, F.R.S., and by Professor 
W. Cawthorne Unwin, F.R.S., on Trials of a Niclausse 
Boiler, in April and May, 1894. 

At the request of Messrs. Willans and Robinson we 
have made a number of experiments on the boiler con- 
structed on the Niclausse system, which is set up at Thames 
Ditton, and give the principal results in the following 


rt: 
he Niclausse boiler is a boiler of tubular type which 
may be most o-—_s, described as consisting of a number 
of tubes, resembling Field tubes, but placed at an angle 
of about 6deg. to the horizontal, and so connected at the 
front end that the inner and outer tubes communicate 
with separate headers. The water in the outer tube, being 
the hotter, rises through the inner headers to the steam 
drum at the top of the boiler, and circulation is main- 
tained by a descent of water through the outer headers, 
which communicate with the inner tubes, the front and 
back headers being separated by a vertical diaphragm, 
through which the inner tubes pass. At the joints between 
the tubes and headers, the parts are turned and bored so 
aed the tubes can be withdrawn and replaced with 
‘acility. 

In the boiler which we tested, the outer tubes were 
3.22 in, in diameter and 7 ft. long; the inner tubes were 











1.5 in. in diameter, and extended nearly the whole length 
of the outer tubes. The total external tube surface in 
the boiler was thus 649 square feet. At the top of the 
boiler was a steam drum 3 ft. 3in. in diameter, and 
6 ft. Gin. long. The boiler was set in brickwork and was 
standing entirely separated from other erections on a 
wharf beside the river, a condition of affairs which can 
hardly have tended to reduce the radiation losses, 

The points on which we have been specially asked to 
report are the evaporative efficiency of the boiler and its 
output in proportion to its bulk. In the following report, 
these points will be found to be dealt with. 

The evaporative trials took place on April 10 and 11, 
and May 12. It has turned out that the two earlier trials 
gave almost absolutely identical results. The second one 
was made because of an accident to a spring balance, just 
at the close of the first, which at the time we thought 
might possibly have vitiated its results in some way. 

The water was measured out of a tank which was care- 
fully calibrated before and after the trial. The time at 
— each 500 lb. of water passed into the boiler was 
noted. 

The coal was measured by the direct weighing of sacks 
of 100 lb. net each, and the time noted at which firing 
from each 100 lb. weight commenced and ended. 

The steam pressure gauge was checked against a mer- 
cury column by Professor D. S. Capper, of King’s 
College, and the necessary (small) corrections have been 
made in the figures given below. 

Samples of the furnace gases from the chimney were 
collected on each trial for analysis, and samples of steam 
were also taken for the determination of priming, both 
by a wiredrawing calorimeter and by salt test. 

The whole of the pipes in the boiler, which were not in 
use, were either opened out to the air or blanked off before 
the trials commenced. 

Table I. shows the principal results of three evapora- 
tive trials. On April 10 and 11, the trials were made at 
what was considered the normal full output of the boiler. 
On May 12 a special trial was made by our request, to 
find how far the boiler could be forced by the use of 
steam jets without causing any appreciable amount of 
priming to occur. 

Confining ourselves in the first instance to the trials 
under normal conditions, it will be seen that the duration 
of each test was about 7 hours 20 minutes, and that coal 
was burnt (with ordinary hand firing) at the rate of about 
13.4 lb. per square foot of grate per hour. 

In each trial 16,000 lb. of water was pumped into the 
boiler. In the one 1845 lb., and in the other 1841 |b., of 
coal were burnt. The actual evaporation was thus 8.68 lb. 
of water per pound of coal, which corresponds to an 
evaporation of 10.96 lb. of water under standard condi- 
tions per pound of carbon value of fuel. 

Table II. shows the heat balance for the trials, and 
from this it will be seen that 73 per cent. of the total heat 
of the fuel was utilised in steam generation. There was 
a certain amount of loss in each case by imperfect com- 
bustion. In each case the largest loss was in the waste 
gases carried away up the chimney. The amount of heat 
thus lost averaged about 17 per cent, in the two trials, 
The figures in Table II. are, of course, entirely based on 
the gas analyses given in Table IV., which have been 
made for us by Mr. C. J. Wilson, F.C.S., and their 
exactness depends on the exactness with which the 
samples of gases collected during the trials really repre- 
sent the average condition of the gases throughout its 
whole duration. It is, of course, impossible to suppose 
that the results are quite accurate, but the close corre- 
spondence between the two days indicates that they must 
be very approximate. 

We did not think it was necessary to have the coal 
chemically analysed, but its thermal value was deter- 
mined by Mr. Wileon, and the results are given in 
Table III. It will be seen that the coal, which was de- 
scribed as ‘‘ Powell’ Duffryn,” had by no means a very 
fo. evaporative value, its carbon value being, in fact, 
only 0.956. The ash shown by the analyses is somewhat 
unusually large for this quantity of coal. The Table also 
gives an analysis of the ash and clinker brought home 
from the trials. 

Table IV. gives Mr. Wilson’s analyses of the chimney 
gases collected on the two trial days. 

Table V. gives the results of the determinations as to 
wetness of steam. It will be seen that in all cases the 
amount of actual priming was so small as to be quite 
negligible. 

On May 12 we made a trial, as already mentioned, 
to see what output could be got from the boiler 
without injury and without priming, with a forced 
draught. The results of this trial are given in the same 
Tables as those of April 10 and 11, so far as they go. We 
measured the coal during this experiment simply as a 
matter of interest. The duration of the trial was, of course, 
too short to enable any accurate determination of the 
evaporative efficiency to be made. The figures in italics 
therefore must be taken as not more than approximative. 
On this trial, the duration of which was practically three 
hours, steam jets were used below the fire-grate, and the 
ashpit was closed. The jets induced an air-pressure of 
0.56 in. The chimney was a very small one, capable 
only of giving a draught equivalent to 0.2 in. of water, so 
that the actual duty obtained from the boiler with the 
steam jets might have been equally well obtained without 
steam jets from any boiler provided with a chimney 
which could givea draught equivalent to 0.75in. of water. 
The actual rate at which water was evaporated during 
this trial was 4113 lb. per hour, or 89 per cent. in excess 
of the normal rate, as represented by the former trials. 
It will be seen that the priming remained practically a 
negligible quantity, and there were no signs in the work- 
ing of the boiler that it was being in any way unduly 
foreed. The quantity of steam used by the jets was not 
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separately measured, as the trial was intended to deter- 
mine maximum output obtainable under conditions when 
pecial economy bacame of secondary importance, 

In addition to the five Tables appended to this report, 
we add copies of diagrams [not reproduced] which show 
graphically the chief results of the trials. 

(Signed) ALEX. B. W. Kennepy. 
W. CawtHorne Unwin. 


TasLe I.—Particulars of Trials. 
PALS te We ee a } an 


| 
| 
| 





Date of Trial. 


April 10. | April 11. | May 12. 


Hour at which steam pressure 
got up in boiler .. 


6.30 a.m. | 6.15 a.m. 











Weather ° oe ae . Very fine | Very fine | Very fine 
Barometer (mean) inches .| 80.14 | 29,94 30.09 
Time of starting trial -.! 9.10 9.m. | 9.9a.m. | 9.53 a.m. 
Duration of trial .. os .. 7.27 hours|7.40 hours|2.95 hours 
Total water evaporated .. - 16,000 Ib. | 16,000 Ib. | 12,184 Ib. 
Total coal burnt as 1,845 ,, | 1,841 ,, | 1,422,, 
Carbon value of coal used U.956 | 0.956 | 
Total feed water per pound of | 

coal.. a e os --| 8671b. | 869Ib | 8.53 ,, 
Total feed water per pound of | 

coal, from and at 212 deg. | 10547 4, 110.50',, | 1084 ,5 
Total feed water per pound cf 

carbon value, from and at 212 

Oe cre eet tea, Oat 1008:,,; 10084, | 108254 
Coal burnt per square foot of | 

grate surface per nour .. ‘4 » [ee » | BS os 
Feed water per square foot of | | 

heating surface per hour Sih Oe sem] Oe ys 6 34 ,, 
Feed water per cubic foot of | | 

boiler and boiler setting pe 

hour oe he ‘sis 4 2.61 5, | 2.57 5 4.88 ,, 
Mean steam pressure above at- | | 

mosphere, pounds per square | 

inch.. <i ee o. o 158.6 | 159.6 144.3 
Mean steam pressure absolute, | | 

pounds per equare inch | 173.4 1743 | 1591 
Mean temperature of feed water | 

in degrees Fahrenheit .. mS 60.3 55.C 
Mean temperature of air, ip 

degrees Fahrenheit .. ee 67.4 | 67.6 62.3 
Mean temperature of chimney | 

gases, in degrees Fahrenheit... 511.7 | 502.7 732.0 

| 





TABLE II.— Utilisation of Heat in cach Pound of Coul. 











| 
April 10 April li. | May 12 
| 
Soca a.|* ee fer” oe ee 
b2) 88/2 Se 6S | Ss 
gs (EE | is g8 g3| 58 
Fhe a* |} A> a*|—f-|2¢4 
Heat utilised io focma-| | | 
tion of steam .. 72.94 10,1386 73.11) 9,970) 7.19 


.-|L0, 100) 
Heat lost by imperfect) | 
combustion (formation| 


of carbonic oxide) £01) 38.61) 185 = 1.33) 
Heat lost by carbon iti | | 

inash .. os ee 133; 0.96 136 0.98 
Heat carried away by| | 

waste gases... 2,327! 16.79, 2,435 17,56 
Heat lost by radiation | | 

and otherwise unac- | | | 

counted for --| 789) 5. 70) 7.02) 


Thermal value of coal | 
as determined by ex- | 
periment . «+ /13,860! 100.C0 13,860 100.00 13,860, 100 

| 





TasLE IIL.—Zhermal Value of Coal. 


Mr. Wilson reports that the sample of coal sent in contains 
0.80 per cent. of moisture, and 6.74 per cent. cf ash. He finds 
also that its thermal value is 13,860 units per pound if burnt in 
the usual way in a furnace. 

Mr. Wilson also gives the following as an analysis of sample of 
ash and clinker taken on the trial of April 11: 





Per Cent. 
Moisture .. , 0.33 


Ash (incombustible) :.  :. 70.74 
Loss on ignition (combustible) 28.93 
100.00 


Moisture in Steam by Wiredrawing Calorimeter. 
Trial on April 10. 


| Temperatures. | | partes 

















| Pressure | | Dryness | tare in 
ime. by Gauge Fraction team 
— lew Boiler. | Upper | Lower |of Steam. | per 
Thermc-| Thermo-| | Cent. 
meter. | meter. | 
h.m. h. m. | | 
10 3toJ0 5! 161.6 357.0 | 279.3 | 988 |; 1.2 
11 12 ,, 11 20 161.0 357.5 | 280.6 989 | 1.1 
12 17 ,, 12 21 160.8 359.6 282.8 089 | 11 
252,, 255) 149.0 | 354.0 | 281.3, 990 1.0 
Mean ..! 1.1 
Trial on April 11. 
h.m. h.m.| | | 
10 14 to 10 20 160.5 | 860.25) 281.75) -990 | 1.0 
aL 37 5 21°99 158.0 | 359.75, 283.0 | .989 |; 11 
12 14,, 12 18 160-0 | 361.0 284.0 | 990 1.0 
220 ,, 226 157.4 360.8 | 284.3 | -990 1,0 
3 16 oe 158.3 860.3 | 284.5 | 991 09 
1.0 


Mean 
| 


The salt test shows only boiler water projected into and carried 
by the steam. The 
moisture in the steam. 


wiredrawing calorimeter shows the total 


-| America and on the Continent, engines with much larger 





TABLE IV.—Analyses of Flue Gases. Experiment of 
yp & 








pril 10. 
! tc othe a 
Sample No. Carbonic | Carbonic | Oxygen. | Nitrogen.| Total. 
| Acid. | Oxide. | 


Percentages by Volume. 


1 9.71 0.00 9.82 80.47 | 100.000 
2 9.50 0.00 10.63 79.87 | 100.000 
3 907 0.00 30.58 80.35 | 100.000 
4 8.24 224 9 45 8007 | 100 000 
5 8.92 0.00 10.51 80.57 100 000 
6 8.43 2 33 9.12 80.12 | 100,000 
The last two les were coliected over brine by Mr. Low, and 





were analysed to compare with the previous results obtained by 
him on the spot. In the calculations as to furnace gases made in 
the Report, only the first four analyses, which were of samples 
collected over mercury, have been actually used. In these the 
average carbonic acid is 9.13 per cent. by volume, which is 
equivalent to 13.21 per cent. by weight. On working out, the air 
used per pound of coal comes to 20.8 lb. 


Experiment of April 11. 

















. | Carbonic Carbonic a sec 
Sample No. | Acid. | Oxide. Oxygen. oe Total. 
| Percentages by Volume. 
| 
j 
7 | 8.96 000 | 10.43 80.61 100.000 
8 9.29 | 144 | 8.98 | 80.29 100.000 
9 and 10 | 9.55 0.00 =| 9.84 80.61 | 100.000 
11,12, and 13) 8 21 0.00 11.49 =| 80.80 | 100.000 


The average from these results is 8.85 per cent of carbonic acid 
by volume, or 12.82 per cent. by weight, from which by calcula- 
tion we find the air used per pound of coal to have been approxi- 
mately 23.3 lb. 


TabBLe V.—Priming Results.—(a) By Salt Test. 





| Sample | 
0. 





— | Time Priming, per Cent. 
| es Ss Pe Ae ee. 
April 10... ..| 1 | 1030 a.m. | Not measurable.* 
| 2 pikes" | 0.35 
3 ‘eae Not measurable, 
4 11.51 p.m. | ée ° 
5 | 3.40 » | ” ” 
April 11.. 1 | 10.35 a.m. | os 
2 Pie 0 43 
% | 1.40pm. | 0.10 
4 | ce | Not measurable. 
May 12 .. 1 | 10.36 a.m. | 0.14 
2 0.04 


| 1080 os 
| 





+ The expression “ not measurable ” means that the priming 
was less than (03 per cent., which was the smallest quantity 
which could be measured. 





EXPRESS LOCOMOTIVES.* 


By Mr. Joun A. F. Asprnatt, Chief Mechanical 
Engineer Lancashire and Yorkshire Railway. 

Type of Engine most Suitable for High Speed.—When 
originally asked to write a paper for the International 
Corgress of 1895, the author was requested to take up the 
subject No. VI., on express locomotives, the chief head- 
ings of which were to be the type of engines most suitable 
for high speeds; the use of high pressure and application 
of the compound principle ; improvements in distribution 
and balance slide valves; engine-building regarded from 
the point of view of diminishing the strain on the per- 
manent way ; the effect, from this latter, point of view, of 
the compound principle. Sean ; 

Tt has unfortunately, however, been quite impossible, 
owing to the very limited time given, to follow out this 
programme in its entirety, and practically, the following 
data represent the result of the replies which the author 
has been able to obtain from engineers on the Continent, 
in Great Britain, the United States, and the colonies, 
which deal almost entirely with the leading dimensions 
of the engines which they use for express traffic, and do 
not go beyond the mere facts as to the construction of 
such engines as they use to-day. : Les 

The engine which finds most favour in Great Britain 
and America, is the four-wheel coupled type, the lead- 
ing end being carried on a four-wheeled bogie. The bogie 
not only enables the engine to pass round curves easily, 
but alse, owing to the longer wheel base, distributes suffi- 
cient weight at the greatest distance from the driving 
wheel. This tends to solidify theroad, which is then in the 
best position to support the heavier weight carried by the 
driving and trailing wheels. In this type, the first thing 
to be considered is the rigid wheel base, which should be as 
short as possible, for if this is too long, accidents may 
arise through broken coupling-rods, caused by the severe 
strains to which they are subjected. The maximum 
capacity of the locomotive boiler is nearly reached. In 


boilers can be constructed than in England, owing to the 
greater limits of the bridges and platforms in the respec- 
tive countries. The rigid wheel base practically deter- 
mines the size of the firebox, because, longitudinally, it 
has to be placed between the axles, and, transversely, 
between the main frames, the latter being placed at pre- 
sent asfar apart as the wheels will permit. In America 
fireboxes have been made much larger by placing them 
above the frames and pitching the boilers very high, a 
practice which in this country cannot be accomplished, 


* Abstract of report on express locomotion (Question 
No. VI.) submitted to the International Railway Con- 


on account of our bridges. This method has the addi- 
tional advantage of enabling the wheel base to be 
shortened. 

The question as to what may in future be done in the 
way of an increase of speed on railways, is one which has 
received a great deal of attention from many railway 
authorities, and though, perhaps, the fastest running 
that we have heard of as yet, has been made upon the 
New York Central Railroad in America, it is a question 
whether such high rates of speed _can be maintained upon 
the more crowded railways of England, upon which the 
average speeds are already very much faster than are 
found on the Continental railways. Mr. Theo. N. Ely, 
of the Pennsylvania Railroad, has pointed out that the 
‘* measure of the speed and the capacity of a locomotive 
rests in the firebox,” and with regard to the possibility 
of attaining an average speed of 100 miles, that “ first of 
all we must know how soon after receiving warning of 
danger, a train running a mile in 36 seconds, can be 
stopped. It is estimated that, if running at 60 miles per 
hour, with the full braking weight of the train utilised, 
and the rails in the most favourable condition, this train 
could be brought to a full stop in 900 ft, ; at 80 miles per 
hour in 1600 ft.; at 90 miles per hour, in 2025 ft.; and, 
finally, at 100 miles per hour, in 2500ft. These figures at 
once establish the fact, that under the best possible condi- 
tions, the track must be kept clear of all obstruction for at 
least 2500 ft. in advance of a train running at the highest 
limit; but we must estimate the clearance for the worst 
condition, such as slippery rails, foggy weather, and un- 
favourable grades. The personal equation of the engine- 
man must also be considered in a train covering 145 ft. 
each second. Would it, therefore, be too much to ask 
that the engineman receive his warning at least three- 
quarters of a mile before he must halt? It is fair, there- 
fore, we think, to rest the burden upon the transporta- 
tion shoulders, and predict that with it, and it alone, lies 
the practical limit of the speed of railway trains drawn 
by steam locomotives.” 

Mr. Ely has, undoubtedly, hit upon the most serious 
difficulty, when he thus points out that a very clear track 
is needed for such great increase of speed; but Mr. H. 
Walter Webb has told us that — acquired a clear 
track for a certain train, they actually ran from New 
York to East Buffalo, a distance of 436.5 miles, in 439.5 
minutes, and dealing only with the higher speed attained, 
he states that 151 miles were run at arate varying from 
65 to 70 miles per hour ; and 37 miles were run at a rate 
varying from 70 to 78 miles per hour. It was for this road 
that the celebrated No. 999 engine, designed by Mr. 
William Buchanan, was built, and speeds much in excess 
of the maximum named have been actually attained in 
practice with this engine. A statement supplied to the 
author by Mr. Buchanan mentions a run with this engine 
from New York to Buffalo, May 9, 1893. The train con- 
sisted of four cars, weighing, with load, 361,950 1b., the 
engine and tender weighing 204,000 lb., total 565,950 ib. 
The Engineer, London, for March 7, 1890, records a speed 
of 90 miles per hour, which was attained on the level with 
a compound engine built by the North-Eastern Railway 
Company, hauling a train of 18 carriages, the gross weight 
of which was 310 tons. Another American writer, how- 
ever, Mr. David L. Barnes, says that “high maximum 
speed is spectacular, but not practical, while a high 
average speed is a real necessity, and can be obtained.” 
He states, in a similar manner to the authors previously 
mentioned, the absolute necessity for larger boiler 
capacity than we at present possess, and, further, that 
‘high average speed on heavy grades is impossible within 
the limits of steam locomotive construction,” by the fact 
that a grade of 1 per cent. demands about 1500 additional 
horse-power at 100 miles per hour, and 900 at 60 miles per 
hour. This shows how a light grade —— con- 
siderably the demand on the locomotive boiler at high 


speed. 

M. du Bousquet, the President of the French Society of 
Civil Engineers, pointed out in March, 1894, that s is 
of 70 miles per hour are attained daily on down grades by 
express trains in their ordinary running, thus showing 
that high speeds are not dangerous. he reason why 
such speeds are not maintained on the level is, he states, 
because the engines are not sufficiently powerful. 

‘*The drawbar pull which would give a speed of 75 
miles per hour on a down grade of 1 in 200 would only give 
a speed of 574 miles per hour on the level, and 31} miles 
per hour on an up grade of 1 in 200. To increase the 
average speed by a small amount the power of the 
engine must be greater in proportion ; thus, if 322 horse- 
power is sufficient to haul a train at 50 miles omy hour up 
an incline of 1 in 200, 2960 horse-power will required 
to draw the same train up the grade at a speed of 125 
miles per hour. In dealing with such high speeds the 
weight of the engine per horse-power generated is of im- 
portance, as there is always a limit of speed beyond 
which the engine cannot draw itself, let alone a train as 
well. At present French express locomotives weigh about 
158 Ib. per indicated horse-power when exerting their 
maximum effort. By an application of these figures, we 
find that to draw a train of 100 tons at a speed of 75 miles 
miles per hour up an incline of 1 in 200 an engine would 
have to weigh 130 tons and generate 1810 horse-power. If 
the speed was increased to 87 miles per hour, on a similar 
incline, the engine would have to weigh 468 tons, and 
generate 6532 horse- power.” 

Having thus far considered the limitations fixed by 
speed, and upon the supposition that other difficulties 
have been surmounted, the most serious one of all pre- 
sents itself on acconnt of the existing construction and 
dimensions of stations, bridges, and tunnels. Even at 
the present moment, these structures on English railways 
would not permit some of the American or Continental 
engines to pass. 
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applied to the locomotive, may now be taken as having 
passed the experimental stage. Its application has re- 
ceived much attention here, and even more abro: The 
systems now generally adopted are known by the names 
of their exponents, viz., Mallet, Worsdell and von 
Borries, Webb and Vauclain, each having two, three, and 
four cylinders respectively, the latter being mostly used 
in the United States. The'cylinder proportions should 
be so arranged that the combined effort is as con- 
tinuous as possible, otherwise the engine would not be 
balanced in a very important particular, and heavy shop 
repairs would be the result, As the cylinders in the 
Webb and Vauclain systems are equal upon each side of 
the engine, this is not so important as in the Mallet, the 
Worsdell, and von Borries systems, and the accumulated 
experience of the latter points to the volume of the low- 
pressure being at least double that of the high pressure 
cylinder. A difficulty arises in the two-cylinder system 
from the fact that the least objectionable position for 
the cylinders is botween the frames, and even this necessi- 
tates cutting the frame on the low-pressure side. <An- 
other important matter is the steam port area of the low- 
pressure cylinder. In an ordinary Jocomotive this is about 
10 per cent. of the piston area, and if this proportion is 
carried out for a large cylinder, the result is an un- 
wieldy and heavy slide valve, consequently these figures 
cannot be applied. The difficulty of steam admission 
is overcome by the use of the Allen or double ported 
valve, which gives approximately twice the amount 
of steam for a similar travel as an ordinary valve. The 
greatest tractive force of a locomotive is generally required 
at starting, consequently a special valve is provided to 
enable boiler steam to be admitted into the low-pressure 
steam chest. This steam is reduced in pressure by wire- 
drawing it through a small pipe, and relief valves are 
placed in connection with the cylinder and the steam 
chest to insure no excessive pressure. ae f engineers 
consider that the action of this valve should be made 
quite independentof the driver, lest he should be tempted 
to use it too often and endanger the economy of the 
engine. On the other hand, rapidity at starting is gained 
if the driver can control the valve by hand. Another and 
most important auxiliary is what may be termed the inter- 
cepting valve, which should be so arranged that the ex- 
haust from each cylinder is independent, a point worthy 
of emphasis, as then, in case of failure to either cylinder, 
the engine can work itself home. 

To insure a constant supply of steam at a uniform pres- 
sure to the large cylinder, the receiver capacity of the 
two-cylinder compound, with its cranks at right angles, 
should be at least equal to the volume of the high-pressure 
cylinder. The receiver should be well protected, and 
when placed in the smokebox it derives great benefit from 
the hot gases superheating or reviving the steam. Expe- 
riencs with compound engines on the North-Eastern 
Railway shows that 447 non-compound engines ran 
14,807,261 miles with a coal consumption of 4,829,040 cwt., 
giving an average of 36.52 lb. per mile; and that 395 
compound engines ran 13,799,482 miles with a coal con- 
sumption of 4,122,239 cwt., giving an average of 33.45 lb. 
per mile, or a saving of 8.40 per cenb. 

Detailed particulars of the performance of Mr. Webb’s 
compound locomotives on the London and North-Western 
Railway, as well as descriptions of the whole series of 
those engines from the earliest to the latest types, are to 
be found in ENGINEERING, * 

With regard to American practice in compounds, Mr. 
LD, L. Barnes reports that the compound principle has 
been applied to some express engines with satisfactory 
results, so far as hauling of trains and economy is con- 
cerned. The new Pennsylvania compound has been at 
work some time ; there are also some compound engines, 
built at the Baldwin Locomotive Works, running on the 
Philadelphia and Reading Railroad, the Central Rail- 
road of New Jersey, and the Atlantic City Rail:oad, that 
have made some very fast time with comparatively heavy 
trains. Inreference to the effect of the greater weight 
and counterbalance on the track, nothing has been deter- 
mined. It must b3, however, that such engines as now 
constructed, with heavy pistons and other reciprocating 
parts, are more detrimental to the permanent way than the 
timple engine. The author is indebted to Mr. Barnes, 
also the proprietors of the Baldwin Locomotive Works, 
and other American friends, for valuable information re- 
ceived in theform of pamphlets, which embody several 
trials of compound engines.t 

Referring briefly to the use of the increased pressure in 
compounds, “the utilisation of high pressures” has been 
expounded generally by Mr, Adams in his paper 
before the St. Petersburg session of the International 
Congress, and also to a certain extent by Mr. E. Worth- 
ington on the ‘‘compound principle,” applied to locomo- 
tives, which will be found in the Proceedings of the 
Institution of Civil Engineers, vol. xcvi. To obtain the 
best possible results from a compound engine, it has been 
found by experience that the high-pressure cylinder 
should be made at least 1 in. larger in diameter than one 
of the cylinders of a simple engine having the same 
power. At the same time the boiler pressure must be 
increased from 20 lb. to 30 1b. per square inch; and Mr. 
Worsdell, in his latest compound engine, No. 55, has gone 
still further, and introduced 40 1b. per square inch more 
than the simple engine No. 9, working in the same link. 
The total pressure of the compound is 200 lb. per square 
inch, which is the maximum in this country, exceeding 
the American, and following very closely upon the 
French practice. This increase of pressure has also 





* See ENGINEERING, Vol, lvii., page 610. 

t For detailed particulars of the American compound 
locomotive referred to by Mr. Aspinall, see ENGINEERING, 
vols. lvi. and lvii., and ‘‘ Record of the Transportation 
Building, Columbian Exposition, 1893,” 











become necessary, owing to the extra length and sinuous 
nature of the steam passages, and to overcome the resist- 
ance in the receiver. It must be remembered that the 
final pressure of the blast of a simple engine is of great 
importance, and also that in the compound the number of 
beats is reduced 50 per cent. ; consequently, if the exhaust 

ressure is too low, the efficiency of the boiler is reduced. 

y the adoption of high pressure, the boiler and all steam 
joints must be made proportionately stronger, also lubri- 
cants having high flash points become necessary, and the 
gland packiog constructed to withstand the extra tem- 
perature. The latter point is not now of such serious 
importance, as the excellent system of metallic gland 
packing which modern practice has introduced enables 
engines to run for even 12 months without re-packing. 

From the foregoing statements it appears that a large 
and varying amount of fuel economy has been attained by 
the compound system, and the question now arises, will 
it cover a reasonable interest on the extra first cost and 
repairs? In the matter of first cost, it is probable that 
the high pressure will cause a corresponding increase of 
expenditure for boiler power. Excluding the latter, and 
when compounding is carried out by the aid of two cylin- 
ders, the expenditure should not be excessive, but when 
obtained by the application of three or more, it may be 
expected to be greater. The simple engine is the product 
of years of accumulated experience, and therefore has 
this great advantage over the compound ; but it is well 
known that the heavy repairs are carried out in the fire- 
box and boiler, the mechanism of the engine requiring 
the least attention. In compounding higher pressures are 
required ; therefore more frequent boiler repairs will be 
the outcome, but with regard to the other parts of the 
engine, repairs should not b3 excessive, and even those 
failures which have occurred may be attributed to 
untried designs. The general impression is, that com- 
pounds are more economical in tlow than fast running, 
which may be attributed to insufficient areas of the ex- 
haust passages, and the sluggish action of low-pressure 
stearn. On the face of this it would appear strange that 
in this country there are more passenger than goods com- 
pounds, which is due to greater attention being devoted 
to the passenger engine, owing to the increased demands 
of the public. The principle has made less progress in 
this country than it has abroad, perhaps because it has a 
most formidable predecessor in the English simple engine, 
which is so economical and satisfactory in most respecte. 
Undoubtedly the strongest argument in its favour points 
to its almost exclusive use in those countries where fuel is 
much more expensive than in England. On the Continent 
and in America it appears to be gaining favour, if numbers 
are an indication; and the success of the Worsdell von 
Borries engines, as indicated by the official return of con- 
sumption of fuel onthe North-Kastern Railway and the 
continued and extended use of the Webb system on the 
London and North-Western Railway, are strong points in 
favour of the system. 

From a paper read by Mr. von Borries, on the develop- 
ment of the compound locomotive, at the World’s Engi- 
neering Congress, Chicago, in July, 1893, the several 
systems of compound locomotives now running may be 
estimated as follows: 





Mallet’s system cs 150 
Worsdell von Borries’ 1650 
Webb’s soe bap 150 
Vauclain’s 250 
Others... 50 

2250 


Improvements in Distribution and Balanced Slide Valves. 
—Balanced slide valves have not been used to any great 
extent in England, but numerous experiments have been 
tried at various times, which have tended to show that 
the difficulties of repair are such as to retard their 
introduction. A paper by Mr. J. C. Park on balanced 
valves was printed in the Proceedings of the Institution 
of Civil Engineers, vol. 98, page 369, in which he gives 
diagrams of many designs that were tried on the North 
London Railway. On the other hand, the author wrots 
a paper, which was also printed in the Transactions of 
the above Institution, vol. 95, page 167, in which he gives 
the results of some experiments with a valve dynamometer, 
which, in his opinion at that time, tended to show that, 
as the coefficient of friction was only .068, the gain to be 
anticipated 3 tapes. a balanced valve was £0 slight that 
it would not be worth while departing from the simple 
form of D-valve. 

The experiments recorded in the author's paper were 
all made with valves resting against a vertical face. Since 
the time when that paper was written, he has had reason 
to believe that the same view cannot be held with regard 
to valves resting on a horizontal face, where the wear and 
tear seems to be greater, possibly on account of the fact 
that the lubricant is more readily swept away by any 
water that may get into the cylinders. The useof valves 
in the horizontal position is almost universal in the 
United States, where cast-iron valves are the rule, and 
they are very frequently of the Richardson semi- balanced 


type. 

i W. Worsdell, of the North-Eastern Railway 
Company, has supplied iculars of a piston valve used 
on that railway, which is responsible for saving 50 per 
cent. wear and tear in the slide valves and motion, as 
compared with ordinary slide valves working at the same 
pressure and performing the same duty. ft is used in 
express engines at 175 lb. per square inch, and a sketch is 
shown illustrating this form of valve.* r. Johnson, of 
the Midland Railway, has tried piston valves for some 
years, and recently he has fit five express engines, 
which are reported to have used 6.8 lb. of fuel per mile 





* See ENGINEERING, vol. liv., page 146. 








less than engines with soerng A valves in the same link. 
On the London and North-Western Railway the matter 
has also received attention. ' 

On the Lancashire and Yorkshire Railway the author 
has tried a form of partially balanced valve placed above 
the cylinders, which so far has shown great advantage in 
wear, and those engines with which it has been fitted 
show an economy in fuel. It would, atfirst sight, appear 
that the somewhat longer steam passages would involve a 
loss, but this does not seem to be the case, and it may be 
accounted for by the fact that the steam chest stands 
well up in the smokebox, and, therefore, obtains some 
advantage from the heat of the smokebox gases. 

Reduction of Strains on the Permanent Way Due to 
Locomotives.—When engine- building is regarded from the 
point of view of diminishing the strains on the permanent 
way, the internal disturbing forces of the locomotive 
which tend to unsteadiness in running must be considered. 
These forces originate from the revolving and reciprocat- 
ing parts of the motion ; they are intensified at high speeds, 
and many attempts have been made to perfectly overcome 
these defects. However, it still remains that balance- 
weights have to be placed on the rim of the driving wheel=, 
which only truly balance the revolving parts, and it is 
purely imaginary to suppose that these weights will 
perfectly balanc3 the reciprocating parts. This could 
only be accomplished perfectly by introducing equal and 
opposite ye prot oom weights, but which is never done 
on account of extra cost, friction, and complication. By 
attempting to overcome this difficulty with weights in the 
wheels, an auxiliary vertical force is introduced which 
tends to increase the pounding action upon the rails when 
descending, and decrease the adhesion during ascending. 
Some very interesting experiments upon the pressure 
between the wheel and rail due to counterbalance have 
recently been made by Professor Goss at Purdue Univer- 
sity ; they were given in a paper read at the New York 
meeting, December, 1894, of the American Society of 
Mechanical Engineers, and it was shown that the wheels 
left the rails atcertain speeds. These results were got by 
an ingenious arrangement of passing a wire between the 
supporting wheel and the driving wheel, and the indents 
on the wire show the time when the wheel was on and off 
the rails. This emphasises the well-known fact that all 
reciprocating parts should be as light as possible, consistent 
with strength and durability, because they not only add 
to the gross weight of the engine, but also for portions of 
the stroke are retarding agents. The result of these dis- 
turbing forces may be classed under two headings, namely, 
a fore and aft motion caused by the revolving parts meet- 
ing a horizontal component, and a rolling sinuous motion, 
set up by the patie ben Fest acting first upon one side, and 
then on the other, of the engine; of the two the Jatter is 
of the lesserimportance. The obliquity of the connecting- 
rod has also a disturbing effect, and to moderate this the 
driving wheels should be placed as far back from the cy- 
linders as convenient, so as to obtain a long connecting-rod. 
For one reason, the wheels should be placed well apart, as 
the weight of the engine is then distributed overa greater 
surface of the road, and, consequently, strains per sec- 
tional area are diminished, but, at thesame time, an extra 
length of rigid wheel base acts severely on the permanent 
way when passing round curves, 

A high centre of gravity promotes ease in running, it is 
consequently less destructive to the road, as the weight of 
the engine is almost entirely thrown more direct on to 
the vertical centre of the outer rail, preventing the wheels 
from mounting when pa round curves at high speeds. 

The oscillations of an engine with a high centre of 
gravity, will be longer than those of a low engine; it will 
also ride more easily, owing to the elasticity of the springs 
being brought more into play. This is also conducive to the 
reduction of side shocks, and the strains in the wheels and 
axles are minimised. It must not, however, be overlooked 
that the higher centre of gravity when passing round a 
curve, causes the load on the inner rail to be diminished, 
and, as the front end of the engine is liable at any time to 
be thrown violently to the inside, it will have a tendency to 
leave the road, if the superelevation of the outer rail is 
excessive, All things considered, the advantage lies with 
high centres of gravity, and the use of wheels with large 
diameters, for the continuous high speeds which are now 
possible by the improved roads and signalling. The piston 
speed becomes less, and, therefore, retarding effects of the 
reciprocating parts are reduced. 


(To be continued.) 





PERMANENT WAY.* 


By Mr. Witt1am Hunt, Chief Engineer of the Lancashire 
and Yorkshire Railway, Manchester. 
(Continued from page 63.) 

9. London and South-Western Railway (Figs. 68 to 77).— 
The rails used are Bessemer acid, 87 lb. to the yard, and 
in 30-ft. lengths. No chemical tests are specified ; the rails 
exposed to a falling weight must resist the effect of a ton 
weight, falling through 20 ft. on a 12 ft. length resting on 
3 ft. bearings, with a permanent deflection not greater than 
1g in, nor less thanlgin. In thesuspended joints (Fig. 69), 
fish-plates weighing 40 1b. per pair are used. The chairs 
weigh 46 lb, and have 97 square inches of bearing surface, 
felt being interposed between the chair and sleeper. The 
fastening consists of three hollow trenails 6 in. long and 
1 in. in diameter, with wrought-iron spikes § in. in dia- 
meter and 64 long. Outside compressed English oak keys 
are used, and the sleepers are of Baltic fir 9 ft. long and 
10 in. by 5in. The bottom ballast is of broken chalk or 
stone 9 in. deep, and the top ballast, also 9in., is gravel or 


* Abstract of report on the strengthening of permanent 
way with a view to the increased speed of trains. Ques- 
>. of the International Railway Congress, London 
meeting. 
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Juy 19, 1895. ] 
‘“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SiLECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
ce., of the or ot weg h per gong o Opiee 
Copies cifications may obtat: a atent 
“Bale f Ba 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. __ 
The date of the advertisement of the tance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the adverti: t of the opt of a complete specifica’ 
ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


10,032. E. Gautier, Paris. Electrolytic Appa- 
ratus. (4 Figs.) My 23, 1895.—The apparatus is mounted in 
a tank A, which is preferably made of insulating material, but 
whish may also be made of metal, so long as the positive electrode 
Bis properly insulated. The ends A! of the tank are preferably 
each made in two pieces, and the half-cylindrical positive electrode 
B lies between them, tight joint being made by packing strips of 
rubber A2, The electrode is further strengthened or supported 
by ribs A6 both inside and outside, which ribs are, as well as the 
electrode, secured to longitudinal strips A% fastened to the sides 
of the tank A by screws or otherwise. This is rendered necessary 
if the electrode be made of thin platinum for commercial reasons. 
The electrode B projects at one end to the outside of the tank A, 
so as to afford convenience for connecting the conductor W. The 
tank A issupplied with a cooling water inlet A4 and outlet A‘, and 
a constant stream of water is kept up for the purpose of keeping 
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the temperature of the electrode B duwa tothe required degree. 
Centrally above the positive electrode B is the negative electrode 
Z mounted on hollow trunnions 8, 8! journalled in stuffing-boxes, 
to one of which is connected the conductor W1. Mounted on the 
trunnion S! isa pulley E, by means of which rotary motion is given 
to the negative electrode. The cooling water enters by the trunnion 
S and passes off by the trunnion S!,and a constant stream of 
water is kep‘ up to cool the negative electrode. The trunnions 
S, Sl are also provided with stuffing-boxes s°, s° respectively at 
their ends for insuriag the liquid-tight joint between them and 
the supply and discharge pipes s and s', in order to allow of the 
th2 revolution of the negative electrode. The solu‘ion to be 
electrolysed enters by the pip2a@ and pas3es out through the out- 
let a' after having passed between the electrodes, the surfaces of 
which are kept at a constant temperature by means of the cir- 
culation of the cooling liquid. The negative electrode Z is pro- 
vided with knives or scrapera K. (Accepted May 29, 1895). 


10,701. C. S. Snell, Saltash, Cornwall. Electrical 
Connections for Marine Purposes. [12 Figs.) In carry- 
ing out this invention a vertical spar A is used, to which is 
attached the cable B to the shore or other desirable point, and at 
the upper end of the spar there is arranged an electrical connec- 
tion free to swivel. part of which is connected with the continua- 
tion B! to the ship or vessel. In order to maintain an efficient 
ele ‘trical jxint at this swivel the said joint is covered with an 
ait-proof helmet F, in some cases fitted with a glass ‘‘deadlight” 
to admit of inspection. This helmet is attached to a tube G 
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enveloping the spar A and reaching to any convenient distance 
below the water level. The whole of the interior of the helmet 
and tube is air-tight, and they are free to rotate around the spar, 
although held in position thereon. The drawing shows a con- 
centric cable connection in which C is the outer cable and D the 
inner one ; E being the intermediate insulation. The portions C! 
and D! are fitted with ferrules around which the metal connection 


metal work or fitting. Insulation is provided by two insulators 
around the portions E and E!, and insulation is provided around 
the two vertical bars joining the yokeonC tothe yokeonC!. The 
latter has a vertical slit to allow it a slight range of flexibility t> 
compensate for wear. At the lower end of the enveloping pipe G 
a collar H is clamped on in two halves, and is provided with a 
ring I (running in a suitable groove) to which is attached the tube 
end by screws J. In order to prevent water rising up the tube 
and reaching the joint I, it is preferable to insert a quantity of oil 
or inexplosive gas which will occupy the annular space G’, thus 
displacing the water down the tube, and causing the air in the 
helmet to be compressed, or, when gas is used, expelled. At the 
base of the spar is fastened a strong metal fitting K (unable to 
shift on account of the clamps L, L) to which are attached such 
cables and anchors as may be considered necessary. Above the 
attachment for cables and anchors there is an endless chain M to 
which is attached the chain cable of the vessel, thus permitting 
free rotation around the spar. This spar may be conveniently 
formed of timber sawn longitudinally and hollowed out to admit 
the cable, and fitted and bound together with hoops. (Accepted 
May 29, 1895). 


2430. G. G. M. Hardingham. Insulating Electric 
Conductors. [6 Figs.) February 4, 1895.—This invention 
relates to the insulation of electric conductors on the “ air- 
space” system, and consists in improved means for forming the 
air-space about the conductor and for preserving the same against 
crushing. According to the usual practice, the air-space inclosing 
the conductor is circular in cross-section, and readily yields to 
external pressure. Moreover, the conductor is, throughout its 
whole length, in contact with the material forming the walls of 
the air-space, the insulation being thereby prejudicially affected. 
According to the improved method of construction, the tube a 
inclosing the ch 9 ag b and conductor c is triangular, quadran- 
gular, or polygonal in cross section, and is twisted longitudinally 
(Figs, 1 and 2. Owing to the angular form of the tube a, it offers 
considerably greater resistance to external pressure than is pre- 
sented by a cylindrical tube ; and, owing to the conductor ¢ fol- 
lowing a course parallel with the axis of the said tube, and only 
touching the sides of the spir.] air-chamber at intervals, the iasu- 
lation by air exclusively is more nearly accomplished. The con- 
ductor, moreover, in taking a straignt cou s°, is shorter, and 


Fig 1. 
ee 
C Cc 











a Fig.3. Fig.4. 
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therefore less costly, than in a case where the conductor follows 
the convolutions of the air-inclosing tube. In the production of a 
twisted triangular, quadrangular, or polygonal tube for “‘ air- 
space” insulation, and in applying the same about an electric 
conductor, a die or folding instrument of the character illustrated 
in Figs. 5 and 6 is employed. This instrument consists of two 
parts d, d', which resemble one another in form, the part d bi ing 
arranged within the part d!. Between these two parts is a pas- 
sage ¢, through which the paper or other insulating material for 
forming the twisted tube a passe’. This passage ¢ is, or may be, 
annular at the entering end, and gradually changes as it ap- 
proaches the exit end to a triangular or polygonal form, accord- 
ing to the shape of the air-inclosing tube to be produced. Through 
the centre of the inner part there is formed an avenue / for the 
e of the conductor c. Whilst the material for forming the 
air-inclosing tube a traverses the passage e between the two parts 
d, d\ of the folder or former, the instrument is rotated, the con- 
ductor c meanwhile traversing the central passages. The con- 
ductor thus issues inclosed within a twisted tube of an angular 
character, which tube may then be taped and provided with an 
outer sheathing, or several conductors so insulated may be 
assembled in a cable. (Accepted May <9 1895) 


6007. Siemens Brothers and Co., Limited, London. 
(Siemensand Halske, Berlin.) Controlling A paratus for 
Electricaily Propelled Railway Sales. {5 Figs.) 
March 22, 1895.—Under the floor of each car there is arranged a 
longitudinal switch shaft J capable of being rotated in either 
direction by means of a lever N. To this shaft J are c nnected 
the switch apparatus necessary for con rolling the operation of 
the electric motor on the car in such a manner that the motor 
will rotate in one direction when the shaft is turned towards one 


Fig.t. 
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side, and in the ‘oo direction when the shaft is turned to 
the opposite side. When a number of cars are combined to form 
a train, asshown in Fig. 3, the switch shaf's J projecting from 
the ends of the cars are coupled together by means of connections 
b (Fig. 2) in such a manner that the rotation of the switch shaft 
on one of the cars will produce a corresponding rotation of the 
switch shafts on the other cars. Thus the working of all the 





may rotate. The shore-going ends D and C have the metal work 
firmly sweated in place on the wires themselves, and they remain 


rigid with the spar and cable; but the metal helmet, with the | 
cable Bl and the ferrule ends thereon, rotate with the connecting 





electric motors T of the train is controlled from one point. 
Fig. 3 also shows the manner in which a train of electrically pro- 
lied cars can be braked from on? point. e several cars are 


thown) which are applied as soon as the springs are released. 
A special motor M is provided for putting the spriogs under 
strain, that is to say, for releasing the brakes. When a 
current through this motor, it begins to revolve, 
and coils up on its axle a chain fixed to the brake gear. As soon 
as the power of the springs is equal to the torque of the motor, 
the motor stops, keeping the brake out of action. Each of the 
motors M is connected to a special conductor branching off from 
the main or working current conductors (which are supplied at 
Z2 and Z4) at zl, 23. All the conductors of the several cars are 
connected together by means of suitable couplings V to forma 
through conductor. If this, and consequently the current passing 
through it, be interrupted at any point, the torque of all the 
motors M on the cars behind this point ceases, and the brake 
springs apply all the brakes on these cars simultaneously, all the 
armatures of their motors M being rotated backwards. The make 
and break of the circuits for the purpose of taking off and putting 
on the brakes is effected by means of brake cu.ting-out devices 
(Abl, Ab, > Such a brake cutting-out device must be pro- 
vided on the platform of each car, as any car may happen to be 
the foremost of the train. But of all the brake cutting-out 
devices A b, there is at any one time connected to the brake con- 
ductor by a collector U only that one which can be operated by 
the car-driver. Thus, in Fig. 3, the cutting-out device Ab! is the 
one which is connected by means of U! to the brake conductors. 
The other cutting-out devices A b2, A b3, Ab4 are not connected 
with the brake circuit, so that there cannot be an unauthorised 
operation of the brakes by persons situated on one of the other 
platforms. For travelling in the opposite direction the connec- 
tion at U' has to be opened, and that at U4 has to be closed, so 
that in this case the brakes can only be applied from Abt. By 
means of resistances arranged in stages in the cutting-out devices 
Ab, a partial braking effect can be produced by kening the 
working current of the brake motors. (Accepted May 29, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5037. J. West, Manchester. Machinery for Drawing 
Gas Retorts, [8 Figs.) March 9, 1895.—The drawing machine 
consists of an upright frame on wheels provided with gearing for 
propelling the machine on in front of the retort stack. It is 
fitted with a rack R <> pinion S for giving an alternating 
motion to the chain drum T and the chains U and V attached to 
the rake K for driving it into and out of the retort when drawing 
the coke, The rack R is cottered to the rod a of the piston Z work- 
ing in the cylinder P. Compressed air is supplied through the 
inlet i to the valve box j, and a slide valve p distributes the air. 
The slide valve p is operated to start the rack in one direction or 
the other by the hand lever k to which is attached a connecti: g-rod 
8 for operating the valve, and two tappet levers ¢, ¢ for automati- 
cally cutting off the air supply to the motor cylinder and placing 
the slide valve in its central position when the piston approaches 
either end of itsstroke. The slide valve box has two pressure ports 
m and nand three exhaust ports b, c, and o ; the two outer ports m 
and vn are for the air supply es to each side of the piston, 
the two inner ports b and c are for the exhaust from each side of 
the piston, and the centre port o is the ou‘let to the atmosphere 
from the two ports band c. The slide valve p has a bye-pass pas- 
sage ry through it for connecting the two ports ) and c with each 
other when the valve is in its central position. The passage nn 
leading from the port 1 to the = end of the cylinder P has 
a’ check valve / in it so arranged that the air in going from 
the valve box j along the passage n n will lift the valve and 
be free to pass into the cylinder and to th: top of the piston Z. 
When by the operation of the slide valve the air precsure below 
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the valve f is shut off from the top of the piston Z the check 
valve f will close. The e mm leading from the pressure 
rt m to the bottom end of the cylinder P has a check valve g 
n it so arranged that the air in going from the valve box j 
along the — m m will lift the valve and be free to pass 
into the cylinder and to the bottom of the piston Z. When the 
air pressure below the valve g is shut off the check valve g will 
close. The exhaust connections bb and cc leading from the two 
inner or exhaust porte b and ¢ enter the cylinder P at points 
situated some distance from the ends of the cylinder. The piston Z 
in passing over the exhaust ports ) b and cc in the cylinder shuts off 
the exhaust before the piston arrives at the end of the stroke, and 
compression of the air confined between the on and the cover 
will take place by the continued motion of the piston. is com- 
ressed will act as a cushion to prevent the piston from knock- 
ng against the cylinder covers. When the piston Z has made half 
a stroke up and it is desired to return, the air below the piston 
being at the working pressure and that above it at a lower pressure, 
the slide hand lever & is pushed over, and as the slide valve passes 





Ire this purpose assumed to be fitted with spring brakes (not 


a 
. 
‘3 


over the centre, the bye-pass passage 7 in the valve p connects the 
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exhaust ports b and c, thereby bringing the two ends of the cy- 
linder into communication with each other, an equilibrium of pres- 
sure taking place immediately. When the slide valve is moved 
farther over so as to open the outer or pressure port n to admit 
air to the side of the piston Zfor the return stroke, the pressure 
on that side of the piston will have been raised in the manner and 
for the purpose described in Patent No. 5806 of 1893. (Accepted 
May 29, 1895). 


LIFTING AND HAULING APPLIANCES, 


10,502, G. Henkel and G. Schuld, Cassel, Germany. 
Overhead or Suspension Railways. [18 Figs.) May 30, 
1894.—This invention has for its object to transfer loads on a sus- 
pension track inany direction without the use of either traversers 
or switches. In the arrangement shown the tracks consist of I- 
girders, on the lower flanges of which the truck is adapted 
to rup. The junction forms an arc, made by connecting a 
suitably bent girder a, by a plate b riveted to the upper flange, 
with a straight girder c constituting the main track. A space 
d, is left between the lower flanges of the two girders, and the 
straight girder c is provided with an arc-shaped incision e whereby 
tongues f, /1, f? are produced. The webs of the two girders have 
an aperture g for the passage of the truck. The truck consists of a 
strong frame h in which are arranged four rollers or wheels i suit- 
ably curved at their inner side. On the frame are also arranged 
two upper antifriction rollers k which bear laterally against the 
web of the girder, and four lower antifriction rollers! which bear 
laterally against the lower flanges of the girder. These antifric- 
tion rollers k and / may, if desired, be replaced by smooth guide 
pieces. The rollers or wheelsi run upon the lower flanges of the 
girder, so that the web of the girder is between them. The 
upper antifriction rollers k prevent the tilting of the truck side- 
ways, while the lower rollers / serve to guide the truck. When 
the truck is to be ee pee in a straight line upon the main 
girder c it will, by a pull at the suspension hook or the load in a 
straight line, be caused to pass over the junction without devia- 
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tion, inasmuch as the lower rollers / pass through the aforesaid 
space d between the two girdersa andc. Incase the truck is to 
be transferred to the shunt track a, a pull on the suspension hook 
or the load in the direction of this shunt will be sufficient to deviate 
the truck, the lower rollers moving along the surface of the 
tongues /, /* and conducting the truck through the before-men- 
tioned aperture g on to the shunt track a. By the curvature of 
the rollers or wheels i and rd the use of the upper antifriction 
rollers k the striking against the web of the girder is prevented. In 
lieu of trucks having four rollers or wheels i use may be made of 
trucks having only two such rollers or wheels, one on each side of 
the web of the girder. In order to render it possible to pass with 
long articles through narrow openings the suspension hook may 
be adapted to turn through an angle of 90 deg. For this purpose 
the two hooke p, p! are arranged (Figs. 4 and 5) ona sleeve q 
capable of being turned about the rod r and bearing upon a collar 
s The turning of the sleeve is limited by a stop ¢t. In the sleeve 
is fixed a spring u, one end of which ia fixed in the collar s while 
the other end thereof is fixed in the sleeve q. This spring always 
tends to conduct the hook back to its normal position when it has 
been moved away from the same, in order to bring the load to a 
favourable position. As long as the load is suspended from the 
hook, it retains the position given it, as the friction of the sleeve 
upon the collar is greater than the power ofthe spring. When the 
load is removed, the hook is caused by tha action of the spring u 
to return to the position favourable for conveniently suspending 
the load. (Accepted May 21, 1895). 


PUMPS. 


6409. F. Breyer, Vienna. Double-Acting Suction 
and Force Pump. (4 Figs.) March 28, 1895. This invention 
has for its object an improved construction of double-acting 
piston suction and force pump, suitable both for gases and for 
liquids and semi-liquids, and it relates more particularly to the 
construction and mode of manufacturing the valves and their 
seats, as also to the devices for guiding them and insuring the 
perfect closure thereof. The pump consists of the cylinder Z 
and the symmetrically arrang parallel cyliodrical valve 
chambers V, V' which communicate with each other at both ends 
by means of the caps H, H'. The latter contain the guides for the 
piston-rod, of which one is a stuffing-box guide ), and the other a 
tabular guide k, closed at the lower end. The three cylinders 
Z, V, V' are formed in one casting, which is faced at each end, for 
the caps IH, H! to be fixed air-tight thereon ; the latter consist of 
two metal parts / i, i' i' formed by stamping or pressing in dies. 














The flanged edges or rims of the parts i, i' fit into the open- 
ings of Z and V! and constitute respectively stops for limiting 
the motion of the piston, and seats for the forcing valves v', vl. 
The outer parts A, A', form closed channels at the ends of 
the pump; in these parts are soldered or otherwise fixed the 
metal stuffing-box 6 and the tube k, whereby a double guide 
for the piston-rod is provided. The valve chamber V contains 
the two suction valves v, v, and the chamber V! the two forcing 
valves v', v'. These valves are made of a bell-shape pre- 
ferably by stamping in dies out of sheet metal, and the flanged 
edge thereof that fits against tho valve seat is made with a 
spherical seating surface in order to insure a tight fit while allow- 
iog a certain amount of lateral play of the valve on the seat. The 
close seating and correct action of the valves is effected by means 
of bent springs of approximate S shape, F, F', F?, which are made 
to press with their +4 ends against the inner apices of the 
valves. The springs F, F! have their one end fixed in correspond- 





iog holes drilled at 7, f! into the piston-rod guides b and k, so 
that they can be readily and rapidly changed when y. 
The action of the pump is as follows. At the downstroke of th 

p'stop, the liquid entering through branch § into cylinder V 
passes in the direction of the arrow, Fig. 1, under the raised 
suction valve v into the upper cap H, while the liquid under the 
piston in the cylinder Z is forced through the lower cap H', and 
on forcing open the vower valve v!, flows through cylinder V' to 
the delivery branch D. At the upstroke of the piston the above 
action is repeated in the reverse direction, with the other two 
valves in action. (Accepted May 28, 1895). 


RAILWAYS AND TRAMWAYS. 


10,451. E. F. Piers, London. Locomotives. [6 Figs.) 
May 29, 1894.—A represents a gas or petroleum engine or prime 
motor, and B a crankshaft operated thereby. From the shaft B 
rotation is imparted by gearing C to a shaft D carrying a disc or 
crosshead E, to which is adjustably connected the rod F of a pump 
G by which water is forced into the cylinder or cylinders of the 
hydraulic engine or secondary motor H. From this secondary motor 
motion is given to the car through the connecting rod or rods I 
and cranks K on the axle of one of the peg of running wheels of 
the car. The pump-rod F is connected by arod L to a block M, 
fitted to slide in an opening N in the disc or crosshead E. The 
block M is adjustable in the said opening by a screw O turning in 
bearings in the ends of the opening N, and working in a nut or 
screw thread formed in the block, so that by rotating the screw in 
one direction or the other the block will be caused to move nearer 
to or further from the axis of the disc or crosshead, and so vary 
the extent of travel of the pump piston, and consequently the 
quantity of water forced into the cylinder of the hydraulic engine. 
The shaft D rotates in a estal or non-rotating sleeve P, on the 
exterior of which are helical projections or a screw thread p, which 
engages a corresponding groove »/? in, or projections on the boss 
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of a cap or cover R which partially inclosesthe disc or crosshead 
E. One end of thescrew O projects through one end of the cross- 
head or the periphery of the disc E, and carries a wheel or en- 
largement S with which one or other of two annular flanges or 
rims s, s2 on the interior of the periphery of the cap or cover R 
may be brought into frictional contact so as to give rotation to the 
screw O, and thereby traverse the block M, to which the rod of 
the pump is connected, towards or from the axis of the disc or 
crosshead, according to the direction ia which the screw is turned, 
and consequently alter the stroke of the pump piston. The cap 
or cover RK may be moved longitudinally on the pedestal or sleeve 
P, while the car is running, by means of a lever conveniently 
sisuated for operation by the driver, This lever is connected by 
a rod or rods R? tothe cover R. By moving this lever on its 
fulcrum in one direction or the other, a partial rotation will be 
given to the said cover, and, by reason of the engagement thereof 
with the helical projections or screw threads p on the sleeve or 
pedestal P, cause the cap or cover to move longitudinally on the 
said sleeve or pedestal, and so bring one or other of the flanges or 
annular rims s or 8? into frictional contact with the wheel or en- 
largement 8 according to the direction in which the lever is moved. 
The lever is preferably provided with a spring bolt to engage with 
a slot to retain the cover R in its normal or mid-position, with the 
flanges s, s2 out of engagement with the wheel or enlargement S. 
(Accepted May 29, 1895). 


10,452. E. F. Piers, London. Locomotive Engines, 
{1 Fig.] May 29, 1894.—This invention has reference to locomotive 
or other engines subject to intermittent work or varying loads, 
more especially intended for use with tramway engines in order 
that a prime mover of the power only which is necessary for normal 
running can be used also with the increase of power neces- 
sary to start the car or cars, or do the required excessive work. 
This invention is applicable to engines wherein the prime mover 
(whether it be operated by gas or by steam, or by other motive 
agent) pumps water or other fluid, which acts as the motive 
agent for operating a secondary motor which propels the tramway 
vehicle or does other required work. In driving a tramcar, 
according to this invention there are provided two or more pumps 
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A which may be either reciprocating or rotary pumps, the pistons 
of which are connected by rods B to eccentrics C or cranks on a 
shaft D rotated through gearing E from a gas engine or other 
prime mover F. G isa water tank from which the pumps are sup- 
plied, the suction pipes H of the said pumps dipping into the ead 
tank. Four pumps are shown, arranged side by side, the delivery 
yom I, 1°, I5, I4 therefrom being in communication with a pipe 
K leading to a hydraulic engine or secondary motor L. Each rm 
livery pipe is provided with a cock or valve k by means of which any 
pump can be thrown out of action or so that one or any number of 
them only can be operated to effect the pumping of the water or 
fluid to operate the hydraulic engine or secondary motor. The cocks 
or valves k can be operated by means of handles i, ¢2, i3, i+ con- 





veniently situated to be operated by the driver. When either of 
the cocks k is operated to cut off the supply of water to the motor, 
L, and the pump continues to work, the water is returned Ly a 
pipe l to the supply tank G. JU is the exhaust pipe from the motor 
L by which the water, after acting in the engine, is conducted back 
to the tank G. The secondary motor may be either a reciprocating 
engine, as shown, or it may be a rotary engine. In the latter 
case it may be carried by the axle to be driven, such as, for instance, 
the driving axle of a tramway vehicle. When all the pumps are 
at work the apparatus will be operating normally, but when extra 
power is required (asin starting a tramway vehicle, for instance) 
one or more of the pumps can be thrown out of action, or its or 
their pumping ¢ffect be discontinued so that an increased 
power at the expense of speed is exerted upon the hydraulic 
engine or secondary motor for the requisite period to effect start- 
ing or to overcome the temporary resistance and accommodate 
the speed of the vehicle to the traffic. (Accepted May 29, 1895.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1729. L. M. G. Delaunay-Belleville, Paris. Water- 
Tube Steam Generators. (4 Figs.) January 24, 1895.— 
A and Al are steam generators of the Belleville type united for 
purposes of circulation of the combustion gases, and a and «al 
are the steam preducing parts of such generators. Band B! are 
ccmpartments containing the fecd-water heaters, and b and jl 
are the elements of the fecd-water heaters of the Belleville type of 
generator. © and C! are smoke flues arranged behind the com- 
partments of the feed-water heaters. A? are water-tight partitions 
between the boilers A, A!. C2 is a water-tight partition between the 
emoke fluesC,C'. Dand D! are small tubular steam-drying channels 
traversed by the steam as it issues from the boilers. M and M! 
are gas combustion chambers, situated at the top of the boilers 
above the feed-water heater compartments. S andS8! are air bla:ts 
or steam injectors servir g to mix the s as they meet in the 
mixing and combustion chamber. In all other respects the usual 
arrangement of Belleville steam g ti is retained. In the 
case of each generator the feed water is admitted through the 
graduated cock E. It is then distributed through the cock / of 
the self-moviag column F and enters at g into the lower collector 
or receiver G or G! of the Corresponding water-heating series of 
tubes. The feed water is distributed throughout the elements 
b... bof the feed-water heater and rises successively from one 
tube to the next, being more and more heated at each stage, 
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until it reaches the upper collecting chamber H or H'. The pipe 
h conducts the feed water from the collector H to the purifier I 
orl! of the Belleville generator, and the said generator operates 
as though it were fed from the self-acting cock direct, the column 
F being in communication with the steam generating apparatus 
as usual. The steam which is generated and which comes out of 
the purifier I through the pipe i, enters the pipes of the desic- 
cator D, and issues therefrom through the short tube or nozzle d 
by which it is directed towards the engines. The combustion gases, 
as they reach the tops of the series of tubes a or a! of the ccm- 
bined boilers A or A!, pass off into the smoke flues m, m! cf the 
said boilers and converge towards the combustion chamber M M'. 
Owing to the speed with which they move along, these gases, 
flowing in opposite directions, penetrate each other and mix, 
with the result that those of their component elements which are 
subject to, and those which cause, combustion (the course of both 
of which has till then been parallel) meet and become re-ignited in 
consequence. The heat produced by this renewed combustion i4 
utilised in the feed-water heaters. When the gases have passed 
beyond the feed-water heaters and enter the flues C or C', theic 
temperature is no longer sufficiently high for them to be again 
ignited therein, even though they should have retained any of the 
combustibleelements. Doors O, O! are provided inthe fr nt part 
of the series of water-heating tubes b and b! 89 that such pirts 
my be readily cleaned within and without. (Ac epted May 29, 
1395). 


MISCELLANEOUS. 


7651. M. A. Fricker, Chemnitz, Germany, Wire 
Heaids for Looms, [11 Figs] April 16, 1895.—This inven- 
tion relates to an improvement in the manufacture of the mail or 
eye of heddles composed of double soldered wire, which consists 
in holding the dwble wire during the operation of splitting and 
twisting by means of two sets of clips, each having three cheeks 
adapted to press the wire both vertically and horizontally The 
clips are capable of elastic adjustment parallel to the Le‘de in 
accordance with the shortening of the piece of wire situated 
between the two sets of clips. (4ccepted March 6, 1895). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 
street, Strand 
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THE NORTH-EAST SEA CANAL. 
No. IX. 


X.—BvuiLpinc oF THE Brunsbirret Locks 
(continued). 


For the description of the Brunsbiittel locks we 
refer our readers to page 749 of our issue of June 14. 
The differences between the Holtenau locks and 
the Brunsbiittel locks are essentially confined to 
heights. The pier-heads of the Holtenau locks 
rise to the level of + 23.77 metres, those on the 
Elbe to + 26.50, about 10 ft. higher. 

These differences are so striking, however, that 
visitors sometimes receive the impression that the 
two locks are of entirely different character. The 
Holtenau locks lie level with the country imme- 
diately around, which is inclosed by hills, and the 


as brickwork, 76,000 against 78,000 cubic metres 
(100,000 and 102,000 cubic yards), besides 7000 
cubic yards of Bavarian granite. As the canal now 
serves as the main drain for that part of the Elbe 
marshes, special flushing pipes have been added in 
the inner and outer gate chambers, but not in the 
check gate chambers. These flushing channels and 
pipes, which can be seen on the left in the fore- 
ground of Fig. 126, on page 73 of last week’s issue, 
are in connection with the large culverts, 13 ft. 
high and 7 ft. wide, but distinct from the culvert 
passages for filling and emptying the lock chambers, 
which emerge at + 11.1, whilst the bottom of the 
culvert is at + 13.4. From the culverts special 
channels descend with a knee bend, and from these 
6-in. iron pipes, ten for each half-shamber, branch 
off, emerging at +9.5. For these lids opening 
outwards only have been provided. 








part of it sank 5 ft., in August, 1893. The occur- 
rence has been ascribed to bog inclosed in the ground 
and overlooked in the borings. In this bog the piles 
did not find sufficient hold ; but it may be that the 
sloping back of the wall would, in any case, 
have required a special continuous piling, such as 
has been added by driving timbers of 60 ft. length 
into the ground. The wall was otherwise rebuilt 
in the same way, so that only an experienced eye 
can discover the spot. 

The two moles form another very interesting 
piece of work. These have four rows of piles on 
each side. The outer rows, inclined 5:1, consist- 
ing of 18-in. timbers, were driven in two at the 
time close to each other, by steam pile-drivers, 
two placed on boats and a third double pile-driver 
running on the track resting on the innermost piles, 
down to + 4.50. The innermost rows, which are 
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Fic, 127, Ertcrion or Ess Gate at Brunssiitre, Locks, November, 1893. 


picr-heads project by 5 ft. only. At Brunsbiittel 
the country is perfectly flat, the pier-heads project 
by almost 12 ft. above the plateau of the hak, and 
the ground just behind the pier has been raised to 
the same level. The power station lies a little 
further off than at Holtenau, and at the lower level 
of + 21.3, The steps which lead up the sloping 
embankments from the platform of the locks 
are a speciality of Mr. Heinrich, of Elberfeld, 
and are the so-called Columbus stairways. They 
consist of two U-irons, to be imbedded in the 
ground, provided with projections on and against 
which the cross T-bars ean, which constitute the 
steps. When the loose ground, for which this type 
of staircase is designed, shrinks or gives way, the 
stairway is taken to pieces and quickly refitted into 
the restored slope. 

At Holtenau the brickwork was not everywhere 
slid, large hollows, marked on the diagrams, 
being left and filled with rammed beton. No 
such hollows have been left at Brunsbiittel. In 
spite of this, the piers contain almost as much beton 





Fig. 127, annexed, illustrating the erection, in 
November, 1893, of an ebb gate facing the inner 
harbour basin at Brunsbiittel, had to stand over 
from the description of the lock gates in our issue 
of July 5, page 3. The upper part of the wood 
and iron structure extended right across the full 
width of the two locks. It required 230 railway 
cars to bring the iron material to the spot. 

The only serious mishap occurred in connection 
with the quay walls of the inner harbour basin. 
The wall consists of arches 20 ft. wide and 10 ft. 
high, resting on a grid of 49 almost vertical piles, 
slightly inclined backward. These were supported 
both in front and at the sides, by struts inclined 
2.25 : 1, and reaching down to + 6.5; the bottom 
of the inner basin itself is at + 9.50. The wall 
further leans against one row of strong fender 
piles in front. The brickwork, all in clinker, has 
a thickness of about 7 ft. When the backing was 
being put in, and while the inner basin had not 
yet been excavated to its full depth, a length of 
500 ft. of the quay wall began to crack, and finally 








most prominent on the photographic view, Fig. 128, 
on our two-page plate, served as guides for the 
bundles of fascines, 5 ft. high, which were used in 
lengths of 33 ft., the width of the mole, and of 
50 ft., tied with galvanised iron and weighted down 
with stones. These two inner rows of piles first 
extended from + 22 down to + 5, and were after- 
wards rammed down to + 19. Two more rows 
were run down on each side, one straight, the other 
inclined, both forcing their way through the mat- 
tresses. The space between the two inclined rows 
was partly filled up with fascines wedged in lon- 
gitudinally. The inner rows of piles are 14 in. 
square. The mattresses reach to above mean 
low water level. The masonry, again all in clinker 
brick and basalt, rests on cross-timbers on this 
eightfold row of piles, which had all been brought 
down to the same level. The wall is hollow, the 
two slightly inclined sides being connected by an 
arch of 13 ft. span and 9 ft. high. The highest 
spring tides will just flood the moles, which reach 
up to + 24,7 and which are, of course, provided 
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with lighthouses. Of the locks, only the pier-heads' 


would be visible above these tides. 

Where not covered with granite and basalt, the 
locks and quays are paved with brown Oldenburg 
clinkers, placed edgeways, 9 in. by 4 in. by 2 in., 
a favourite material for such purposes in Germany. 


XI[.—Tue Drepcers anp Excavators. 


We mentioned in our introductory remarks that 
Holstein, together with a vast area of Europe, is 
supposed to have passed through two glacial 
periods. Professor Haas, of Kiel, connects the 
first of these with the submersion of the con- 
tinent which once extended from northern Asia 
and Europe to Canada. At the same time, it is 
assumed, the western part of the land which is 
now represented chiefly by Jutland, and which had 
only risen towards the end of the tertiary period, 
disappeared again; western Holstein was sub- 
merged, and Heligoland and Sylt were transformed 
into islands. The Elbe marshes, now found in 
western Holstein, are alluvium of historic ages. 
The first glacial period, which distributed its ice 
from Finland ‘in all directions, left a network of 
rivers in Holstein that can still be traced. The 
second timetheiceadvanced from the east ; itentered 
and opened the valleys, and formed the peculiar 
long and narrow inlets characteristic of the eastern 
coast of Jutland ; it blocked the river courses—the 
Kider once discharged itself into the Bay of Kiel— 
and pushed the moraines of the first period, sand, 
clay, detritus of all descriptions, further west, as 
far as the Baltic Ridge, the backbone of Jutland, 
permitted. The canal enters this ridge near kilo- 
metre 20, and cuts its way through the most irre- 
gular deposits of the first glaciers, marls, clay, 
sand, bog, in wild disorder. Near Steinrade, on 
the Lake Schirnau, we meet the geologically most 
interesting area of the second glacial invasion, 
characterised more by end moraines than by faults 
and distortions of the ordinary kind. 

These are, briefly, the views of Professor Haas ; 
they have received the official stamp by being in- 
corporated in the ‘‘ Festschrift,” which was pre- 
— for the inauguration of the canal, as a guide- 
»00k for the crowned heads and the privileged. 
Scientists differ sufficiently about the origin and 
dates of the glacial periods to justify non-geologists 
in suspending their judgment. But the peculiar 
character of the ground did not escape those engaged 
in excavating operations. The excavator works too 
rapidly to be viewed with favour by the geologists. 
But science has profited from the laying bare of 
those vast tracts—the Holtenau Canal Museum 
contains many interesting finds—and the discovery 
of many strong subterranean water sources may 
become of practical importance. 

By far the greater bulk of the excavation in the 
dry has been done by the machines of the Liibecker 
Maschinenbau-Gesellschaft, of Liibeck. In fact, 
they brought up about seven-eighths of all the 
spoil, sometimes under very difficult circumstances, 
and they were everywhere praised as most efficient 
and reliable. In our description of the Manchester 
Ship Canal we stated, on page 130 of our fifty- 
seventh volume, on the authority of Mr. Leader 
Williams, that in light material and on level ground 
the ‘‘ Liibecker”’ excavators will fill wagons at con- 
siderable speed with economy, but they will not 
excavate heavy or strong material. The officials on 
the North-East Sea Canal, as well as the con- 
tractors, were, how 3ver, unanimous in recom- 
mending these excavators and dredgers, which 
proved quite capable of dealing with the toughest 
clay, so thickly strewn in some places with large 
stones, up to a foot and more in diameter, as to 
resemble a magnified currant-cake. Moraines are, 
of course, very troublesome, and ancient moraines 
were, undoubtedly, met in several spots. We shall 
presently describe these machines from Liibeck 
somewhat in detail. We prefer, however, to work 
our pe Segre from Brunsbiittel, and will, therefore, 
first refer to the novel manner in which Mr. H. 
Vering forced the dredged soil on shore through 
half a mile of floating pipes. The dredgers which 
he used were constructed by the Liibeck Company, 
by Mr. A. F. Smulders, of Utrecht, and by a few 
other firms. 

Mr. H. Vering has introduced several improve- 
ments into this kind of machinery. The ladders of 
the excavators( Fig. 129, on our two-page plate)can be 
made in two parts, the fixed base forming part of the 
framework and the adjustable lower arm, both elas- 
tically connected. Elastic connections are, of course, 
also to be found in the chains; the chains are double 








in the parts containing the spiral springs, and the, 
two parts pass over rigidly connected pulleys. The) 
bucket chains are provided with intermediate roller | 
pins againet which the projections of the tumblers | 
press, lest the pivot bolts of the chain should too | 
quickly be corroded with the dirt and stones. The, 
lower two tumblers are pentagons, the sides of! 
which have the length of two chain links. The} 
buckets have the same length, but they are fixed 
to one link only, whilst a projection bears against 
the second link. The upper tumblers form hexa- 
gons of smaller diameter, such that each side can 
receive only one link; the bucket is, therefore, 
rapidly lowered and emptied. In heavy sticky soil 
knives are fixed to the journal of the upper tumbler 
to dive into the bucket and scrape it. The buckets 
deliver the stuff into a box, the bottom of which 
is of a hopper form, whose sides meet at a right 
angle. Into the ridge of this hopper is pivoted an 
apron, which divides the soil-box into two compart- 
ments. By means of a strong lever attached to 
the apron, the latter can be turned so as to rest 
against either of two brackets fixed to the sides of 
the box. In either of these positions the apron 
will be in one plane with one of the sides of the 
hopper. A counterweightsuspended from the bottom 
of the apron facilitates the tilting, which one or two 
men effect when another wazon is approaching. In 
this way the soil is effectually prevented from falling 
between two consecutive wagons. 

The special types of dredgers which Mr. Vering, 
and to a lesser degree Mr. Sager, of Munich, and 
Messrs. Friihling, Polensky, and Zdéllner, of Rends- 
burg, employed, were needed, when the spoil could 
not be carried off by trains nor by hopper barges. 
The absence of any railway along the canal must not 
be forgotten. Only near the five railway bridges 
was the final disposal of the spoil by means of wagons 
possible. Near the Baltic and the Eider lakes, 
to which we must also add the Flemhude Lake, 
hopper barges were profitably employed to de- 
posit their spoil either in the Baltic or in one of 
the Eider lakes. At the Brunsbiittel end the same 
facility would have existed if the locks had been 
workable in the days of the greatest activity on the 
canal; but they were not opened before September 
last. The Baltic en? was more favoured because, 
although the Holteuau locks have not long been in 
working order either, the old Eider Canal had 
always been kept navigable until replaced, section 
by section, by the new canal. The Naval Department 
had insisted on maintaining the passage through 
Holstein open throughout the progress of the work. 

In the Reitmoor district a large basin had to be 
excavated along the bank, and in this the raised 
material could be deposited. In some other sec- 
tions the banks could take the deposit, but not just 
where the dredging was carried on. The spoil 
had, therefore, to be charged into barges, from 
which it was again raised on to fixed or floating 
structures and diluted with water to flow down 
slightly inclined flumes. With the help of these ele- 
vators, dams were made at distances of over 150 ft. 
Fig. 130, on our two-page plate, shows an elevator, 
provided by Mr, A. F. Smulders, at work near kilo- 
metre 8, in the Kuden See district, where the dams 
were carried through the shallow lake (as we ex- 
plained in our issue of June 7, page 719), and the 
basin filled up afterwards. The barges employed had 
capacities of 130 and 200 cubic yards. In order to 
quicken the work and to supply sufficient water to 
wash the svil down, the elevators were provided 
with two sets of buckets, which discharged their 
spoil on two floors at different levels. To a 
bucket of the one chain corresponded a bare 
link of the other chain. The water entered 
from the side in a branched pipe. When a 
bucket had been emptied on the lower floor, the 
lower branch would momentarily be blocked, 
whilst the upper branch would send a good jet. 
At the next moment a bucket of the other chain 
would be turned over, stopping the upper pipe and 
diverting the water more to the lower floor. Thus 
a powerful and rapid flush was constantly main- 
tained, and in the light soil 8000 cubic yards could 
be washed down the flume in a day of 24 hours. 
A footway ran along the flume, from which the men 

vicked out large stones, which were not frequent 
in that district. All these dredgers and elevators 
were fitted with at least two arc lamps, in addition 
to some 15 incandescence lamps for the engine- 
rooms, &c. The Wells oil lamps, which proved so 
convenient on the Manchester Ship Canal, were 
little used. These elevators require two engines, 
one of 150 horee-power actuating the pumps, which 








raised 40 cubic yards of water per minute, the other 
of 100 horse-power moving the two bucket chains. 
The plant was rather expensive—an elevator is said 
to cost about 10,000/.—but efficient. In the 
Meckel See district, at Breiholz, Oldenbiittel, &., 
between kilometres 40 and 50, the distances were 
too great for the ordinary flume supported by wire 
stays. Here Mr. H. Vering employed his “‘ press ” 
dredgers, Fig. 131. The very solidly built dredger 
delivers the spoil into the flush discharging barge, 
where stones of more than 8 in. are sorted out of 
the diluted spoil by means of a patented device 
of Mr. H. Vering, illustrated in Figs. 132 and 
133, page 104. The material entering at c falls 
on a grid 6b consisting of a number of parallel bars 
through which the curved knives a pass in the 
direction indicated by the arrow. The stones are 
pushed sideways on to the inclined apron d, from 
which they dropped into a receptacle ; those stones 
were utilised for the embankments. The finer 
material passed through the grating into the 
delivery pipe, which was kept floating on barrels. 
For very tough soil two grids are employed, such 
that the knives cut up and sort the soil above 
the first, and then are themselves wiped in passing 
through the second grid, whose bars alternate 
with those of the first set. Not to wedge in any 
stones, the knives are curved in such a way that 
they meet the bars at an angle of about 90 deg. 
Curved bars havealso been used. Mr. H. Vering’s 
centrifugal pumps, Fig. 134, page 104, referred to 
on page 72 ante, have fans 5 ft. in diameter, and 
as the spoil had to be diluted in the proportion of 
1:5, and even 1:10, 180 horse - power engines 
were needed for driving them. 

The floating delivery pipes can better be secn 
on Fig. 136, page 105, which records the state «f 
affairs on the Meckel Lake, at kilometre 47.4, 
in April, 1891. Some of these peculiar dredgers, 
for which we cannot find any better name than 
the term ‘‘press” dredgers, by which they are known 
on the canal, were still at work some weeks before 
the inauguration, and may be doing duty yet. 
These 16-in. pipes have been applied in lengths of 
} mile. In calm weather, and as long as the banks 
were as level as in the illustration, the pipe system 
did not cause much bother, unless a stoppage 
occurred somewhere, an awkward but not too rare 
event. When the wind was blowing, the pipes had 
to be coiled round the dredger and held in other 
ways. To impart the necessary flexibility to the 
pipe system, and also to render the sections acces- 
sible, the universal joints, of which Fig. 135, page 
104, gives a perspective view, were inserted about 
every 25 yards. The device offers the advantage 
of a ball-and-socket joint, which itself would have 
been unsuitable. The two pipes are connected by 
tubular sections and a piece of hose, which is held 
by the arms d, fixed on the one side to the pipe 
connection, and on the other to the ring c, through 
which the hose passes loose. From the ring 
terminals wire rope cords stretch over to the other 
side, where they are connected to spiral springs /f. 
These arms and cords limit the twisting of the hose, 
without interfering with the flexibility of the 
joint. The elastic part is exposed to considerable 
wear, which leather, otherwise preferable, does not 
stand so well as rubber. When we saw these 
dredgers, of which five have been employed on 
operations in May, the dams which they were 
creating had attained such a height that 
the pumps had to force the spoil 18 ft. 
high over the banks, behind which the mud 
was being deposited. Stoppages were naturally 
most likely to occur in these rises. When every- 
thing went well, the spoil passed with a velocity of 
from 10 ft. to 16 ft. per second through the floating 
pipes. Up to 2600 cubic yards of soil are said to 
have been dredged in this way in 24 hours. Mr. 
Vering employed altogether 13 floating dredgers, 
five sets of flushing apparatus, five elevators, and 
one suction dredger. 

The suction dredger, shown in Fig. 137, on page 
105, is the last speciality of Mr. Vering’s to be men- 
tioned. The dredger consists of two halves con- 
nected by bridges at the bow and stern, the 
dredger being suspended between the halves in 
the usual way. It was employed in that portion 
of the Kuden Lake district, where the loam, bog, 
and sand had first to be cut up by revolving 
knives fixed at the bottom of the shaft, and 
raised by a swirl of water produced by one of 
the centrifugal pumps referred to above. This 
dredger also discharged the spoil through floating 
pipes. In their general features these dredgers 
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resemble those of the Liibeck Company, by which 
they were built, presently to be mentioned. 

The transport of earth, with the help of a stream 
of water produced by a centrifugal pump, through 
a system of floating pipes with flexible joints, was 
first, if we are not mistaken, practised by Mr. Burt 
on the Grand Canal of Amsterdam in the year 1867. 
The maximum distance then realised was 300 yards 
We gave a description of the arrangements at the 
time in ENGINEERING of July 17, 1868, vol. vi., 
page 39. If our readers refer back to that volume, 
they will see the progress that has since been made. 

From what we have said about the share of work 
that fell to the firm of C. Vering, the remarkable 
sand dams described in one of our first articles, the 
building of the Brunsbiittel locks, the depositing of 
the beton in the wet, and the novel dredging opera- 
tions more or less required over ranges making up 
almost one-third of the whole canal, that is, over 
nearly 20 miles, our readers will not be surprised 
to hear that large sums were involved. According 
to official statistics, 1,600,000/. were granted for 
these achievements, the largest payment made to 
any one firm. Of the photographs used in our illus- 
trations of this week, we have to acknowledge our 
indebtedness to Messrs. Constabel and Knackstedt, 
Hamburg, for Figs. 127, 130, and 136. 





ELECTRIC TRACTION.—No. XX VI. 
By Puitre Dawson. 
THE TROLLEY. 
Tue trolley itself next claims our attention. The 
earliest form of trolley consisted of a four-wheeled 
truck, running upon the two elevated conductors 





it to be smooth-running, easy of adjustment, strong, 
and durable. It lies close to the roof of the car, 
and can be swung around whenever it is desired to 
change the direction of the car. With its pole laid 
down flat, the highest point on the base is but 6 in. 
above the roof. To avoid overtaxing the springs 
which support the trolley pole and wheel, so that 
they will set or break, a very large safety factor is 
allowed. A special construction insures an even 
pressure of the wheel against the trolley wire in 
the different positions. This trolley received the 
highest award at the World’s Columbian Exposition 
at Chicago, 1893. 

The trolley pole is of one piece of steel with a 
continuous taper, and without joiats, shoulders, or 
other points of weakness. It is light, strong, and 
stiff. If bent by an accident, it can be straightened 
cold. The trolley fork, Fig. 222, is of a new pat- 
tern, tapering in form, of sheet steel, ligit and 
strong, provided with phosphor-bronze contact 
springs and washers, which have proved far more 
durable than those of copper. The spindle is of 
hardened steel. Great attention has been paid to 
the development of a first-class trolley wheel. The 
earlier form of wheel was made of a single bronze 
casting and with the V-shaped groove then con- 
sidered best. A substantial improvement upon the 
earlier form was made when a built-up wheel was 
introduced. In this a very substantial hub was 
provided to take the spindle. Iron guard plates 
were riveted on either side to prevent the trolley 
jumping the wire. The wear was taken up by a 
contact ring, which could be removed and replaced 
as needed, but at considerable expenditure of time 
and trouble. The shape of the groove was changed 
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then considered necessary. This was connected to 
the car by means of a flexible insulated cable, and 
was towed along the conductors behind the car. 

The next form, employed when the single trolley 
wire had demonstrated its superiority over the 
double-wire system, consisted of a spring-supported 
pole or framework, with a frictional contact sliding 
along the under surface of the wire. The wear on 
the trolley wire where these contacts were employed 
proved to be excessive, and they were abandoned 
for the present universally used wheel. 

As in the case of all electric tramway supplies, 
the earlier types were comparatively clumsy, and 
the old form of trolley base occupied a great deal 
too much room on the roof of the car. 

The base of latest ‘‘ Boston pivotal” type is 
shown in Fig. 221, This base is of simple construc- 
tion—neat, compact, and designed to allow of its 
passing under low bridges. Experience has proved 
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to an almost semicircular form. These were in 
turn abandoned in favour of the *‘ West End” 
spoked wheels now universally used (Fig. 223). 








These are made of a single bronze casting, having a 
wide and highly-polished groove, and being fur- 
nished with either graphite or self-oiling bushings 
to receive the spindle. The difficulty found in 
using the older form of brass trolley wheel was that 
the flange dropped off when the groove which 
received the trolley wire wore through to the out- 
side. In the ‘‘ spoked ” trolley wheel this difficulty 
is entirely obviated by a simple and effective method 
of construction. The ribs serve to hold the flange 
in position after the sparking of the wheel indicates 
that itis worn through and therefore should ba 
discarded. This warning is timely, for the wheel 
may be used after the flange is cut through by the 
trolley wire long enough to get to the car house, 
where a new wheel can be put in. With the old 
form of brass wheel, when the flange wore through 
and dropped off, the car was disabled, and had to 
be pulled to the car house or removed from the 
track. If this breakdown occurred in a crowded 
thoroughfare, or in an out-of-the-way place where 
it was not easy to obtain assistance, the awkward- 
ness of the situation and the annoyance resulting 
from it were obviously great. The life of a 
trolley wheel naturally depends upon the nature of 
the individual line and the service. It may run 
without wearing through from 3500 to 6000 miles, 
The trolley base should be firmly bolted to the 
trolley board attached to the roof of the car. This 
board strengthens the roof and protects it from 
damage in case the trolley is torn off. It also 
deadens the noise of the trolley. The form of this 
board may be modified for low bridges and double- 
deck cars. 

Mather and Platt in Great Britain, and Siemens 
and Halske in Germany, have used a simple T or 
arch-shaped steel or iron bar having strong springs 
tending to bring it to a vertical position. This bar 
slides along the bottom of the wire. The objection 
to this mode is the hissing noise made by the .col- 
lector sliding along the wire and the much more 
rapid wear and tear of the latter. To prevent 
grooves being worn in the collector bar, the wire is 
hung in a zigzag across the road. Not more than 
5 per cent. of the electric roads at present running 
in all parts of the world are using anything besides 
the ordinary American trolley, which has proved 
iteelf in the last 10 years to be the best mode of 
collecting the current of the trolley wire. The 
Sprague Company used for some time a T scraping 
contact in 1887, but had to drop it eventually, 
although, of course, the use of this sort of collector 
very much simplifies the overhead line construc- 
tion. 

It will readily be appreciated that the type of 
trolley described above, is unsuited for use with 
the ordinary roof-seat cars familiar to English 
eyes. Roof-seat cars, of the style here used, are 
practically unknown in America, the climate 
requiring that a roof of some kind should be 
afforded for the protection of passengers in those 
sections of the country where the summer heat is 
most intense, while in the North the severe winters 
require a closed-in upper deck. Therefore in all 
cases in America a roof is to be found to which the 
trolley base can be firmly attached. 

When it became necessary to adapt American 
practice to English conditions, the modified form of 
trolley base, shown in Figs. 224 and 225, was evolved 
by the ‘‘ Anderson ” house of Boston. As will be 
seen from the illustrations, the base of the trolley, 
with the connecting springs, is arranged vertically 
instead of horizontally, but the action is practically 
the same. In order to enable the trolley to be 
reversed in direction at the end of the route, hall 
bearings are provided at the base of the section 
which carries the springs, allowing as easy rotation 
of the upper section as is obtained in the pivotal 
horizontal trolley. To secure entire insulation of 
the base, springs, and lower section of the pole, 
which are within easy reach of the passenger, the 
trolley wheel is connected with the motors by means 
of an insulated cable running through the centre of 
the trolley pole, and the upper extremity of the 
pole itself is made of wood instead of tubular steel or 
wrought iron. As shown in the illustrations, the 
trolley is arranged to be set upon the seat back of 
the ‘‘knife-board” car. Where garden seats are 
used, the lower casting is prolonged to such an 
extent as to reach the flooring of the upper deck, 
and can be arranged to occupy any desired position 
upon the roof, it, of course, being preferable, so far 
as easy operation is concerned, to locate it centrally, 
A very ingenious contact is arranged at the base of 
the trolley pole, connecting the insulated cable 
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coming from the wheel, with a shaft conductor ex- 
tending down through the base, thus avoiding any 
danger of the conductor being twisted off should 
the trolley be repeatedly turned around upon its 
axis in the same direction. With a garden-seat 
car the height from the lowest part of the base to 
the axle upon which the pole is mounted, should be 
6 ft.6in. The tubular upright casting is 4 in. in 
diameter. Where desired, the springs are inclosed 
in a casing of sheet metal, thus shielding the springs 
and preventing any danger of passengers getting 
their fingers caught. 

These trolleys will be used on the Dublin and 
Bristol lines now under construction by the British 
Thomson-Houston Company. 





THAMES BRIDGES.—No. XVIII. 
29.—Ktnaston BripGE oF THE LONDON AND SoutH- 
WESTERN RartLway Company. 

Te London and South-Western Railway crosses 
the Thames at three points by bridges of very 
similar design, though erected at different periods, 
none of them, however, being recent, the several 
other bridges by which this important railway is 
taken across the river, being of a more modern 
type; indeed, one of the three similar bridges 
to which we just referred, has been closed for the 
railway traflic and partly removed, it having been 
replaced by a bowstring girder already illustrated 
and described by us (see ENGINEERING, vol. lix., 
page 700). ‘The first of the three similar bridges 
is that of Barnes ; the second, the one that crosses 
the Thames at Richmond (see ENGINEERING, 
vol. lix., page 837) ; and the third is the Kingston 
Bridge, which we illustrate on page 116 of the 
present issue. We have already fully described the 
construction of the old Barnes Bridge, but we 
reserved that of the one at Richmond until we 
should publish the illustration of the very similar 
structure at Kingston. 

The bridge, of which we gave an engraving on 
page 837 of our fifty-ninth volume, carrying the 
London and South-Western Railway over the River 
Thames at Richmond, between Richmond and 
St. Margaret’s stations, on the Windsor line of 
the company, was constructed under the powers 
of the Windsor, Staines, and London and South- 
Western Railway Act of 1846, Joseph Locke being 
the engineer, and Thomas Brassey the contractor. 

The bridge was opened for traflic in August, 
1848, and consists of three cast-iron arches of 100 ft. 
clear span, exch with a headway of 20 ft. at the 
centre of arch above Trinity high-water mark, and 
carrying a double line of way. The abutments 
and two intermediate piers are of brickwork, with 
rusticated stone quoins, skewback courses, and 
cutwaters of very similar design to the old Barnes 
Bridge, described in vol. lix., page 700, of ENGINEER- 
ING, 

In the superstructure there are six cast-iron 
arched ribs to each opening, with spans of 100 ft. 
and arise of 12 ft. at the centre; there are two 
ribs to each line of way, and the two outer ribs 
carry a light cast-iron parapet. The two inner 
ribs in the 6 ft. space are placed 3 ft. 3 in. apart 
between centres, and at a distance of 8 ft. on either 
side, the other rib, which assists in carrying the 
rails, is placed, the space between being filled in 
with continuous timber decking 8in. thick, on which 
are laid the 16 in. by 12 in. longitudinal balks for 
carrying the chairs and rails ; the distance between 
the centres of the outside or face ribs supporting 
the parapets, is 25 ft. 6 in. 

The ribs are cast in four segments, the two 
middle sections having a portion of the horizontal 
girder cast in the same piece; the joint at the 
centre of the ribs is 2 ft. 9 in. deep (the depth of 
the rib), and flanged, each of the inner ribs carry- 
ing the rails having double flanges connected by 
seven bolts 1? in. in diameter; the outer ribs carry- 
ing the parapets have flanges on the inside only, con- 
nected by four bolts. Ata point 25 ft. distant on 
either side of the centre there is another joint, also 
flanged, and secured by 14 bolts in the inner ribs, 
and eight bolts in the outer ribs; from this joint 
towards the piers or abutments, the rib and hori- 
zontal girder, are separate castings connected by 
spandril filling bolted to the extrados of the rib 
and the underside of the horizontal girder. 

The depth of the rib is 2 ft. 9in. over all, the 
lower flange being 10 in. wide by 2} in. thick, the 
web 2 in. thick, and the top flange of the rib at 
centre of the span, and of the horizontal girder 
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throughout its full length, is6.in. by 2 in., with the 
corners rounded off. Commencing at the centre 
of the span at the bottom flange of the rib there is 
a horizontal ledge 3 in. wide and 2in. thick, cast 
on to carry the timber decking, which reaches to | 
the joint at 25 ft. from the centre ; after that the 
bottom flange of the horizontal girder is used to 
carry the decking. The outer ribs, which only 
carry the parapet, have some moulding introduced in 
the angles at the connections of the web and flanges, 
and are generally of a little lighter section than the 
inner ribs carrying the rails. About four years | 
ago each pair of inner ribs was connected together at | 
various points in the bottom flanges, with wrought- | 
iron clips and T-iron diag>nal braces riveted to the | 








clip plates. Each of the inner ribs complete with 
horizontal girder and spandril filling, weighs about 
27 tons, and the permanent load on each pair of 
ribs carrying a line of way is about &0 tons, includ- 
ing the weight of the ribs themselves. 

At its eastern end on the Surrey shore, the 
bridge joins an ornamental brick viaduct of seven 
arches, which was constructed in accordance with 
special designs of, and under an agreement with, 
the Crown authorities relating to that portion of 
the railway which passes through the Richmond Old 
Deer Park. 

The bridge carrying the railway over the River 
Thames at Kingston, between Kingston and 
Hampton Wick stations, illustrated on page 116, 
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Fig. 136. 








DrEDGER WITH Fioatine Pipe System iN MecKxen LAKE, APRIL, 





1891. 








was constructed under the South-Western Railway 
Company’s Kingston Railway Extension Act, 1860. 
The late Mr. J. E. Errington, who designed the 
structure, died shortly afterwards, and the carrying 
out of the work was supervised by Mr. W. R. 
Galbraith, the contractor being Mr. Thomas 
Denaeey. The bridge was opened for traffic in 
July, 1863, and consists of five cast-iron arches of 


75 ft. clear span each, with a headway of 24 ft. at 
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Fig. 1387. Tae VeRine Suction DREDGER. 


the centre of the arch above Trinity high-water 
mark, and carrying a double line of way. 

With the exception of the difference in the span 
and rise of the arched ribs, the general description 
of the bridge is the same as the Richmond Railway 
Bridge given above. The cast-iron ribs in each 
arch are six in number, with a clear span of 75 ft., 
and a rise at the centre of 9 ft. There is a pair of 
inner ribs to each line of way, and an outer rib 





jcarrying a cast-iron parapet. 








The inner ribs are 
2 ft. 6 in. deep, cast in three pieces, with a joint at 
a distance of 15 ft. on either side of the centre, 
from which point towards the piers, the horizontal 
girder and rib are separate castings connected with 
spandril filling. The bottom flange of the rib is 
10 in. by 2 in.; the web tapers in thickness from 
1Z in. at bottom to 1} in. at top, and the top flange 
is 44 in. by 1 in., with the corners rounded off. 
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The inner ribs of each pair are placed 8 ft. 
apart between centres; they are connected by 
timber bearers 10 in. deep and 8 in. wide, placed 
3 ft. apart, and on them the longitudinal balks 
16 in. by 10 in. are placed to carry the chairs 
and rails. The width between the parapets is 
25 ft. inthe clear. Each of the inner ribs, com- 
plete with horizontal girder and spandril filling, 
weighs about 16} tons, and the total permanent 
load on each pair of ribs carrying a line of way, is 
about 53 tons. It is worthy of notice that the 
whole of the sewage from the parish of Hampton 
Wick is carried over this bridge on its way to the 
sewage works of the Kingston Corporation on the 
Surrey side of the river, where it is treated for 
precipitation, and the effluent then flows into the 
Thames. When the drainage for the district of 
Hampton Wick was being designed in 1889, an 
arrangement was made with the railway company, 
which allowed the laying of a 6-in. wrought-iron 
main, and this pipe was carried over the bridge in 
a timber casing placed in the 6-ft. way, and the 
sewage is forced across from the Middlesex side of 
the river by pneumatic pressure on the Shone 
system. 


30.—Kineston Roap Brince. 

The road bridge of Kingston is not a very old 
structure, but it replaced one of ancient date, nearly 
if not quite as old as the first London Bridge, while 
this in its turn was supposed to have occupied the 
approximate site of an Anglo-Saxon bridge built 
on the ruins of one datiog from the Roman occu- 
pation. Existing records do not appear to contain 
actual evidence of this long series of bridges, but 
the traditions seem to be reasonable, on account 
of the great importance of the King’s Town 
during, and before, Anglo-Saxon times. Seven 
certainly, and nine probably, of the Saxon kings 
were crowned there between the years 900 and 1016. 
and the stone on which the solemn functions were 
carried out, still remains one of the curivsities and 
glories of this ancient town. As in still earlier 
times, Kingston had been an important Roman 
stronghold, it is at least likely that a permanent 
connection with the opposite shore, where Hampton 
Wick now stands, should have then existed. Prac- 
tical interest in the matter, however, will hardly 
take us beyond the immediate predecessor of the 
actual bridge. 

This was a wooden structure with 20 openings, 
and its appearance is well shown by the sketch 
annexed, which is copied from Ireland’s ‘‘ Book of 
the Thames,” published in 1792. The date of build- 
ing this bridge seems to be quite uncertain ; pro- 
bably in Ireland's time every timber in it had been 
more than once renewed. Its great importance as 
a connecting link between the two shores of the 
river, may be judged from the long series of enact- 
ments made concerning it, and which probably are 
not all included in the following list: In the reign 
of John (1199-1216) special privileges were conferred 
on the keepers of Kingston Bridge; Edward II. 
(1307-1327) sanctioned the levying of a toll on coal, 
wood, &c. ; Henry IV. (1399-1413) gave permission 
to make a special charge on wine, salmon, cloth, 
and some other commodities during three years ; 
Henry VI. (1422-1461) did the same thing for a 
period of five years, and, later, for a period of 51 
years; Edward IV. (1461-1483) granted similar 
privileges. So did Philip and Mary later on, 
together with the endowment of a fish weir hard by, 
and the revenues arising therefrom. By this 
time, probably, persons making uze of the bridge, 
and such of those living in the neighbourhood who 
had no hand in administering the revenues, made a 
determined movement in favour of freeing the 
passage from tolls, and this was effected between 
1561 and 1567 by the generosity of a citizen who 
bequeathed certain lands in the vicinity, that 
produced a revenue of 40]. a year, to be expended 
in maintenance. The amount suggests that the cost 
of repairs was very small, and that the tolls levied 
through some centuries had not been wholly devoted 
to their legitimate object. The new arrangement 
appears to have been satisfactory, for the bridge 
remainéd free and in tolerable repair during more 
than two centuries, when it was found to be too 
narrow for the increasing traflic. The platform was 
widened in 1791, and 20 years later the Corporation 
of Kingston was prosecuted for allowing it to fall 
into decay while possessing’ funds for its main- 
tenance. An adverse verdict was returned 
against them, and repairs were actively carried on 


that the construction of a new bridge could not be 
much longer delayed. 

An Act was obtained in 1825 for a bridge on 
the design of Lapidge, architect to the Corporation 
of Kingston. The trustees appointed under the 
Act applied to the Exchequer Bills Loan Commis- 
sioners for assistance to the amount of 45,0001. 
Previous to acceding, they submitted the design to 
their engineer, Mr. Telford, who reported ‘‘ that 
as the blue clay has been found quite across the 
bed of the river, I am of opinion that with the 
precautions provided on the working drawings and 
specification that the work is very practicable, and 
if well executed will prove a substantial and useful 
edifice.” Telford estimated that ‘tthe work may 
be properly executed for the sum of 31,300/., and, 
together with the expense of houses and grounds, 
flood arches and approach roads, for the sum of 





47,4071.” The Act, however, limited the amount 


sheriff of the county to furnish them with materials 
for the repairs of the structure, whenever they 
should be required. John Lovkyn, who died in 
1358, gave by will 101. for the repair of the ‘ but- 
ting’ (abutments) of the bridge. In 1376 Ed- 
ward IIT. issued letters patent by which he assigned 
the custody of the bridge and causeway, then gone 
to ruin and decay, to the bailiffs of the town, for a 
term of 51 years, with authority to collect tolls on 
certain articles specified during the space of 10 
years. The structure had probably become dilapi- 
dated after the term of the grant had expired ; for 
in the 27th of Henry VI. the care of the bridge 
was granted by patent to the bailiffs and approved 
men of Kingston, for a term of 51 years, witha 
power to levy tolls. At length, in 1565, Robert 
Hammond, one of the bailiffs, settled land valued 
at 40]. per year for the future support of the 
bridge ; and his benefaction was recorded in an 

















to be raised to 40,000/., so Mr. Lapidge had to 
suggest alterations to effect economy, and these 
meeting Mr. Telford’s approval, the bridge works 
were commenced on a more moderate scale. The 
structure is of Grecian architecture, and consists of 
five elliptical arches; it is built chiefly of brick 
with ashlar facing. The highest flood recorded 
rises 6 ft. above the line of springing of the arches, 
and the lowest summer water level is about the 
same distance below it. The foundations are all 
laid on the blue clay. The width of the piers is in 
each caseabout one-sixth of the span of the adjoining 
arch, and the roadway of the bridge has an inclina- 
tion of 1 in 40.* A name-plate on the bridge states 
that it was opened on July 17, 1828, and freed 
from toll on March 12, 1870. It may be added 
that the approaches are carried on brick arches 
about 38 ft. span on each side of the river; on the 
west bank there are two such arches, and on the 
east bank there is one. 

We will conclude this notice of an interesting 
subject with some quotations from Bayley’s ‘‘ Topo- 
graphical Survey of Surrey,” a book published 
about 1840: ‘‘ There is reason to believe that the 
original bridge at Kingston was, at least, cceval 
with that at London, if not of anterior erection. 
It has even been inferred from a passage in Dion 
Cassius that there was a bridge here at the time of 
the invasion of Britain by the Romans under 
Aulus Plautius, a.p. 43; yet nothing definite 
can be determined from the historian’s words. 
Leland says in his Itinerary that ‘the bridge was 
at first lower down the stream, and that in the 
times of the Saxons a new one was built on or near 
the spot where it has ever since stood; but the 
earliest distinct notice of Kingston Bridge appears 
to be that which occurs in the Close Rolls of the 
seventh year of Henry III., where it is stated that, 
in consequence of a representation made to the 
King of the bad condition of the bridge, he com- 
mitted the custody and superintendence of it to 
Henry de St. Alban and Matthew Fitz Gefferey de 
Kingston, and ordered the bailiff of the town and the 


«3 “An Account of the Bridge over the Thames at 
Kingston,” by J. B. Birch, Proceedings of the Institu- 





for some time longer. It was evident, however, 


tion of Civil Engineers: 





Oxtpv Kineston Brince. 


Inscription on a stone in the masonry of one of the 
abutments, stating that he ‘made this bridge tolle 
free Nov. 18th, 1565.’ The structure to which 
the preceding notices relate was of wood, and 
during the civil commotions in the kingdom at 
different periods it was repeatedly damaged and 
partly destroyed ; as in 1554, when Sir Thomas 
Wyat, in arms against the Government of Queen 
Mary, led his followers to Kingston, and found 
the bridge had been so much injured by 
his opponents that several were employcd in 
repairing it, to enable his men to cross the river. 
For a long time the bridge bad been kept in repair 
by the Corporation of Kirgston, but at length, 
about 1812, it had become ero dilapidated as to re- 
quire rebuilding, and doubts having arisen whether 
it ought not to be deemed a county bridge, a depu- 
tation of magistrates of Surrey and Middlesex was 
appointed to inquire into the facts, but after a full 
investigation they agreed that the counties wee 
not liable. An indictment was afterwards preferred 
by the inhabitants of Middlesex against the corpo- 
ration, for neglect of duty, and in a second trial 
(the first having failed through an informality of 
proceedings) before Lord Ellenborough, in the 
Court of King’s Bench, November 15, 1813, it was 
proved that the defendants ‘held an estate which 
had been given to them for the repair of the bridge, 
and that they had been used to repair,’ and a 
verdict was given against them. Some reparations 
were, consequently, made at their expense in 1816, 
but the necessity of a new structure becoming every 
cay more evident, the corporation obtained an Act 
of Parliament in 1825 (sixth of George 1V.) for 
‘the rebuilding of Kingston Bridge, and for im- 
proving and making suitable approaches thereto.’ 
In the preamble of the Act it is stated that the 
bridge being decayed and dangerous, and the estates 
pertaining to it insufficient for the expense of re- 
building, it was expedient that money for the pur- 
pose should be raised upon the credit of the tolls. 
It was, therefore, enacted that the corporation 
should be empowered to build a new bridge within 
200 ft. southward of the old one, and make ccn- 
venient approaches. The bridge estate consists 





of 10 acres 3 roods 2 poles. In pursuance of the 
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Act a design for a new bridge was procured from |fact, associated with the circumstance that here | 


Mr. Edward Lapidge, architect, and a contract | 
entered into with Mr. Herbert for the erec- | 
tion of a structure of stone and brick for | 
the sum of 26,8001. On November 7, 1825, 
the first stone of this bridge was laid by the Earl of | 
Liverpool, high steward of the corporation, with | 
the usual formalities, and on July 17, 1828, the) 
bridge was opened in grand procession by the 
Duchess of Clarence, now Queen Dowager... .| 
Kingston Bridge isa handsome structure, consisting 
of five principal elliptical arches, crossing the main | 
stream of the river, with two smaller ones on each | 
side for the passage of land floods. The centre arch 
is 60 ft. span and 19 ft. high, the others are 56 ft. | 
and 52 ft. respectively. The main abutments are | 


terminated by circular towers or bastions, and the | centration of the manufacturing plant. The total) 


there is a complete installation of labour-saving 
appliances, affords sufficient reason for its choice as 
a work to be visited by the Institution of Mechanical 
Engineers next week. 

The Dawsholm station was originally laid out 
‘by the corporation in 1869 and 1870. The works 
of the Partick, Hillhead, and Maryhill Company 
were taken over in 1890. These latter adjoin 
Dawsholm, being separated only by the Forth and 
Clyde Canal. A tunnel was constructed under 
the canal, and the works thus connected make one 
large station, the site of the old works being used 
principally for storage, although there still exists, 
for use in emergency, the plant of the old com- 
pany. Economy, however, suggests the con- 
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| Total Make, and the Price of Gas in Glasgow, 1855 to 1895. 








| 
Vea Makein Cubic {Price per 1000) Total 
i Feet. Cubic Feet. | Revenue, 
8. d. | & 
1865 | 593,181,000 _ - 
1860 | 769,241,C00 5 0 ~ 
1865 | 990,094, 4 2 _ 
1869 1,206,921,000 4 7 ~ 
1870 1,295,863, ee 235,701 
1875 1,649,616,000 5 5 378,392 
1880 1,859,582,00) 3 10 341,274 
1885 2,368,131,000 8 6 428,227 
1899 | 8,058,277,000 2 6 | 417,589 
1891 3,50€,633 000 | 483,576 
1892 | 4,116,070,500 = 547,473 
1893 4,282,353,400 2 9 594,049 
1894 | 4,278,274,700 2 6 569,546 
1895 4,525,265,500 2 6 _ 
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parapets surmounted by a cornice and balustrade, 
with galleries projecting over the piers, which give 
a bold relief to the general elevation. The full 
length of the bridge is 382 ft., and its breadth in 
the clear 25 ft. The entire expense of this struc- 
ture, including the purchase of the ground, wharfs, 
&c , for making the approaches, was about 40,000/. 
Since it has been opened the average sum at which 
the tolls have been let annually has been about 
20001. In consequence of the erection of the 
bridge on a new site, the approaches were greatly 
improved on both sides of the river, and on the 
Kingston side a new and wide street was made in a 
line with the London-road.” 

_In connection with the old wooden bridge at 
Kingston may be noticed the ancient custom of 
punishing scolds by immersing them in the Thames 
on a cucking stool affixed to a beam that was run 
out over the river from the main arch or pier. It 
appears from the churchwardens’ accounts that a 
new cucking stool] was made at Kingston in the 
year 1572 (14th of Queen Elizabeth), and the 
following charges are stated: The making of the 
cucking stool, 8s.; ironwork for same, 3s.; timber 
for same, 7s. 6d.; three brasses for same and three 
Wheels, 4s, 10d. From the mention of wheels in 
this account, it is probable that the reputed scold 
(after conviction) was drawn in procession to the 
place of immersion, amidst the shouts and jeering 
of her offended neighbours. 

The last recorded administration of this punish- 
ment was 80 or 90 years before Bayley wrote in 1840, 
but the stool was long after kept in the town barn, 
that has since disappeared. 





THE GLASGOW GAS WORKS. 
Tue Dawsholm station is the largest and most 
recently reconstructed of the three gas- producing 
works of the Glasgow Gas Corporation, ard this 
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production at Dawsholm is now 13 million cubic 
feet per day of 24 hours, and this, added to 
7 million cubic feet made at Tradeston station, 
which was recently reconstructed,* and to 7 million 
cubic feet made at Dalmarnock station, gives a total 
make for Glasgow and district of 27 million cubic 
feet. There is, too, storage capacity at the three 
stations for fully 18 million cubic feet. Notwith- 
standing the extensive adoption of the electric light 
with the starting of the corporation central station, t 
the consumption has gone on steadily increasing, 
and here some figures may be given in tabular form 
to show the steady advance in recent years : 








* This work was illustrated and described in ENGINEER- 
ING, vol. xlix., pages 58, 59, 62, 86, 87, 141, and 142. 
+ See ENGINEERING, vol. lv., page 219. 





Gas was first supplied to Glasgow in September, 
1818, by the Gaslight Company, who continued 
without opposition until 1844 ; but there are no 
records until 1827, when meters were first used, 
and in that year the consumption was but one- 
sixtieth what it now is, or barely 80 million cubic 
feet. From 1830 the progress was very marked, the 
production being 217 millions in 1843. The oppo- 
sition company—the City and Suburban—started 
in 1844, and by 1850 the consumption was 451 mil- 
lions, or but a tenth what it now is. The corpora- 
tion took the works over in 1869, when Mr. Foulis 
became engineer-in-chief, and, since then, as the 
Table shows, the consumption has increased fourfold, 
although in the same period the population has barely 
increased 20 percent. This, of course, is due to the 
cheapening of the process of production, the steady 
decrease in the price per 1000 cubic feet, and the 
increasing facilities offered by Mr. Foulis’ depart- 
ment for consumption in cooking and heating, &c. 
The economy at the works is reflected by the fact 
that if the people were to-day paying the same rate 
as in 1869, their aggregate amount would be 
1,200,0001., instead of 600,000/. But we have said 
enough as to history and general results. 

The plan of the Dawsholm Works, on the present 
page (Fig. 1), will assist the reader in following our 
description, which will be devoted more particularly 
to the details of the labour-saving plant. The 
works are well situated so far as railway facilities 
are concerned, sidings being provided from the 
North British system, while the Caledonian Com- 
pany are at present laying down sidings in connec- 
tion with their Central Railway, described in our 
issue last week (page 85 ante), to give the ‘‘ two 
strings to the bow” which is very necessary in 
railway matters. Facility is also afforded by the 
canal, as coal and limestone are brought and coke 
and waste lime despatched by boats. The two 
sections of the works, separated by the canal, are 
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MECHANICAL GAS RETORT CHARGING PLANT; DAWSHOLM GAS WORKS, GLASGOW. 


MR. WILLIAM FOULIS, ENGINEER TO THE GLASGOW GAS CORPORATION. 
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connected by a tunnel as shown on the plan. Two | ing, and is fully shown on the cross-section, Fig. 2, | full length of the house, and 50 ft. wide on one 
gas mains are laid under the rails through the | of the tunnel on page 107. | side, and 60 ft. on the other. In this are 832 re- 
tunnel to pass the gas from the producing works, The works originally consisted of a retort-house torts, and these, like the retorts in all the works in 
to the large holders, The construction is interest- | 590 ft. long, 70 ft. wide, with a coal store the Glasgow, are 9 ft. long, 21 in. wide, and 16 in. 
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MECHANICAL GAS RETORT CHARGING PLANT; DAWSHOLM GAS WORKS, GLASGOW. 





8071.6. 


MR. WM. FOULIS, ENGINEER TO THE GLASGOW GAS CORPORATION. 
(For Description, see Page 107.) 
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high inside measurement, Q-shaped, made of | 


fireclay 3 in. thick. These are set in groups of 
eight in brick ovens 8 ft. wide and 8 ft. high. 
Cast-iron mouthpieces are bolted on to the front 
of the retorts, from which the ascension pipes 
are carried to the hydraulic main, which latter is 
supported on cross-girders from the binders tying 
the retort benches. But the arrangements gene- 
rally do not call for special comment. It is inte- 
resting, however, to remark that here Mr. Foulis 
first tried his drawing machines, and here, also, 
he, in conjunction with Sir Wm. Arrol, perfected 
the retort-charging plant which has so readily been 
adopted elsewhere, and which we shall presently 
describe. Of course, this retort-house has been 
fitted for the same mechanical coal-breaking, con- 
veying, charging, and withdrawing machinery as 
the new retort-house, which we shall describe more 
fully. 

Aion three years ago an additional retort-house 
was built, and it is shown alongside of the old 
retort-house on the plan, and here it may at once 
be said that ultimately this latter will be dupli- 
cated, as shown by the dotted lines. Meanwhile, 
however, only one row of retorts, numbering in 
all 512, has been constructed. This explains why, 
in the sections on pages 108 and 109 of this retort- 
house, with its complete system of coal conveyors, 
elevators, hoppers, breakers, charging and drawing 
plant, with 3-ton locomotives for taking away the 
coke, there is on one side a wall, and columns on 
the other, with weather boarding. The latter is 
simply the dividing line between two bays, the second 
to be ultimately built. For the present, however, we 
shall deal with the one bay nowcompleted. The ar- 
rangement, as will be seen from the plan, differs 
from the old house in having the coal store at one 
end instead of alongside. This simplifies the auto- 
matic arrangements. The retort-house is 355 ft. 
long, and the extension for coal storage is 235 ft. 
The roof of the retort-house is formed of T-iron 
principals, carried on one side bythe wall, and on the 
other by longitudinal lattice girders 6ft. deep resting 
on cast-iron columns 27 ft. long, placed 45 ft. apart, 
bolted to stone piers 5 ft. square, carried up from the 
producer floor to the retort-house floor level. The 
principals are placed 5 ft. apart from centre to 
centre, and are formed of T-iron 4 in. by 5 in. by 
4 in., braced and trussed as shown on Fig. 3. The 
purlins are of angle-iron 14 in. by 1} in. by } in. 
placed 103 in. centres. The roof is covered with 
slates, 24 in. by 12 in., fixed to purlins with lead 
nails. A wooden ventilator is carried along the 
whole length of the roof, neatly fitting round the 
chimneys, of which there are two in the length of 
the retort-house, each 100 ft. high and 8 ft. inside 
diameter, lined with firebricks. The roof over the 
coal store is different in construction, and covered 
with galvanised corrugated iron, No. 16 B.W.G. 

The 512 retorts in this new building are of the 
same dimensions as for those in the old retort- 
house, and the setting is exactly the same. Mr, 
Foulis, indeed, has adopted certain standards which 
are common to all the works, so that the parts 
being interchangeable, and easily ordered in large 
numbers, economy is insured. The average make 
of the retorts is about 9600 cubic feet of gas per 
day of 24 hours, the retorts being charged every 
three hours, and the charge is, on the average, 
24 cwt. per retort, making 1 ton of coal produce 
9600 cubic feet of gas. The coal is mostly got in 
the neighbourhood — Laaarkshire and Ayrshire. 
The gas has an illuminating power of from 21 to 
22 candle- power. 

The retorts are all heated on the Siemens regene- 
rative principle, and there is one producer for each 
setting of eight retorts. These are situated in front 
of the bench and below the floor level, as shown on 
the sections on pages 108 and 109, Figs. 3 and 4. 
The producer is 7 ft. high and 2 ft. inside diameter, 
built of firebricks and inclos:d in a steel shell. 
There are four openings at the bottom for the ad- 
mission of air, and the taking out of ashes. The 
coke is drawn hot from the retorts into the pro- 
ducers every six hours. 

The feature in the retort-house, however, which 
will interest the Mechanical Engineers most is the 
automatic stoking machinery, and here it may 
be said that a large number of gas works are now 
being fitted with this system. The arrangement 
of conveyors and hoppers differs with the varia- 
tions in design of retort-house ; both the charging 
and withdrawing plant is similar in detail. At 
the Tradeston station the plant has been working 
for several years ; at the Beckton works in London 








the machinery works 100 retorts. Similar machi- 
nery is in use at Birmingham, Liverpool, London, 
Vienna, The Hague, Amsterdam, &c. 

Confining ourselves, however, for the present to 
Dawsholm, we may begin with the discharge of the 
coal from the railway wagons, which are run in 
on two lines of high-level railway 223 ft. above the 
coal store floor. The coal may be emptied into 
the store or carried forward to the end of the 
retort-house, and there tipped into Y - shaped 
wooden hoppers, each capable of holding 120 tons. 
On leaving the hopper the coal first passes over an 
inclined grating, for the purpose of separating the 
small pieces, the remainder dropping into the coal- 
breakers. These consist of four rollers; two on the 
top and two on the bottom. The former are fitted 
with hooked claws for breaking up the large lumps, 
while the latter ‘‘size”’ the coal. The claws are 
of cast steel, four to the circumference and five 
to the length of the drum, so that there are in all 
20 claws. The top rollers work towards each other, 
the claws of the one fitting into the spaces between 
the claws of the other, and working so that 
the claws of each roller operate alternately 
and against each other diagonally, and thus the 
coal is ultimately broken to about 3in_ cubes. 
The bottom rollers are fluted, and the coal 
passing through them drops into the elevator 
**boot,” whence it is carried up on an elevator, 
which is 47 ft. 9 in. long centres (Figs. 5 to 11). 
The framing of the elevator is of steel angles 24 in. 
by 24 in. by 4 in., stiffened by plates and lattice bars. 
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The buckets (12 in. by 7 in. deep by 6 in. wide) are 
bolted to an endless chain, 18 in. apart ; and the ele- 
vators are driven by means of detachable steel 
chains, the power being applied at the top centre 
to a sprocket wheel on the end of the top shaft. 
The speed of the buckets is about 140 ft. per minute. 
By this elevator the broken coal is discharged into 
a 20-ton storage hopper, fixed about 20 ft. above 
the retort-house floor, and supported on cast-iron 
columns and girders. The coal is drawn from 
this, when necessary, into the hopper on the 
retort - charging machine, which traverses the 
floor of the retort-house, being driven by its own 
motor. The coal breaker and elevator described 
are driven by a small horizontal steam engine, 9 in. 
cylinder, 14 in. stroke, the former by steel gearing, 
the latter by steel detachable chains. This arrange- 
ment is shown on the section, Fig. 4, page 109. 
This plant is situated at the end of the retort- 
house, the breakers and elevators being placed below 
the floor ; and, as itmight be inconvenient to have the 
two retort-charging machines travelling tothe same 
storage hopper at the end on the one line of rails, it 
was thought desirable that when the coal was broken 
as described, part of it only should be elevated, 
and part carried by a conveyor, along the side of 
the retort-house, to another storage hopper at mid- 
distance. The conveyor consists of pans neatly 





fitting into each other and attached to special 
links, and is illustrated in detail by Figs. 13 
to 18, on page 109, and Figs. 19 to 22, annexed. 
The coal is delivered into a short elevator, as shown 
on section (Fig. 4), thence deposited on the pan 
conveyor, and carried along for 200 ft., where it falls 
down a sloping shoot into a boot for another 
elevator, which raises it to a second 20-ton storage 
hopper similar to that at the end of the retort- 
house. This arrangement is shown on the section, 
Fig. 3, page 108. Thus the two charging machines 
have separate storage hoppers. 

There are two charging and two drawing machines 
on each side of the retort-bench. They are worked 
by hydraulic pressure by a duplicate set of pumping 
engines placed under the retort house floor, the 
steam cylinders being 16 in. in diameter by 
15 in. stroke, while the pumps are 4 in. in dia- 
meter. They are very compact, and have no fly- 
wheel. There is an accumulator loaded to 
350 lb. pressure per square inch, the latter being 
10 in. in diameter and 6 ft. stroke. The water 
pressure is conveyed to the charging machines 
by flexible hose pipes fixed to travelling carriages 
or sheaves suspended from the tie-rods of the roof. 
There are several such pipes and sheaves, so as to 
obviate a very long length of loose pipe. The ends 
of the pipes have cocks fitted on nozzles which fit 
into a joint pipe on the machine. The nozzle suits 
both charging and drawing machines. There is a 
duplicate set of pipes for the return water from 
the charging machines, but the exhaust water from 
the drawing machines is utilised to partly cool the 
rake rod and also the coke as it is withdrawn. At 
Greenwich and some other works there is a short 
return pipe discharging into an open trough along 
the side of the building, about the same height as 
the outlet valves, so that there is practically no 
back pressure as in the other system. 

And now, before entering upon a detailed descrip- 
tion of the two machines, it may be here stated that 
each charging machine works 40 retorts each hour, 
and as the retorts are only charged every three 
hours, one machine can easily overtake 120 retorts. 
Of course, in the 24 hours the machine charges 
these 120 retorts eight times, equal to 960 retorts 
per day. The drawing machine is equal to the 
same number of retorts. The charging machine 
cost 400/., and the drawing machine 200/. The 
saving effected by the use of the machinery, as 
compared with hand labour, is very considerable. 
It is calculated that when all the Glasgow works 
are fitted with it, the saving will not be less than 
25,0001. per annum, the saving being about 1s. 2d. 
to 1s. 3d. per ton of coal carbonised. 


(Zo be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 16, 1895. 

THE extraordinary demand for mill and furnace 
products continues in all sections. Stocks of iron con- 
tinue to decline at the rate of 20,000 tons per week, 
and production is rapidly increasing. Despite these 
conditions, supplies are deficient. Southernironmakers’ 
combinations have made higher prices possible. Steel 
billets have advanced at Pittsburgh to 21 dols. and 
over, but large contracts have been quietly made 
within two days at less. Should consumers insist on 
covering requirements this month for material that 
cannot be used before 60 days, there will be an 
advance that will prove disastrous, Furnace and mill 
production is sold up to September 1. Manufacturers 
would be better pleased if buyers deferred the placing 
of further orders until after 30 days. O’Keep is 1.45; 
refined bars, 1.30, 1.50; steel a. 1.70; shell, 1.80; 
flange, 1.90 ; angles, 1.60; beams and channels, 1.65. 
The improvement is penetrating agricultural and 
mining interests. The demand for machinery is much 
better, especially for steam pumps, lathes, shafting, 
and electrical equipments. The production of coal 
has reached enormous proportions, and most distribut- 
ing centres are crowded. Steel rail mills are still 
increasing orders, chiefly for girders. Old iron and 
steel rails are in great demand, and arrangements 
are now being consummated for the taking up, as 
rapidly as possible, of several hundred miles of old 
rails in some of the southern States, and replacing 
them with steel rails. The general tendency of prices 
is upward, but the momentum has already largely 
—* itself, and the fact will soon be demon- 
strated, 





A Derp Bortnc—A boring which has just been com- 
pleted at Parochowicz, in Silesia, is said to have reached 
the greatest depth yet attained below the level of the sea. 
nd ee of the boring is 24 in., and its depth 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y¥ esterday our weekly mar- 
ket here was only moderately attended, and there was 
not a great deal of business transacted, politics still 
attracting a Jarge amount of attention. Affairs were 
quiet and somewhat dull at the opening, but later in the 
day there was a little more life in the market. Early on 
a few lots of No. 83 g.m.b. Cleveland iron were sold 
at 35s. 104d. for prompt f.o.b. delivery, and there 
were buyers wko endeavoured to procure the ruling 
quality at 35s. 9d. On the other hand, eellers were very 
reluctant to accept less than 36s. for No. 3, and towards 
the close of the market that figure was generally quoted. 
For delivery over the rest of the navigation season, 36s. 3d. 
was realised. Middlesbrough warrants opened weak at 
353s, 104d., but they stiffened afterwards, and closed 
pretty firm at 36s. 1d. cash buyers. The lower qualities 
of pig iron were steady, No. 4 foundry realising 35s. 
and grey forge being 34s.—both for early delivery, but 
for the latter the demand just now is only very poor. 
Kast coast hematite pig iron was in fairly good request, and 
prices had an upward tendency. Business was recorded 
at 432. for early delivery of Nos. 1, 2, and 3, but some of 
the makers put the price at 433. 3d., and were not disposed 
to accept less. Spanish ore varied in price a little, sellers 
endeavouring to advance quotations. Rubio was said to 
have been bought at 12s. 3d. ex-ship Tees, but 12s. 44d. 
and up to 12s. 6d. were also quoted. To-day our market 
was steady, but rather quiet. Ooly a moderate amount 
of business was transac’ Warrants fluctuated some- 
what, but this had little or no effect upon the prices of 
makers, which were practically the same as those ruling 
yesterday. Middlesbrough warrants, after advancing to 
36s. 3d., eased off, and at the close of the market stood at 
363. 14d. cash buyers. 


Manufactured Iron and Steel.—Flatness still charac- 
terises the manufactured iron trade, but some people con- 
nected with it opine that at last there are indications of 
improvement. There is certainly room for it, for few 
firms have much work on hand. Common iron bars are 
4l, 15s. ; best bars, 5/. 53. ; iron ship-plates, 47. 123. 6d. ; 
and iron ship-angler, 41. 10s.—all less the customary 
24 per cent. discount for cash. Steel producers are, on 
the whole, busily employed, and quotations for some 
materials have been advanced. Ship-plates are put at 
4l. 17s. 6d., and ehip-angles, 4/. 15s.—both less discount. 
Heavy steel rails may be quoted 3/. 15s. neb at works. 
In eeveral of the small industries there is now some im- 
provement noticeable. 


The Coal and Coke Trades.—Fuel prices are pretty 
much the same as those last given. At Newcastle best 
Northumbrian steam coal is in good demand at 82. 9d. 
f.o.b. Gas coal prices are rather easy. Here good 
qualities of blast-furnace coke remain at 12s. 3d. delivered 
at Cleveland works. 


Wages in the Northern Iron Trade.—To-night Mr. 
Waterhouse, the accountant to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trade of the North of England, issued his report for the 
two months ending June 30 last, showing the net average 
selling price to have been 4/. 14s. 1d. per ton, against 
4l. 14s. 10d. for the previous two months. In accordance 
with the sliding scale arrangements, wages will thua for 
August and September remain unchanged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Stec!.—Business has been greatly interfered 
with because of political mattere, but the iron market 
has remained firm, and it 1s the opinion of smelters and 
holders of stcck that next month will see a rise in prices, 
Consumers have been buying cautiously for some months 
past, and stocks are low. Should the increase in business, 
which is expected, take place, a number of furnaces will 
be blown in, and the output from this district increased. 
At the present time there is some competition with Derby- 
shire and Staffordshire makers, but it appears to be 
subsiding, as local smelters have brought their terms 
down, and have a saving of carriage in their favour. 
Amongst manufactured irons, bar commands the freest 
tale, and in some instances a rise of 2s. 6d. per ton is 
asked on the opening quotations of the month ; but chain 
and cable of best quality are being sent to the various 
English ports. In steel the tone is slightly upward for 
Bessemer and Siemens qualities. Agents state that when 
the present stock-taking is completed in the large works, 
and the political excitement has abated, figures will go up, 
and they are very reluctant to commit themselves to for- 
ward deliveries. In the crucible cast steel department, 
orders to hand are principally from the United States, 
India, and Australia, with a quiet but steady call from 
home consumers. 


Er gineering.—The rush of orders for summer and 
autumn deliveries in connection with the agricultural im- 
plement department has now been satisfied, and these 
branches are slacker, but there is an increased demand in 
the general engineering trades for engines, both traction 
and stationary. It may be assumed that not more than 
10 per cent. of the ordinary engineering mechanics in this 
district are out of work or on short time. There isa better 
call for machinery used in local industries, and some 
firms have heavy orders on band for stamping machines 
for export to Australia and South Africa. The general 
Opinion in connection with these important branches is 
that there will be an improvement in trade in the autumn. 


. Whitby Steam Shipping Trade.—Chartering operations 
ave to some extent been interfered with by the Parlia- 








mentary contest, and there is a very marked depression 
in the freight markets this week. The outward rates 
continue on a low scale in nearly all directions, and home- 
wards the freights for prompt ond early loadings are 
most unfavourable to shipowners, especially from the 
Black Sea, Azoff, and Danube. Business from India 
and America is also very dull, and rates are unprofitable. 
The decline, as compared with a few weeks back, is very 
considerable in some of the principal trades. Several 
Whitby steamers are, nevertheless, making fair returns, 
and there are better hopes for autumn business, which is 
promising improved results. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for steam coal have shown more 
firmness, production having been temporarily reduced ; 
the demand, however, has not been particularly active. 
The best steam coal has made 10s. 3d. to 10s. 6d. per ton, 
while secondary qualities have brought 93. 3d. to 9s. 6d. 
per ton. The output of house coal has been reduced, bub 
business has been dull and depressed notwithstanding ; 
No. 3 Rhondda large has been quoted at 9a. 3d. to 93. 6d. 
per ton. Foundry coke has made 15s. to 163. per ton, and 
furnace ditto 12s, to 14s. per ton, according to quality. 
The manufactured iron and steel trades have shown a some- 
what better feeling, and quotations for steel rails have 
been slightly firmer. 


The “* Mojestic.”—It is proposed to work on the Ma- 
jestic day and night, £0 as to complete her by December. 


Bristol and South Wales Railway Wagon Company, 
Limited. —The directors of this company recommend a 
dividend at the rate of 10 per cent. per annum, free of 
income tax, for the past half-year. 


Water Supply of Cardif.—At a meeting of the water 
works committee of the Cardiff Town Council on Friday, 
Mr. Priestley, water works engineer, reported that there 
were 186,000,000 gallons in the reservoir at Llanishen, 
being an increase of 27,000,000 gallons. . 

Newport.—The activity noticed in the ship-repairing 
trade continues. One of the hoists at the South Alex- 
andra Dock is now ready for work, and another will be 
in operation shortly. The hoists have a lift from 50 ft. 
to 52 ft. above water level in the dock, being 10 ft. in 
excess of the lift of the hoists erected in the same dock 
a short time since, and 20 ft. above the ordinary lift. 


Port Talbot Dock and Railway.—Satisfactory progress 
is being made with the construction of the railway and 
dock at Port Talbot. About six miles of temporary line 
have been laid, eleven viaducts and bridges are in progress, 
and repairs to the south pier are well advanced. Con- 
tracts have been entered into for the construction of a 
new general goods wharf on the North Bank, and for the 
erection of an additional coal-tip. The expenditure on 
the works to date is 111,940/. 23. 7d., and during the 
next six months it is estimated that the works will involve 
a further outlay of 100,000/. 


The ‘‘ Sharpshooter.”—The Sharpshooter, torpedo gun- 
boat, is ready for her second series of trials with the 
Belleville boilers. The first series of trials, which con- 
sisted of four separate runs of 1000 miles each, with the 
engines working at 1530 horse-power indicated, has been 
completed oe notwithstanding severe weather 
encountered in the Irish and Bristol Channels. Through- 
out the trials a noticeable feature was the excessive 
vibration of the vessel. The boilers themselves have 
given, however, every satisfaction. The second series of 
trials consists of two trips, each of 1000 miles, with an 
average of 1800 horse-power indicated. 


Railways in the West.— The revenue of the Great 
Western in the first fortnight of the new half-year showed 
a decrease of 79501. The receipts of the London and 
South-Western. on the other hand, exhibited an increase 
of 37171. The Taff Vale was enabled to report an increase 
of 2887. The London and South-Western appears to be 
gaining somewhat upon the Great Western, with which 
it competes in Devonshire and Cornwall. 


The Bristol Channel —The amount of customs revenue 
collected last year at Bristol was 1,386,208/., as compared 
with 1,275,672/. in 1893. The amount of customs revenue 
collected at the other Bristol Channel ports last year was 
219,643/., as compared with 219,946/. in 1893. 


Swansea.—Tivplates have been shipped upon a con- 
siderable scale, and stocks at the docks are now reduced 
to 128,844 boxes, or 160,753 boxes less than at the corre- 
sponding date of last year. The tinplate trade is develop- 
ing generally a better tone, and prices are tending 
upwards, 


Llanelly.—A meeting of the Llanelly Harbour Com- 
missioners was held on Monday, when the question of 
increased dock accommodation was discussed. It was 
decided to apply to Parliament for an Act for the con- 
struction of a new dock, in accordance with the recom- 
mendation of the engineer, and also for the following 
additional powers: The definition of the Port of 
Llanelly ; increared rates; payment of cargo dues at 
Burry Port; reclamation powers; line of channel and 
limit of deviation from Llanelly to sea under the absolute 
control of the commissioners; prohibition of artificial 
planting of grass below high-water mark; seaward 
boundary of the port defined ; exemption from respon- 
sibility of sunken vessels; refuge dues ; anchorage dues ; 
dues to be charged on vessels laying up within the limits 
of the harbour; the present loan of the commissioners to 
be consolidated with a proposed new loan, the estate 
revenues, and 6d. general district rate, continuing as 
security for the entire loans of the commissioners. 


A Hudraulic Tip.—A hydraulic tip recently erected at 
Port Talbot by Sir W. G. Armstrong and Co., Limited, 


was used for the first time on Monday for loadin 
steamers. About 1200 tons of coal were loaded on hened 
the Rochefort, steamer, with such expedition that the 
vessel left by the same afternoon’s tide, 





Lran’s Royat Navy List.—We have received from 
Messrs. Witherby and Co., 326, High Holborn, W.C., a 
copy of the71st issue of Lean’s Royal Navy List. It contains 
an account of the War and Meritorious Services, &c., 
of the officers of the Royal Navy and the Royal Marines, 
the dates of all commissions, dates of birth of flag officers, 
captains and officers of Royal Marines, together with a 
list of medals, clasps, decorations, rewards, and the like. 
Tt has also a list of ships on foreign and particular service, 
ships in course of construction, and of all vessels in com- 
mission. [Price 7s. 6d.] 





Exrcrric RAILWAY IN COPENHAGEN. —A French syndi- 
cate, which is co-operating with several local gentleman, is 
about to construct two or three electric railways, con- 
necting Copenhagen with various points in the neighbour- 
hood with which there has hitherto been no connection 
by rail. The first line to be taken in hand is the one to 
the island of Amak, on which part of Copenhagen is 
located, and the capital for which is 1,200,000 fr., or 
about 50,0007. It will be a “ring” railway, and it is 
under contemplation for the company to buy up land 
along the railway, and upon it build labourers’ houses, &c. 





Ossett Szewace Disposat.—An inquiry was held on 
July 23, at Ossett, by Col. W. M. Ducat, R.E , into the 
application of the Ossett Town Council for borrowing 
powers for 3300/., required for the extension of their 
Eastern Outfall Works of sewage treatment. These 
works were constructed nearly 20 years ago by Mr. M. 
Paterson, C.E., of Bradford, who now explained the pro- 
posed extension, consisting chiefly of four new settling 
tanks, holding 180,000 gallons, and the preparation of 
7 acres of land for filtering purposes, edie a screening 
tank, sewage wheel, &c. The council deal with the 
whole liquid refuse of their outfall district, both trade 
and domestic. 





Tue EmMptoyMENt OF Mercuant STEAMERS IN THE 
GERMAN Navy.—One of the ten steamers belonging to the 
Hamburger Packetfahrt Actiengesellschaft and the North 
German Lloyd, which are constructed with a view of 
being used as auxiliary cruisers and despatch boats, will 
take part in this year’s naval manceuvres. England and 
America possess a number of such steamers, and the 
French Government has similar arrangements with the 
Messageries Maritimes and the Compagnie Générale 
Transatlantique. France, Italy, and Austria-Hungary all 
subsidise certain owners, who undertake to have a certain 
numter of steamers in such a state that they can be used 
in times of war. Russia subsidises her voluntary fleet 
with 1,580,000 roubles annually, and these vessels must 
every year steam a distance of some 140,000 nautical 
miles. The recently established line which maintains the 
connection between the various Black Sea ports is to some 
extent manned with non-commissioned officers, men, and 
stokers from the Imperial Navy. A similar plan is 
being considered in the States, the subject having 
been investigated and reported upon by a special 
commission, Germany does not mean to be left be- 
bind in the employment of merchant steamers for mari- 
time purposes, and a practical experiment is now 
about to be made. In the German shipping world the 
plan of using merchant vessels for naval purposes has not 
been thought very favourably of, and particular objection 
was taken to the demands as to the armaments of the 
steamers, but this prejudice appears now to have given 
way, of which the arrangement with the two above 
large companies isan important indication. Should more 
vessels be required, the question arises whether this will 
have to be met by the building of large new steamers, as 
is the case in other countries, 





ENGINEERING TRADES.—Messrs. Matheson and Grant, 
13, Walbrook, London, in their half-yearly report state that 
there has of late been a distinct revival in the engineering 
trades, which, though it has, as yet, only slightly affected 
the values of coal, iron, and steel, still continues, and is 
likely to go further. Everywhere there is a feeling that 
the worst of a bad time is over, and when the Parliamen- 
tary elections now in progress are eres a steady and 
improving trade may be anticipated. In the United 
States there is already a marked revival. The prices of 
pig iron have during the last six months fluctuated only 
within a narrow range, but during the last few weeks 
there has been a distinct advance which gives promise of 
further improvement. The manufacture of finished iron 
has declined during the last few years from causes beyond 
those which have affected other industries. The output 
capacity of the large steel works, as compared with the 
preeent demand, still keeps down prices, but the demand 
is increasing and prices are tending upwards. A general 
improvement pervades almost all the numerous branches 
of mechanical engineering, and if prices are not yet as 
satisfactory as manufacturers desire, the fuller employ- 
ment in the factories, and the work in view, point 
towards an increase in the immediate future. The most 
marked advance has been among those who supply the 
machinery for mining and ore dressing, as well as the 
various subsidiary plant used in the transport of minerals, 
and in the pumping, conveying, and storage of water. 
In the electrical paw od the number of firms engaged, and 
their aggregate available capacity, still causes an undue 
competition, rendering contracts, for even important 
work, barely remunerative. Railway carriage and wagon 
builders still complain of insufficient work and unprofit- 





able prices, 






| 
i] 
| 
i 





































112 ENGINEERING. 





[JuLy 26, 1895. 








TUBE FRAME WAGON. 
CONSTRUCTED BY THE LANCASTER RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, LANCASTER. 


(For Description, see opposite Pa 
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made from the same pattern (Figs. 12 to 14), and 
weigh asa total lewt. 11 lb. (The latter the designers 
are prepared to replace with an equal number of 
pieces made of mild steel plates pressed into the 
required shape, as shown by the detail in Figs. 9 to 11, 
and they advise us by the use of the new form, a 
sample of which is shown with the exhibit, additional 
reduction in weight can be effected, beside reducing 
by one-half the number of fastening bolts and nuts.) 
These binders are not unlike those used in the con- 
struction of the four-wheel type of wagon shown by 
the same firm last year (see ENGINEERING, vol. lviii., 
page 149), in that the fastening bolts are relieved of 
the shear of the load by the peculiar overlapping of the 
inner walls of the device, but as a further advantage it 
will be seen that the value of the binder to firmly hold 
the tube is not solely dependent upon the fastening 
bolts, as, after the latter are screwed firmly into place, 
the rivets are driven through the wiogs attaching them 
to the transverse members of the frame, thus holding 
the binder firm in position even though the nut works 
off the bolt, this arrangement also affording a means 
of absolutely retaining the tubes in line of vertical 
centres against the leverage of the trussing-rods or 
body attuchments. It would appear another objection 
to the earlier wagons has been removed by the substi- 
tution of tubes screwed on the outside, in the ordinary 
manner, for the special internally screwed form the 
original designers saw fit to adopt, the present form 
nabling the attachment to the headstocks to be ex- 
tended into as broad a base on the plate and as far 
longitudinally on the tube as the exigencies of service 
may require, the sides affording the equivalent of the 
ordinary gusset plate when it is desired (Fig. 15). 
Special sockets have also been designed for coupling 
together tubes in ordinary lengths, instead of welding 
up the long unwieldy lengths as practised in the earlier 
system, It will readily be seen the advantages the new 
form possesses, especially for the construction of frames 
intended for export, as a frame may thus be built up 
in as many sections as desired, and correspondingly 
condensed for handling in transit. 

For the headstocks and transoms the designers have 
preferred to use a plain steel plate set on edge and re- 
inforced along the centre by small channels, a form that 
will commend itself when the method of connection to the 
longitudinals is considered, the only special section used 
throughout being a 4 in. by 2 in. by } in. steel channel, 
which it was found upon inquiry was a size more 
generally rolled throughout the world than any other 
of which it was possible to obtain information, the 
majority of British, American, German, and Belgian 
manufacturers carrying it in stock. 

It was to be expected that in perfecting the car 
attention would have been paid to the bogies. Whilst 
preserving the diamond form of side frames, all other 
parts have been brought to correspond to the improve- 
ments made in the wagon frame itself. Thus the 
heavy timber bolster, with its unmechanical shape and 
trussing, has been replaced by one built of the same 
section of plates and channels as the body transom. 
The usual timber or channel spring beam has been 
entirely discarded, its effect being discounted by the 
form of pressed steel guides, which entirely encircle 
the tubular columns or distance pieces extending 
‘etween the top and bottom bars of the arch frame. 
The arrangement has the merit of simplicity, beside 
giving a clearance above the line that was not possible 
with the bogies using the spring plank, the latter often 
being so low as to be in dangerous proximity to the 
parts of the signalling apparatus and other fixtures 
which it is often necessary to place between the 
rails. One of the bogies is shown without brakes, 
whilst in the other the tubular construction is carried 
further by the introduction of tubular distance pieces 
carried transversely across from one side frame to the 
other, and held by a special cap on the top of the 
columns ; these are arranged to carry the brake beams 
and afford a means of hanging them, so that the brake 
shoes remain in position on the wheels independent of 
the motion of the bearing springs. It may also be 
noted there are no pins, bolts, nuts, cotters, &c., to 
work out, the distance tube itself forming the axis of 
the links for hanging the brake beam ; facility is 
afforded for removing the whole of the brake gear or 
replacing any of its parts without the necessity of 
removing the bogie from under the wagon. 

The brake beam is also of tube, and appears to be 
an improvement on the form that has been used toa 
considerable extent on American railways, where the 
trussing-rod is carried through a slot in the tube ata 
point between the kingpost and the brake shoe, thus 


greatly weakening the tube at the point where it) 


receives no assistance from the truss. 
the construction of the brake beam shown is the brake 
head, which is made of pressed steel in such form as 
to interchange with the American Master Car Builders’ 
standard shoe and key. The body of the wagon is of 
timber, and constructed on the usual English lines. 
The floor is carried ona stout curb rail, and side doors 
are provided to facilitate loading and unloading. 
There is a fender rail of half-round iron along the top 


A novelty in| J 
' ends, in addition to the pull of piston. (Of course, we can 


line of the frame, which will doubtless give a good it any stiffer as regards opening under the piston thrust. 





account of itself should the wagon have the misfortune 
to scrape along some object too close to the line. 

The general dimensions of the wagon are clearly 
shown by our illustrations, and it is sufficient to add 
its appearance is extremely neat and effective. The 
wagon was built by the Lancaster Railway Carriage 
and Wagon Company, Limited, at their works at 
Lancaster, from the designs of the patentees, Messrs. 
Church and Ettenger, of Dashwood House, London, 
E.C., and was sent on its own wheels in an ordinary 
goods train from Lancaster direct into the exhibition. 





LOCOMOTIVE PISTON-RODS. 

To THE EpIToR OF ENGINEERING. | 
S1r,—Continuing my remarks on locomotive piston-rods 
and crossheads, contained in my letter published on page 
20 of your issue of the 5th inst., I will now deal with the 
enlargement of mouth of crosshead. As regards mere 
strength, it should be swelled locally (see Fig. 8), as is 
done with pulley naves just above the yp this 
means extra work for fitter and turner, so the enlarge- 
ment is always made of an annular section ; but neglect- 
ing local stress due to shearing tendency of cotter, it 
ought to be made concentrically larger at the end, as 
shown at AB, Fig. 4, on page 21 ante; or to argue 
another way: having decided what is strong enough at 
AB, the mouth of the crosshead ought to be reduced for 














Fig.11. 











293824 


























the remainder of length, if only to keep down the weight 
of the reciprocating parts. I remember, years ago, they 
used to puta bit of a bead at the end, like you see on 
pudding basins; in case any reader should disclaim all 
knowledge of such homely but useful implements, I will 
instance Mr. Stroudley’s buffer barrels; well, why not 
do so now? 

Well, I think crossheads should be thicker at the mouth 
for three reasons : 1. The taper on the rod end makes this 
the thinnest part. 2. The stiffness of the mouth deter- 
mines the resistance it can offer to thrust of rod ; it would 
yield first at the front end. You would not expect it to 
open at the back (m m, Fig. 4, page 21 ante) where it has 
the support of end-piece, that is very certain. 3. There 
is the thrust due to cotter, tending to shear through the 


deal with this by making the crosshead longer in front of 
the cotter.) What then is the rationale of the Midland 
practice, which turns the stuff off just at this point, as 
shown in Fig. 9? I do not know whether the crosshead is 
in this case turned down to clear the gland studs, and I 
have no doubt they look after the strength as far as the 
metal in front of the cotter is concerned, making the 
crosshead a little longer, that is; but this will not make 





It would, perhaps, be fitting now to mention that I did 
see one arrangement of crosshead at their electric light 
station in London, that rather took my fancy; the end 
of the rod is screwed, and fits into a split crosshead, which 
has, of course, ‘‘ draw” on ; nowin this the rod can always 
be kept tight without any of the disadvantages attaching 
to a cottered end; you can always keep the rod up to its 
work. I only saw the rod in place. I donot know what 
kind of thread they use, or what weight it involves, but 
the arrangement, as I have said, rather took my fancy. 

All the preceding remarks apply equally to valve 
spindles and their guides; I have always found them, 
with one exception, as in Figs. 10, 11, and 12. Fig. 12 
was in use on the same railway as the piston-rod shown 
in Fig. 20n page 21 ante. The shoulder of the spindle 
was 4 in. deep, with a most uncompromisingly sharp 
corner, which was shown so on the drawing, how- 
ever. The exception alluded to was the shop where we 
used to make the piston-rod bear on its end and c’ear the 
collar; as might, of course, be expected, the valve 
spindles were similarly treated. It certainly seems 
surprising that locomotive engineers should deliberately 
afford means of altering the valve lengths in this way, 
i.e, as in Figs. 10 and 11. Of course, there is a limit 
to the amount by which they can shorten, viz., the 
clearance of the shoulder or the ‘‘draw” in the cotter- 
hole, whichever is the smaller of the two: as to the 
latter, it is decidedly a bastard arrangement that renders 
it possible to run with a full cotter-hole. Re my remark 
as to shortening the lengths, I must in fairness point out 
that where engines wedge up from the back, it tends to 
counteract this shortening; but then most engines nowa- 
days do not have horn-wedges at all, more’s the pity. 
OF course, like many other things, they can easily be 
abused. On one line we used to find the horns cut about 
like a ploughed field ; however, here there was some pro- 
vocation in their ridiculously small taper —only 1 in 45, 

Another point for consideration is the advantage, if any, 
of putting the crosshead cotter in a er at right angles 
to that of rotation of connecting-rod, 7.¢., horizontal in 
a locomotive. It seems to me to be a matter of con- 
venience ; you cannot have the cotter horizontal with a 
four-bar arrangement, neither can you put it vertical 
with a two-bar, like the Great Northern Railway out- 
side cylinder engines, or with the Laird crossheads, which 
have asingle bar. As to putting it horizontal with the 
four-bar system, it is, of course, out of the question with 
inside engines, but you could put it so with outside cylin- 
ders, if it cleared the blocks; but as regards convenience 
for getting in and out, the vertical is the best position. 

But it is perhaps worth considering which is the best 
method, supposing both equally practicable. There is 
evidently an idea afloat that it 2s best to keep it out of 
the vertical plane, as we see plenty of them in the four- 
bar system, set at 30 deg. or more with the vertical, in 
fact, at as great an angle as the bars will allow. 

Well, with a slack crosshead there may be flexing of 
the coned end in a vertical plane; if so, it would be 
better for the cotter to be horizontal, as then the moment 
of inertia of the section round a horizontal axis would be 
&@ Maximum. 

In Fig. 14 there are two views of the same section, say 
3-in. diameter and #-in. cotter-hole. The moment o 
inertia about the axis A B is more than 65 per cent. 
greater than about C D. So that as regards bending 
moments in a vertical plane, the rod is 65 per cent, 
stronger with cotter placed horizontally. There is no 
getting away from that, and the amount may perhaps 
— those who have not looked into it for them 
selves. 

Again, the layers / / adjacent to the cotter-hole are 
the most stressed, and with a bad-fitting cotter, the top 
(or bottom, as may be) of hole aa will be still more so; 
if then the hole be placed vertical, these fibres suffer 
these severe stressés, in addition to sustaining the maxi- 
mum bending moment, so that, when practicable, it cer- 
tainly seems best to put the cotter horizontal, or, to 
speak more generally, parallel to plane of crankshaft. 

As a matter of fact, there will be bending in a hori- 
zontal plane also, but not so severe, and may be regarded 
as negligible in this argument. The stresses which I 
have bad in mind above are those due to the finiteness of 
the connecting-rod. 

Another kind of crosshead is that used by Mr. Webb, 
shown by Fig. 15. It is some years since I handled one, 
and I have no drawings to refer to, but any detail 
wherein it differs, must be put down to my having drawn 
it d’apres le sentiment, to borrow one of our polyglottal 
friend’s phrases. As far as I remember, there is no 
shoulder on the rod. Now this arrangement corresponds 
to Fig. 3, on page 21 ante, except that the end is not 
swelled ; but it (Fig. 15) is a stronger crosshead. I do 
not remember any particular trouble with slack cross 
heads of this type ; we used to start the rod with a special 
hydraulic jack for the purpose; and I know some of 
them used to require some moving; one naturally would 
remember this, but not so readily those that did not 
— the jack, but could be drawn by hand ; anyhow 
I have no hesitation whatever in pronouncing against 
the arrangement as given in Fig. 15; I allude simply to 
the absence of a shoulder. ‘ 

It follows as a corollary from what I have already said 
anent cottered ends, that such as Fig. 15 shuuld have a 
collar bearing up against the crosshead ; here especially 
they need not mind turning down for a shoulder, because 
there is no loss due to a cotter-hole. For same reasons, 
all pistons should have the rod bear up on them by means 
of a collar. In the case alluded to in the former part of 
this letter (when speaking of Fig. 3), the piston was found 
to have moved up on the cone 3 in. ; and it was 1 in 5 too ; 
they let it remain in peace and put on a thickernut. I 
repeat, Sir, that the conjunction of such a crosshead as 
Fig. 3, and a piston to match (that is, with a collarless 
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especially if both are of small taper, accompanied by 
ae ae that shortens at both ends, requires a 
very liberal clearance in the cylinders, or so much the 
worse for the back cover. 

I once saw an illustration of a French crosshead, some- 
thing like Fig. 16. The mouth of crosshead is made large 
enough to take the end of the rod, and after being pushed 
right up, the cone keys are put in, the rod is then cottered 
up to the front end, Here we have no loss due to cotter- 
hole, and we can cotter up as tight and often as we like, 
without any detriment to the rod ; and it will be noticed 
that there is ample bearing surface on the cotter. I 
have shown shaded what I remember as being about its 

idth, 

vi We still, however, have the same objection as regards 
the sleeve of crosshead as in the other arrangements. All 
the pull (in this case) of the steam as well as thrust of 
cotter tends to open the crosshead. The sleeve is hexa 
gonal and turned off to a round section for the last inch 
or so, as shown in the sketch ; if they wanted tointroduce 
alittle ornamentation by way of relief, why not put a bead 
round this portion. e also have the disadvantages 
attaching to the swelled end of piston-rod, and any shed 
ficter will acknowledge they are not small. ’ 

As to piston heads, I give in Fig. 17 what I think they 
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ought to be like; there is no occasion to swell the end a 
lot, as there is no loss due to cotter-hole, besides it means 
a bigger nave for piston, and we want to keep the weight 
down as much as we can; I should like to use piston of 
pressed steel about 1% in. or 4 in, thick in the body for an 
18-in. cylinder and 1601b, steam. Increased clearance 
‘pace and practical considerations apart, we could make 
them still thinner than this and rib them radially. 
There are one or two lines which adopt this collared 
rod at the piston end; but the majority do not. As 
regards securing the nut, I have shown a pin let in 
half and half, about 4 in. tapped, and the pin screwed 
in hard, and to descend to minute detail, which would 
not be shown on a drawing, but would add to security, 
and ought to oceur to most fitters, you could cut a small 
plecs out of mouth of hole with a cross-cut and rivet the 
pin over. It cannot turn round then; of course you 
reckon on having to drill the pin out when you want to 
take the head off ; but then that will not happen every day. 
Stroudley’s engines are the only ones I know that require 
the heads off to examine pistons; he put a taper pin 
through the end of rod at the back of the nut, and this pin 
has draw” in the hole, so that as the nut goes round a 
bit further after every screwing up, you can always drive 
the pin home against it, 

We will now have a look at the much-abused Vauclain 
crosshead. My remarks on November 23 presupposed 
that it was a cottered one; however, through the courtesy 
. Mr. John A. Hill, of New York, have obtained some 

rawings of them, and I see that they are as in Fig. 18 ; 


some bear up on @ collar as shown dotted, and others on a 
In this respect, they have a distinct advantage 
I notice they 
er1lin20. By the 
8 failing at the end 

Well, Mr. Webb’s 


shoulder, 
over the English one given in Fig. 15, 
(V auclain’s) have a fillet at a, and a 
way, mention was made of these 

of the cone, where the thread begins. 


I therefore assume the same immunity for Vauclain’s. I 
have seen scores of rods have the threads stripped right 
off (at the piston end), but never saw one break; they 
were 32-ton steel, and the screwed part was 3in. in 
diameter and 3 in. long. 

There is one advantage these crossheads possess over 
the cottered ones—i.e., drivers cannot tinker with them— 
and it is easy to imagine a driver hearing a knock some- 
where at the front end, and at first stoppage going and 
bashing down the crosshead cotter, when peradventure it 
may be the little-end or the slide blocks knocking. It 
might be the piston itself, but I should think a driver 
could distinguish between the knock of a little-end and that 
of the boxed-up piston. Well, if he does go knocking down 
these cotters, there is only one arrangement that will 
stand it, that is mine given in Fig. 4. Of courss if there 
is a tight conical fit, the thrust of cotter tending to tear 
the rod across at e, e, and to shear out the piece E (see 
Fig. 2, page 21 ante), will be met to some extent in all 
three arrangements 1, 2, 3; but suppose the crosshead is 
slack, then with continual driving of the cotter, both 1 
and 2 willsuffer. Fig.1 would be a'l right provided there 
were contact at the end as soon as at the collar; but it is 
the essence of the arrangement to have clearance at the 
end, therefore it will be on the collar first. So in both 1 
and 2, the section across ¢, ¢ will suffer, and there will be 
a full tendency to shear out the piece E (Fig. 2, you will 
notice, is upon the collar to start with). As for Fig. 3! 
Well, he will simply drive the cotter down till it fills up 
the hole; that is, the hole is flush and all his ‘‘draw” 
gone; after that he can keep on; he will not do any good, 
and not very much harm ; but what a state of thiogs! Ina 
the arrangement I gave in Fig. 4, the more he knocks 
the cotter down the better ; no stress comes on ¢, e, and 
the shear in E is prevented. 

Well, looking at each cylinder by itself—that is, taking 
the arrangement shown in Fig. 18—I see nothing whatever 
to complain of in Vauclain’s crosshead. 

As to lop-sided stress, which seems to have got on 
‘* Novoye Vremya’s”’ nerves rather badly ; soon after he 


first mentioned this, a copy of the Verein Zeitschrift was | K 


sent to me, containing an investigation of this matter, in 
which it was sought to show that the induced flexure due 
to unequal stress in the rods (whether due to live steam 
or back pressure) must soon ‘* fail” them. These cross- 
heads, however, are 30 in. long, and I should not think 
they let them get more than ;, in. play before lining up, or 
letting the bars together, especially if foreknowing that 
this was a source of danger. A ;-in. play on a length of 
30 tn. would cant the block, so that its axis made an angle 
of about 7 min. with that of the cylinder, and the piston- 
rods, of course, tend to take the same inclination. Well, this 
angle (about 4 deg.) does not seem to be a very desperate 
matter. Anyhow, the rods are made extra strong, so the 
designer may have had it in his mind. I am sorry this is 
80, because it adds weight just where it is not wanted, 
viz., in the reciprocating parts ; although it is a mitigat- 
iog fact that all their engines are at least four-coupled, 
so they can deal with heavier reciprocating parts than we 
can afford to have on our singles. 

No doubt the Germans, who are nothing if not mathe- 
matical, have proved to their satisfaction that these rods 
ought to fail, but I have been assured that they do not ; 
that single-expansion engines out there have very many 
more failures, using mainly, T presume, cottered ends ; 
and I know what some of them are like, viz , a clear hole 
right through ; my informant has every opportunity of 
knowing ; I can but take his word. I know they say you 
should believe nothing you hear, only half what you read, 
and a quarter what you see. However, in the absence of 
first-hand knowledge, I accept what I am told, believ- 
ing it to be bond fide. Before leaving this matter, 
I may as well refer to the question of sharp corners. 
Your correspondent seems to have formed an idea that I 
underrate the evil attaching to them. Well, I think I 
could almost afford to let that pass ; and we know the old 
French proverb, Qu’il s’excuse, &c.; I happened to serve 
my time under a foreman who was a good mechanic (al/ 
foremen are not, for kissing often goes by favour in their 
case, as in most others) and a rare man for fillets ; sharp 
corners were his béte noire. So I had a due regard for 
them (the fillets, not the corners) instilled into me long 
before I was able to judge for myself. But whilst fully 
sharing Novoye Vremya’s ‘beastly contempt” for sharp 
corners in general, I think that with a rod like Fig. 1, 
the corner is where it can least work harm ; thatis, if it 
is at point f, where I have, of course, shown a fillet. 
For, supposing the cone to be a fit and cottered up tight, 
any flexing of the rod is more likely to take place at its 
middle than at the mouth of the crosshead; I have seen 
them put in with a decided sharp corner, both in Fig. 1 
and in the arrangements where the rod bore on the point, 
and I never saw a failure at that place; still, there is no 
earthly excuse (and we are not concerned with any that 
may be framed elsewhere) for having a sharp corner ; all 
T say is that it will at any rate do less harm when close 
up to crosshead than when several inches away from it, 
as, for instance, in an extremely ugly case illustrated by 
you, Sir, some time ago, as in Fig. 19. I should hope 
there is a fillet at g. : 

In connection with flexing of rod, I most certainly re- 
gard it as a hinged strut, although Rankine takes 1 as 
fixed at the crosshead end. Several reasons militate 
against this assumption : ? 

1. The flexibility of the bars, and, in a less degree, of 
the motion plate. : 

2. The vertical play in the bars—anything up to ;; or 
more. The shorter the blocks, the worse the effect. 

8. We ought not to reckon on any help at all from 
blocks, even if long and newly put up, unless they are 
solid with the crosshead and rod, as in Mr. Webb’s com- 
pounds, For they are sure to wear slack on the gudgeons, 





re exactly similar, 


and I never knew one of his to fail, and 


people put them on so as to turn round by hand. It is 
true I relied on the help of the blocks in Vauclain’s case 
for resisting flexure of rod, because his are solid with rod, 
and a gcod length withal. 

These objections apply to vertical flexing. As to 
yielding in a horizontal plane, it is pretty certain that we 
must not look for much help from the thin flanges on the 
blocks, especially when of cast iron. 

Yours faithfully, 
H. Rotrs. 


THE SPANISH CRUISER ‘* VISCAYA.” 
THE EDITOR OF ENGINEERING. 

S1r,—In looking over Brassey’s ‘‘ Naval Annval” for 
1895, on page 39 I see it stated that the Spanish cruiser 
Viscaya did an eight hours’ natural draught, also a four 
hours’ forced draught trial, and that the speed was over 
21 knots per hour. Perhaps some of your many readers, 
or those responsible for the printing of such statements, 
can say if they are true, as I do not think the vessel ran 
any trials at all, simply a cruise at greatly reduced spzed. 
My reasons for writing are, first, that I am greatly in- 
terested in steam trials at home and abroad ; second, 
how are such statements allowed to appear in a book 
like the ‘‘ Naval Annual,” if they are not correct, as every 
one looks there for comparisons. 





am, &c., 
Forcep Dravext. 

Overnewton, Glasgow. 

[The Viscaya is of exactly the same design and con- 
struction asthe Infanta Maria Teresa, fully illustrated 
and described in vol. lvii, pages 576, 645, 711, and 805 ; 
vol, lviii., pages 7, 257, 317, and 769, and the s trials 
were fully reported on page 805 of vol. lvii. In view of 
the satisfactory results, it was atone time thought thao 
full trials might be dispensed with in the case of the 
other ships ; but subsequently ib was determined to have 
short runs under natural and forced draught. They were 
made on the same day, and, as reported in vol. lviii., page 
248, Ey speed under forced draught was 20.3 knots.— 

p. E. 





LAUNCHES AND TRIAL TRIPS. 

THE new five-masted sailing ship named Potosi, built at 
Tecklenborg’s yard, Bremen, for a Hamburg firm (F. 
Laeisz), is now completed, and is interesting as being the 
largest sailing ship afloat. The new ship is of the follow- 
ing dimensions: Length over alJ, 394 ft. (English) ; 
length between perpendiculars, 362 ft. ; width over the 
plating amidships, 49 ft. 9 in. ; depth from upper edge of 
keel to under main deck amidships, 31 ft. 24in. Her 
registered tonnage is 3955 tons gross and 3780 tons net ; 
displacement on an average draught of 25 ft., 8580 tons; 
carrying capacity, about 6150 tons. 





The screw steamer Middleton had her trial trip on the 
18th inst. The vessel bas been built by Messrs. William 
Gray and Co., Limited, of West Hartlepool, for the 
Middleton Steamship Company, Limited, of Hull (Messrs. 
H. Samman and Co., managers). She is 314 ft. in length, 
44 ft. in breadth, and 28 ft. 2 in. deep, and she takes 
Lloyd’s highest class. A cellular double bottom is fitted, 
and also an after-peak tank for water ballast. The ma- 
chinery has been — by the Central Marine Engine 
Works of Messrs. William Gray and Co., the engines being 
of the triple-expansion type, with cylinders 23 in., 364 in., 
and 62 in. in diameter, and a piston stroke of 39 in., and 
steam is supplied by two large boilers working at 160 lb. 
pressure. Leavingthe Tyne (where the vessel had gone to 
load), the Middleton proceeded to the measured mile, 
where a very exhaustive trial was made, a mean speed of 
94 knots being recorded, with over 4000 tons on board. 





The s.s. Nubia, 1196 tong, recently launched by Messrs. 
Ramage and Ferguson, Limited, Leith, for Messrs. 
James Currie and Co.’s coal trade between Grangemouth 
and Hamburg, has just completed her trials on the Firth, 
when a mean speed of 12.03 knots was obtained on the 
measured mile, with 1400 tons deadweight on board. 





A New ELeEctricat JouRNAL.—We have received from 
San Francisco the first issue of the Electrical Journal, 
edited by Messrs. F, A. C. Perrine and George P. Low. 
It is to be published monthly. The first 14 pages are 
devoted to an article on ‘‘ Modern Telephone Exchange 
Systems.” The remainder follows the usual lines of 
American electrical papers. As id cannot join in the 
competition to be considered the oldest publication, which 
seems t) monopolise a great part of the editorial ‘energy 
of some of its contemporaries, it proclaims its motto to be 
‘The newest electrical publication in America.” 





DONTEMPLATED FREE Harpours IN SwkEpEN.—The 
question of building free harbours in Sweden has been 
eagerly discussed of late, and a committee was appointed 
for the purpose of investigating and reporting upon tle 
subject. This report is now completed, and in the firs» 
instance ip points out that it will be necessary for the 
State to make some sacrifice, either directly by loan or 
subsidies, or indirectly by giving facilities as regards taxa- 
tion, reduction of railway rates, &c. A free harbour, as 
— duty and taxation of manufacture, is to be con- 
sidered as foreign area, and it can “ beconstructed in the 
vicinity of a port ; the permission of the Government for the 
erection of a free harbour is necessary. This permission 
can only be given to Swedish municipalities or to limited 
companies, with Swedishshareholders and a Swedish board. 
It is not allowed to erect dwelling-houses on the site of a 
free harbour; barracks for workmen are an exception. 
The committee — by the Gothenburg Chamber of 
Commerce and Shipping has reported in favour of the 





be they preseed on never ro tightly, and, in fict, some 





construction of a free harbour at Gothenburg. 
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NOTICES OF MEETINGS. 


Tue INgTITUTION OF MECHANICAL ENGINEERS.—The Summer Meet- 
ing will be held in Glasgow, and will commence on esday, 
July 30, ending Friday, August 2. The following papers have 
been offered for reading and discussion: ‘‘ Hydraulic Stoking 
Machinery and Labour-Saving Appliances in Modern Gas Works,” 
by Mr. Andrew S. Biggart, of Glasgow. ‘‘ Notes on Hydraulic 
Power Supply in Towns—Glasgow, Manchester, Buenos Ayres, 
&e.,” by Mr. Edward B. Ellington, of London. ‘‘ Recent Engi- 
neering Improvements of the Clyde Navigation,” by Mr. James 
Deas, Engineer of the Clyde Navigation. ‘‘ Notes on Modern 
Steel Works Machinery,” by Mr. James Riley, of Glasgow. ‘‘ Tele- 
meters and Range-Finders for Naval and other Purposes,” b 
Professors Barr and Stroud. ‘The Electric Lighting of Edin- 
burgh,” by Mr. Henry R. J. Burstall, of London. Programme: 
Tuesday morning, reception of the Institution by the Lord Pro- 
vost and Local Committee, followed by readiog and discussion of 
papers. In the afternoon there will be alternative visits to the 
Glasgow Water Works, Milngavie ; to Glasgow Sewage Works and 
Dalmarnock Iron Works; to the works of the London and Glas- 
gow Engineering and Iron Ship Building Company, or the Fair- 
field Shipbuilding and Eogineering Company, or Messrs. Alexander 
Stephen and Sons, Linth ; to Dawsholm Gas Works, Mary- 
hill. In the evening there will be held the Institution Dinner at 
the Windsor Hotel. Wednesday morning, reading and discussion 
of papers. Inthe afternoon alternative visits to Messrs. Neilson’s 
Hyde Park Locomotive Works and Messrs. Sharp, Stewart, and 
Co.’s Atlas Works ; to Caledonian Railway Works, St. Rollox, and 
North British Railway Works, Cowlairs ; to Messrs, Diibs’ Glasgow 
Locomotive Works and Messrs. Alley and Maclellan’s Sentinel 
Engine Works; and to Loch Lomond by the new West Highland 
Railway. Thureday morning, excursion to Clydebank ee 
ing Yard ; afternoon, alternative visits to Singer Sewing-Machine 
Works, Kilbowie ; to Messrs. William Denny and Brothers’ Ship- 
yard ard Messrs. Denny and Co.’s bees ne Works; alternative 
day’s excursion to Wishaw and Mossend Works = the Glasgow 
lee and M d Iron 
and Steel Company. In the evening, at 8 p.m., there will be a 
conversazione in the Municipal Buildings, by invitation of the 
Lord Provost of Glasgow and Mrs. Bell. Friday, excursion on the 
Firth of Clyde, by invitation of the Chairman and Members of 
the Executive Committee. On Saturday morning, August 3, the 
Fdinburgh Corporation Electric Lighting Station will be open to 
the visit of the members. A large number of works in Glasgow 
and neighbourhood will be open to the members on Tuesday and 
Wednesday afternoons, and on Thursday. 

NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, August 3, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o'clock. The following papers will 
be open for discussion: ‘‘ Report of the hae pte of the Flame- 
less Explosives Committee. Part I., Air and Combustible Gases,” 
by Mr. A. C. Kayll, Engineer. ‘‘ The Semet-Solvay Coke Oven,” 
by Mr. John H. Darby (Trans. Fed. Iast., vol. ix., page 54). 
** Miss-fires,” by Mr. J. D. Kendall (Trans. Fed. Iost., yol. vii., 
page 605, and vol. viii., page 31). ‘‘ The Extension of West Cum- 
berland Coalfield,” &c,, by Mr. R. Russell (Trans. Fed. Inst., 
vol. viii., page 276, and vol. ix., e 31). ‘‘Improvements in 
Brick-Kilns,” by Mr, R. W. Moore (Trans. Fed. Inst., vol. viii., 
page 26). The following papers will be read: ‘* The Resistance of 
Air Currents in Mines,” by Mr. T. L. Elwen. ‘‘ Modes of Obtain- 
iog a True North Line,” by Mr. A. L. Steavenson. ‘‘A Deposit 
found at Benwell Colliery, Benwell, Northumberland,” by Messrs, 
C. J. Murton and Saville Shaw. ‘‘The Quicksilver Mines and 
a Works at Huitzuco, Guerrero, Mexico,” by Mr. Edward 

alse. 

Tue INsTITUTION oF JUNIOR ENGINEERS.—Visit, Wednesday, 
July 31, at 6.30 p.m , the Ice Works and Cold Stores of the Linde 
British Refrigeration Company, Shadwell. 
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THE O1LVIL ENGINEER. 


TuE Institution in Great George-street has done 
good work in resolutely setting its face against the 
perversion of the term ‘‘civil engineer.” When 
Smeaton first adopted it, the meaning was perfectly 
clear. The civil engineer was a man engaged in 
designing engineering works or structures for 
civil purposes. Before his time the engineer 
had done analogous work for military purposes, 
and the prefix differentiated between the two 
classes. o work came amiss to the old mili- 
tary engineer. Not only would he design and 
build a fortress or an earthwork, but he could 























g|construct a pontoon, bore a cannon, improvise 


a petard, and mend a broken scaling ladder. He 
was not merely a man of science, learned in fortifica- 
tion, and an authority in mining, but he was also 
an able mechanic, and often attained wonderful 
results from very meagre and unlikely materials. 
Those who adopted his title implied that their 
sphere was, at least, as wide as his, with the excep- 
tion of the purely military portion. But in course 
of time the public, and also a considerable section 
of the profession, took a more restricted view of 
the duties of the civil engineer, and confined the 
appellation to those who practised in building 
and earthwork construction, such as roads, rail- 
ways, harbours, docks, river improvements, and so 
on. Civil engineering, in fact, became a branch or 








section of engineering proper, and ceased to include 
the whole field. There was a limitation—almost a 
degradation—of the meaning of the term. 

For a time the Institution was in practice, 
although not in theory, in league with those that 
accepted this narrow view of the capabilities of a 
civil engineer. It elected quite readily any man 
who had been engaged in the construction of rail- 
ways, docks, and the like, but gave only a grudg- 
ing welcome to those who designed and manufac- 
tured machinery. This was, however, but a tem- 
porary lapse. It was quite opposed to the charter 
of the Institution, which commenced, ‘‘ Whereas 
. ... certain of our loving subjects have formed 
themselves intoa society for the general advancement 
of Mechanical Science.” Evidently men skilled in 
mechanics could not be properly excluded from a 
body founded for the advancement of mechanical 


Y | science, and the Institution, realising this, has for 


many years received engineers following any branch 
of the art, and has expressly laid it down that they 
are all civil engineers, provided their work is not 
for military purposes. The oldest and most 
honoured technical institution in the world admits 
to its roll, either in a lower or a higher capacity, 
every properly educated and trained engineer 
who applies, no matter in what department he 
practises. 

The constitution of the American Society of 
Civil Engineers fixes as a requirement for full 
membership ‘‘ the ability to design as well as direct 
engineering works.” This sentence was quoted 
by Mr. George 8S. Morison, in his presidential 
address last June, in conjunction with the well- 
known definition, ‘‘the art of directing the great 
sources of power in nature for the use and con- 
venience of man,” which, by the bye, he wrongly 
ascribed to Telford, instead of to its real author, 
Thomas Tredgold. The two together, he said, ex- 

lained what constitutes a civil engineer. His 
eescomr is to design the works by which the great 
sources of power in nature are directed for the use 
of man. The whole ideais contained, of course, in 
Tredgold’s sentence, but, nevertheless, it is well to 
have it expressly stated, the more so as it enabled 
Mr. Morison to explain what constitutes the essen- 
tial characteristic of a civil engineer. There are 
many engineers who are not civil engineers. 
The mechanical engineer, the hydraulic engineer, 
the mining engineer, the sanitary engineer, the 
railroad engineer, may—or may not-—be entitled 
to the wider appellation. This is no contradiction 
of what has gone before. There are numerous 
portals to the temple of science, but it does not 
follow that every one who enters will find his way 
to the shrine. Some scarcely penetrate beyond 
the door ; others reach the main court, while 
it is only a select number that reach the 
inner sanctuary. As a matter of courtesy, both 
in England and America, a man who has 
received an education befitting a civil engi- 
neer, is allowed to bear the title, and is ad- 
mitted to the chief institution of the profession. But 
the inner circle—the full membership—is denied 
him, unless he has demonstrated by his achieve- 
ments the right to enter there. In America it is 
stipulated that he must have the ability to design 
as well as direct engineering works in his own 
department. Mr. Morison admits that any man 
thoroughly capable of understanding and handling 
a machine may be called a mechanical engineer, 
but to be classed as a civil engineer he must know 
the principles behind that machine so thoroughly 
that he can design it, or adapt it to a new purpose, 
whatever that purpose may be. Again, a skilful 
sewer builder may claim to be a sanitary engineer, 
but only the man who approaches his work with an 
intelligent knowledge of the conditions which sani- 
tation involves, can be classed as a civil engineer. 
Any man who knows how to work a mine may be 
called a mining engineer, but only he who knows why 
he works his mine as he does, can be called a civil 
engineer. 

It is satisfactory to have had this point emphasised 
by soeminent a man. The confusion that has 
existed, and still exists, arose from the fact that 
important works, which attract public attention, 
are confided to engineers of broad minds and wide 
knowledge. Formerly, and to a less extent to-day, 
one found the same man undertaking works differ- 
ing from each other as greatly as railways and 
harbours. He could not be adequately described 
as a railway engineer or a harbour engineer, or 
as any kind of an engineer except a civil engineer. 
He might be a splendid mechanic, but, if he were, 








118 





ENGINEERING. 


[JuLy 26, 1895. 





the manufacturers of the machines got the credit, 
with the public at least, for his designs. He might 
be an electrician or a sanitarian, but in neither of 
these departments could he bring himself very 
prominently before the general eye. Hence came 
the practice of giving the appellation ‘‘ civil” only 
to engineers practising in building or earthwork 
construction. There was no other definition that 
seemed to fit them, on account of the multifarious- 
ness of their duties; on the other hand, many 
forms of engineering ran on more defined lines, 
and it was natural that those who practised them 
should be described by the subject-matter of their 
vocations. 

The tendency of modern science is towards 
specialism. To-day the old-fashioned George- 
street engineer who was expected, and willing, 
to undertake any and every class of work, is be- 
coming scarce, and in the near future will be extinct. 
There will then be less difficulty in labelling engi- 
neers according to the department in which they 
work. We shall cease to see a railway set out and 
the locomotives designed for it in the same office. 
The old and popular conception of the civil 
engineer will have no excuse to rest its exist- 


ence upon, and will be easily replaced by 
the correct idea which the Institution has 
laboured for many years to render familiar. 


The engineer who makes his reputation by direct- 
ing—not the great sources of power in nature, but 
the minds of other men—will never disappear from 
our midst. But, with increased knowledge on the 
part of the public, he must confine his energies to 
a narrower circle. Directors and others responsible 
for public works now know that they are not shut 
up to a single man, however successful he may be 
in winning their confidence. They no longer 
imagine that every question can find its best 
solution in the same brain. Each department of 
engineering science hasits own experts, who, from 
their accumulated experience and prolonged study, 
are in a better position to attack its problems than 
is the all-round man. We would not, however, 
disparage unduly the engineer whose 
capacity is that of dealing with his fellows. He 
certainly does not comply with Mr. Morison’s 
idea of what a civil engineer should be, but still 
he exercises valuable influence. He is free from 
the fads and prejudices of the expert. He brings 
a judicial and unbiassed mind to the questions 
presented to him, and although he may not be 
able to design engineering works, he is often very 
capable of laying down the conditions that the 
designs must comply with. He is half, and the 
better half, of a civil engineer. Let us take the 
case of deciding on the type of locomotive for a 
line. A man of the kind we have in our 


new 
mind would be quite incapable of personally 
designing an engine that would be useful 


under any imaginable conditions, but with the 
assistance of a capable mechanical draughtsman, 
accustomed to that class of work, he would probably 
get out a design that would ba better adapted for its 
purpose than if it had been entrusted to an eminent 
locomotive engineer who was the representative of 
some particular school. The presence in the pro- 
fession of men of great intellectual power, and of 
only moderate mechanical instinct—men who are 
quicker at seeing what is wanted than in devising 
the details of the means—has the effect of saving us 
from the narrow paths of the faddist and the pedant. 
It prevents the worship of technique, which is the 
pitfall of specialism. It is possible for the expert 
to become so interested in the means he employs 
as to ignore the fact that they are unsuccessful in 
obtaining the result arrived at. One only needs 
to walk through a picture gallery with a second-rate 
painter to realise this. His attention is directed to 
the way in which the effects are gained, without a 
thought as to whether they arv worth looking at 
when attained. It is true that a similar condition 
of affairs is seldom met with in engineering, but we 
are by no means certain that it may not be in the 
future. The narrow-minded technical student bred 
under the inexperienced professor is pretty sure to 
develop this attitude of mind. He is very liable 
to mental myopia. There are positions in life that 
the short-sighted are excellently qualified to fill, 
owing to the acuteness of their vision of near 
objects. But the direction of widely extended 
operations is not among these. ‘That demands a 
different type of man. 

The ideal civil engineer combines in equal degree 
the arts of directing mankind and the “great 
sources of power in nature.” 


chief | 





civil engineer of the new epoch,” Mr. Morison 
says: ‘‘Corporations, both public and private, 
must be handled as if they were machines, and the 
men who will so handle them will find their best 
training in the education which will make the 
best civil engineers.” This is rather a large 
assumption, and we should like to hear Mr. 
Morison’s ideas of the form that such an education 
should take. Whatever they may be, it is certain 
that only a few men can attain to the position he 
points out. Education alone will not suffice, and it 
is seldom that the two necessary kinds of natural 
aptitude—that is, for ruling and for mechanics 
—will be found in the same person in a strik- 
ing degree. Ideals, however, are not for every- 
day attainment, else they would cease to be 
ideals. The one requisite for the civil engineer 
is to ba able to design as well as direct engineer- 
ing works, and he must, if necessary, be content 
to forego the handling of corporations, if he 
have no aptitude for it. Commercial success 
undoubtedly lies in the management of men, 
but we should be sorry to take that as the gauge 
of our profession. There are plenty among us 
who pass their days, and even their lives, over 
drawing-boards, and who never had the chance 
of even meeting ‘‘a corporation, public or pri- 
vate.” Yet among these are many who have 
the clearest right to the title of civil engineers. 
Their obscurity is not due to want of skill or 
knowledge in their art, but to their lack of ability 
to ‘* handle corporations.” The pity is that cor- 
SS should need handling ; that they should 
e so ignorant of what they want that they will 
not part with their money, except to men that have 
the address to formulatetheir needs forthem. This, 
however, is a defect: in human nature which is of 
old standing, and the cure is not in sight. The 
engineer need think no shame of himself because 
he is not a leader of men. His aspiration is to 
direct the forces of nature, and if he succeeds in 
doing that even in a small degree, he has raised 
himself from the sectional ranks; he has left the 
fellowship of journeymen, and ranged himself 
among the masters of the craft, whether the 
Institution—be it English or American—recognise 
the fact or not. 





H.M.S. “POWERFUL.” 


Tue first-class protected twin-screw cruiser 
Powerful, which was successfully launched on 
Wednesday last from the yard of the Naval Con- 
struction and Armaments Company at Barrow, is a 
sister ship to the Terrible, built by Messrs. J. and 
G. Thomson at Clydebank. As we described and 
illustrated the latter vessel so fully at the time of 
her launch, and as the two ships have been con- 
structed from the same designs, there is very little, 
or practically nothing, to say about the hull of 
the Barrow vessel that we have not already said 
about the Clyde-built ship. It will, however, be 
as well if we repeat, for the sake of reference, 
the leading elements of design. 

The Powerful has been designed by Sir William 
White, whose absence at the launch was a subject 
of universal regret. She has been built under the 
superintendence of Mr. A. Adamson, the managing 
director of the Naval Construction and Armaments 
Company, and Mr. A. B. Gowan, the works 
manager, Messrs. Millard and Dally being the 
Admiralty inspectors ; she is 538 ft. long over all, 
and 71 ft. wide, with a draught of 27 ft. She will 
displace 14,200 tons, thus rendering her, and her 
sister ship, the two largest war vessels, not of the line 
of battle, ever built. Her estimated speed, with the 
25,000 indicated horse-power that her engines are 
to develop, is 22 knots ; but many persons con- 
nected with her construction are sanguine that this 
figure will be considerably exceeded. The arma- 
ment will consist of two 9.2-in. guns mounted in 
low barbettes forward and aft on the upper deck. 
There will also be twelve 6-in. quick-firing guns, 
eight on the main deck and four on the upper 
deck. There will be sixteen 12-pounder quick- 
firing guns and twelve 3-pounder quick-firing guns, 
nine machine guns, and two light guns. There 
are four torpedo dischargers. These and other 
more detailed features we have already dealt with 
in our former articles on the Terrible. 

In regard to engines, there is naturally some 
difference, as in these features of warship design 
the contractors for H.M. vessels have latitude 
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time one set of the four-crank three-stage com- 
pound engines, which Mr. A. Blechynden has 
designed for the ship, stand practically com- 
plete in the erecting shop of the Barrow 
Works, where we _ recently had an oppor- 
tunity of inspecting them. They are of the 
vertical type, now usual for ships of this class, 
having high, intermediate, and two low pressure 
cylinders, each working on its own crank. The 
diameters are 45 in., 70 in., and 76 in. respectively, 
the stroke being 48in. Perhaps the chief point 
noticeable in comparing these engines with those 
of the sister ship is that Mr. Blechynden has 
managed to get them packed into considerably less 
space in a fore-and-aft direction, the difference, we 
believe, being something like 10 ft., the total length 
of the engines being 45 ft. The standards of the 
Powerful’s engines are of box section, in place of 
the H-section adopted in other engines of the type. 
The choice of one form over the other is a matter of 
opinion, but in the present case it is considered 
that for equal strength and rigidity a saving of 
weight is obtained by using the box section ; and, 
moreover, experience has shown that better and, 
more trustworthy steel castings are obtained. This, 
perhaps, is not what would be expected, and in 
other parts the conditions might be reversed. The 
bedplate, also, is of box section. As in the case of 
the Terrible, there are four columns to each cylinder, 
so that there are two outside crosshead guides. The 
cylinders are all separate in themselves, but are 
attached to each other at their tops by cast-steel con- 
necting-pieces. They have thin cast-iron liners, 
which will be adjusted when hot. The pistons are of 
cast steel, with deep cast-iron junk rings, and the 
cylinder covers are of steel. The high-pressure 
steam chest cover is of steel, and the other covers 
areof castiron. There is a piston valve on the 
high-pressure cylinder, and ordinary flat valves, 
which have the usual relief at the back, for all the 
other cylinders. The link motion is of the ordinary 
description, with steam and hand reversing gear, 
the steam engine for this purpose being placed on 
one of the intermediate engine columns. Each 
valve is capable of being linked up independently 
by means of a screw and block. 

The four-throw crankshaft is in four separate 
pieces, each of which is interchangeable with any 
other, and this applies to the cranksin both sets of 
engines. The main and crankpin brasses are of 
ordinary Admiralty mixture, lined with white 
metal. The top-end brasses, or crosshead bear- 
ings, are of a special mixture of hard metal ; 
the crossheads are Swedish iron; the piston 
and connecting rods and main bearing caps 
are of forged steel. As is now usual, the 
large steam pipes are of steel. They have 
welded seams, over which there is riveted a butt- 
strap. The turning engine is on the end low- 
pressure standard. The wormwheels of this are of 
bronze, and the worms of forged steel. There are 
two air pumps, one worked from the high-pressure 
and one from the forward low-pressure engine by 
means of side levers. The thrust bearing consists 
of one large steel casting, with horseshoe collars 
and water service as usual. The propellers are 
three-bladed, about 19 ft. in diameter. They are 
of Admiralty gun-metal, with blades bolted to the 
boss. Mr. Blechynden is of opinion that gun-metal 
is a better material than any of the high strength 
copper-zine alloys for the construction of propellers 
to be placed on sheathed ships. 

We have now only given a few details of these 
interesting engines, but hope to return to the sub- 
ject at a later date. 

As inthe case of the hull, soin that of the boilers, 
there is little for us to say now in regard to this 
ship, as the steam generating plant will be an 
almost exact duplicate of that in the Terrible, which 
we have so fully illustrated and described in recent 
issues. We need only, therefore, repeat that there 
will be 48 Belleville boilers. There are 7200 steam 
generating tubes, the length cf piping required 
for them working out to about 10 miles. The 
boilers are, of course, the specially interesting 
feature in these ships. We have already 
frequently commented upon the water - tube 
boiler question in these columns, and will reserve 
further remarks on the subject until the ships are 
tried. We also propose giving, later on, some 
description of the ingenious machinery which has 
been specially designed at Barrow for the manu- 
facture of the Belleville boiler. It would seem, at 





first glance, rather an unnecessary expense to 
get a special set of costly machine tools constructed 
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for the sake of the boilers of a single ship, but 
when it is remembered that in all there will 
be nearly 8000 junction- boxes to undergo 
several machining operations, besides the ma- 
chining of the pipes, and, moreover, that extreme 
accuracy is required, it will be believed that the 
expenditure has been found not unremunerative. 
Naturally there is the possibility of other ships 
being required with Belleville boilers, but the 
question of the best water-tube boiler is yet in so 
elementary a stage that probably no firm would be 
inclined to lay down plant on the prospect of what 
may come, unless, of course, specially interested in 
the success of the boiler. 

With regard to the launch itself, there is not 
much that requires notice at our hands. Every- 
thing passed off successfully. Mr. Alexander 
Adamson, the managing director of the company, 
and Mr. Gowan, the shipyard manager, are to be 
congratulated on having placed this large and heavy 
vessel in the water without mishap. This happy 
result was not, however, the result of a fortunate 
chance. Every precaution possible had been taken 
to insure success, so that when the time for the 
launch arrived all was in readiness, there being 
none of that hurry and doing something at the last 
moment which is too often noticeable at a ship 
launch. The Powerful was more complete at the 
time of her launch than are many vessels of 
this class when placed in the water. All the 
armour was in place, and also the gun pedestals 
and a great deal of the cabin fittings, so that the 
launching weight was brought up to 7300 tons. In 
order to take this weight with safety, the ways had 
been built out a long distance into the channel, and 
had been made with 5-ft. bearing surface on each 
side, which is a good deal beyond the average 
width. The cradle had also been very much 
strengthened forward, dockyard practice having 
been followed in its general construction. A built- 
up plate of steel, several feet long fore and aft and 
* in. thick, was passed under the ship’s keel, being 
hooked over the poppet heads--the poppets were 
almost upright — on each side of the cradle. 
The whole structure was further consolidated by 
a large number of turns of heavy chain. The in- 
terior of the ship was also strutted more than is 
usual, even for the big and comparatively light 
scantling ships of this kind. In the neighbourhood 
of the forward part of the cradle this was espe- 
cially noticeable. 

The launching ceremony was performed by the 
Duchess of Devonshire, the Duke of Devonshire, 
who is the chairman of the Naval Construction and 
Armaments Company, being also present. The 
religious service was performed by the Bishop of Car- 
lisle. Mr. James Dunn represented the Admiralty. 

At the inevitable ‘‘lunch in the mould loft,” 
which followed the launch, the Duke of Devonshire 
presided, and several speeches were made, in the 
course of which politics were not altogether ig- 
nored. This, perhaps, was excusable, in view of 
the excitement caused by the general elections, the 
success of the Duke of Devonshire’s nephew in a 
neighbouring constituency being announced during 
the lunch. Mr. Adamson, as chairman of the 
company, presented the Duchess of Devonshire 
with a diamond brooch in a silver-gilt casket, and 
his Grace the Duke, in returning thanks, ex- 
pressed his great satisfaction at the order for this 
and other vessels being placed by the Admiralty with 
the company ; although, he intimated, the profits 
attached to Admiralty work were not excessive. 

Mr. Dunn returned thanks for the toast of 
‘* The Admiralty ” in an excellent speech, full of the 
best sentiments as to the prosperity of the Navy 
and the country at large. Perhaps the most 
notable point brought out was Mr. Martell’s ex- 
pression of opinion as to the necessity of the private 
yards of the country being supported by the Ad- 
miralty. Itis a point we ourselves have constantly 
insisted upon, and we are glad to see one 80 cap- 
able of judging as Mr. Martell enforcing this moral ; 
more especially as his words were warmly seconded 
by the Duke of Devonshire. 





THE PARIS INTERNATIONAL EXHI- 
BITION OF 1900. 

SrveRAL weeks have passed since our last refer- 
ence to the Great International Exhibition of 1900, 
during which time the undertaking has been pass- 
ing through a period where progress is slow and 
difficult, and where those entrusted with the control 
of the vast enterprise have had to face the all- 








important and embarassing question of finance ; to 
determine approximately the expenditure which the 
Exhibition will involve ; to ascertain whence the 
necessary funds are to be obtained, and to devise a 
practical combination for successfully establishing 
the Exhibition on a sound financial basis. For the 
Exposition of 1889, recourse was had to a variety 
of devices, the most important of which was the 
issue of lottery shares ; these were eagerly taken up 
by the public, and the holders, in addition to being 
secured by the State, enjoyed the chances of certain 
prize drawings, as well as a considerable number of 
admission coupons to the Exhibition attached to each 
bond. Whatever might have been the soundness 
of this ingenious system from a financial point of 
view, it was attended by a phenomenal suczess, and 
at the same time brought the prices of entrance to 
the Exhibition so low as almost to amount to a free 
admission. It is hoped that an even better com- 
bination will be found for the coming Exhibition ; 
that the sums required to be raised are enormous, 
will be understood from the following paragraphs. 

We have on previous occasions described in con- 
siderable detail the buildings and the general 
arrangements of the 1900 Exhibition; these 
arrangements will be closely adhered to, and the 
buildings to which we referred will be carried into 
execution with a completeness and richness of detail 
greater than has ever yet been attempted at an 
International Exhibition. Our readers may re- 
member that among the principal buildings will be 
those of the National Decorative Arts and Manu- 
factures on the Esplanade des Invalides; on the 
Champ de Mars, the Electrical Buildings, flanked 
by a double row of palaces, containing on the one 
hand exhibits of chemical and metallurgical in- 
dustry, clothing, instruments used in the Sciences 
and Arts; on the other hand, exhibits of machi- 
nery, civil engineering, and food products ; on the 
left-hand of the Seine will be the pavilions of 
foreign nations, and buildings devoted to the Art 
of War; while to the left of the Avenue des 
Champs Elysées will be the new Grand Avenue, 
and its two permanent palaces, the one devoted to 
Retrospective Arts, on the left-hand side of the 
Avenue, when looking towards the Déme of the 
Invalides ; while the other and larger building on 
the right-hand side will be consecrated to Fine 
Arts. Those who are not thoroughly acquainted 
with Paris may not realise that the construction of 
these two palaces, and of the new and magnificent 
avenue which will connect the Esplanade des Inva- 
lides to the Promenade des Champs Elysées, is 
the most serious and important part of the great 
undertaking. 

The time available being very short for the execu- 
tion of works on such a large scale as those contem- 
plated, the Director-General of the Exhibition, Mr. 
Picard, has pressed forward to completion a budget 
of probable expenses which will be incurred by 
actual construction and general expenditure. The 
total of this estimate shows the very large sum of 
100 millions of francs, or four millions sterling. It 
may be remembered that in 1889 the Exhibition 
budget was regulated upon the basis of a total outlay 
of 43 millions of francs. It was anticipated that the 
sale of tickets would realise 144 millions ; the State 
made a grant of 17 millions, the City of Paris sub- 
scribed 18 millions, and it wasassumed that the balance 
would be made up by the sale of concessions and of 
waste material, after the conclusion of the Exhibition. 
Actually the expenses incurred were somewhat 
less than 40 millions, whilst the receipts, including 
the Government and City of Paris grants, exceeded 
50 millions. So that there was a balance of more 
than 10 millions of francs, when the accounts were 
finally closed. But the Exhibition of 1900 is to be 
on a much larger scale, and the problem to be solved 
is whether an outlay of 100 millions in 1900 will be 
covered with as much success as that of 40 millions 
in 1889 ; it is evident, in order that this should be 
done, that the sources of revenue should be enor- 
mously increased ; in other words, that the number 
of visitors, paying a higher price of entrance, should 
be far greater, and that the revenue from conces- 
sions should also be vastly increased. 

The mode in which the estimated outlay of 100 
millions is distributed is about as follows: The 
two palaces, with their numerous annexes, which 
are to be erected on the Champs Elysées, will cost, 
according to the estimate, 20,625,000 francs 
(825,0001.) ; at least 24,300,000 francs (972,0001.) 
will be required for the buildings on the Esplanade 
des Invalides, for the demolition of the buildings 
remaining since 1889 on the Champ de Mars (with 





the exception of the Machinery Hall), for the altera- 
tions to this latter building, and for the construc- 
tion of new pavilions. There will be, in addition, 
the erection of the new bridge over the Seine, as 
well as of several foot-bridges ; while the quays on 
each side of the river will have to be raised to suit- 
able levels for the rows of miscellaneous buildings 
which will line each side of the Seine. Earthworks 
of various kinds figure unavoidably to a consider- 
able amount in the preparation of Exhibitions, and 
that of 1900 will be no exception to the rule ; it will 
be necessary to level the ground, to construct a large 
réseawof sewers and water mains, to execute landscape 
gardening on an extensive scale, and to construct a 
railway system for the accommodation of visitors ; 
all these things it is estimated will cost at least 
5,590,000 francs (223,600/.). A sum of 8,100,000 
francs (324,000/.) is reserved for special pavilions, 
for fountains, and for the fétes that will be held. 
This sum also includes the estimated expense for a 
supplementary exhibition which is to be open at 
the same time, that of physical exercises, of which 
we shall have more to say on another occasion, 
and which will include the art of aerostation ; this 
exhibition will be held in the Bois de Vincennes, 
which is outside the fortifications, and on the 
opposite side of Paris, to the Bois de Boulogne. 
Finally, the sum of 600,000 francs (24,000/.) has 
been allowed for restoring the grounds to their 
criginal condition after the close of the Exhibition ; 
this sum, which appears somewhat insignificant, 
considering the amount of work that will have to 
be done, completes a total of 73,000,000 francs 
(2,920,000/ ) for actual works. 

But there is another important section of ex- 
penditure ; that of working the Exhibition after 
it is open. There is a Mechanical department, 
which includes the production of motive power, of 
electricity, of handling exhibits, &c.; this is esti- 
mated at 6,900,000 francs (276,000/.). As we have 
repeatedly said, when speaking of previous Exhibi- 
tions, the Retrospective and some other sections 
will have to be organised, not at the cost of ex- 
hibitors, but at that of the administration, and 
for this a sum of 1,800,000 francs (72,000/.) is by 
no means excessive. The musical performances, 
which will be numerous, and of the highest class ; 
the congresses, which will involve a large expendi- 
ture in receptions and other hospitality, in order to 
make them as useful as possible, will certainly 
require 1,400,000 francs (56,000/.); the expenses 
connected with the jury and the awards is esti- 
mated at 1,000,000 francs (40,000/.); and the 
cost inseparable from a large number of workmen’s 
exhibits, which will be encouraged at the 1900 
Exhibition, will require 700,000 fr. (28,000/.). In 
round figures these various items of expenditure 
connected with the working of the Exhibition make 
a total of 12 millions of francs (480,000/.). The 
third section of expenses is that relating to the 
staff. This includes not only the personnel of the 
administration, which has already commenced its 
work, and which will be largely increased as time 
goes on, but also the police, ticket-takers, the fire 
service, the army of employés of all kinds, the 
printing department, which includes the production 
of tickets, &c. Eight millions of francs (320,000/.) 
are reserved under this head. 

Thus formulated, the total estimate is 93 millions 
of francs (3,720,000/.). But as none of the fore- 
going sections include a margin for contingencies 
or unforeseen expenses, the total has been raised to 
100 millions of francs, or four millions sterling. 
We have considered in some detail the various 
items of expenditure which the coming Exhibition 
will involve ; these figures speak for themselves, of 
the extent and completeness with which it is to be 
organised and maintained. There remains the 
interesting question as to how the large sum is to 
be raised, and what are the reasonable grounds for 
supposing that it can be repaid (excepting, of course, 
the grants which will be made, such as those by the 
Government-and the City of Paris) during the short 
period of six months that the Exhibition will re- 
main open, 





ORAIGMADDIE RESERVOIR FOR 
GLASGOW WATER SUPPLY. 

In the annual report of the Glasgow Corporation 
Water Works for the year ending with May 31, just 
issued, it is indicated that the Craigmaddie reser- 
voir, one of the most laborious parts of the new Loch 
Katrine Works, is now nearing completion. Much 
has been done since we illustrated and described 
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the work exhaustively a year ago, and many pro- 
blems of a novel character have had to be solved in 
carrying out work within the year. The details may 
here be set on record in view particularly of the visit 
to the reservoir by the members of the Institution 
of Mechanical Engineers. As to dimensions, the 
only figures which need here be repeated are: Area, 
86} acres; available depth, 40 ft. ; and capacity, 
700 million gallons. The embankment, which in- 
volved mosttrouble, andistherefore the object of most 
interest, alike to engineer and lay visitor, is 1592 
yards long. It may be said to be almost completed 
now. The greatest height is 93 ft. above the bed 
of a small stream which flows through the site. 
But this is, comparatively, a small proportion of 
the total height. The sandstone above the shale, of 
which there was a considerable mass, was found to 
be extensively fissured and crossed by faults, and 
it was necessary to cut it all out and to follow the 
shale. The trench over the shale was excavated 
for a length of 627 yards, and the maximum depth 
was 193 ft. below the original surface of the ground. 
The average depth of the cutting in this length 
was 130 ft. The excavation occupied more than 
six years. The chief hindrance was the amount of 
water, and for nearly three years 450,000 gallons 
were being pumped per day, the head being mostly 
150 ft. The total amount of rock excavation in 
the trench was 168,000 cubic yards, and the total 
cost, including plant, pumping of water, contrac- 
tors’ percentage as profit, and ali charges, will be 
73,8001. 

Dynamite was largely used, and the material was 
filled into boxes, which were raised to the surface 
level by cranes. As the depth increased it was 
found necessary to use a steel rope instead of chains, 
because it was not so heavy and wound round the 
drum more compactly. The boxes were placed by 
the cranes on bogies and were secured at one end 
with an angle-iron bracket and at the other end 
with a chain, so that, when they were run to the 
tipping bank, there was no chance of the box fall- 
ing from the bogie. This is, of course, a departure 
from the usual practice. As the work progressed 
it was found that the walls, although of rock, would 
have to be supported in some way, and at first 
immense tree-trunks were wedged in between the 
two walls, but these gradually gave way. A series 
of timbers were put in at greater depths, while at 
deeper parts again large parts of the trench were 
left so as to form struts. These measured from 40 ft. 
to 60 ft. in length, and from 15 ft. to 40 ft. in depth. 
Excavation, of course, was carried on underneath 
these, the process having been aptly described as 
honeycombing. 

To enable the puddle-filling to proceed, concrete 
pillars were built across the trench, varying in 
height from 32 ft. to 64 ft. Owing to the great 
depth it was not deemed desirable to ‘‘tip” the 
puddle, as by the great fall it would have got broken 
up, and the contractors’ engineer, Mr. Sydney R. 
Lewis, devised a lift arrangement, which is illus- 
trated in an engraving on this page (Fig. 1). The 
cages were made of 3 in. by } in. iron, 4 ft. wide and 
24 ft. long, holding six navvies’ barrows. The de- 
scending loaded cage was sufficiently weighty to 
raise the cage with theempty barrows. There were 
two guide ropes for each car, passing through holes 
in opposite corners, and suspended to wire ropes over 
the trench. The hoisting and lowering cables were 
passed round the drum of a winch, which acted 
simply as a brake. The pulleys were suspended 
from wooden beams at the top of the excavation. 
There were three of these balancing lifts, their 
travel being 133 ft., 153 ft., and 165 ft. respectively. 
There were 293,760 cubic feet of puddle worked 
into the embankment. As arule, the trench where 
8 ft. wide was filled at the rate of 12 ft. per month. 
The deep puddling cost from 1s, 2d. to 1s. 6d. per 
cubic yard for labour only, the men working on 
time wages. This, of course, does not include tools, 
depreciation in plant, overseers, pumping, nor clay. 
The clay was got on the ground. 

The height of embankment is 5 ft. above the 
ultimate top water level of the reservoir, and all 
round there is a width on top of 17 ft. 6 in., witha 
centre roadway of 9ft. The slope on the water 
side is 3 to 1, and on the outside 2 tol. The 
puddle wall is carried up with sloping walls to 
within a few inches of the top of the embankment, 
and on either side the banking is carefully laid, 
that to the lake side having stone facing, while 
grass grows on the other side. The earthwork of 
the embankment is practically finished. 

The most of the clay puddle, by the way, was 





excavated by steam navvies on the site of the reser- 
voir, and it proved a very heavy duty. There were 
two of Ruston and Proctor’s navvies, and they 
could take out, with eleven men in attendance, about 
150 wagon-loads per day, or about 420 cubic yards 
in the ten hours. There was, also, one of Wilson’s 
navvies. Both types are well known, having been 
illustrated in Encincer1nc. The latter is fitted, like 





a 1 per cent. gradient. The locomotives tended to 
sink, and it was ultimately decided to adopt a com- 
bination of locomotive and cable haulage. The loco- 
motive backed the wagons on to the peat as far as 
it could go, and a wire rope was then attached 
to the wagons, which, winding round a pulley at 
the farther end, was brought back and attached 
to the locomotive. As the locomotive moved back- 
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acrane, on a bogie, so that it can turn completely 
round on its own axis, and in the event of a slip it 
can, as a rule, dig its own way out by wheeling 
round. This is an obvious advantage, as slips are 
not unusual in wet weather, and another navvy, 
or squad of men, has to dig the ordinary navvy 
out. Wilson’s navvy, with ten men, could take 
out about 460 cubic yards per day. 

Work is now being concentrated on clearing the 
area of the reservoir, which, as we have said, is 
87 acres. There are several areas of peat. Part 
of this is being removed by hand labour. It was 
found soft and very shaky, and the locomotives 
dealing with the spoil trucks had to run over it on 





GavuGE Basin ror CRAIGMADDIE RESERVOIR. 


wards the wagons were drawn up the peat banks. 
This worked admirably. The locomotives were 
built to work on gradients of lin 10. They have 
10-in. cylinders, and draw 41 tons up 1in10. There 
are five locomotives on the works, two for 3-ft. 
gauge, weighing 8 tons, and subsequently three 2-ft. 
guage engines were required. They have 8-in. 
cylinders, and draw 20 tons on a gradient of 1 in 
15. The locomotives were supplied by Barclay, of 
Kilmarnock. There were, too, about a dozen steam 
cranes of from 30 ewt. to 7 tons lifting power. 

Over some of the areas of peat it is proposed to 
spread 12in. of clay and stone mixed, with the 
view of completely covering it, so that the water 
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will neither be tainted nor coloured ; but we fancy 
it would be much more effective to completely 
remove it. There was an attempt to fire the peat ; 
but it was too damp. When dried, it proved satis- 
factory fuel for locomotive and crane boilers. There 
are, too, several rocky undulations, with thin 
coverings of earth. It is proposed to pitch these 
slopes. 

There is a large measuring pond between the 
aqueduct outlet and the reservoir proper. The 
slopes on one side, where the ground was hilly, 
were to be 1} to 1; but it was found that the stuff 
would not stand, and it was determined to build it 
up in three sections with big stones thrown in 
separately. The bank was cut into benches, in 
70-ft. lengths, the toe being first removed and re- 
placed by a loose filling of stone, the bottom of the 
bench being sloped down at a reverse grade of 5 
tol. After allowing time for settlement, a second 
bench was cut above this, and more stone filled in 
with the same back gradient. A third bench was 
cut and similarly treated, bringing the work up to 
25 ft. The whole face of the bank was thus coated 
with stone, the 70-ft. length taking three months. 
In the reservoir itself there was one part on the 
northern side where in the same stuff—clay with a 
lot of sand—the slopes had to be made 6 to 1, as 
the original 4 to 1 bank slipped. Here there was 
sufficient space to adopt the easy slope ; it was not 
so in the measuring pond. 

The two aqueducts from Loch Katrine are side 
by side, and it is arranged that either may dis- 
charge through their gauge basin into the Mugdock 
reservoir, which has a capacity for 488 million 
gallons, or into the Craigmaddie, which has a capa- 
city for 700 million gallons. These reservoirs are in 
juxtaposition ; but the inlet to Craigmaddie is at a 
considerable distance from that to Mugdock. The 
wateris conveyed fromthe end of the aqueduct proper 
in a cut-and-cover channel. Therearethus twogauge 
basins for the respective aqueducts at the Mugdock 
reservoir, and one at the Craigmaddie reservoir. 
Of course, the passing of the water from either 
aqueduct to any of the reservoirs results from the 
formation of stop-plank chambers. These gauge 
basins were fully illustrated in our previous article, 
as were also the straining wells and outlet valves. 
The engraving on the preceding page (Fig. 2) 
shows the Craigmaddie reservoir gauge basin as 
completed. As we have said, detailed drawings were 
reproduced when we last described the works. 

There are 42-in. slide valves on the several 
main pipes to the city, and these, as well as 
the pipes, had to be tested to 50 lb. pressure 
per square inch. For this purpose a blank flange 
was put on the end of the pipe, while the valve 
was at the other end. Water was pumped in, 
but still the pressure would not rise beyond 
15 lb. It was a considerable time before the 
cause was ascertained, and it was then found 
that water from the old reservoir, which of course 
has also connections with the mains, was exerting 
a pressure of 15 lb. on the back of the valve. 
There being about ;}; of an inch of play between 
the two sides, the valve was kept hanging free 
with a .j;-in. play on either side, and the pumping 
power was evidently barely sufficient to cause the 
valve to close. The only way was to cut off the 
water from the old reservoir, and thus have pressure 
only on one side. 

With the aqueduct good progress has also been 
made, and the water is actually flowing through 
some of the long tunnels—through the Mugdock 
tunnel, fully 14 mile long, through the full length 
of 6} miles of the Duchray and Kelty contracts, 
through the 54 miles of the Blane Valley section, 
where there are 1194 yards of piping, while the 
Loch Chon tunnels, 34 miles, are completed, and 
the formal opening will take place at the end of 
July. The total length of the aqueduct from Loch 
Katrine to Craigmaddie is 234 miles, and all but 
about 6 miles is completed. Of the total work 19 
miles are in tunnel, of which 18 miles 53 chains 
were long tunnels, and only 48 chains in short 
tunnels ; 1 mile 19 chains has been constructed 
in the open, and covered in with concrete, mostly 
in short lengths ; while there are two lengths of 
piping, over the Endrick Valley nearly 23 miles 
long, and over the Blane Valley 1194 yards long, 
totalling 3 miles 6 chains. 

The first tunnel, 1} miles long, through the hill 
south of Loch Katrine, has not yet been started. 
On the Loch Chon contract, let to Messrs. 
Waddell, Edinburgh, there were four short 


tunnel, 1319 yards long, was completed in 
January last. It took 15 months to drive the 
tunnel, the progress at each of the two faces 
being 44 yards per month. The other three 
tunnels are also completed. The next contracts, 
the Duchray and Kelty, were let to Mr. G. Lawson, 
Rutherglen, who has completed 6} miles of the 
aqueduct, including the longest tunnel—the Kelty 
tunnel of 4594 yards, which was started in June, 
1887, and completed December, 1891, the pro- 
gress being 8} yards at each face, or 33 yards, 
per month. The water has been flowing through 
this 6} miles of the aqueduct for some time, and 
here it may be mentioned, in explanation of this, 
that the old and new aqueduct are connected at 
several points and at the reservoirs by junction 
channels, and that by the interposition or with- 
drawal of stop planks in grooves the passage of the 
water from one — to the other is stopped or 
permitted. The Black Rigg contract, which includes 
a tunnel fully 2} miles long, was let two years ago 
to Messrs. Morrison and Mason, and it is antici- 
pated that it will be 18 months or two years yet 
before it is completed. Then comes the Endrick 
Valley syphon of two 48-in. pipes, extending for 
nearly 2$ miles, and crossing over the road to 
Aberfoyle, the Forth and Clyde Railway, and the 
Endrick Water. At some future time other two 
pipes will be laid. The Blane Valley contract, let 
to Mr. James Young, is also completed. The 
longest tunnel, the Drumgoyne, 2283 yards in 
length, was completed at the end of April last. The 
remaining contract, inclading the Mugdock tunnel, 
was long since completed. 

Of the total length of tunnel—26,491} yards— 
47.5 per cent. has been lined throughout, 5.1 per 
cent. more had side walls on both sides, 1.4 per 
cent. side walls on one side, while the remaining 46 
per cent. had no lining. Some costs may here be 
given, taken from one of the papers on the subject 
by Mr. J. M. Gale, engineer-in-chief of the water 
works : 

£ 8. d. 
Driving tunnel _... .. 716 8 per lin. yd. 
Enlarging tunnel for 12-in. 
— 14 cub. yds. at 
12s. 6d... 015 7 


111 6percub. yd. 


Concrete lining, including x 
cement... ie = 
Lining of 12-in. side walls 
and arch, 3.75 cub. yda. 
at 31s. 6d. ... is ck 
Lining of 18-in. side walls 
and arch, 5.5, cub. yds. 
at 31s, 6d. .. re en 
Concrete bottom of tunnels 
Total cost of tunnel with 
12-in. lining ook 
Portland cement ac FAO . 

It may, therefore, be said that on the aqueduct 
the remaining works involving any great time are 
the Loch Katrine tunnel of 1 mile 572 yards, the 
Black Rigg contract of 3 miles 242 yards, and the 
Endrick syphon of 2 miles 748 yards, making in 
all slightly less than seven miles, while, as we have 
said, the total length of the aqueduct is 234 miles. 
Much work on the seven miles has, of course, been 
done. The lining for the most part consists of 
12 in. of concrete, the tunnel being when com- 
pleted 9 ft. high and 10 ft. wide; but where 
the rock was strong and not likely to crumble 
on exposure to air, &c., there is no lining, the 
width then being 12 ft. In all cases a concrete 
invert, or curved bottom, has been laid, as it has 
been found that without one, i.e., with the rough 
rock, the quantity of water passing is much re- 
duced, owing to friction. 
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NOTES. 
A Streamer on Ralts. 

An interesting steamer is just about to be started 
on some lakes a few miles distant from Copen- 
hagen, the peculiar feature being that the steamer 
has to make a short journey overland, the two 
lakes being divided by a strip of land. Across this 
a railway has been constructed, crossing a high- 
road, which necessitates a gradient on both sides of 
1 : 50, the metals being ordinary rails. At the two 
ends the rails have been carried into and under the 
water on a wooden structure. By means of piles 
the steamer is guided on to the rails, which corre- 
spond in position with two wheels fixed on each 
side of the steamer. The steamer goes then on to 
the rails at ‘‘ full speed,” and travels up the rails 
on the one side and down the incline on the other, 
into the water, where the propeller again takes 
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powerful, and in addition to the usual propeller 
shaft there is another shaft, which, by means of a 
chain, works the small wheels on which the steamer 
crosses the rails. The boat also has a powerful 
brake to moderate its speed down the incline. The 
steamer is 44 ft. long, capable of holding seventy 
passengers, and the engine indicates 27 horse-power. 
All the trials have passed off perfectly satisfactorily. 


AnotHeR Rattway Race to Scorianp. 

The approach of the Twelfth of August, when the 
traffic to the north of Scotland is immensely aug- 
mented for the grouse season, brings again with it a 
railway race to Scotland by the two great railway 
companies, and if the result is the same as in the case 
of the race to Edinburgh seven years ago, when 
the time taken to the journey was permanently 
reduced, all will be pleased. The ahaa comes 
from the London and North-Western Company, 
and the race is to Aberdeen, the desire evi- 
dently being to break down the advantage the 
east coast route gained by the Forth and Tay 
Bridges. On the west coast route there has been 
always a train departing at 8 and at 10. Both are 
now accelerated, and the east coast companies, who 
have also a train at 8, have added a new train at 
10 o'clock. Since the beginning of the month the 
times have been altered, each company excelling the 
other. The changes successively made are shown 
in the following Table. In the case of the west 
coast service the first acceleration with the 8 o’clock 
train brought it in at 7.40, instead of 7.50, next 
morning, and then the east coast companies 
made their arrival at 7.20 instead of 7.30, where- 
upon the Euston management brought the hour 
down to 7, and the east coast to 6.45, the 
west coast now going still better. It is the turn 
of the east coast now. The duration of the 
journey is now the shortest on record, the west 
coast train having actually made the journey of 
540 miles in 10 hours 21 minutes, including stop- 
pages. The changes in the 10 o’clock train, al- 
though greater, are not quite so remarkable, for 
here there was abundant room for acceleration, as 
the time a fortnight ago was not much better than 
the best trains 25 years ago : 








PEA TARTAR aR 
— | i 3s 
Bo 33 E a8 #33 | BS 
p.m. p.m p.m. p.m. | p.m. | p.m. | p.m. 
London | a js "sa |"s i's |°s |e 
| }/a.0. &m. &m, &.m. a.m. | am. | &m, 
Aberdeen... ..! 7.50 7.35 7.40 7.20 7 | 6.45 6.85 
p.m, p.m. p.m. p.m, | p.m. 
London 10 | 10 , 10 | 10 | 10 | 
p.m, | noon 4m. am. a.m. 
Aberdeen .. 2 | 1 11 10.40, 9.45 | 





In each successive reduction it will be seen that 
the east coast has made more decisive steps, and 
thus they bring their 8 o’clock train down to a 
little over 10 hours, and here it may be stated for 
comparison that 20 years ago the best trains took 
164 hours for the same journey. The contest is 
probably not yet over, and we shall probably have 
further acceleration. Both are keeping marvellous 
time ; the other day the west coast arrived 6 and 
the east coast 14 minutes before time. The east 
coast train has the shorter run by 17 miles, the re- 
spective distances being 523 and 540 miles, so that 
the speed in the one case has been 52 miles 
an hour, and on the east coast route 49 miles. 
The east coast, too, has the advantage in 
gradients ; but north of the Forth their trains have 
to pass over a distance of 40 miles of single line 
controlled by one of the west coast companies-— 
the Caledonian. The west coast trains are the 
lighter, consisting of six eight-wheel bogies of a 
total weight of 130 tons, while the east coast have 
11 vehicles of 175 tons. Moreover, the west coast 
trains only make six stoppages in the whole dis- 
tance of 540 miles, and the east coast seven. 


British TRADE RELATIONS WITH THE COLONIES. 

It will be remembered that last year a con- 
ference representative of most of our colonies was 
held at Ottawa, with the view of consolidating the 
trade relations of the mother country and the 
colonies, especially in the direction of extending 
that trade. The Earl of Jersey attended the con- 
ference on behalf of the Government, and we have 
now the decision of the Imperial Government, as 
conveyed to the colonies interested by the late 
Colonial Secretary. This decision is principally 
remarkable, because it does not make any refer- 
ence to the most practical outcome of the confer- 
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some of the Australian colonies to encourage by 
subsidy a Canadian Pacific steamship and cable 
communication with the far East. We had hoped 
to find the Imperial Government offering the 
subsidy for the service, but the subject is ignored, 
while folio after folio is filled with threadbare 
arguments as to the difficulties of revising our 
customs arrangements. Of course, many pretty, 
and we believe thoroughly sincere, expressions are 
made as to the desirability of drawing closer the 
bonds of union ; but, as was to be expected, prac- 
tical difficulties exist against differential duties in 
favour of the colonies, or of an intercolonial customs 
union. Such would mean a departure from the 
tenets of free trade. The bulk of our imports from 
foreign countries consist of food or raw materials 
for manufacture. To tax food imports reduces the 
real wages of the workman, and the taxation of 
raw materials would mean the handicapping of the 
manufacturer in the case of foreign competition, and 
already he is sufficiently burdened. The purchas- 
ing power of the nation would thus be affected. 
Even although the colonies might ultimately meet 
our demands, the harm done in the interval would 
be irreparable. But, as a matter of fact, it is 
pointed out that our colonial trade only increases 
in the same proportion as the foreign trade. Forty 
years ago the colonial imports were 23.8 per cent. 
of the whole ; now they are 228 per cent.; and 
the exports have decreased from 28.3 to 28 per cent. 
Combined, the proportions were in the earlier 
years 25.8 per cent., and in the latter years 25.3 
per cent. These figures are taken over a period of 
years. A consideration of these practical difficulties, 
and of the more immediate results above indicated, 
of a system of mutual tariff discrimination, has 
convinced Her Majesty’s Government that, even if 
its consequences were confined to the limits of the 
empire, and even if it were not followed by 
change of fiscal policy on the part of foreign Powers 
unfavourable to this country, its general economic 
results would not be beneficial to the empire. 
Again, intercolonial treaties are not commended. 
The primary object, it is pointed out, is a diversion 
rather than an increase of trade, and that as the 
proportion of the external trade of most of the 
colonies which is ca‘ried on with foreign countries 
is insignificant compared with that carried on with 
the mother country and other parts of Her Ma- 
jesty’s dominions, it will be difficult for one colony 
to give a preference in its markets to the trade of 
another solely at the expense of the foreigner, and 
without at the same time diverting trade from the 
mother country or from sister colonies which may 
not be parties to the arrangement. Serious injury 
might thus be inflicted on the commerce of a neigh- 
bouring colony, and unfriendly feelings generated, 
which might provoke retaliation, and would in any 
case estrange the colonies concerned in a manner 
which would not conduce to the great aim which the 
conference had in view throughout. 





THE REDCAR BOILER EXPLOSION. 

Tue formal investigation by the Board of Trade with 
regard to the important explosion at the Warrenby Iron 
Works on June 14, and by which as many as 12 persons 
were killed and several others injured, commenced on 
Tuesday, July 16, at the Observatory Hall, Redcar, and 
was concluded on Monday, July 22, thus occupying six 
days. The proceedings throughout were of a most 
interesting character; they wera conducted with great 
thoroughness and care; and the facts brought to light 
afford valuable testimony to the effective working of the 
Boiler Explosions Act, under which the Court was con- 
stituted. The results of the inquiry by the coroner, as 
stated in our issue of the 12th inst., gave the impression 
that the explosion was due to overheating, but, as we anti- 
cipated, the formal investigation showed conclusively that 
it was due to the treacherous character of externally-fired 
boilers, which are so prone to rip at the ring seams and 
t» give rise t> serious disasters, many of which, as we 
have pointed out, have from time to time occurred. 

The Commis:ioners were Mr. Hcward Smith, barrister- 
at-law, London ; and Mr. J. H. Hallett, consulting engi- 
neer, Cardiff. Mr, K. E. K. Gougn conducted the case 
for the Board of Trade, and Mr. Yarborough Anderson, 
barrister, London, instructed by Mr. Watson, solicitor, 
Middlesbrough, appeared for the owners of the boilers, 
Messrs. Walker, Maynard, and Co., and for their ser- 
vants, Mr. Allwood, the engineer ; John Potter, foreman 
of the boiler shops ; and John Spencer, boilersmith. 

In his opening statement Mr. Gough said that the 11 
boilers, the explosion of which formed the subject of that 
investigation, were we of a group of 15, all of the plain 
cylindrical externally-fired class, measuring 66 ft. in 
length by 4 ft. 6 in. in diameter, the shell being composed 
of 20 belts of two plates each. The back end of each 
boiler was composed of six pieces, and the front of five 
pieces. A projecting neck was attached to the front end 
for the attachment of the glass water-gauge, All the 





shell plates, with the exception of No. 15 boiler, which 
was of steel, were of Robert Heath’s single best Stafford- 
shire, originally in. thick, lap jointed and single riveted, 
the rivets being }jin. in diameter, and spaced 1?in. 
apart. The boilers were numbered 1 to 15. No. 1 was 
made by Messrs. Cochrane, Grove, and Co. in 1880; Nos. 
2 to 7 by Messrs. Head, Wrightson, and Co. in 1873; Nos. 
8 to 14 by Messrs. Hopkins, Gilkes, and C»., in or about 
1875 ; and No. 15 by the Tees-side Iron Works Company 
in 1895, this company having taken over the works 
of Messrs. Hopkins, Gilkes, and Co. The mountings 
of each boiler consisted of two safety valves loaded 
by lever and weights to a pressure of about 60 lb. 
p2r square inch; a glass water-gauge fitted on to 
the end plate of the neck of the boiler, which projected 
from the brickwork ; a low-water alarm; three manholes ; 
and other usual fittings; there war, however, no separate 
pressure gauge to each boiler, but only one for the whole 
series, in the blast engine house, and another in the 
donkey engine house. The boilers were set in brickwork, 
and each supported by five cast-iron brackets connected to 
the boiler by bolts, the feet of the brackets resting on iron 
plates on the top of the side walls of the flues. The boilers 
were fired by the gases from the blast-furnaces, suitable 
openings being provided for the admission of air to pro- 
mote combustion. The feed water was taken from the 
town’s supply; ib was first treated by the exhaust steam, 
then filtered, and delivered into the boilers at a tem- 
perature of 170 deg. or 180deg. 

The boilers were used for supplying steam to the blast 
and lift engines at the works. They were all insured 
with the National Boiler and General Insurance Com- 
pany, Limited, Manchester, for 500/. on the group, and 
the object Messrs. Walker, Maynard, und Co. had in 
view, when they insured, was to obtain independent in- 
spection. Mr. Hillier, chief engineer of the insurance 
company, would give a history of the boilers practically 
from the time of their construction down to the explo- 
sion. In 1887 seam rips were discovered in some of the 
boilers, and the insurance company called the attention 
of Mr. James, who then had the management of the 
works, to the matter, and he introduced a more complete 
= gp of cleaning and examination of the boilers. After 
the death of Mr. James, Mr. William Eden Walker 
became manager, and Mr. EK. G. Allwood was ap- 
pointed chief engineer and took charge of the boilers 
and general machinery. The boilers were examined 
every six weeks by Spencer, the boilersmith, and Potter, 
foreman of the boiler shops, and they consulted Mr. 
Allwood as to any necessary repaira, and effected them 
under his supervision. If the repairs were of an excep- 
tional nature, Mr. Walker was consulted in the matter. 
The boilers were also examined periodically by Mr. 
Levi Sutton, inspector to the National Company, and he 
sent reports thereon to his firm, who then communicated 
with Messrs. Walker, Maynard, and Co. These com- 
munications were, on receipt, passed on to Mr. Allwood, 
who immediately caused any defects pointed out by the 
insurance company to ba remedied. Occasional trouble 
seemed to have occurred through seam rips, and he 
organised, amongst other precautions, an elaborate 
system to avoid the rapid cooling of the boilers, and thus 

revent sudden contraction. That system wasas follows: 

he gases from the furnaces were turned off, the boiler 
was allowed to steam for an hour, the stop valve was then 
shut and the safety valve relieved. The boiler then re- 
mained for 12 hours, a small quantity of water was run 
out of it, and it was then filled up from the tank, which 
was supplied with water that had been warmed by having 
been round the blast-furnaces; it was then emptied and 
examined internally, after which it was partially filled 
up and examined in the external flues. 

After 1887, however, the boilers had to undergo con- 
siderable repairs ; seam rips were of frequent occurrence, 
but the repairs, a record of which was kept by Messrs. 
Walker, Maynard, and Co. in a book provided for the 
purpose, appeared to have been carefully executed, the 
rivets being drilled where difficult to get out, so as to 
avoid punishing the plates. In May, 1894, two seam rips 
were discovered in boiler No. 6, one being in the fifth 
ring, 3 ft 8 in. in length, and the other in the seventh ring, 
3 ft. 10 in. in length. Mr. Sutton made a report to his 
company calling attention to these seam rips, and they 
wrote Messrs. Walter Maynard and Co. with regard to 
them, From time to time, between 1887 and June, 1894, 
they had written the firm suggesting that it would be 
desirable for these boilers to be cut in two, and calling 
their notice to the seam rips met with, In June, 1894, 
the insurance company again recommended that the 
boilers should be cut in two, and pointed out that it would 
be more desirable to substitute a superior type of boiler, 
internally fired. It might be for the Court to consider 
whether there was no reason to suppose that the boilers 
at the Redcar Iron Works could not be worked safely. 
Mr. Hiller, of the National Company, would give evidence 
that he did not like the externally fired type of boiler, 
and that he endeavoured to induce the firm to substitute 
boilers internally fired as being more reliable. Mr, Gough 
said it did not appear that Messrs. Walker, Maynard, 
and Co. considered the insurance company’s recommen- 
dation as intending to convey the idea that there was 
danger in working the boilers; neither Mr. William Eden 
Walker nor Mr. Allwood, the chief engineer, regarded 
the report as implying danger, and judging from their 
experience in the use of such boilers, and from the care 
they had taken to prevent too rapid cooling, they felt 
that they could be safely worked, and, therefore, decided 
to lay down a new boiler, of similar construction, in 
1895. In August, 1894, a seam rip 5 ft. in extent occurred 
in No. 2 boiler. This was cut out and the plate patched. 

Mr. Gough did not suppose it was necessary to trouble 
the Court with details of the examinations of each boiler ; 
it would be sufficient for the purposes of the inquiry if he 





gave particulars of the last two examinations by the 
servants of Messrs. Walker, Maynard, and Co. Each 
boiler had been examined thoroughly by them at least 
twice in the present year. No. 4 was cleaned and 
examined on June 14, the day of the explosion, and the 
next to be laid off for internal examination was No. 5, 
the record of these examinations and their order being 
kept by the engineman. The boilers were in charge of 
Ayton, the blast engineman. About 3 p.m. on Friday, 
June 14, the gas was turned on to No. 4 boiler, and steam 
was raised about 6 p.m. The stop valve was opened and 
all the 15 boilers were then connected. The blast engine- 
man, as No. 5 was next in turn for cleaning, shut off the 
gases from that boiler about 8.40 p.m., and at the same 
time closed the valves for admitting air in the furnaces, 
He went along in front of the boilers, saw that the water 
was well up in the gauge glasses, and told the attendant 
to watch the glasses, as the feed was then on. No sound 
was heard from any of the low-water alarms. He then 
went into the engine-house and saw that the pressure by 
the steam gauge was about 58lb. Casting was at this 
time taking place from three of the blast-furnaces, and 
at about 9.20 p.m., when this operation appears to have 
concluded, the explosion took place. 

Boilers Nos. 3 to 13 all exploded, and, with the excep- 
tion of No. 13, each separated at the third circumferential 
seam from the front end. No. 13 separated at the fourth 
circumferential seam from the frontend. No. 14 had its 
side crushed in, and the two ends of the several builers 
were blown in opposite directions and landed in various 
positions about the works. The contents issued forth 
amongst the men employed on the blast-furnaces, four 
being killed, including the boiler-minder, and 17 others 
injured, eight so seriously that they subsequently died. 
Inquests were held touching the death of these 12 persons, 
and verdicts were returned to the effect that ‘‘the explo- 
sion was due to overheating, but how that overheating 
was caused there was no evidence to show.” 

Mr. Howard Smith remarked that the annual per- 
centage of explosions arising from shortness of water was 
very small. 

Mr. Yarborough Anderson pointed out that the jury 
added to their verdict that ‘there had been no negli- 
gence, and that everything had been kept up to the correct 
standard,” 

Mr. Gough, continuing, said that the boilers had been 
very carefully examined by several engineers whom he 
would call, and they were unanimously of opinion that 
there were no ocular signs of overheating, and that one 
boiler first exploded and brought about the explosion 
of the others. Mr. Ingham, a consulting engineer of 
great experience at Middlesbrough, and who had been 
used to fitting wp and working such boilers, was of opinion 
that the explosion was caused by overheating through 
shortness of water, and he had reported to that effect to 
the coroner. But the boiler had been examined by Mr. 
Sutton and Mr. Hiller, of the National Insurance Com- 
pany, and by Mr. Watson and Mr. Pease, of the Board 
of Trade—all of considerable experience—and they would 
inform the Court that they were quite unable to discover 
any trace of such overheating. They attributed the 
explosion to a seam rip, which, they were of opinion, 
occurred in No. 5 boiler. That was a short statement of 
the case on which, Mr. Gough said, he proposed to call 
evidence. 

Mr. Howard Smith inquired whether there was any 
ocular proof of the existence of a seam rip, to which Mr. 
Gough replied that there was no evidence that the seam 
rip was visible before the explosion. 

Resuming, Mr. Gough said he was instructed to ask 
the attention of the Court particularly to the type of 
boiler which was used. Explosions from similar boilers 
had been before the Commissioners in three or four cases 
previously, and during the course of the present inquiry 
he would refer to the official reports thereon. The Courd 
would have the benefit of the experience of Messrs. 
Hiller, Sutton, Watson, and Pease, and they would 
testify to the fact that, from the conditions under which 
it worked, the type of boiler was treacherous. He would 
also lay before the Court particulars of the seam rips 
that had occurred in the boilers at Redcar, and of the 
circumstances under which some of those rips had been 
discovered. In the interests of public safety he would ask 
the Court to express an opinion on the undesirability of 
continuing to work such bcilers. 

Mr. Howard Smith observed that that was a large 
order. 

After Mr. Yarborough Anderson had made some in- 
quiries as to the precise order in which evidence would 
be taken, Mr. Gough proceeded to call his witnesses. 

Mr, William Anderson, a member of the firm of Messrs. 
Head, Wrightson, and Co., of the Teesdale Iron Works, 
Stockton-on-Tees, deposed that in March, 1872, his firm 
entered into a contract to supply six boilers to the Red- 
car Iron Works. All were built to one specification and 
on one plan, and were supplied during April and May, 
1873. The plates were obtained from Messrs. Robert 
Heath and Son, Tunstall and Stoke, and were of ‘‘ best” 
Staffordshire quality. Witness described the boilers, 
including construction, dimensions, and fittings, and said 
they did not fit each boiler with its own steam pressure 
gauge. 

Mr. Howard Smith: Why not, it may be important? 

Mr. Anderson: Because we only supplied what we 
contracted for. 

Continuing his evidence, witness said the boilers were 
intended for a working pressure of 60 lb., as the safety 
valve was graduated to that point. They were built to 
the specification, and under the superintendence of an 
engineer. He did not know what pressure they would 
resist, but they were tested to 80 lb., and he had no hesi- 
tation in saying they would not have been accepted unless 
tested to that pressure, 
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Mr. Howard Smith pointed out that the hydraulic test 
to 80 lb. was rather low for a working pressure of 60 lb. 

Witness replied that that was a matter of opinion ; boilers 
were frequently tested to too high a pressure. They were 
quite fit to work at 601b., and he should not have hesi- 
tated to work them thereto. 

By Mr. Gough: The specification was nob drawn up 
by his firm. ; , 

By Mr. Howard Smith: He had not gone into the 
question of the safe working pressure, but he would re- 
peat that they were, without doubt, fit for 60 lb. per 
square inch. ’ 

By Mr. Gough: He had had no experience in the 
working of externally-fired boilers of that type. They 
were largely in use in the Cleveland district, but his firm 
did not now make so many as they did some years ago, 
and there were nob many inquiries for them at the 
present day. 

By Mr. Yarborough Anderson: The boilers were made 
of ‘‘ best ” quality of iron. ¥ 

Mr. Robert Redshaw, general works manager for the 
Tees-side Iron and Engine Works Company, Limited, 
Middlesbrough, said they touk over the business formerly 
cariied on by Messrs. Hopkins, Gilker, and Co. From 
records in their possession he found that the late firm 
made seven boilers for Messrs. Walker, Maynard, and 
Co. in 1874, and he produced a drawing of the boilers, 
which he handed in to the Court. The plates were 
by Robart Heath and Son, and were of “best” 
quality for the shells, and “‘ best best best” for the ends, 
trunks, and domes. They were made, accordiog to the 
plan, for a working pressure of 60 lb. ; he was not certain 
as to the test, but, as a rule, they went to 120 lb., but if 
the specification mentioned a lower test they followed it. 
The last boiler, the fifteenth, was similar, but was made 
of steel. He had had very little experience with the type 
of boiler, and would not give an opinion as to its safety or 
otherwise. His firm were not making many externally- 
fired boilers now; they seemed to be dying out. 

By Mr. Yarborough Anderson: At the time these 
boilers were made they were in universal use, but were 
not now so numerous. 

Mr. William Eden Walker, senior partner in the firm 
of Messrs. Walker, Maynard, and Co., said they com- 
menced working the Warrenby Iron Works about 1873, 
when it was the general practice to use these long 
externally-fired boilers. He was junior partner at that 
time, and had no knowledge of the working pressure for 
which they. were constructed. The boilers were fired by 
gas, but could be fired by hand if necessary. Hehad two 
assistant managers, Mr. Woof, who had charge of the fur- 
naces, and Mr. Allwood, who had charge of the engineer- 
ing part of the works, and who had been with him many 
years, Witness was not an engineer, and gave no instruc- 
tions as to the boilers. Allwood had general authority 
as to ordinary repairs, but consulted him in exceptional 
cases. Mr. James, who died in 1889, was managing 
partner, and superintended the works till his death. The 
15 boilers were insured for 500/. on the group; this was 
the original sum, and had never been increased. Their 
object in insuring was to get independent inspection. He 
reccived reports from the insurance company from time 
to time as to the condition of the boilers : these were at 
once sent to Allwood, who would carry out recommen- 
mendations as to repairs. In 1887 Mr. James was 
manager, and witness would not see the reports sent at 
that time. The record of repairs and examinations was 
commenced by Mr. James in that year. Witness had 
received reports from the insurance company containing 
suggestions as to cutting the boilers into two, and 
had seen a plan they had sent. They had also suggested 
boilers of the Lancashire type, but he did not look upon 
that as a recommendation. He did not consider that the 
reports conveyed any idea of danger in working the 
boilers. 

Mr. Gough then read the following letter from the 
National Insurance Company to Messrs. Walker, May- 
nard, and Co., dated May 10, 1893, and asked witness 
whether he remembered seeing that letter, and what 
importance he attached to the suggestion that he should 
cut the boilers into two: 

‘In accordance with our annual custom, we have been 
going through the inspectors’ reports on the condition of 
your boilers, and desire to point out that they are of 
great length, and externally fired. 

“Such boilers, you are no doubt aware, are very liable 
te seam rip under the bottom, owing to unequal expansion 
and contraction, and in a number of cases disastrous 
explorions have resulted from defects of this nature. We 
would suggest, therefore, for your cons deration the ad- 
visability of cutting each boiler into two, so as to mini- 
mise the unequal expansion, and in this way prevent 
the occurrence of the defect referred to. 

“‘ We do not make this suggestion a condition of insur- 
ance, but ia view of the comments made by the Board of 
Trade Commissioners when investigating causes of explo- 
sions of boilers of this class, we think it very desirable 
that you should duly consider the importance of the 
matter. 

“If you think favourably of our suggestion, we shall be 
pleased to supply you, free of charge, with blue print show- 
ing the mode we suggest of cutting the boiler into two 
parts and connecting them by means of steam pipe, &c. 

We would also add that in the event of your laying 
down new or additional plant that you adopt boilers of 
the internally-fired class, such as the Lancashire or 
Cornish, which are much more reliable and altogether 
more satisfactory.” 

Witness, in reply to Mr. Gough, said that this letter 
conveyed to him no idea of danger. He did not think 
there was any necessity to cut the boilers into two, and 
regarded them as being perfectly safe. He was afraid he 
had not been told of the occurrence of the seam rips, and 





as he was not an engineer, he thought he could not under- 
stand their importance. 

By Mr. Yarborough Anderson: All advice as to repairs 
= adopted. Mr. Hiller did not suggest there was 

anger. 

Mr. Howard Smith: No, if he had thought so he would 
have said so in plainterms. Ina later report the matter 
is again mentioned, and the insurance company say ‘“‘ the 
best course will be to substitute these boilers by boilers of 
the Lancashire type.” 

Mr. Gough went on tosay that on June 8, 1894, another 
report went from the insurance company. 

Mr. Yarborough Anderson said they did not dispute 
having received the reports, and the necessary repairs 
were made. 

‘ = Howard Smith: But the boilers were not cut in 
alf. 

Mr. Gough read the report referred to, which stated 
that ‘in No. 6 boiler two seams were fractured through 
the rivet-holes and the patches were tight. Seam rips 
had been more numerous of late, and a blue print was 
inclosed showing how long externally-fired boilers might 
be cut in two so as to reduce the risk of explosion.” The 
report added that the better plan would be to replace the 
boilers by those internally fired. 

Witness said the reports were sent in the ordinary 
course to the engineer. No report was made by him to 
witness as to the seam rips, and he had no complaint from 
any one. Boilers of that class were largely used in the 
iron works of the district, and there were very few firms 
who did not use them. Instructions as to cleaning and 
cooling were given to Allwood, and every step was taken 
to insure the boilers being worked under safe conditions. 
In 1894 they ordered another boiler of the same type. 
They did not adopt the insurance company’s advice as 
to an internally-fired boiler, as they thought one boiler 
only of that kind would be odd. From their experience 
in the working of the boilers they had no fear, or would 
not have bought another. 

By Mr. Yarborough Anderson: Allwood had been 
with them for many years, and was a competent man ; he 
had no reason to complain of want of care on his part, 
and he had a free hand in the matter of repairs. Wit- 
ness did not take particular notice of the reports, but 
sent them to Allwood. As he had before stated, the 
object of insuring the boilers was to secure proper inspec- 
tion, and he never had reason to suppose that the inspec- 
tors were not thoroughly competent. The sum of 500/. 
was nothing compared to the value of the boilers. Roughly 
speaking, it would take 5000!. to replace them. 

By Mr. Howard Smith: He did not think Allwood 
consulted with him as to cutting the boilers into two, 
though it was his duty to do so if he thought it desirable 
that the insurance company’s suggestion should be carried 
out. 

Mr. John Pallister, engaged in the office at Warrenby 
Iron Works, deposed to the boiler-book, in which was 
contained the record of examinations and repairs, being 
kept in his department. He produced a list of the 
killed and injured. He received the reports from the 
insurance company and handed them to Mr. Allwood. 
In doing so he would point out anything of special note, 
such as the suggestion as to cutting the boilers in half, or 
making repairs, &c. He remembered calling Mr. All- 
wood’s attention to the advice as to cutting the boilers 
into two. Nothing special passed, but Allwood said that 
there were many other boilers of similar type in the dis- 
trict, some as much as 74 ft. long, and if any boilers had 
to be cut in half, those needed it more than the boilers at 
Warrenby. Witness did not draw special attention to 
the suggestion that the boilers should be replaced by 
those internally fired. As other boilers were older and 
longer, they came to the conclusion that theirs were safe, 
and that other firms should take the lead as to cutting in 
half? It did not strike him as important that seam rips 
so frequently occurred. 

Mr. William Eden Walker was recalled, and Mr. 
Howard Smith drew his attention to the list of killed and 
injured, and asked whether any claims had been made 
upon the firm, or whether any compensation had been 
paid, to which Mr. Walker replied, No. 

Mr. Yarborovgh Anderson pointed out that Messrs. 
Walker had given 200/. to the relief fund, and a sum 
of 10007. had been subscribed altogether, and the list was 
not yet closed. 

Mr. Edwin George Allwood, chief engineer at the 
works, said he served his time as an engineer, and had 
been for many years at Warrenby. He described the 
boilers and their mode of setting, and in answer to 
Mr, Gough said he had never known the saddles to give 
way or fracture. The boilers had never been shorv of 
water. It was not the practice in the district, he thought, 
for a boiler to have a separate pressure gauge, The feed 
was good town’s water, and was pumped in at a tem- 
perature of 170 deg. or 180 deg. If the boilers were 
stopped the water in the tank for cooling down was about 
107 deg. Cold water could not be introduced, as it was 
cut off altogether. He remembered seeing the insurance 
company’s letter of May 10, 1893, suggesting the desir- 
ability of cutting the boilers into two, and thought Mr. 
Walker and he talked the matter over, but as the boilers 
were then working very well and giving no trouble, they 
decided to allow the matter to stand over for a bit. He 
had noticed an occasional seam rip, and thought it was 
due to using cold water, so he had it cut off, and warm 
water supplied, and rips then became less frequent. 
Witness carried out all the repairs advised by the insur- 
ance company. 

Mr. Gough pointed out that in June, 1894, two bad 
seam rips were discovered in Nu. 6 boiler, and asked 
what action was then taken ? 

Witness could not remember whether half the plate or 
the entire plate was removed. He did not notice that 





the insurance company had called attention to the fact of 
the seam rips haviog become more numerous of late. 
Much depended on the length of the fractures as to 
whether new plates, or patches only, should be applied. 

Mr. Gough remarked that the insurance company in 
one of their reports said that the metal, owing to constant 
us3, appeared to be of a brittle nature. How was it that 
new plates were not put in? 

Witness replied that he left the matter in the hands of 
the boilersmith, who reckoned to be a good judge, and 
did not think it necessary to take out the entire plate. 
With regard to the boilers not being cut in two as svug- 
gested by the insurance company, they were going on 
nicely and working well, so they thought they had no 
need to follow the suggestion. As to — down a Lan- 
cashire boiler, he would have preferred that type, but 
they were tied for room when they added the last new 
boiler, and it was not exactly on his advice that one of 
the externally-fired type was laiddown. It never occurred 
to him to put a stay through the boilers to prevent the 
ends flying apart in the event of seam rips. A stay 
would be in the way in cleaning, but it certainly 
might have kept the ends from flying. There had never 
been an explos‘on of gas in the flues. He did not re- 
member that Nos. 3 to 8 boilers were repaired more fre- 
quently than the others, but if they were it might be due 
to the fact that they were subjected to a severer draught, 
and got more heat, as they were more in line with the 
chimney. 

After explaining the process of examination adopted, 
witness stated that at half-past seven on the night of the 
explosion he noticed that the water was well up in the 
gauge glasses. He had never known the boilers to be 
short of water, and when he saw them three or four days 
after the explosion he observed no sign of overheating. 
There was about as much scale on the plates as usual. 

By Mr. Yarborough Anderson: He knew of no boilers 
in the district) which had been cut in two, as the 
insurance company had advised ; it would cost practically 
as much as a new boiler, Mr. Walker never objected 
to anything on the score of expens3 ; he was anxious for 
the safety of the workmen, and did all that he could in 
that direction. 

By Mr. Hiller : The suggestion as to cutting the boilers 
into two was not an impracticable one to adopt, but he 
had never met with any so cut, and had no real know- 
ledge or experience on the subject. 

By Mr. Howard Smith: He had carte blanche to keep 
the boilers up to the highest state of efficiency. The Lan- 
cashire boiler was, he thought, safer than the externally 
fired, and he preferred it, but they were tied for room, 
and thought the boilers might go on a little longer. He 
had not calculated the bursting pressure. It had occurred 
to him to give ths boilers a good repair, go on for a little 
time, and then reduce the pressure to, say, 55 1b. for 
safety, but he had not spoken to Mr. Walker about this, 
At the present time the firm were putting in Lancashire 
boilers; they had plenty of room now. 

By Mr. Hallett: They worked generally at 58 lb., but 
they might have done with a little less, say 55 1b., but 
not less than that even with arew boiler. 

By Mr. Yarborough Anderson: After the boilers had 
been repaired he thought they would be perfectly safe at 
a pressure of 60 lb. 

(To be continued.) 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again strong last Thursday forenoon, when there 
was again a further covering by ‘‘ bears,” and Scotch iron 
advanced another 1d. per ton, and Middlesbrough hema- 
tite iron, 44d. About 20,000 tons of iron were dealt in, 
of which 15,000 tons were Scotch. A quieter tone pre- 
vailed in the afternoon, and prices gave way from 4d. to 
2d. per ton. There was a large turnover, most of it 
being Scotch iron. Several special brands of makers’ iron 
were advanced in price 6d. to le. per ton, and the closing 
settlement prices were—Scotch iron, 45s. 44d. per ton; 
Cleveland, 36s. 3d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 44d. and 44s. per ton. 
Business was quiet on Friday forenoon, and the tone 
of the market was just a shade easier. Some 12,000 or 
15,000 tons of iron were embraced in the turnover, almost 
wholly Scotch. Middlesbrough hematite iron dropped 5d. 
per ton. In the afternoon about 15,000 tons were dealt 
in, the bulk being Scotch, and prices were without 
material alteration, the market being very steady at the 
close, when the settlement prices were, respectively, 
453. 44d., 363. 3d., 45s. 3d., and 43s. 74d. per ton. A 
quiet tone prevailed in the market on Monday fore- 
noon, and on a few of the smaller ‘bulls ” realising, 
prices gave way all round—ld. to 24d. per ton. About 
10,000 tons of Scotch and a lot of Cleveland and 
Cumberland hematite iron changed hands. In the 
afternoon there was again a disposition to sell, and 
— closed still easier, the settlement quotations 

eing 443. 104d.. 35s. 104d., 443. 104d., and 43s. 3d. 
per ton respectively. The ssles amounted to about 
20,000 tons, of which about 15,000 tons were Scotch iron, 
A fair amount of business was done on Tuesday forenoon, 
and the tone of the market was steadier than on Monday. 
The dealing amounted to about 20,000 tons, fully 12,000 
tons being Scotch iron, which dropped in price 4d. per ton, 
while other sorts made an advance of hd. to 2d. per ton. 
There was a strong market in the afternoon, Scotch 
advancing as much as 4d. per ton, and other sorts from 
24d. to 34d. per ton. Some 10,000 or 12,000 tons changed 
hands. The closing settlement prices were, respectively, 
45s. 14d., 36s. 14d., 45s. 3d., and 43s. 74d. per ton. A 
moderate amount of business was done to-day, both 
forenoon and afternoon. Prices were firm at the 
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forenoon meeting of the “ring,” but in the after- 
nocn they declined from 1d. to 2d. per ton. The settle- 
ment prices at the close were 45s. 14d., 36s. 14d., 45s. 14d., 
and 43s, 9d. per ton respectively. The following are the 
current quotations for No. 1 special brands of makers’ 
iron: Clyde, 48s. 6d. per ton; Gartsherrie, Summerlee, 
and Bae yee? 50s. 6d. Pcnomie: (chipped ye ned ‘ 
ship at Glasgow ; Glengarnock (shipped at rossan 

49s.; Shotts (shipped at Leith), 52s. ; Carron (shipped 
at Grangemouth), 54s. per ton. There are now 76 blast- 
furnaces in actual operation in Scotland, as compared 
with 11 at this time last year. Four are making basic 
iron, 28 are working on hematite ironstone, and 44 
are making ordinary iron. Last week’s shipments of 
pig iron from all Scotch ports amounted to 7684 
tons, against 3600 tons in the corresponding week 
of last year. They included 305 tons for Canada, 
200 tons for Australia, 2590 tons for Italy, 240 tons for 
Germany, 275 tons for Holland, 265 tons for Spain and 
Portugal, smaller quantities for other countries, and 3674 
tons coastwise. There seems to be a decided opinion that 
the upward movement in the pig-iron trade is a bond- 
fide one. It is quite apparent that the outside 
public are taking more interest in the movements 
of the market, and those persons who have been 
committed on an oversold account are covering to 
some extent. In view of the autumn possibilities in 
the way of an expansion of trade, it is thought to 
be unlikely that the price of Scotch warrants will again 
for some time fall to the point from which the advance 
started. The reports generally from outside quarters 
are assuming a more favourable nature. More especially 
does that remark apply to the heavy foundry trade, 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 282,112 tons yesterday afternoon, 
ascompared with 282,137 tons yesterday week, thus show- 
ing for the past week a decrease amounting to 25 tons. 


Scotch Steel Trade.—Comparatively little change has 
taken place in the Scotch steel trade during the past week. 
Several good orders have been placed lately for ship- 
building and boiler steel, but, so far as can be learned, 
there is very little new business being done in steel rails. 
There is certainly a better feeling in the trade, but prices 
are difficult to get upwards to a higher level than that 
which has now prevailed for so many months. 


Glasgow Copper Market—The feeling in the copper 
market was very firm last Thursday forenoon, but only 
one lot of 25 tons changed hands. Quotations ad- 
vanced 1s, 3d. per ton. In the afternoon the market was 
strong, and the sales amounted to 100 tons, the price 
being 44/. 12s. 6d. three months, which was a rise of 5s. 
from the forenoon. A fair amount of business was done 
on Friday forenoon, 150 tons changing hands at firm 
prices, though practically unchanged from those of the 
— day. There was no dealing in the afternoon, 

ut quotations were 23. 6d. per ton higher. Ouly one lot 
(25 tons) was dealt in on Monday forenoon. The quota- 
tions were firm at Friday’s level. In the afternoon 100 
tons changed hands at 44/, 15s. and 44/. 12s, 6d. three 
months, the decline being in sympathy with the drop in 
pig iron. Copper was firm yesterday forenoon, when the 
dealing amounted to 100 tons. The three months’ price 
sbowed a rise of 2s. 6d. per ton. One lot of 25 tons was 
sold in the afternoon at 44/. 103. seven weeks. The deal- 
ings this forenoon reached 100 tons, and the quotations 
left off 1s. 3d. per ton up. In the afternoon 150 tons were 
dealt in, and the price came down 2s. 6d. per ton. 


New Limited Liability Conpanies.—Three local indus- 
trial concerns of some note have been registered during 
the past week as limited liability concerns. They are: 
David Colville and Sons, iron and steel manufacturers, 
Motherwell and Glasgow, the capital being 260,000/., in 
cumulative preference shares of 10/. each, preference 
shares of 10/. each, and ordinary shares of 1/. each; 
William Simons and Co., shipbuilders, engineers, and 
founders, London Works, Renfrew, with a capital of 
150,000/. in 15,000 102. shares; and Fleming and Fer- 
guson, shipbuilders, engineers, and boilermakers, Paisley, 
the poe | being the same as that last mentioned. 


New Shipbuilding Contracts.—Messrs. Charles Connell 
and Co., Whiteinch, Glasgow, have secured an order for 
a large steel screw cargo steamer for a Liverpool firm. 
The length of the vessel will b2 over 400 ft., and her carry- 
ing “ will be 6000 tons.— Messrs. William Hamilton 
and ., Port Glasgow, have contracted to build a 
steamer of about 4400 tons deadweight carrying capacity. 
This is in addition to a contract previously reported. 
The hull and machinery are to be Pnilt to the require- 
ments of and to take the highest class of the British 
Corporation for the Survey and Registry of Shipping.— 
Mr. G. L. Watson, the famous Glasgow yacht designer, 
has just placed an order for a small steam yacht with the 
Ailsa Shipbuilding Company, Troon. The engines will 
be supplied by Messrs, Muir and Houston, Kinning Park, 
Glasgow. 

Another New Shipbuilding Concern for the Clyde.—Ib is 
reported that the shipbuilding yard at Greenock, which 
was occupied by Messrs. Russell and Co., of Port Glas- 

w, for several years, has been a by Mr. Andrew 
M‘Lean, of the Fairfield Shipbuilding and Engineering 
Company, and Mr. Carmichael, shipyard manager to 
Messrs. Caird and Co., Greenock. Mr. M‘Lean has held 
a prominent position on the office staff at Fairfield for 
many years. 


Death of an Old Spey Shipbuilder.— Mr. James 
Geddie, shipbuilder, Garmouth, who was well known in 
shipping circles all over the north of Scotland, has juat 
passed over to the ny at the advanced age of 76 

ears. He had been for half a century a builder of the 


ar-famed Garmouth schooners, a large number of which 
are still in active service. 
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Tur Campania made her last voyage westwards, ending 
on the 19th inst., in 5 days 13 hours 59 minutes. Her 
daily runs were as follows: 99, 513, 530, 533, 536, 540, and 
110 to the lightship. 


The City and South London Electric line is making 
steady, if slow, progress. The dividend this year has 
been 14 per cent., and no doubt when the extension north 
is completed, the shareholders of this pioneer line may 
reap the reward they deserve for their enterprise. 


An ingenious method of welding lead has been recently 
devised by M. B!ondel. The surfaces to be joined are 
carefully cleaned, and between them is placed a thin 
layer of lead amalgam. On passing an ordinary soldering 
iron along the line of junction, the mercury of the amal- 
gam is vaporised, and the lead, set free in an exceedingly 
finely divided state, fuses and unites the two surfaces 
together. 


The traffic receipts for the week ending July 14 on 
33 of the principal lines of the United Kingdom amounted 
to 1,620,235/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,581,364/., with 18,522? miles open. 
There was thus an increase of 38,8711. in the receipts, and 
an increase of 2174 in the mileage. 


At a meeting of the City Commissioners of Sewers, on 
the 23rd inst., the Streets Committee reported that since 
the opening of the Tower Bridge the daily traffic on 
London Bridge had been relieved to the extent of 5200 
vehicles, Eastcheap 2200, while in the Minories it had 
been increased by 2200 vehicles, Liverpool-street 960, 
Houndsditch 700, and Bishopsgate 600. Other parts of 
the City had apparently not been affected. 


A meeting of the Sheffield Junior Engineering Society 
was held on Friday last, when the second lecture on 
** Water-Tube Boilers ” was given by the President, Mr. 
C. L. Eclair-Heath, Wh. Sc , the chair being occupied by 
Mr. J. E. Fletcher, M.I.M.E. There was an excellent 
attendance, and with the aid of lantern slides and 
diagrams the Babcock and Wilcox, Thornycroft, Yarrow, 
and Belleville boilers were described. 


The Great Wheel at Earl’s Court had to be pe 
some time ago for alterations, as with the radial spokes 
employed the wheel was not stiff enough for the speed of 
revolution desired. A number of tangent spokes were 
accordingly added, and a fresh start was made on Wednes- 
day afternoon. The arrangements for driving, however, 
broke down, and the passengers were kept prisoners 
within the cars of the wheel for several hours. 


The Secretary of State for Foreign Affairs has received 
from Her Majesty’s Consul at Belgrade information re- 
specting tenders which the municipality is prepared to 
receive for the execution of drainage works and for the 
erection of quays and warehouses. The execution of 
these works will involve a loan to the municipality. 
Papers on the subject can be seen at the Commercial 
Department of the Foreign Office, S.W., between the 
hours of 11 and 6. 


According to a report just furnished by the French 
Naval Minister. 57 ships have been removed from the lists 
of the French Navy during the years 1891-96, and during 
the same period 58 ships have been completed or taken in 
hand. The respective value, however, of these almost equal 
numbers differs greatly, the figures being 94,791,000 fr. 
and 552,453,000 fr., or, respectively, 3,800,000/. and 
22,100,000/., so that the average value has risen from 
about 14 million francs (60,0007 } to more than 94 million 
francs (380,000/.). 

The lifts at the Glasgow Harbour Tunnel, constructed 
by the Otis Elevator Company, Limited, of 4, Queen 
Victoria-street, London, E.C., which were described in 
our last volume, pages 691, 757, and 819, were opened for 
traffic on Monday, July 15. That being Fair week, 
however, the traffic was light, so that it was not until the 
Monday following that regular business may be said to 
have commenced. Only three of the six lifts on each side 
are working at present, the hours being from 5 a.m. to 
7 p.m. In this interval 218 vehicles passed through the 
lifts on last Monday, and 272 on Tuesday. Even the 
most timid horses show no signs of uneasiness in passing 
through the lifts, 


The Admiralty have contracted with Messrs. J. and G. 
Thomson, of Glasgow, to supply and fit the machinery of 
the new third-class cruiser Pelorus, which has just been 
laid down on the building slip at Sheerness Dockyard. 
The engines of the Pelorus—which is the first of a new 
type of third-class cruisers—are estimated to indicate 
7000 horse-power, under natural draught, giving her a 
speed of 20 knots. The boilers to be fitted are of the 
Normand type. If anticipations are realised in this 
respect, the Pelorus will be the fastest third-class cruiser 
ever built for the Royal Navy. She is to have a length 
of 300ft., a breadth of 36 ft. 6 in., and a displacement 
of 2135 tons. The armament of the Pelorus is to consist 
of eight 25-pounder quick-firing guns and eight 3-pounder 
Hotchkiss quick-firing guns, 


On Saturday, July 20, the members of the Association 
of Yorkshire Students of the Institution of Civil Engi- 
neers paid a visit to the West Riding collieries of Messrs. 
Pope and Pearson, Limited, at Altofts. On arriving, the 
members were hospitably entertained to lunch by Mr. 
W. E. Garforth, M. Inst. C.E., President of the Associa- 
tion and managing director of the collieries. The party 
afterwards led to inspect the surface plant, special 
attention being given to the elaborate screens where the 
best house coals are hand-picked upon travelling bands, 





and to the coal-washing plant recently erected upon 
Baum’s patented system. The air compressing, electric 
lighting, and winding machinery were inspected, and 
a — vote of thanks to Mr. Garforth brought the visit 
to a close, 


Like too many self-made men, Mr. Andrew Carnegie 
has an unfortunate habit of talking authoritatively about 
maiters which are outside his province or knowledge. His 
most recent pronouncement is to the effect that it would 
pay this country to burn her railway equipment and re- 
place it on the American model, charging the expenditure 
to the National Debt. American rolling stock is gene- 
rally acknowledged to be admirably adapted to the con- 
ditions under which its peculiar character has been 
evolved. The conditions in this country are, however, 
very different. The great importance attached here to 
the prompt delivery of goods, prevents the profitable use 
of bogie cars for a large proportion of the — traffic, as 
customers would not brook the delay which would be re- 
quired to obtain a full car-load. 


The first-class cruiser Comus, 10, which is preparing 
at Sheerness for another term of foreign service, has suc- 
cessfully carried out a steam trial at sea upon the com- 
pletion of the repairs to her machinery. The mean 
pressure of steam registered at the trial was 56.8 lb., and 
with the engines indicating 89.3 revolutions per minute 
the engines indicated 1922.2 horse-power, with a speed of 
12 knots. The Comus was to have undergone her gun 
trials to test the mountings of her new 10-in. breechload- 
ing guns, but at the last moment it was decided to post- 

ne them until some extensive alterations—necessitated 

y the addition of cordite to her ammunition—are made 
in her magazines. The magazines of the Comus are at 
present amidships, but it has been decided to fit them in 
the fore and after part of the vessel, in a similar manner 
to the magazines of the Cordelia, a vessel of the same 
a. is fitting for another commission at Ports- 
mouth, 





THE IrisH Trip OF MEMBERS OF THE INTERNATIONAL 
Rartway Coneress.—Lord Cathcart writes to the Times 
as follows: ‘* You would confer a particular favour on a 
numerous party of railway experts, delegates from all 
parts of the world, and myself, by allowing us, in the 
most public manner — to express our unanimous 
and grateful acknowledgments for the extreme kindness 
and hospitality we have experienced in Ireland. Members 
of the International Railway Congress, we have realised 
from first to last, and to the utmost possible extent, 
proverbial Irish hospitality. From the genial hospitality 
of the Lord Mayor of Dublin to the crowning festivities 
at Galway, without any sort of hitch, the whole expedi- 
tion has been an unqualified success. In the most com- 
fortable of saloon carriages we have, without =, of 
journeys by coach, run over 1200 miles of railway. he 
average speed of these special trains was 45 miles an hour ; 
we often ran, as checked by ourselves, considerable dis- 
tances at over a mile a minute. We found the ways, the 
works, the rolling stock, and the stations in excellent 
order and of admired construction. The general opinion 
seemed to be that it would have been well if the Irish 
gauge (5 ft. 3 in.) had been originally selected as the 
standard gauge of the world. The railway hotels were 
sufficient as regards accommodation, and they appeared 
well administered. Happy omen for Ireland, the grea: 
railway companies of that country, north, south, east, 
and west, were united as one man in doing honour to 
their eminent foreign guests.” 





LEEMAN’S PETROLEUM BURNER FOR BOILER Firine.— 
The question of oil firing for boilers is certain to become 
an important one in the near future. The usual practice 
has been to spray the oil by a steam jet, and compressed 
air has also been used for the same purpose. Following, 
however, the lead of the oil light makers, attempts are 
now being made to do away with any necessity of spray- 
ing the oil, by gasifying it instead. The oil on this system 
is passed through tubes on its way to the burner, the tubes 
being maintained at a high Sap pee by the issuing 
flame. We had an opportunity of inspecting a burner of 
this class at the works of Messrs. Hathorn and Co., 2, 
Drysdale-street, on Saturday last, the device in question 
having recently been —- by Mr. J. Leeman, of 
43, Leonhardt-strasse, Saint Gallen, Switzerland. The 
burner can be inserted in any ordinary boiler, without re- 
quiring structural alterations, it being only necessary to 
remove the firebars. The oil is contained in a suitable 
reservoir fitted with a compressing pump in the usual 
way, by means of which an air pressure is maintained 
above the oil in the reservoir, forcing it to flow through the 
gasifier to the burner. A few strokes of the pump at 
intervals are sufficient to maintain the requisite flow. 
The fiame produced is intensely hot, copper wire melt- 
ing with facility in it. Experiments made on a loco- 
motive boiler by Mr. F. Snowdon, of 144, Sack- 
ville-road, West Brighton, are claimed to have resulted 
in a very marked economy. The boiler in question 
had a firebox measuring, inside, 3 ft. 6 in. by 3 ft. 3 in. by 
2 ft. 9in. The tubes were 52 in number and 24 in. inside 
diameter, the length being 7 ft. 3in. Ordinary commer- 
cial paraffin was used in the burners, which, the firebars 
being removed, were placed low down, increasing the 
firebox heating surface by some 17 ft. In the result, 
16.8 lb. of water per pound of oil were evaporated in 
one day, and 17.41 lb. per pound of oil on a further trial. 
Alterations were then made in the burner, which resulted 
in a calorific efficiency of 18.4 1b. of water per pound of 
oil. Full particulars of the boiler can be obtained on 
application to Messrs. Hathorn and Co., at 10, New 
Broad-street, E.C., who are the English agents for the 
patentee, 
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The state of trade had improved on the whole up 
to the time when the general election intervened to 
temporarily arrest its progress. This was shown by 
the decrease in the percentage of unemployed in the 
unions making returns to the Labour Department. 
In the 86 trade unions supplying returns, there was 
an aggregate of 391,371 members; of these, 21,964, or 
5.6 per cent. of the whole, were unemployed, compared 
with 6 per cent. in the previous oadk, and 6.3 per 
cent. at the same date last year. The chart line 
still points downward to a lower level in the percentage 
of men out of work, whereas last year the lowest level 
was reached at the end of April, from which date there 
was an upward tendency to the end of September, 
when nearly 8 per cent. were unemployed, falling to 
7 percent. at the close of November, and then rising 
again to ot ge cent. at the close of the year. A closer 
analysis of the figures shows that in 5] unions, with 
196,929 members, the total out of work was under 5 
per cent.; in 19 unions, with 126,265 members, the 
unemployed were from 5 to 10 per cent., but only one- 
third of these were above 7 per cent. In 14 unions, 
with 68,177 members, the total out of work was over 
10 percent. of the whole. This large total was almost 
entirely in one industry, the shipbuilding trades, 
Although the returns are favourable on the whole, it 
will be seen that there is still some cause for anxiety 
as to the future. 

As regards the various industries, the employment 
has varied somewhat. In the coal-mining industry 
the returns from 975 pits, employing 238,977 persons, 
showed the average number of days worked was 4.23, as 
compared with 4,57 in the month previous, and 4.76 in 
the same month last year. In the north of England 
employment has been better than for some time, for 
the number out of work was only 3.4 per cent., as com- 
pared with 5.2 par cent. in the previous month. Only 
2 per cent. worked the full 24 days in the month ; 
52.6 per cent. worked from 12 to 20 days, while 16.2 
per cent. worked under 12 daysin the month. Work 
was the busiest in the Lothians, Cumberland, Wales, 
aad west of Scotland ; it was slackest in the districts 
covered by the National Federation, the great coal- 
fields of England. 

In the ironstone mines the average working days at 
82 mines, employing 11,360 persons, were 5.43 days 
per week, as compared with 5.74 in the month 
previous, so that there was a decrease in the actual 
time worked of 0.31 in each week of the month. There 
was also a decrease in the number of furnaces in blast 
from 287 last month to 280, and as compared with 291 
at the same period of last year. The total number of 
workpeople employed decreased by about 24 per cent. 
in the month. The returns from 157 employers in the 
steel and tinplate works, rolling mills and puddling 
furnaces, employing 52,708 persons last month, show a 
decrease of 1142 compared with the same month last 
year. The returns from 30 tinplate manufacturers 
show that 114 mills were in operation, as against 140 
at the same period last year. There has, however, 
been some improvement in this respect since the 
resuras were sent in. 





Employment in the engineering trades has improved 
slightly, but not to the extent anticipated. The per- 
centage out of work was 6.1, as compared with 6.6 in 
the month previous; but in comparison with the same 
month last year the improvement is great, for then 
there were 9 per cent. out of work. In the shipbuild- 
ing trades there was stagoation practically, with just 
a turn in an adverse direction, for the number out of 
work was 11.5, as compared with 11.4 in the previous 
month; but in the same month of last year the 
total was 13.2 per cent. This stagnation in a great 
national industry is rather alarming, for, asa rule, the 
shipbuilding trades have furnished an index to trade 
activity in past years. The building trades continue 
busy, with only about 2 5 per cent. unemployed during 
the last two months, which is 1 per cent. better 
than last year atthe same date. The wood-working 
and furnishing trades are even better, for the total 
out of work has fallen from 2.5 last month to 2 4 in 
this month’s returns ; the percentage unemployed in 
those branches last year at the same date was nearly 
double, namely, 4.4 percent. The whole of the trades 
connected with building operations have had a fairly 
prosperous time, with the exception of the period of 
the frost, when all branches were nearly at a stand- 
still for some weeks. 





The clothing trades have been fairly busy, but there 
was a slackening off, both in the ready-made branches 
and in the bespoke trade, towards the end of the 
month. The boot and shoe trades also have been, and for 
the most part continue to be, fairly busy, but in some 
districts a seasonal falling off is reported. The other 
branches of the leather trades are well employed, the 
percentage of unemployed having fallen from 3 8 in the 
previous month to 2.8 last month. Fortunately the 
dispute in those branches of trade connected with the 
use of leather has not been reopened, so that the in- 
creased activity has not been adversely affected since 


the award. The textile trades are improving as a 
whole. Cotton-spinners have felt no improvement as 
regards employment, but the weavers are better em- 
ployed. The woollen trades, however, are brisk, over- 
time being worked in some instances, The worsted 
trades also are well employed, while the hosiery trades 
continue to improve. The silk trades also are fairly 
well employed in most districts. The women workers 
in all tho-e trades are fairly well employed ; 87 per 
cent. of all those giving returns were working full 
time, as compared with 84 per cent. in the previous 
month. Only in 12 per cent. was there any slackness 
by short time. About 1 per cent. were idle by reason 
of the mills being closed. The outlook is also rather 
brightening on the whole in the cotton industries. 





In the shipping trades employment was very quiet, 
much worse than in the previous month, and worse 
than in the same period of last year. The number of 
seamen shipped was 10.4 per cent. less than in the 
previous month, and 2.4 per cent. less than a year ago. 
The dock and riverside labourers have been better 
employed in most of the principal ports. In London 
there was a falling off compared with the month pre- 
vious, 13,330 being employed, as compared with 13,884, 
but things had improved at the end of the month. 
Agricultural labourers were well employed in all dis- 
tricts, the weather being fine and favourable for all 
kinds of outdoor work. Wages have not gone up to 
any extent anywhere. 


The total number of fresh labour disputes during 
the past month was 65, as compared with 84 in the 
month previous, and 85 in the same month of last year. 
Of the total 14 were in the textile trades, 14 in the build- 
ing trades, 12 in the mining and quarrying trades, five in 
the metal trades, three in the shipbuilding trades, three 
inconnection with the clothing trades, three in the sea- 
faring and dock and riverside trades, and nine in the 
other miscellaneous industries, As a rule, the numbers 
affected were not large. In 53 out of the 65 disputes 
some 8550 persons were involved, or an average of 161 
persons to each dispute; in the month previous the 
average was 270 persons. The two largest disputes 
were still unsettled at the date of the report. Over 
1000 coalminers are out near Castleford, Yorkshire, 
against changes in the methods of working, which they 
allege will be equal to a reduction in wages of 44d. 
per ton ; and 1500 woollen weavers and spinners at 
Yeadon, against a reduction said to be 20 per cent. 
The latter at first gave in, but again went out on 
strike later on, being joined by the other operatives. 
The changes in wages include 13,000 who suffered 
reductions, of whom 1400 were coalminers in Cum- 
berland, and 1000 steel mill men at Consett and 
Jarrow. The increase in wages affected 9000, of whom 
4000 were building operatives, and 1700 blastfurnace- 
men. There was a much larger number of workpeople 
who suffered reductions in the month previous, and 
also in the corresponding month of last year. The 
seamen came off badly ; there were reductions in 12 
cases, affecting 143 persons, of 5s. per month, and in- 
creases in one case, affecting only 19 persons, Govern- 
ment employ¢s had their wages increased in two cases, 
affecting 36 persons only. The hours of labour were 
reduced in five cases, affecting about 1400 workpeople, 
and increased in one case, that of the agricultural 
labourers, at Bedford, by six hours per week. On the 
whole, the changes have been favourable to the work- 
people, both in regard to wages, and also the hours 
of labour. But some of the disputes are not yet 
ended, so that the balance of advantage may not be 
maintained. 





The decrease in the number of unemployed is not so 
marked in the Amalgamated Society cf Engineers as 
was anticipated would be the case, but some of this is 
due to the fact that disputes have arisen at Oldham 
and Hull. Were it not for these strikes, the decrease 
in the number out of work would have compared 
favourably with the returns for previous months in 
this year. The total number of members is 77,340, of 
whom 4274 were on donation, 1679 were on the sick 
list, and 2596 were in receipt of superannuation allow- 
ance. The net decrease on the out-of-work fund is 60. 
The total cost per member is now reduced to ls. 1}d. 
ad member per week for all the benefits. The claims 
or superannuation have increased by 21, although the 
cost is only a mere fraction of increase per member. 
The reports from the American-Canadian council of 
the society show that the recent indications of improve- 
ment in trade continue to manifest themselves, by the 
reductions that have taken place as regards the 
numbers of members on the various benefits, especially 
on donation, in respect of which the decrease is over 
one-third. The decrease on the sick and superannuation 
funds is equally satisfactory. The reports from the 
Australasian council are less encouraging, for there is no 
real improvement in trade, while there is an increase 
in the number on donation benefit. It is announced 
that the treasurer of the Sydney branch has ab- 
sconded with about 60/. of the branch’s money. There 








are reports of evidence, and a copy of the award 








in the arbitration case between the Amalgamated 
Society and the Boilermakers and Iron Ship Builders, 
with respect to the line of demarcation of work, arising 
out of the Belleville boilers. Both parties agreed 
to arbitration, Mr. J. D. Dunlop being the arbitrator. 
The award is published in full, and has been accepted 
by both societies. There is a trifling matter arising 
out of it, not referred to in the award, but it seems 
likely that this matter also will be adjusted. The 
award is in favour of the boilermakers on the whole, 
but both sides appear to be satisfied with the result, 
that is to say, it settles the dispute. This action is 
most creditable to all concerned, as a peaceable solu- 
tion. 


The Boilermakers and Iron Ship Builders’ Report for 
the current month says : ‘‘ There is scarcely any change 
in our unemployed list.” The percentage out of work 
remains at the high figure of 11 percent. Altogether the 
number out of work under the three heads of travelling, 
signing vacant book, and donation is 4443, on the sick 
list 1008, and on superannuation 431; total, 5882 on 
the society’s books, oy 107 fewer than last month’s re- 
turns. But the reduction in the sick list was nearly 
200, so that those out of work from other causes had 
actually increased by nearly 100 members. But, not- 
withstanding the present condition of affairs, the out- 
look is better. There is increased activity on the 
north-east coast in the shipbuilding yards, most of 
which are busier than during any previous month in 
the year. On the whole, on the three northern rivers, 
the yards are fairly well employed. In the Clyde dis- 
trict trade is moderately good ; at Greenock and Port 
Glasgow the yards are quite busy, and also at Belfast. 
Trade is also improving in the Mersey district on both 
sides of the river. In some other districts there is 
quietude, but the prospects are said to be better. 
The society has revoked its decision not to be repre- 
sented at the Trades Congress in September, and the 
nominations are out for delegates. Six of the districts 
will elect two each, and one three; total, 15 delegates. 
There seems to be a determination not to be outvoted 
by the ‘labour unions” thistime. Fuller details of the 
arbitration with reference to the demarcation of work 
on the Belleville boilers are given in this report 
than in that of the Amalgamated Society of Engineers. 
It is decided by the award that ‘‘screwing the tubes 
into the boxes, and the subsequent testing of the 
same, and of putting on all doors, large or small,” 
shall be given to and be done by the boilermakers. 
The other claim of the boilermakers is that ‘‘ putting 
in all screw stays and stud-bolts, and hammer and 
rivet and caulk the same, in feed collectors,” shall be 
given to them, but this claim was not before the 
arbitrator, and is not, therefore, adjudicated upon in 
the present award. 





The report of the Ironfounders states that the 
general condition of ‘‘ trade still continues on the side of 
improvement.” This is manifest by a further reduc- 
tion of 179 in the number of unemployed, and of 22 in 
the total on the sick list. The number on the super- 
annuation fund was the same as last month, 720, but 
there was an increase of 11 on the trade fund, five of 
whom were on strike; but this five represents the 
total number in the whole society. An analysis of the 
trade returns indicates better results as regards em- 
ployment during the. coming monthr. In 63 places, 
with 8729 members, trade was from good to dull, as 
against 55 places, with 6898 members, last month. On 
the other hand, in 61 places, with 6394 members, trade 
was from very slack to very bad; but last month 
there were 69 such places, with 8199 members. These 
figures show that the improvement is over a wider 
area, employing a larger number of members. The 
total membership of the society is nearly stationary at 
present, the number being 15,123, as against 15,171, 
or a loss of 48 since June of last year. But the funds 
are increasing, the balance in hand now being 
18,3027. 14s. 104., showing an increase of nearly 
1000/. since the middle of May last. The society has 
elected three delegates to the TradesCongress, but there 
is a suggestion in the report that the ‘‘ mechanical 
trades”’ shall have a Congress all to themselves in the 
future. 





The Ironmoulders of Scotland are able to announce 
an increase in membership. They have reached a higher 
level than ever before, and the number in work is 
greater than for some time past, being 247 more than 
last month, but fewer by 10 than at the same period 
of last year. The financial position of the society has 
also improved, the balance in hand being 24,133/. The 
members have decided by an overwhelming majority 
not to recognise another society called the ‘‘ Central 
Moulders’ Society,” so that the members of these two 
unions may at any time come to loggerheads and cause 
friction in the shops in which they work, Unionism 
ha; its fads and its limits, like all other human institu- 
tions, and unions neutralise each other’s action by 
sheer individualism. 





The elections have so interfered with gereral trade 
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that it is difficult to indicate any changes in the situa- 
tion either one way or the other. In the Lancashire 
districts things may be said to be practically un- 
changed. But there are some complaints that certain 
firms are not getting so much new work as they had 
been recently. This, however, may be only a tem- 
porary cessation of orders consequent upon political 
causes, the change of Government, the elections all 
over the County Palatine, and elsewhere. Butanother 
cause may have checked the inflow of orders, namely, 
the endeavours to obtain higher prices than previously. 
But generally more orders are being placed, and there 
are prospects of a considerable weight of new work 
com‘ng forward at no distant date. In the Wolver- 
hampton district even the elections did not greatly 
interfere with business, for orders were booked toa 
considerable extent, fur shipping and export, of various 
classes of iron. The reports are favourable for a good 
steady trade during the current quarter. The inquiries 
from home consumers are reported to be good. A 
considerable quantity of work is in hand by numerous 
manufacturers, and specifications are being given out 
regularly. 





The manufacturing engineers and ironfounders in 
Denmark, exclusive of Copenhagen, have recently 
formed a union for the protection of their interests, 
and for the purpose of forming a representative body, 
which can, when there is occasion to do so, negotiate 
with the men’s unions, &c. Any firm in the iron 
industry can join the union, subject to a fixed annual 
fee and an entrance fee proportionate to the number of 
men they employ. The members of the union are at 
liberty to engage men singly, as per a contract form, 
framed by the union, and no member of the union is 
allowed, in case of strike or lock-out, to engage men 
implicated in either. The union is to establish a fund 
to be applied to its special interests, every member 
on joining the union contributing one-half per cent. 
of the wages paid during the previous year. Should 
this income for the fund } rove insufficient, a general 
meeting can vote further contributions. As a guarantee 
for complying with tLe rules of the union, every 
member has to deposit an undated accepted bill of 
exchange for an amount fixed according to rule. 





THE SYMPALMOGRAPH. 
By Cuarirs E. Benya. 


TueRE is nothing in the least new about the com- 
pound pendulum, of which so many forms have long 
been well known. There is no need, therefore, to re- 
capitulate the history of the invention and its many 
developments, nor even to describe what is so 
generally familiar. At the same time a few practical 
hints upon the construction of a simple ordinary form 
may be of interest to some of your readers who are, 
perhaps, not in possession of information which will 
enable them, for a small sum, to constract the instru- 
ment for themselves. Without any further preface, 
therefore, I will give such particulars as are necessary, 
and trust they will enable those desirous of experi- 
menting with the sympalmograph to do so. 

The table must be not less than 3 ft. 6 in. high, the 
top being 2 ft. square. The legs must be fairly stout, 
and joined by crossbars to insure steadiness. It is 
better if the legs can be screwed to the floor to secure 
further stability, and care must be taken that the 
crossbars are not placed so as to come in the way of 
the pendulums. Near to two corners of the top, 
diagonally opposite each other, the holes are cut 
for the pendulums, for which may be utilised good 
straight broomsticks. Six or seven inches from the 
top of the stick a steel knife-edge is thrust through at 
right angles to the rod, and the projecting ends of this 
rest in the bevels of screw heads filed (V-shape in tke 
centre, and screwed into the table on two sides of each 
of the holes in the tab'e top. The screws should be 
placed so that the two pendulums swing at right 
angles to each other, Fig. 1. 

Along each broomstick glue a tape measure to mark 
the height of the weights in inches, the scale starting 
from the level of the knife-edge. The weights are 
easily cast in lead, and may be cylindrical, with a hole 
in the centre a trifle larger than the broomstick, so 
that they may slide up and down on it. A hinged 
iron collar with horizontal top and thumbscrew to 
make it clamp the rod, acts as a rest to support the 
weights at any required height. 

The above instructions having been carried out, we 
shall have a table with two heavy pendulums swinging 
at right angles to each other, and capable of adjust- 
ment to various lengths so as to give different periods, 
The heavier the weight, the longer, of course, will the 
pendulum keep swinging. Eight or nine pounds will 
suffice for our purpose. We have now to record the 
combinational results of these motions, 

For this purpose we must unite the projecting top 
parts of the pendulums by two jointed crossbars. 
These must be fitted with universal joints, of which 
there are several forms. 


In my own case the attach- | 





Two pointed screws set in brass are attached verti- 
cally to the side of the pendulum (Fig. 2), and a 
similar arrangement is fixed horizontally to the end 
of the cro:sbar (Fig. 3). The four points are made 
to nip four sides of a little brass cube slightly 
punctured to receive the points (Fig. 4). In this way 
we have a simple universal joint adjustable by the 
screws, and subject to very listle friction. The other 
ends of the crossbars are jointed together, one termi- 
nating in a pierced brass ball, and the other in a con- 
cave cap, also pierced, and fitting on top of the ball 
(Fig. 5). Through the pierced ball the pencil or pen 
is placed vertically, and held tight by the screw s, 
and the apparatus is then nearly completed. 

The making of the pen requires a little practice, but 
the knack soon comes. 

Draw out a glass tube of small bore but thick glass 
to a fine point, seal this point in a flame, and the 
appearance magnified will be as in Fig. 6. Grind 
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now the pont on a hone with water until the hole is 
just reached, examining the tube with a magnifier 
from time to time as the work proceeds, and grinding 
carefully to prevent going too far. At last a tiny 
aperture will be reached, and the appearance magni- 
fied will be as in Fig. 7. 

Small as this hole is, the line which the pen will 
describe when full of ink will not be a fine one. It 
will be as thick as the glass point, not as the hole. 
We must, therefore, carefully grind away the sides of 
the point on the hone till our penissharp. Of course, 
this is done without enlarging the ho’e. 

Now put the pen point into a bottle of Indian ink, 
or any limpid coloured fluid, and draw the liquid into 
the pen by suction, and fix it vertically in the hole ia 
the brass ball. But it should be firat mentioned that 
each crossbar must be counterbalanced by a projecting 
bar stretching out behind the pendulum, with a little 
pan at the end for weights, so that the pen may fall as 
lightly as possible on the paper. To the bar with the 
ball must also be attached a thread leading up to a 
catch fixed above the table, and suspending it until 


ment to the pendulum is made with an arrangement of |the catch is unloosed, and the pen allowed to fall on 
which the following is a description : | 





This arrangement is easily made with a 


the paper. 





little kind of gallows rising from the side of the table. 
One of the pendulums is, of course, kept at a fixed 
length—39 in. is convenient, as being approximately 
the length of a seconds pendulum, If the other is at 
39 in., the two together describe the spiral figure of 
unison, and by raising the weight we find by experi- 
ment the distances which give us period ratios of the 
small numbers—2 to 3, 4 to 5, &c. We shall not be 
able to shorten our pendulum sufficiently to get the 
ratio 2 to 1, but by placing a heavy weight on the top 
of one penduium, on the principle of the metronome, 
we can make it oscillate very slowly, and can then get 
ratios up to 1 to 7. 

A fine needle in a cork fixed ina glass tube will give 
us more perfect figures than a pen if we trace on 
smoked glass, previously smeared with rectified petro- 
leum. Brush the petroleum over the glass, and then 
hold carefully in the flame of a candle, moving the glass 
about to prevent the heat breaking it. In a short 
time we shall have a surface of dry carbon perfectly 
opaque, into which the needle will bite beautifully. 
The smoking should always be done with a candle, and 
not with camphor or a lamp, for, though more tedious, 
this plan admits of much more perfect lines. With 
the needle and the smoked glass magnificent lantern- 
slides may be prepared. They must be protected by 
another _— of plain glass with a strip of thin card 
at the edges between them to prevent rubbing. The 
diagram, Fig. 8, is made from one of these slides, 
but it is impossible to reproduce the full beauty of the 
lines by printing. 

In order to reproduce a figure exactly, a system of 
electric starters has been exquisitely carried out by 
Mr. George Joslin, of Colchester. He can thereby 
start his pendulums in any phase, and reproduce the 
effect exactly as often as desired. For practical 
purposes, however, it is sufficient to lay a block of 
wood on the floor and draw the pendulums up to it, 
letting them go together. To reproduce the pattern, 
it is only necessary to repeat the operation. With a 
little practice it is easy to let one go an instant in 
front of the other, and obtain any required phase of 
the pattern. 

When two patterns are described similar in period 
but slightly differing in phase they give extremely 
beautiful effects of relief in the stereoscope. On the 
smoked glass especially the stereoscopic results are 
most fascinating. 

Numerous other modifications might be mentioned, 
but they are only such as will occur to any experi- 
menter. 





PERMANENT WAY.* 


By Mr. Wittram Hont, Chief Engineer of the Lancashire 
and Yorkshire Railway, Manchester. 
(Concluded from page 98.) 

17. The Chesapeake and Ohio Railway (Figs. 131 to 136, 
page 125) —Bessemer steel rails are used on this line, 75 lb. 
per yard, and laid in 30-ft. lengths. They are not tested, 
but pieces 4 in. by 3 in. by 3in. are taken from the first and 
lasb ingots run, two from each, at every charge. Hach 
of these pieces is drawn out at one heat by hammering, 
into bars 4 in. square, and when cold these bars have to 
bend to an angle of 90 deg. without breaking. The 
maximum carbon allowed is .50 per cent. The joints are 
suspended and are of the form and dimensions shown in 
Figs, 132 and 133. The fishplates weigh 58 lb. per pair. 
The area of the rail bearing on each sleeper is 41§ square 
inches, and it is held by two spikes 54 iv. long by ,°; in. in 
diameter. The sleepers are usually white oak, but chest- 
nut, oak, locust, and walnut are used ; they are 8 ft, 6 in. 
long by Yin. by 5in. The ballast is broken stone and 
gravel, with gravel on top, the total depths being about 
16 in. in the centre and increasing towards the sides. 

18. The Chicayo, Burlington, and Quincy Railway (Figs. 
137 to 142).—The rails are of steel made by any reliable 
process ; they are 75 1b. per yard and 30 ft. long. No test 
is prescribed, but they are purchased under a five years’ 
guarantee. The rails are laid with the joints on one line 
opposite the centre of those in the opposite line of 
track, and a splice bar is bolted to the centre of each 
rail opposite the joint on the other line of rail; these 
splices are bolted to the rail by one g-in. bolo and 
spiked to the tie with one spike on each side; the 
bearing of the rail on each sleeper is 38.5 square inches, 
The sleepers are of oak, 8 ft. by 8 in. by 6 in., and the 
rails are held down by two spikes 54 in. long by ,* in. in 
=. The ballast is stone or gravel about 15 in. deep 
in all, 

19. Iilinois Central Railway (Vigs. 143 to 149).—The 
standard weights of Bessemer acid stcel rails are 70 lb. 
and75lb. per yard, and the standard lengths 30 ft. The 
tests prescribed are timilar to those for the Chesapeake 
and Ohio Railway, and hard steel is preferred. The fish- 
plates weigh 38 lb, per pair, and the rails are fastened to 
the —_— by two spikes 54 in. long by »,in. The bear- 
ing on the sleepers is, for the 75-1b. rail, 38.5 square inche», 
and for the 70-lb. rail 37 square inches, The sleepers are of 
white oak and cyprus, 8 ft. and 9 ft. long and 8 in. by 
6 in. The ballast is of stone or gravel 18 in, deep and 
raised in the centre to 4 in. above the sleepers. 

20. Lake Shore and Michigan Southern Railway (Figs. 





~* Abstract of report on the strengthening of permanent 
way with a view to the increased speed of trains. Ques- 
tion I. of the International Railway Congress, London 
meeting. 
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150 to 156).—The rails used by this company are Bes 80 lb. Rail. 100 lb. Rail. 
semer, 71 lb. to the yard, and are 30 ft. long ; they are not Carbon... .55to .60 .65to .75 
replaced till too badly worn for safety. They have a bear- Silicon... 20 ,, 20 29:,, .15 
ing surface on each sleeper of 38 square inches, and are Manganese -80 ,, 1.00 .80,, 1.00 
fastened by two spikes 54 in. by , in.; the fishplates weigh Sulphur .069 .069 
41 lb. per pair. The sleepers are of oak 8 ft. Gin. by Phosphorus ... on 060 060 
Sin. by 7 in., and the ballast is of clay or sand covered Rails are rejected with 
by gravel. | less carbon than 55 65 
21. The New York Central and Hudson River Railroad | Rails are rejected with 
(Figs. 157 to 169).—Five types of rails are in use on this more carbon than .60 BY 
line, all of Bessemer acid steel. The rails are not sub- Tensile strength 49 to 58 tons per sq. in. 
jected to any bending tests, but every heat is analysed Extension 6 to 12 per cent. 


for carbon, and at least two complete analyses are made 
each day. The following is the standard specification : 


The following is a list of the rails used, the weight of 
| fishplates, and the area of bearing on sleepers. 
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Seétion of Gravel Ballast for Double Track: 





Weight of Weightof Fish- Bearing Area on 


il, plates per Pair. Sleepers. 
P os ga Pounds, Square Inches. 
65 54 40.15 
70 58 41.625 
75 64.5 42.75 
80 645 45 
100 80 79.5 


The rails are attached to the sleepers by four clips and 
screws on each side of joint, and, as intermediate fasten- 
ings, by two screws 5in. long by in. As regards wear, 
three stages are required. The minimum wear is on a 
level straight line, and 65 lb., 701b., and 75 lb. rails; 6 to 
8 per cent. reduction in weight is usually reckoned on 
before the track becomes too rough. Medium wear is on 
gradients and straight track; here renewals take place 
after a loss of from 6 to 10 per cent. Maximum wear is 
on incline combined with curves, and the rails are renewed 
when the outer rail of the course has from 3 in. to 4 in. 
side wear, while the vertical wear is hardly half as much. 

The sleepers employed are oak, yellow pine, chestnut, 
yellow cedar, hemlock, and tamarack ; they are 8 ft. long 
by 9in. by 6in. The bottom ballast is from 4 in. deep 
of broken stone, with 12 in. of crushed stone, gravel, or 
slag. The ballast is laid level with the top of the 
sleepers. 

22. The Pennsylvania Railroad (Figs. 170 to 177).— 
Records are given of three standard sections of rails, all of 
Bessemer; they are 60 Ib., 1875 type; 85 lb., 1887 ; and 
70 lb., 1889. The lengths are 30 ft., but 60 ft. have been 
used and would be preferred but for inconvenience in 
handling. The joint is suspended, and the fishplates 
weigh 56.8 lb, per pair. We have quite recently published 
a specification of the Pennsylvania Railroad permanent 
way, to which we refer the reader.* 

23. The East Indian Railway (Figs. 178 to 181).—On 
the East Indian Railway 85-lb. rails are employed in 30-ft. 
lengths. Siemens-Martin steel is preferred, and the tests 
are similar to those already described for English rail- 
ways. The joints are suspended (see Figs. 178 and 180), 
and the fishplates weigh 57 lb. per pair. The chairs 
weigh 30 lb., and have 86 square inches bearing area on 
the sleepers, to which they are fastened by two spikes 
62 in. long by # in. The keys are of teak, and the 
sleepers of sal and deodar, 9 ft. 6 in. long by 10 in. by 
5in. The ballast is of stone, broken to 1? in, cubes. 

24. New South Walcs Government Railway (Figs. 182 
to 187).—On these lines both flat-bottomed and bull-headed 
Bessemer rails are used, the latter 80 lb. and the former 
60 Ib., 71.5 1b., and 80 lb. The lengths used are 30 ft. 
There is no chemical test, and the suspended load and 





* See ENGINEERING, vol. lviii., page 543. 
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drop weight tests are similar to those on English railways ; 
the tensile strength required is 44 tons per square inch, 
extension 14 per cent., and the contraction of area 38 per 
cent. The fishplates for the 80-lb. flat-footed rail weigh 
21 lb. per pair, and for the bull-headed section 324 lb.; the 
chairs for the latter weigh 45 lb., and have an area of 180 
Square inches. The sleepers are made of ironbark 9 ft. 
long and 10 in, by 5 in. The ballast is of broken stone 
21 in. deep, and laid 24 in. above the tops of the sleepers. 








ALGERIAN PeTROLEUM.—Petroleum has been discovered 
upon a large scale in the province of Oran. The supply 


is expected to be one of the most important in the world. 


EXPRESS LOCOMOTIVES.* 

By Mr. Joun A. F. Asprnatt, Chief Mechanical 
Engineer Lancashire and Yorkshire Railway. 
(Concluded from page 96.) 

Descriptions of Engines.—The engineers of the various 
railways who were applied to for information, have sent 
forward figures which represent their practice with express 
engines, and from these figures statements have been pre- 
_ pared and arranged in such order so as to admit of an 

easy and rapid comparison, 

* Abstract of report on express locomotives (Question 
| No. VI.) submitted to the International Railway Con- 
gress, London meeting. 











On the Lancashire and Yorkshire Railway, the heavy 
gradients and sharp curves necessitate the use of coupled 
engines. For the heavy express work an engine with 6-ft. 
driving wheels is used, but the fastest trains, ranning lon 
distances without a stop, are worked by a four-wheel 
coupled engine with 7 ft.3 in. wheels. The latter engines 
carry a boiler pressure of 160 lb. per square inch, and are 
fitted with the ‘“‘ Joy” system of motion. These engines 
are suspended on the driving wheels with a form of spring 
which has been designed with a view to simplicityand great 
facility for repair. It is made of two parts, which are 
exactly alike, and tied together by two bolts only. The 
pair is placed in an open suspended hanger, the upper 
portion of the spring bearing against the horn keep, and 
the lower portion on a single adjusting screw. By slack- 
ing this one set screw, the spring may be removed from 
the engine. The automatic vacuum brake is applied to 
the four driving wheels, and to the tender wheels also, 
throughout the train. 

In most of the English, American, and Continenta 
tenders the capacity for water varies in a marked degree 
from those of the Lancashire and Yorkshire and London 
and North-Western Railways, in which only 1800 gallons 
of water are carried. The reason of these tenders carrying 
so small a quantity of water is on account of the use of 
the well-known apparatus invented by Mr. J. Rams- 
bottom. By this arrangement water is picked up from 
troughs placed between the rails, whilst the train is in 
motion, and it has the advantage of not only relieving 
engines from hauling the extra load of the heavy tender, 
but it enables express trains to run longer distances 
without stopping to take in water. 

The Midland Rutowy Company use four-wheel coupled 
engines * on their line, where the gradients are heavy, but 
where they are easy, as between London and Nottingham, 
the single-wheel engine is used. Both of these engines, 
designed by Mr. S. W. Johnson, are of the inside cylinder 
type, and worked ky Stephenson’s link motion. They 
are fitted with steam brakes, which act upon both the 
engine and tender automatically in combination with the 
vacuum brake on the train. Both have also steam sand- 
ing apparatus, which injects the sand directly under the 
tread of the wheels. 

The single wheel enginet is of a most recent typ, and 
is as remarkable for its low consumption of fuel, viz., 
from 20 lb. to 23 lb. per mile, and economical working, 
as for its graceful outline, the production of a skilful de- 
signer. It has double frames, the crank axle having 
bearings in both, which arrangement would enable the 
engine to keep the road if the crank axle broke at the 
webs, but the trailing wheels have outside bearings only. 
It is timed to run between London and Nottingham, a 
distance of 124 miles, without a stop, a booked speed of 
53.5 miles per hour, with a gross load of 215 tons. This 
combination of circumstances caused the author to note 
the remarkable consumption of fuel. 

The Manchester, Sheffield, and Lincolnshire Railway 
Company employ four-wheel coupled engines} of the 
ordinary inside cylinder type, with the valves between, 
worked by Stephenson’s link motion, and having a four- 
wheel leading bogie. Steam sanding gear is arranged to 
the driving wheels, and the vacuum brake works auto- 
matically on the engine, tender, and train. It hauls the 
fast express trains between Manchester and Grantham, in 
connection withthe Great Northern Railway Company to 
King’s Cross, London, at an average speed of from 45 
to 49 miles per hour, with net loads of 140 tons, Con- 
sidering the heavy gradients of this line between Man- 
chester and Sheffield, the consumption of 26 lb. of coal 
per train-mile is exceedingly light. 

The London and South-Western Railway adopt a very 
powerful engine to work the fast express trains, It has 
four wheels coupled,§ the driving and trailing springs of 
which are compensated, and a four-wheeled leading bogie. 
The cylinders are 19 in. by 26 in., and placed outside the 
frames, the valves being inside, and worked by Stephen- 
son’s link motion. This engine is fitted with Adams’ 
vortex blast pipe, which gives a very even draught, and a 
soft exhaust. The piston-rods are carried through each 
of the cylinder covers. A steam brake is used on the 
engine, and worked in combination with the automatic 
vacuum brake on the train. This engine runs at the high 
average rate of 51 miles per hour, with such heavy loads 
as 230 tons net, and the consumption of Welsh coal is 
27 lb. to 31 lb. per train-‘mile, The gradients of this 
company’s line are very trying in many parts, as between 
London and Southampton, 

The South-Eastern Railway Company work their fast 
traffic with a four-wheel coupled engine,|| which also has 
a four-wheel leading bogie. The cylinders are inside the 
frames, with the valves between, and worked by Stephen- 
son’s link motion. The valve gear of this engine is 
reversed by an admirable steam-reversing arrangement, 
which dispenses with manual labour on the part of the 
engineman during the operation of reversing, and permits 
of a fine adjustment of *‘ cut-offs,” but has the drawback 
of being inoperative when the engine is not in steam. 
The boiler of this engine is without dome, the steam 
regulator being placed in the smokebox, and the main 
steam pipe, inside the boiler, is perforated on the top. 
The average speed of these engines is 47.2 miles per 
hour, for a distance of 75.5 miles, with a net load of 186 
tons, and the consumption of coal is 32.8 lb. per train- 
mile. The gradients on this company’s line are moderately 
heavy. The engines have the automatic vacuum brake. 

The Great Eastern Railway company use a four-wheel 


* See ENGINEERING, vol. xliv., page 598, and vol. xlv., 
pages 210 and 273 (for single-driver locomotive). 

+ Ibid., vol. xlv., pages 210 and 273. 

t Ibid., vol. lviii., page 144. 

§ Ibid., vol. lv., page 380. 
|| 2bid., vol. xlix., page 506, 
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coupled type of engine* without the leading bogie, which 
has been characteristic of the engines already examined. 
The leadiog end of this engine is carried by a pair of 
wheels which have four journals, the outer pair taking the 
principal portion of the weight, while the inner are devoid 
of collars, which give to the bearings free sliding 
movement when passing round curves. The cylinders 
are fixed inside the frames, with the valves underneath, 
which arrangement effectually drains the cylinder from 
condensed steam, and also allows the valves to fall from 
their faces when running with the regulator closed. The 
valve motion is of the Stephenson type, the balancing 
of which is effected by means of a spring. The average 
speed attained by these engines is 45 2 miles per hour for 
55.77 miles, with a coal consumption of 33.9 lb. per train- 
mile, and a net load of 196 tons. The gradients travereed 
by these engines are heavy, the curves sharp and 
numerous, and the Westinghouse brake operates on the 
engine, tender, and train. Mr. Holden has also designed 
an arrangement for the application of liquid fuel, and 
applied it to several express engines on this line, with 
very encouraging results. The blast-pipe or orifice can be 
enlarged from 50 to 60 per cent., which reduces the wear 
and tear of the firebox and tubes, and also prevents the 
emission of sparks and ashes. The absence of perpetual 
firing is very marked to those accustomed to travelling 
on the footplates of engines hauling heavy and fast express 
trains. The author has been supplied with particulars of 
two types of engines employed by the North Kastern 
Railway Company for working the fast Scotch dining-car 
trains between York and Edinburgh. Both of these 
engines are remarkable for their cylinder capacity, boiler 
wer, and for the novel departure from the ordinary 
english practice in placing the valve chest outside the 
frames,t a method largely used on the Continent. This 
arrangement became necessary by the use of cylinders 
20 in. and 28 in. in diameter for the compound, and 19 in. 
in diameter for the simple engine. The motion is of the 
Stephenson type, and connected to the valves by means 
of rocking shaft. The crank axles of these engines are of 
a special design, introduced by Mr. T. W. Worsdell 
when locomotive superintendent of the Great Kastern 
Railway. The webs are circular discs, which enables 
the thickness to be diminished proportionally with 
increased width, and_also the crank can be finished 
entirely in the lathe. The fuel and water capacity of the 
tenders for these engines is very large, viz., 11,200 lb. of 
coal and 3940 gallons, or nearly 18 tons, of water; and 
each engine is fitted with both the Westinghouse and 
automatic vacuum brakes. 

Oaetype of engine is simple, but the other is compounded 
on the Worsdell and Von Borries system. The boiler 
pressure of the former is 160]b, and that of the latter 
200 lb. per square inch. This system of compounding was 
first designed and introduced on the Geat Kastern Rail- 
way by Mr. T. W. Worsdell, late engineer of the North- 
Eastern Railway, and the latter company have upwards 


The engines work satisfactorily with a coal consumption 
of 31.5 lb. per train-mile; and the Westinghouse auto- 
matic air brake is fitted throughout the train. 

The Caledonian Railway Company use for working the 
West Coast corridor first and third class dining saloon 
trains over their road between Carlisle and Glasgow, 
engines with four wheels coupled,* 6 ft. 6 in. in diameter, 
aud a four-wheel leading bogie. The weight on the 
driving wheels is carried by four Timmis’ springs, and 
that on the trailing wheels by laminated springs. The 
cylinders are 18 in. in diameter by 26 in. stroke, and are 
set inside the frames with the slide valves between, which 
are controlled by ordinary gear with large wearing sur- 
faces. The exhaust from each cylinder is divided, the 
upper portion passing directly to the blast pipe, the orifice 
of which is annular, whereas the lower portion travels 
round the cylinder barrel, a course, perhaps, of question- 
able utility. The boiler barrel is made from two plates, 
which necessitates them being very wide, but, on the 
other hand, it dispenses with a circular seam of rivete. 
It may be interesting to mention here that the barrel of 
the London and South-Western Railway engine already 
referred to, is constructed in a similar manner, excepting 
that a circular butt joint is formed, and a ring 8 in. wide 
and ? in. thick is shrunk on. The road between Carlisle 
and Glasgow is heavy, there being gradients of 1 in 80, 
lin 75, &c, for many miles, but there trains attain an 
average speed of 48 to 49 miles per hour. 

Mr. Manson has designed the enginest for the Glasgow 
and South-Western Railway Company, to work the dining 
and other express trains which travel between Carlisle 
and Glasgow (St. Enoch) in connection with the Midland 
Company’s trains. The cyliaders are placed inside the 
frames, but the valves, which are of the partially balanced 
type, are located above the cylinders, and actuated by the 
ordinary Stephenson link motion, through a rocking 
shaft. A notable point relating to the cylinders is the 
very large area of the exhaust ports. Steam reversing is 
provided, which is quick in action, less laborious to 
manipulate than either the lever or screw, but, of course, 
is inoperative when the engine is not in steam. The 
trains referred to traverse over a distance of 115.5 miles 
on this company’s line, between Carlisle and Glasgow, 
and are hauled by these engines at an average speed of 
46.5 miles per hour, with a coal consumption of 34 Ib. per 
train-mile. Such gradients occur on this route as 1 in 
67, 70, 100, &c., for considerable distances. 

The State Railway of France employ a type of loco- 
motivet for its express traffic which is chiefly interesting 
for its valve gear, designed by Mr. Bonnefond, the main 
features being that the steam and exhaust ports are 
independent. The admission ports are at the top, and 
the exhaust at the bottom of the cylinder. The cylinders 
are 1 ft. 5,. in. in diameter by 2 ft. 12 in. stroke, and 

laced outside the frames in front of the leading wheels. 
he driving wheels are four coupled, 6 ft. _ in dia- 
meter, and both are placed in front of the firebox, which 





of 270compounds at work, while there are at least 1000 
Worsdell and Von Bo-ries engines working abroad. These | 
two engines have been in competition on the North- | 
Eastern Railway, under the same conditions regarding 
loads and booked speeds, with the result that the com- | 
pound shows a saving of 44 lb. of coal per t-ain-mile. | 
The average speed of each engine was 47.75 miles per | 
hour, with a net load of 182 tons, and the consumption of 
coal was 32 8 lb. for the simple, and 28 4 lb. for the com- 
pound, per train-mile. The gradients traversed are 
heavy between Edinburgh and York, and the longest 
run without a stop is 124.5 miles. 

The London, Brighton, and South Coast Railway Com- 
pany’s well-known engine of the ‘‘ Gladstone” type was 
designed by the late Mr. Stroudley in 1881, and is still 
the class of engine used for fast traffic on the Brighton 
line. There are many remarkable features about this 
engine, and it stands alone from the usual English prac- 
tice. It received much attention and was minutely 
described in a paper contributed by Mr. Stroudley to the | 
Institution of Civil Engineers (vol. ]xxxi., 1885), many of 
its details being thoroughly discussed. Although it is 
true thero are engines with their leading wheels coupled 
to the drivers on the Great Northern Railway, and that 
Mr. Adams has designed some for the London and South 
Western line, the “Gladstone” class remains unique as 
regards so large a diameter as 6 ft. 6 in. for the leading 
wheels coupled to the driviog. The trailing end is carried 
on asmall pair of wheels 4 ft. Gin. in diameter. The 
cylinders are placed inside the frames, with the valves 
beneath, and actuated by the Stephenson link motion, the | 
reversing of which is performed by a compressed air 
reversing gear. The average weight of trains hauled by this 
class of engine is 269 tons net, at the high average speed 
of 43.3 miles per hour, over heavy ruling gradients; and 
the Westinghouse automatic air brake is fitted throughout 
the train. The coal consumption is 30.93 Ib. per train- 
mile, and the boiler capacity is very large, with a total 
heating surface of 1485.3 square feet. 

The London, Chatham, and Lover Railway ominm f 
use for their fast traffic a four-wheel coupled engine wit 
a leading bogie, steam sanding zear being arranged to 
inject sand under the tread of the driving wheels, the 
weight on which is carried by Timmis’ patent springs. 
The cylinders are inside the frames, with the valves 
between, and worked by Stephenson’s link motion. They 
run the fast express trains between London and Dover, 
in connection with the Continental boat service. This | 
distance is 78 miles, and the time allowed is 104 minutes, 
the average speed being 47 miles per hour. The weights | 
of these trains vary from 150 to 220 tons net, and some | 
parts of the road traversed have ruling gradients of 1 in 100. 








* See ENGINEERING, vol. xlv., page 429. | 
t Ibid., vol. lx., page 25. 


also distinguishes this engine from the ordinary practice. 
The leading and trailing ends are supported on smaller 
wheels, 4 ft. 4 in. and 3 ft. 84 in. in diameter respectively. 
The tenders are small, carrying 44 tons of fuel, and only 
1650 gallons of water. Briquette fuel is used, and the 
consumption is 26.9 lb. per mile, the average speed being 
40.6 miles per hour, and the loads 138.9 tons net. This 


| engine is fitted with the Wenger brake. 


The Paris, Lyons, and Mediterranean Railway Com- 
pany have supplied the author with particulars of two 
engines, the first being a simple expansion engine of the 
outside cylinder type, with four wheels coupled and a 
leading bogie. The second engine is a four-cylinder 
compound, having the same general arrangement of 
wheels as the former. It has been designed recently, not 
only to obtain economy in fuel, but also to decrease the 
total weight of the engine. The boiler barrel has been 
reduced 1 ft. 2 in. in length, and is fitted with the Serve 
or feathered tubes. A further reduction has been made 
by substituting steel for copper in the firebox, but the 
pressure has been increased from 156 lb. to 212.8 lb. per 
square inch. The high-pressure cylinders are mounted 
outside the frames, near the centre of the engine, and 
are connected to the trailing wheels. The low-pressure 
cylinders are fixed inside the frames at the leading end, 
under the smokebox, and are coupled to the forward driving 
wheels. The Walschaert system of motion operates the 
high-pressure valves, which are on the top of the cylin- 
ders, and a special arrangement of motion, without 
eccentrics, controls the low-pressure valves, which are 
brought through the frames to prevent overcrowding. 


| Steam can be admitted from the boiler into the inter- 


mediate receiver, between the high and low pressure 
cylinders, bub the high-pressure exhaust cannot pass 
direct into theair. The low-pressure exhaust pipe is rect- 
angular, and can be varied by means of movable cones. 
The reversing is accomplished by means of steam reversing 
gear, which operates the valves for the four cylinders, and 
fixes, independent of the driver, a ratio for each point of 
cut-off. Steam sanders are used for the forward driving 
wheels, and the company has adopted the Westinghouse- 
Henry brake. The coal used on these engines is com- 
posed of two-thirds slack and one-third briquette. 

The express traffic of the Paris and Orleans Railway 
Company is conducted by a "eS of locomotive which 
has many interesting features differing from the usual 
practice. The four coupled wheele, 7 ft. 0? in. in dia- 
meter, are placed forward of the firebox, the leading and 
trailing being 4 ft. 2 in. in diameter. The main frames 
are inside, and run from end to end of the engine, sup- 
porting the three leading axles with inside bearings, 
whereas the journals for the trailing wheels are outside, 





* See ENGINEERING, vol xlii, page 105. 
t+ Ibid., vol. xxxvi., page 261. 
t 1bid., vol. lvii., page 737. 








and attached to a short length of frame plate, to facilitate 
the trimming of the box. The weight on the four coupled 
wheels rests on one spring upon each side of the engine. 
The cylinders are inside the frames, very much in advance 
of the leading wheels, which is necessary on account of 
the connecting-rod being coup'ed to the forward drivers, 
The valves are outside the frames, and are driven by check 
link motion. The boiler barrel has an excaptional length 
of 16 ft. 5,4; in, and the heating surface of the tubes is 
1506 6 square feet. Ib is also fitted with an arrangement 
for circulating water and collecting sediment. A novel 
departure of firebox construction is the method of staying 
the crown, which really consists of a number of channel 
steel sections riveted together. The other parts are of 
copper, and the arch is of the Ten Brinck type. The 
engine has two domes, one above the firebox and the 
other near the chimney, the pair being connected. These 
engines haul trains of 208.6 tons net at an average speed 
of 48,4 miles per hour, consuming 42 Ib. of fuel per train 
mile, composed of 70 per cent. briquette and 30 per cent. 
small coal). 

M. Salomon, engineer-in-chief of the Eastern Railway 
of France, has designed an engine* for the express traffic 
of that railway. Its most notable feature, the double 
boiler suggested by M. Flaman, records another depart- 
ture in locomotive construction. Ib consists of two 
barrels, besides the firebox, the crown of the latter being 
constructed of corrugated steel, and arched. The top of 
this box is as high as the lower cylindrical part of the 
boiler, consequently the depth, as compared with an 
ordinary box, is very much increased, and, therefore, a 
greater space is gained for the combustion of furnace gases. 
Further heating surface is obtained by substituting the 
Ten Brinck type of water bridge for the ordinary brick arch. 
The lower barrel is completely filled with 304 tuber, con- 
sequently the whole of this space can be filled with water, 
and therefore (with the volume of water at its normal 
level, 7.¢., the centre line of the upper barrel, which leaves 
a steam space of 63.25 cubic feet), the reserve power of 
this boiler is considerably increased. Three large open- 
ings are provided between the two barrels, besides the 
heating surface of the top of the firebox acting directly 
upon the water in the upper barrel, so that ample circu: 
lation is provided. The grate area is 26 square feet, and 
the heating surface amounts to 1664.3 square feet for the 
tubes, and 146.44 square feet in the firebox. The 
cylinders are 19.68 in. by 25.98 in, and mounted out- 
side the frames, near the centre of the engine, with 
the valves placed on the top. The valve gear is of the 
Stephenson type, with outside eccentrics, and ordinary 
reversing arrangements. The four driving wheels are 
coupled, 6 ft. 10} in. in diameter, and the leading end is 
carried on a four-wheel bogie. Steam sanding apparatus 
is used, and the engine is fitted with the Westinghouse 
brake. Trains of 201.5 tons net are hauled at an average 
rate of 42.5 miles per hour over grades of 6 millimetres 
per metre with a fuel consumption of 41.7 lb. per mile, 
consisting of 80 per cent. slack and 20 per cent. 
briquette. 

In the recent type of engines+t employed by the Belgian 
State Railway Company to work their fast traffic, the 
cylinders are 19 68 in. by 23 62 in. and placed inside the 
frames, with inclined valve chests outside, and the valves 
are controlled by the Walschaert motion. There are four 
coupled wheels, 6 ft. 10in, in diameter, also leading and 
trailing 3 ft. 11} in. in diameter, the former being mounted 
in a radial box. The crank axle has a central support 
attached to an intermediate frame. The frames are out- 
side, and all axles have outside bearings only. The bearing 
springs are laminated, and both curved and straight, the 
usual camber having been abandoned in this case, as may 
also be observed in many Continental engines. Another 
feature of interest in this engine is its firebox, which is 
unusually long and wide. The front portion and firegrate 
is reduced in width in order to place it between the rear 
coupled wheels. This engine has been specially designed 
for hauling trains of 147.6 tons net, at an average speed of 
45 miles per hour, on a coal consumption of 43.2 lb. per 
mile, the quality being inferior to English. 

The latest type of express engine of the Dutch State 
Railway closely resembles, in many of its principal de- 
tails, the Eoglish practice, and is remarkable for a light 
weight of 40 tons in working order, when compared with 
its large boiler and cylinder capacity. The cylinders are 
18.11 in. by 2598 in., and inside the frames, with the 
valves placed between, worked by Stephenson’s link 
motion and reversed by means of a screw and Jong lever. 
There are four coupled wheels 7 ft. in diameter, with the 
firebox between, the leading end being carried by a pair 
of smaller wheels, 4 ft. in diameter. The firebox is of the 
Belpaire pattern, and the shell is fitted with suitable 
doors for washing the top of the inside firebox. The boiler 
contains 220 tubes, Jf in. in outside diameter, and the 
heating surface is 983.68 square feet for the tubes, and 
105 23 square feet for the firebox, with a grate area of 
23.55 equare feet. 

The Great Northern Railway Company are celebrated 
for their handsome outside cylinder single-wheel express 
engine,} a type designed by Mr. P, Stirling about 26 
years ago. The cylinders are 18 in. in diameter, and the 
pistons have a 28-in. stroke; the valves are placed inside 
the frames, and are driven by the ordinary type of link 
motion. The driving wheels are 8 ft. 14 in. in diameter. 
The bogie centre pivot is not placed midway between the 
axles, but is 6 in. nearer the trailing axle ; it is claimed that 
the engine passes round curves with greater freedom. The 
bogie is steadied by running pieces, bearing against brass 
slippers, on the underside of the main frame. ‘The absence 
of a dome necessitates the placing of the regulator in the 


See ENGINEERING, vol liii., page 391. 
Ibid , vol lviti., page 293. 
ibid., vol. xliii., page 471. 
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smokebox, and the fixing of a Hawthorn collecting pipe 
inside the boiler. 

The East Coast route from London to Edinburgh is con- 
ducted by this company as far as York, a distance of 188 
miles, and a great reputation for punctuality of its trains 
has been acquired, at the high average speed in some of 
them of 55.6 miles per hour. This engine performs this 
duty on a coal consumption of 31 lb. per train mile, with 
average trains of 200 tons net. The longestrun without 
stopping being 150 miles, causes the tender for this engine 
to bs very large. It has water capacity for 3500 gallons, 
about 15 5 tons, coal space for 5 tons, and the gross weight 
when loaded amounts to over 40 tons. The line is mode- 
rately heavy, with ruling gradients of 1 in 178 for 3 miles, 
and 1 in 200 for 5 miles. 

The Great Western Railway Company conduct their 
express servics with 7 ft. 1 in. single driving wheel 
engines.* The type has inside cylinders 18 in. in dia- 
meter, 24 in. stroke, with the valves placed between and 
actuated by ordinary link motion; it has double frames 
running from front to back, the leading and driving axles 
boing fitted with both inside and outside bearings, whereas 
the trailing has outside only. Side clearance is given 
between the leading and trailing axle-boxes and their 
respective horn blocks, which allows the engine to traverse 
curves with freedom. Laminated springs are used for all 
wheels, supplemented by spiral for the inside bearings of 
the leading axle, and india-rubber washers are placed be- 
tween the spring link and brackets. The boiler and fireboxes 
are of the ordinary English type, with the exception of the 
firebox crown, which has been dished to form a channel 
8 in. deep by 44 in. wide, in order to obtain extra heating 
surface. The automatic vacuum brake is fitted on the 
traip, and a steam brake applies itself simultaneously on 
the engine when air is admitted into the train pipes. The 
ordinary large ejector is used for creating the vacuum, 
but the small ejector has been superseded by a pump, 
which is fixed to the right inside frame and worked 
from the piston-rod crosshead. This arrangement has 
been a source of economy in the consumption of fuel. The 
gradients are favourable for express traffic and high 
average speed, 53.5 miles per hour being attained between 
Paddington (London) and Swindon with this engine, and 
a fuel consumption of 27 lb. to 30 lb. of coal per train- 
mile. The type of engine for the London and North- 
Western Railway express traffic is represented by the 
eight-wheel compound engine ‘Greater Britain” and sister 
engine to the ‘‘ (Queen Empress,”+ which was exhibited at 
the World’s Fair at Chicago during the year 1893. 

The express service of the Philadelphia and Reading 
Railroad is worked by the compound engine,+ remarkable 
for its two leading features, the Vauclain system of com- 
pounding and the Wootton type of boiler. With these 
exceptions, the main features of the body of the loco- 
motive are similar to the ordinary American four-wheel 
coupled express engines. 

The experimental compound engine Cvlumbia is 
specially designed for the express passenger traffic, and 
is known in that country as the ‘‘special high-speed ” 
type.§ The system of compounding is the Vauclain. The 
boiler has a workinz pressure of 180 lb. per equare inch, 
and the barrel has a minimum outside diameter of 4 ft. 8 in. 
The grate area is 24.6 equare feet, and the heating surface 
is as follows, viz., tubes 1350 square feet, firebox 128 square 
feet, th» Jatter having been designed for the consumption 
of bit iminous fuel. The smokebox is fitted with the usual 
American extension, 

The administration of the Russian state railways have 
kindly supplied the author with extensive particulars of 
two types of engines used for working the fast traffic on 
these lines. The four-wheeled coupled engine|| is em- 
ployed on the St. Petersburg and Varsovie line. It is 
compounded under the Worsdell von Borries system, and 
the cylinders are, high-pressure, 1 ft. 84 in. in diameter, 
low-pressure 2 ft. 23 in. in diameter, the stroke in each 
case being 2 ft. 1,’, in. Joy’s motion is used for the steam 
distribution, and the valves are placed on the top of the 
cylinders, The Allen double-ported valve is used in both 
the high and low pressure cylinders to obtain the requisite 
port opening with a short travel of valve. The drivivg 
and trailing wheels, 6 ft. 6 in. in diameter, are coupled, 
and the springs are compensated. 

The front end of the engine is supported on a 
four wheeled bogie, with wheels 3 ft. 7 in. in diameter. 
The average speed run by these engines is 35 miles per 
hour for a distance of 5$ miles, the net load hauled 
being about 206 tons. A six-wheeled coupled engine is 
employed on the Nicolas line, and is also compounded 
under the Worsdell von Borries system, the cylinders 
being high-pressure, 183 in. in diameter, low-pressure 
2 ft. 48 in. in diameter, with a stroke of 2 ft. 1,5 in. The 
six coupled wheels are 6 ft. 2!3 in. in diameter, and the 
front end of the engine is carried on a radial axlebox, with 
wheels 3 ft, 84 in. in diameter, the tyres of the middle 
drivers being flangeless. The springs supporting the 
coupled axles are all compensated, and the steam sanding 
gear is used on both classes of engine to eject sand under 
the driving wheels. The valves for the high and low 
pressure cylinders are placed on the top, controlled by 
Joy’s motion, and the Allen double-ported valve is used. 
These engines travel at an average rate of 34.1 miles per 
hour. The line is moderately heavy, one incline rising 
1 in 166 for a distance of 9.6 miles. 

Wood is largely used as fuel, and both these engines 
have large fireboxes, long boilers, and extended smoke- 
boxes, and the Wenger class of brake is used. 


* See ENGINEERING, Vol. liv., page 42. 
t Ibid., vol. lvii., page 610. 


t Lbid., vol. lvi., page 171. 
§ Ibid., vol. lvi., page 238, 
|| Ibid., vol. liv., page 320. 


THE COST OF WARSHIPS.* 


By Mc. Fsancis Excar, LL D, F.R.S.E., Vice-Presi- 
dent, late Director of H.M. Dockyards. 


AN account has recently been prasented to Parliament 
by the Admiralty under the provisions of the Naval 
Defence Acts, 1889 and 1893, which shows the expendi- 
ture up to March 31, 1894, on each of the vessels built 
under those Acts and on its armament. The report of 
the Comptroller and Auditor-General, Sir Charles L. 
Ryan, upon this account has been presented with it; and 


The cost accounts of the ships built under the [Naval 
Defence Acts above referred to furnish data, such as have 
not been available before, for analysing and comparing the 
costs of warships of different classes. It is the first time, 
as the Comptroller and Auditor-General points out, that 
a standard of comparison has been available; and it is 
fortunate that in now applying this standard we find a 
much greater number of similar ships appropriate for the 
purpose, built at the same period in the various dockyards 
and by contract, than could have b3en brought tegether 
at any former time. 

The system of accounts formerly in use in H M. Dock- 
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itting. d Equipment. 
Where Built. Hull, Fittings, and Equip orotat 
otal of |{nciden-, 3 
Name of Ship 1. Hull | Pro Gun ear den | cluding 
le ° ull. * y - 
2. Machinery. Materials (Net). pe — Steam |Chargee Sharges | lnciden- 
jo | Boats. | as per 
Labour. | | Total. Machi. "Tikes. Naval Cee 
*| Vertical! r &c. Defence | 
| gl All other nery. Cc. Account | 
| ane | Materials. 
£ & | £& £& £ £ £ £ £ £& 
Hod Sw {| Tuuistirys 2, } | 200.882 | 265,000, 129,604 | 505,826 101,743 | 78,258 | 8146 | 783,768 | 62,531 | 846,209 
{|t. Pembroke and ) | | | 
Empress of India \ ee ¥ f 203,955 | 260,000 131,559 | 600,514 103,496 | 77,741 7156 | 788,907 65,217 | 844,124 
2, Humphrys... | | 
Royal Sovereign ‘{ : tame wasn * \ 186,587 | 260,020 126,390 | 572,977 101,887 | 81,767 | §602 | 763,233 | 68,915 | 837,148 
{ 1. Pembroke and | | 
Repulse* .. es \ | —— «. ¢| 206,395 | 2€0,000 | 135,635 | 602,090 , 102,139 | 80,363 5515 | 790,017 | 56,772 | 846,789 
\2. Humphrys . | 
| phry J} hi as Cpl Rana Rekend ipa alge | 
Average of four vockyard ships 200,632 | 261,250 120,772 | 592,704 102,316 | 80,281 7430 782,731 | 60,859 | 843,590 
TABLE B —Finst-Crass Batriesuirs Butt By Conrract. 
| Direct CHARGES (EXCLUSIVE OF RESERVE GUN MountiN@s). H | 
he i . A cad ee | 
| Hull, Fittings, and Equipment. | 
| -—- Total 
| Cost, 
| Dockyard | Gun Total of Inci- , 
Contract. . a Admi-| Direct | Inci-_ | Includ- 
N tbh of Where Built | Expenditure. line neal Mount- ralty Charges dental | ing In- 
P| |---|] —~ Other Manos ' Steam | In- | as per |Charges cidental 
| | } | Machi aukes 0) Boats. spec-| Naval Charges 
| Hull, | Total, | nery- yeti tion. | Defence 
H &e., | Vertical | , 2 Account 
except | “ar. |Labour. Materials 
| — ae | | (Net). 
| | mour. | 
| a ere on era eee te « e | «@ 
Rawmillies ..|Clydebank ..| 409,551 260,0C0 | 10,863 ; 12,311 | 692 725 | 101,202) 77 901 9415 8007 | 889,256 | 10,071 | 899,321 
Resolution neem | | 391,757 260,000 | 10,595 | 31,723 674,075 | 96,397 | 77,591 | 5097 | 7931 | 861,091) 9,612 | 870,703 
Revenge*.. |} Pa mer’s | 391,639 | 260,000} 9,950 | 10,000 671,589 | 96,346 | 77,901 | 5441 | 8133 | 859,413/ 9 674 | 869,187 
Royal O.k* — Brothers} 413,006 , 260,000 | 10,490 | 10,030 693,526 | 96,635 | 78,236 | 5501 8199 | 832,097 | 9,961 | 892,058 
Average of four contract | ee |e oe —_——| — 
ships ee ea --| 401,488 | 260,000 10,474 | 11,016 aan 97,645 77,908 | 6363 | 8068 | 872,962 9,830 | 882,792 











* These ships were not complete on March 31, 1894. The figures relating to them are taken from the Navy Estimates for 1894-5, 
except those relating to steam boats and Admiralty inspection, which are from the Dockyard Expense Accounts, 


TABLE C.—First-Ciass SHEATHED Protectep Cruisers, Burtr In THE DocKYARDs. 





























| | Direcr CuARGES (EXCLUSIVE OF Reserve GuN MovuntTINGs). | 
eRe 
| | 
Hall, Fittings, and Equi t. 
| Where Built. en ee eee | | | Png Ml 
| oo fe, | Total of lachien- dullion 
Naine of Ship. 1. Hull. . pelling | Mount- Direct tal wpa’ 
P | + Materials (Net). snd” | tages | Steam |charses|Charges|#@iden 
| other |Torpedo| Boats. | as per Charges 
|p stall Machi- | Tubes, Naval sie 
|Labour. Vertical | All other | ‘| mery. | &. | Defence 
| Ar- Mate- | | Account 
mour.* rials. | | 
gua £ | & | & ts £ € £ £ £ 
Royal Arthur ..1|5° honuoye” <7 }| 126,228 21,000 89,963 | 237,191 | esr | 26661 | e171 | 871,000 85,104 | a00,az4 
:. . fe | | 
Crescent. « of Ly — os } 114,600 | 21,000 90,819 | 226,419 | 94,260 28,449 6873 355,001 | 32,826 | 387,827 
is eg ed eee Se aes 
Average of two Dockyard hips —.. 120,414 21,000 90,031 | 281,805 | 96,693 | 28,496 | 6022 363,016 | 34,010 | 397,026 
| 





* The vertical arm ur includes armour-plating to engine hatch, casemates, conning tower, &c. 


it is pointed out in the report that “‘a sufficient number 
of vessels of similar types, built by contract and in Her 
Majesty’s Dockyards respectively, have now been com- 
pleted to enable some comparison to be made between 
the two gets of cost results ;” and also that ‘‘for the first 
time a standard, imperfect though ib may be, appears to 
be available by which to test the working results of Her 
Majesty’s Dockyards.” : 

The Comptroller and Auditor-General appends to his 
report a statement of the aggregate cost of each Naval 
Defence ship completed on March 31, 1894, which is here 
given in Appendix I. He says with reference to this 
statement: ‘‘The comparative results show that dock- 
yard shipbuilding is more favourable in the case of first- 
class battleships, but nob so economical, so far as can be 
judged by aggregate cost, under the other types ; while it 
18 noticeable that dockyard results under the same types 
vary considerably inter sc.” 





~ Paper read before the Institution of Naval Architects. 








yards did not furnish the data requisite for analysing in 
detail the cost of work upon a new sbip, or for compario 

the cost of similar work in different ships and at the dif- 
ferent dockyards. The labour costs were made up in the 
department which carried out the work; and the whole 
labour expenditure upoa a ship was brought together in 
the Chief Constructor’s office, and distributed over various 
groups, or items, in an account called the grouping ac- 
count. The preparation of this account was a very 
tedious and complicated affair; and, when complete, ib 
did not present the costs of labour incurred upon the 
various sections of work in a manner which enabled the 
wages expenditure to be properly examined, or to be com- 
pared or judged of, in detail. The wages accounts for 


one ship could not be—and were never attempted to be— 
used for estimating in detail the cost of wages in other 
ships; and the system of grouping was of no practical 
value, notwithstanding that a greab amount of clerical 
work was expended upon it. 

The accounts of cost of the materials charged to the 
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building of a ship were kept quite independently of the 
departments that kept the cost of labour, and prepared 
the ‘‘grouping account” of labour. The whole of the 
accounts relating to materials were kept in the Accoun- 
tant’s Department ; and the cost of materials was grouped 
upon a different system altogether from that of the labour. 

he result was that even if the wages expenditure had 
been grouped in a practical and useful way, it would still 
have been impossible to obtain the cost of any specific 

portion or department of the work from the accounts, 

cause the grouping of the materials expenditure differed 
from that of the wages in every particular. 

These accounts were abolished in July, 1887, and a new 
ore was adopted, which resembles, in its main features, 
that employed in the principal private shipbuilding yards. 
The leading private shipbuilders, those who build war- 
ships for the Admiralty and foreign Governments, and 
others who only do mercantile work, gave the benefit of 


based are similar, They enable the costs of the different 
sections, or departments, of the work to be judged of 
when a ship is completed, and the costs of different ships 
to be compared in detail. These cost accounts also fur- 
nish valuable data for estimating in detail the cost of new 
ships, and they enable the progress of expenditure upon 
the various parts of the work, and in the different de- 
partments, to be closely watched from week to week 
while a ship is being built. 

In these accounts the costs are grouped under the 
various items or heads A to Z given in Appendix II. 
Each of these items is divided into a number of sub- 
heads; and the cost is kept separately for any or all of 
these sub-heads, as may be decided when the account for 
building a ship is opened. For —_ “Ttem A: 
Forgings and Castings” is subdivided as follows : 

Al. Stem. 

A 2. Sternpost. 





TABLE D.—First Crass SuHeatHED Protected Cruisers, Burtt By ConrTRACT. 


Direct Cuarces (EXCLUSIVE OF RESERVE GUN MountTINGs). 


























Hull, Fittings, and Equipment. | Total 
| Total of! Cost, In- 
’ F Pro- P| | otal of Inciden- cluding 
Name of Ship. Where Built. wine —— Ad- | Direct; tal Inciden- 
ee and ings, | Steam miralty Charges|Charges| tal 
ea xpenditure. other |Torpedo| Boats. lIaspec-| #8 per | Charges 
Total. Machi- Tubes. | tion. Naval 
tract. | ‘nery. | &. | Defence | 
| fatenr | Materials | Account| 
| ; (Net). 
| £ £ £ £ £ £ £ £ £ | £ £ 
Gibraltar .. Napier’s ..| 201,946 9113 | 9823 220,882 97,874 | 29,236 3727 4123 355,842 | 5324 361,166 
St. George Earle’s .. ..| 230,880 7800 | 9000 247,630 96,001 | 30,651 | 3283 4369 382,534 4661 387,195 
Average of two contract ships ../ 216,383 8457 | 9411 | 234,256 97,238 | 29,943 | 3505 | 4246 369,188 4993 374,18). 


* This sbip way not complete on March 31, 1894. The figures relating to her are taken from the Navy Es'‘imates for 1894-5, except 
those for steam boats and Admiralty inspection, whi sh are from the Dockyard Expens2 Accounts, 


TabLe E.—First-Ciass Prorecrep CruIsEeRS (UNSHEATHED) BuILtT IN THE DockYARDs. 





Direct CHARGES (EXCLUSIVE OF ReservVE Gun Mountines’. 


























— 
‘itti id Equ’ ” | | Total 
Where Built. Hull, Fittings, and Equ'pment | ‘Cost, In- 
f a - Pro- Gun Total of/Inciden-| cluding 
Fame cf Ship 1. Hull. . . elling | M : | Direct | tal |Inciden- 
2. Machinery. Materis13 (Net). a song Steam Charges |Charges | tal 
other Torpedo Boats. as per Charges 
Labour... | Total. | Machi- Tubes, | Naval | 
Vertical All other | nery &e Defence | 
r- Mate- . 5 Account) | 
mour.* tials, | | | 
- SSS | 
£ £ £ ei} £ By So 1s | « | ¢ 
dev ‘ canines ie an . ws eke 
Edgar ale es oa >} 131,929 | 21,000 72,862 225,791 | 103,264 31,262 | 3997 204,314 | 43,884 | 408,198 
Hawke ; - Seer] 125,339 21,000 76,666 223,005 | 102,565 34,622 | 4865 364,567 | 31,698 | 396,265 
ie | ne 
Average of two dockyard ships -., 128,634 21,000 74,764 | 224,398 | 102.914 | 32,947 4181 364,440 37,791 | 402,231 


The vertical armour includes armour-plating to engine hatch, casemates, conning tower, &c, 
































TABLE F.—Fmst-Ciass Prorectep Cruisers (UNSHEATHED), Burt by ConTRAct. 
Direct CuARGES (EXCLUSIVE OF RESERVE GUN Mountings), | 
| 
| 
| Total 
Where Built Hull, Fittings, and Equipment. Cost, 
nere Built. ‘ - se - nied | Includ- 
‘ as ro- un | irec | ing 
sof Ship. | 1. Hull. ; oe / 
ne 2. Machinery. Dockyard peril bar non Steam andi — aoe Inci- 
. Expenditure. and ings, nite. (Wma | eee | dental 
Con- other |Torpedo 8. epec-| Naval \Charges 
Saif Total. | Machi- | Tubes, | tion. | Defence 
ii nery. &e. Account 
babser Materials 
owes! (Net). 
ES ee eamuuseee a | <a « AS) ee 
c £ t t £ £ t 2 £ Y £ 
Endymion .. Earle’s .. —... 209,185 = $315 817 ——-225,517 94,532 | 29,842 | 3918 3799 | 357,€08 | 529 | 362,537 
Grafton . : on ll } 206.177 8159 8263 222,599 96,789 | 29,821 4069 3321 | 356,099) 5156 | 361,255 
Thescus* 4h eudelay | 207,578 7870 700) 222,448 94,698 | 28,5368 3F64 8779 | 353,025/ 479 | 357,804 
es - | eaneteeiasin <a) “cuieiniaiaeni oe | ee a | 
Average of three contract ships 207,647. 8114 7760 —--:223,521 95,840 | 29.233 3850 3633. | 355,577 | 4988 | 360,565 


* This ship was not complete on March 31, 1894. The figures relating to her are taken from the Navy Estimates for 1894-5, 


except those for steam boats and Admiralty inspection, which are 


their experience most freely and generously to the 


Admiralty officers who were charged with the duty of | 
improving the cost keeping and estimating in the dock- | 


yards. They allowed the Accountant-General of the 
Navy and the Inspector of Dockyard Accounts to go 
through their offices, and see for themselves how few clerks 
are necessary to keep accounts which it was first feared 
at the Admiralty would cost more for clerical work than 
they were likely to be worth. The works thus visited, at 
which the particulars of cost keeping, time-keeping, Xc., 
were freely placed at the service of the Admiralty officers, 
were those of Messrs. J. and G. Thomson, Clydebank ; 
the Fairfield Shipbuilding and Engineering Company, 
Messrs, R. Napier and Sons, Messrs. William Denny and 


Bros., Messrs. Sir W. Armstrong and Co., the Palmer | 


Shipbuilding Company, Messrs. Harland and Wolff, and 
the Barrow Shipbuilding and Engineering Co. 

The improved system of accounts finally adopted by the 
Admiralty differs in details from that of any of the 
private yards named; but the principles on which it is 





from the Dockyard Expense Accounts. 


| A3. Shaft brackets, 

A 4. Rudder frame. 

Ab. Boss pieces and other large structural forgings 
and castings. 

A 6. Forgings and castings for turrets and turntables. 

The cost of materials is, of course, charged to the same 
item as the wages expended upon them, so that the ex- 
penditure upon materials and wages under any head or 
sub-head of the account can be known. 

At the same time that the dockyard cost accounts were 
altered, the method of estimating for new ships was also 
altered, so as to put the estimating and the cost-keeping 
upon the same basis, and keep the estimates and cost 
accounts in agreement on all points. This enables the 
various items and sub-heads of an estimate to be afterwards 
checked by the actual costs, and it insures thatthe details 
of the cost accounts will furnish trustworthy data for sub- 
| sequent estimates. 
he proposals for these changes were made in June, 
' 1886, and they were finally approved and brought into 








operation in July, 1887. The first ships to which they 
were applied were the first-class battleship Trafalgar, the 
second-class cruiser Melpomene, and the composite sloop 
Nymphe—all building at Portsmouth. The Trafalgar was 
at that time nearly half built and ready for launching. As 
soon as sufficient progress had been made at Portsmouth 
to show the practical working of the new system, officers 
were sent there from the other dockyards to lock into the 
details, and it was extended to ships of all classes at each 
dockyard. The newsystem was not got into satisfactory 
working order everywhere, so as to be of much practical 
use in estimating for new ships, or in judging of the cost 
of work in detail, till the ships built under the Naval 
Defence Act of 1889 came to be laid down. Hence the 
reason why, as the Comptroller and Auditor-General 
states, this is the first time a standard has been available 
for comparing the cost results of Admiralty shipbuilding. 

There were 70 ships built under the Naval Defence 
Acts of 1889 and 1893, viz., eight first-claes battleships, 
two second-class battleships, nine first-class cruisers, 29 
second-class cruisers, four third-class cruisers, and 18 
torpedo gunboats. These were not all completed on 
March 31, 1894, so that the costs of some cannot yet be 
dealt with accurately upon the information contained in 
the published accounts. There were sufficient, however, 
already complete on the date named to furnish data for 
an instructive comparison of the costs of different types 
of warehip:, of similar ships built in the dockyards and 
by contract, and of similar ships built in different dock- 
yards; and the Navy Estimates for the year 1894-5 give 
estimates of the cost of completing those that were not 
then out of hand. 

The published accounts give the complete costs of five 
out of the eight first-class battleships, two of which were 
built by contract and three in the dockyards; seven out 
of the nine first class cruisers, three of which were built 
by contract and four in the dockyards; 21 out of the 29 
second-class cruisers, 17 of which were built by contract 
and four in the dockyards; the whole of the four third- 
class cruisers, all built in the dockyards; and 11 out of 
the 18 torpedo gunboats, six of which were built by con- 
tract and five in the dockyards. All the completed shi 
are included in the Comptroller and Auditor-General’s 
comparison of cost given in Appendix I., except the four 
third-class cruisers, which were all built in the dock- 
yards. The figures given in this paper for the vessels 
that were not complete on March 31, 1894, will be taken, 
as stated, from the Navy Estimates for 1894-5. 

I propose to analyse the costs of these ships, so far as 
that can be done, with the aid of the dockyard expense 
accounts for 1892-3 and 1893-4* and the Navy Estimates. 
The annexed Tables A and B give the complete costs of 
the first-class battleships whose accounts had been closed 
on March 31, 1891, and the latest Admiralty estimates for 
those that were not quite finished on that date. These 
vessels are 380 ft. in length bebweon perpendiculars, 75 ft. 
in extreme breadth, and are of 14,150 tons displacement. 
The thickness of armour at the water-line is 18in. The 
total weight of hull, exclusive of machinery, equipment, 
&c., is about 9640 tons, which includes about 3200 tons for 
vertical armour, backing, &c. 

The estimated expenditure upon the three ships 
Repulse, Revenge, and Royal Oak, that were incomplete 
on March 31, 1894, may not be exact, but the corrections 
that may afterwards be made for actual cost could not be 
sufficient to materially affect the average cost of the dock- 
yard ships and the contract ships. Taking the figures for 
average cost, therefore, as above, it will be seen that the 
direct charges for hull, fittings, and equipment amount 
to 592,704/. in the dockyard ships, and 682,978/. in the 
contract ships. Deducting the cost of vertical armour, 
which is supplied by the Admiralty in both cases, the 
figures become 331,454l. for the dockyard ships, and 
422,9781. for the contract ships, exclusive of vertical 
armour. These figures do not include incidental charges 
incurred at the dockyards, which are of course much 
greater on the dockyard ships than on the contract ships, 
as the annexed Tables show. 

The twosecond-class battleships were built in the dock- 
yards: one, the Barfleur, at Chatham, and the other, the 
Centurion, at Portsmouth. Their costs were not com- 
plete, however, on March 31, 1894, and, as there are no 
contract ships of the type to compare them with, they 
are now left out of consideration. 

The annexed Tables C and D give the complete costs 
of the first-class sheathed cruisers, and Tables E and F 
those of the first-class unsheathed cruisers, whose accounts 
had been closed on March 31, 1894; and the latest Ad- 
miralty estimates for those not then complete. These 
vessels are 360 ft. in length between perpendiculars. 
Those that are sheathed are 60 fb. 8in. in extreme breadth 
to outside of sheathing, and are of 7700 tons displace- 
ment; and those that are unsheathed are 60 ft. in extreme 
breadth, and are of 7350 tons displacement. The total 
weight of hull, excluding machinery, equipment, &c., is 
about 4435 tons for each of the sheathed ships, and 4085 
tons for each of the unsheathed ships. 

The two contract ships Gibraltar and St. George have 
a flush upper deck, with a 9.2-in. gun forward; but the 
two dockyard ships Royal Arthur and Crescent were fitted 
with a forecastle and two 6-in. quick-firing guns upon it, 
in lieu of the 9.2-in. gun forward. The extra cost of the 
forecastle and fittings of the dockyard ships may be taken 
at 4500/. 

In comparing the costs of the sheathed ships with those 
of the unsheathed ones of the same class given below, 
about 17,000/. requires to be allowed for the cost of teak 
and copper sheathing, extra cost of brass stems and stern- 


posts, Xe. 
(Zo be continued.) 


* Parliamentary Papers, Navy, No. 42, March 24, 1894, 





and N>. 60, February 21, 1895, 
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CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies ¥ Specifications may be obtained at the Patent Office 
Bate ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the tance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
t yoo 4 the . spt : of a complet bo ification, 

ive notice at the Patent of opposition to the grant of a 
‘atent on any of the pense spade Be in the Act. 


ELECTRICAL APPARATUS. 


11,286. H. C. L. Holden, Woolwich. Electric Arc 
Lamps. [8 Figs.] June 11, 1894.—The carbon-holders A and B 
are each tubular in form, so that the carbon-rod can slide easily 
through them until its conical end, where the arc is formed, is 
arrested by one or more adjustable pieces. The carbon-rod is con- 
tinuously pressed up to these abutment pieces, either by a spring 
contained in the holder, or the carbon, if it be the upper one, may 
be pressed forward by a weight. As the carbons burn away they 
are fed forward against the abutment pieces and thereby preserve 
a constant length of arc and a fixed focal point. The itive 
carbon-holder A is clamped in position in the saddle of the metal 
frame C, secured to the insulating baseplate E. The negative 
carbon-holder is clamped in position on a saddle-piece L which is 
capable of a to-and-fro movement on the two guides G in a direc- 
tion parallel to the axis of the carbon-holder B. The guides are 
fixed tothe frame D, which is itself attached to the insulating 
baseplate E. The frame D also carries an arbor which passes 
through a sleeve Fin the upper portion of the aforesaid frame. 
This arbor has at one end of it the milled head H', preferably of 
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insulating material, and at the other end a disc or wheel H, 
mounted eccentrically with respect to the axis of the arbor. 
Attached to the saddle-piece L and bearing on the Long age | of 
the wheel H isa small roller I. The two spiral springs 8S, which 
are each attached at one end to the saddle, and at the other to the 
rame D, serve to keep the wheel H in close contact with the roller 
I; and consequently when the disc H is turned, the saddle L, and 
with it the carbon-holder, will be either raised or lowered as the 
case may be. In the form of lamp shown in Fig. 3 the adjustment 
of the lower carbon-holder is effected by the movement of the 
milled head H! which turns the arbor carrying the small roller H. 
This latter rolls on an inclined surface I, causing the arbor itself 
to travel forward or backward axially. The end of the arbor acts 
on the short arm of the lever D carrying the carbon-holder B, and 

} jslever being pivoted at P, lowers or raises the carbon-holder, 

bearmature N is attracted by the electro-magnet M, whose coil 
. inthe main or a shunt circuit, and thus causes the carbons to 
separate and the arc to be struck on the passing of the electric 
current. (Accepted May 29, 1895). 


13,581, S.P. Thompson, London. Electric Cables. 
(7 Figs.] July 13, 1894. (Date claimed under International Con- 
vention, December 19, 1893).—This invention relates to improve- 
ments in submarine electric cables, and more particularly to 
means for ov ing the retardat of signals therein. In 
former applications for Letters Patent No. 13,064 of 1893, 
and No. 15,217 of 1898, methods and apparatus having this 
end in view are shown, described, and claimed. The present 
application, however, differs therefrom in certain important 
particulars. The present application discloses means for 
adapting the generic invention to existing types of sub- 
marine electric cables, whether the same contain one or two 
continuous conductors. By this means their speed of — 
is increased, and they are also adapted for use as telephone 
circuits. In the cage of a single wire cable there are joined on to 
the conductor at intervals compensating branches, which for 
telegraphic purposes may be as much as 200 or even 600 miles 
apart, and for telephonic purposes as near together as 20 or 40 
miles, according to the nature and total length of the cable. Each 
compensating branch consists of a short conductor in metallic 
connection with the conductor within the cable and thoroughly 
insulated with the usual coatings and sheathings, so as to prevent 
the admission of water to the main cable and to the insulated part 
of the branch. The branch is provided at its extremity with an 
exposed metallic terminal, which, being in contact with the 
water, forms an ‘‘earth-plate,” or, in lieu thereof, is connected 
to the iron sheathing of the cable, so that the same may act as 
earth or earth-plate. The branch 8 resistance and self- 
induction, and is 0 proportioned that it forms a leak on the cable 
of a definite and determined kind, that is to say, it constitutes a 
leak differing from an accidental leak in that it possesses 
& definite resistance and a definite self-induction, both 
of which qualities remain practically constant, and are not 
liable to change by corrosion, as accidental leaks will do. 
Fig. 1 represents the conductor of a single-wire cable, to which 
are electrically connected branch wires a, b, c connected with 
‘‘earth-plates” E. The branch wires and conductors A are 
thoroughly insulated, the ‘‘ earth-plates” E alone being exposed. 
The insulation is in this instance omitted for convenience. A 
in Fig. 2, is an enlarged detail illustrating means for lashing the 








branch wires to the main cable at a point beyond its junction ' 
with said cable, in order to reduce the strain and possible leakage 
at the joint. A is the branch, and A' is a suitable lashing unit- 
ing the main cable and the branch. Fig. 3 shows a two-wire 
cable A, B, joined by a compensating branch f extending from one 
conductor to another, the said branch extending over a consider- 
able distance, and so proportioned as to equalise the electro- 
static conditions of the conductors. Fig. 4 shows diagrammati- 
cally a two-wire cable containing conductors A and B, separately 
insulated and contained within a single external sheath. In this 
instance, branch wires a, b extend from the cable A, while similar 
branches d, e extend from the cable B. The branch conductors 
are the same in structure in this instance as in Fig. 1, but where 
the cable contains two wires, the branches are taken alternately 
from opposite conductors, and although the said branches are 
shown in close proximity, it must be understood that they are to 
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be placed more or ewer miles apart, according to circumstances. 
Fig. 5 illustrates diagrammatically the application of a single pair 
of compensating branches g, h near the middle of a — cable. 
Fig. 6 shows one form of plate in which the cable a forming the 
branch is spread at its end, and each strandi thereof welded or 
otherwise metallically connected with an extended exposed plate 
F, of the same metal as the end of the branch cable, which is 
preferably of platinum, for durability. The extremities at least 
of the strands of the branch conductor should also be of platinum, 
care being taken that the joint between the platinum extremities 
of the branch conductor and the remainder thereof, especially 
if of different material, be securely inclosed within waterproof 
insulating material I. A convenient and durable form of terminal 
for the branch conductors is shown in Fig. 7, in which the ex- 
tremity of the branch tor b is to a stem G, pro- 
vided with an opening to facilitate handling the same, the said 
exposed stem being connected with a ball H of the same metal as 
the stem. (Accepted May 29, 1895). 


8026. J. M. Faulkner, Philadelphia, Penn., U.S.A, 
Improvementsin Electric Railway Systems. [9 Figs.) 
April 23, 1895.—a@ is a conduit arranged longitudinally between 
the rails and properly insulated on its inner surface. is con- 
duit is entirely inclosed, and at the top is covered by the sec- 
tional exposed conductor plates }. These plates are insulated 
from each other and divided into sections of suitable lengths, so 
that each section is considerably shorter than one-half of the 
length of each vehicle on the road. Each exposed conductor 
section has a contact pin c in the conduit, usually extending 
down from one end of the exposed conductor section. A flexible 
metallic conductor ribbon or strip d is longitudinally and loosely 
arranged in the conduit, and, if desired, can form the live con- 
ductor. te each contact c the ribbon is provided with 
blocks e of magnetisable material secured on the ribbon and 
having a central opening in which the tube / of insulating 
material is inserted. This tube f at its lower end terminates in 
the metallic cup g in constant electrical connection with the 
ribbon and containing a body of mercury G in constant electrical 
connection with the live line. This insulated tube always sur- 
rounds its pin c and forms a guide for the proper operation of 
the parts, and also holds the ly e and the ribbon in their proper 
respective positions in relation to the pinc. When the ribbon is 
in its normal position it is supported along the bottom of the 
conduit with the pins ¢ in the insulated guides /, but out of 
contact with the mercury, and hence there is no electrical con- 
nection between the exposed conductor sections and the live line. 




















h is a vehicle supported by wheels on the rails 7, and havin 
driving motor j and return circuit which can be establish 
through the rails. Current collectors k travel on the exposed 
conductor sections, and are connected with the motor in any 
usual manner. A large magnet / is carried by the vehicle so as 
to travel close to the exposed conductor sections, but out of 
contact with the same. This magnet can be connected in the cir- 
cuit with the motor, so as to be energised from the same if desired. 
As the vehicle travels along the magnet attracts the magnetisable 
blocks in the conduit, over which it passes and draws them up 
so that the pins c enter the mercury, and thereby place the 
exposed conductor sections thereof immediately beneath the car 
in circuit with the live line, so that the motor of the car is main- 
tained in constant communication with the live line. As the car 
passes on, the etisable bodies drop to their normal positions 
when the magnetic field passes beyond them, and before the vehicle 
entirely beyond the ex! conductor sections thereof. 
fa Fig. 3 m is the live line having the side feeder m! at various 
points to the flexible ribbon d. 7 are electrical couplings between 
sections of the live line and the side feeders, In . 4 the mag- 
netisable blocks forming movable contacts are employed without 
the flexible ribbon, and each block is connected by a side feeder 
ml with the live line m by the coupling m. Each coupling 7 is 
formed in sections to clamp the sections together with their 
extremities entering the mercury G in the coupling body. The 
couziing body is formed of a tube roughened on its inner surface 
to tightly grasp and clamp the conductor sectionends. This tu 





be | the dotted lines indicate the bottoms of the screw threads. 


cury G, and the ends of the conductor sections are bent down 
within the coupling body to enter the mercury. The upper sec- 
tion opposite the body of mercury usually has the top opening n2, 
through which the side feeder m' can be inserted into the mer- 
cury. Each rail section near its ends has a hole formed in it, into 
which mercury is placed. A bond having pointed ends is driven 
into the holes, so as to tightly close the same, and so that its 
points enter the mercury in the holes, and thus form an efficient 
electrical joint not liable to oxidation or imperfect contact. (4c- 
cepted May 29, 1895). 


8147. T. Nees, Munich. Combined Trolley and 
Accumulator System for Driving Ele c Cars. 
(5 Figs.) April 24, 1895.—According to this invention the trolley 
system is only employed in straight broad streets, and the current 
which drives the car is simultaneously employed to charge a 
small light secondary bese by means of which the car is driven 
for short distances, whilst the trolley system may be interrupted, 
for instance, through small and narrow streets having many turn- 
ings. At such points where it is not advisable to continue the 
overhead conductor, the same may be carried forward underground 
in the form of a cable, and during this period the car will be 
driven by switching in the accumulator, or secondary battery 
which has meantime been charged. By means of the present in- 
vention the overhead conductors may be omitted at such points 
where they are objectionable. In carrying out this invention a 
small light secondary battery is arranged under the seat of the 
car, which may be connected up either in parallel or in series 
with the electro-motor which drives the car, and thus be charged 
indirectly by means ofa motor dynamo. As the secondary battery 
will only have to store sufficient power to keep the car running 
from about 10 to 30 minutes at a time, the same need only be 























about one-tenth to one-twentieth the weight of the ordinary 
accumulators, as employed in the accumulator car driving system. 
In order to obviate the necessity of employing a battery having 
several cells, the charging and discharging of the same may be 
effected by means of a second thicker coil on the armature of the 
car motor. The current, which is about 500 volts strong, will 
develop the mechanical power for driving the car in the thinner 
coil of the armature, whilst simultaneously the current of any de- 
sired less tension developed in the thicker coil will serve to charge 
the battery. An automatic switch device for maximum and mini- 
mum may be employed to control the running, so that the batte: 
can only be charged when the car is running at a certain speed, 
aud thus when the secondary equivalent current must have attained 
a corresponding tension. Fig. 1 shows the application of the in- 
vention in a street where the overhead conductors are interrupted 
and continued for a certain distance as cable. Fig. 2 shows how 
the conductors stop at the end entirely, asatC. Fig. 8 showsa 
car having the motor and battery connected in parallel ; and Fig. 4 
one in which the motor and battery are connected up in series. 
M is the motor connected to the car axle R. 8 is the secondary 
battery. (Accepted May 29, 1895). 


GUNS. 


7629. D. Vickers, Sheffield. An Improvement in 
Breech Plugs for Ordnance. [2 Figs.] April 16, 1895,— 
The screw of the plug for closing the breech of a gun is usually 
made in segments separated by blank spaces, so that the locking 
or unlocking of the threads of the plug is effected by a partial 
turn. It has been proposed also to make the plug in steps of vary- 
ing radius, and of such a depth that the locking or unlocking is 
also effected by a partial turn, but only one blank space is re- 
quired. When the screw plug is made according to either of these 

thods, it is 'y before locking or after unlocking the 
threads, that the plug should slide rectilineally, and as it is usually 
mounted on an arm pivoted at the side of the gun, three succes- 
sive movements are required to close or open the breech ; to close 
it the first movement is to swing the arm on its pivot, the second 
to slide the plug rectilineally, and the third to turn it partially 
round to lock the threads ; to open the breech the same movements 
have to be made in reverse order. Now the present invention re- 
lates to the construction of ascrew plug of the varying radius type 
above referred to in such a manner that no rectilineal sliding 











two motions are 


and thus onl: 
required in closing or opening the breech ; to close the breech, the 
first movement is to swing the arm on its pivot, and the second is 


motion of the plug is necessary 


to turn the plug partially round to lock the th the 
ivot on which the arm carrying the breeeh plug is mounted. 
e radii of the several steps of the threads and of the blank spaces 


on the plug and in the breech are such that they form sufficient 
clearance at each step, so that on swinging the screw plug on the 
arm around P as a centre, the threads and spaces of the screw 
plug clear the threads and spaces in the breech. As shown, the 
threads are made in three symmetrical pairs of steps, those of the 
greatest radius A, of the next radius Al, and of least ius 
A2, but there may be a different number of steps. B and C 
indicate the spaces in the breech, and E, F the spaces on the lug : 

en 


the screw plug, stepped as shown, is turned one-eighth of a re- 





is formed in two longitudinal sections, the lower section at ite 





central] portion having a cup or depression n' containing the mer- 


volution, A engages with a, A' with a', and A? with a*, When the 
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plug is in the position shown, it can be swung on the pivot P, A | 


clearing B and C, A' clearing a, A? clearing a', and E and F clear- 
ing a*. (Accepted May 29, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,226. D. B. Morison. Hartlepool, Durham. Appa- 
ratus for Heating, Evaporating, or Condensing. 
{14 Figs.) June 9, 1894.—This invention relates to an improved 
construction of ——— that can be used at will either for heat- 
ing and evaporating liquids, as, for example, for evaporating sea- 
water by means of steam for producing auxiliary feed-water for 
steam boilers, or for condensing steam, as, for example, for con- 
densing the exhaust steam from steam winches or other auxiliary 
machinery on board ship. According to this invention, the steam 
space of a heating and evaporating vessel is utilised for the recep- 
tion of tubes to constitute an additional cooling surface supple- 
mentary to that of tubes in the lower or water space of the said 
vessel when the apparatus is to be used as a condenser, the 
arrangement being such that steam or water can be made to flow 
at will through the tubes, and that the tubes in the water space 
may be worked in conjunction with or se} te from the tubes in 
the steam space, when evaporating, and that each set of tubes can 
be readily removed and interchanged. The lower part of the 
vessel 1 containing the water space is in the form of a horizontal 
cylinder, and the upper part 2 containing the steam space is in 
the form of a vertical cylinder mounted upon the lower part. In 
the water space 3 are arranged one or more sets of heating coils 4. 
The tubes composing each set are carried by tubes 5 and 5a, which 
are connected to fixed tubes 6, 6a respectively by plug and socket 
connections 7, 7a in such a manner that each set of coils 4 with 
tubes 5, 5a can be turned outward through an opening in the vessel 
which is normally closed by a door 8, or be detached from the said 
fixed tubes 6 and 6a and entirely removed. The set of condensing 





coils 4a in the steam space is carried by vertical tubes 10, 10a con- 
nected to fixed tubes 11, lla by plug and socket connections 
12, 12a in a similar manner to the set or sets of heating coils 4. It 
is preferred to make the set of coils 4a a duplicate of the sets of 
coils 4, so that for evaporating salt water, the set of upper coils is 
available to replace a lower set should it be desired to remove this 
set for cleaning. When the apparatus is to be used as a condenser, 
both the coils in the upper and lower spaces are employed as 
cooling coils. Each door 8, 8a is preferably so arranged that it can be 
attached by a link 13 to aswingingarm 18c to facilitate its removal. 
Upon removing the doors 8, 8a, the sets of coils 4, 4a can be 
readily brought outside the apparatus, as shown by dotted lines, 
for inspection or other purpose, by being turned about their plug 
and socket connections p Ja and 12,12a. If the arrangement be 
such as not to admit of turning, the sets of coils may be simply 
lifted off the fixed plugs. 14 and 15 are inlet and outlet pipes 
which are connected directly with the fixed inlet and outlet tube 
6, 6a connected with the lower set or sets of coils. The inlet 
pipe 14 is provided with valves 14a, 14) and with inlet pipes 14c, 
14d for steam and water respectively. The outlet pipe 15 is pro- 
vided with a cock 15a for draining off water of condensation 
from the coils when the apparatus is used as an evaporator, and 
with a valve 15) and pipe 15c for running off the cooling water 
when the apparatus is used asa condenser. 16 is a branch pipe 
provided with a valve 16a whereby the inlet pipe 14 can be placed 
in connection through a e in the vessel 1 and the plug and 
socket connections 12, with the apr ieay! tube 10 of the — set 
of coils 4a. 18, 18a are pipes by which the other carrying tube 
10a of the upper set of coils can be placed in communication with 
the outlet pipe 15 through a valve 18). (Accepted May 29, 1895). 


TEXTILE MACHINERY. 





7374. J. Schmitz, Aachen, Germany. Carding 
Engines. [2 Figs.) April 10, 1895,—Hitherto the doffer of the 
carding engine has taken up directly the wool brushed on to the 
— of the cylinder teeth from the side of the —e roller, 

ut a portion always remained embedded in the cylinder teeth, as 
in the carding or hitherto known, tooth worked against 
tooth. The wool left behind on the cylinder was always retained 
and carried round thereon, while ia 1 of the conti 
feed of the carding engine it wax constantly being added to, so 
that the carding teeth of the cylinder very rapidly became choked 
with wool, whereby cleaning was necessita’ Now the present 
invention consists in arranging between the cylinder and the 
doffer, transporting rollers armed with carding teeth working in 








the same direction as those of the cylinder at the point of contact. 
Close to these transport rollers are also arranged rollers which 
brush the wool which is to be on to the doffer, and simul- 
taneously bring about evenness of the fleece. As the transport 
rollers, with their carding teeth, rotate in the same direction as 
the card cylinder at the point of contact, the wool on the latter is 
thoroughly drawn out. The card teeth of the cylinder, after 
quitting the transport rollers, are quite clear, and their full capa- 
city is available to receive and take up the new wool about to 
arrive. Fig. 1 shows such a carding engine in diagrammatic sec- 
tion with two transport rollers, and Fig. 2 shows a carding engine 
with but one transport roller. The working is as follows: The 
woo! taken up by the card cylinder a and wrought by the rollers 





b, is brushed on the card teeth of the cylinder a by the roller c, 
and drawn out by the quickly rotating transport rollers d', dl, 
Fig. 1, or by the similar roller d in Fig. 2, and carried over to the 
doffer f, after having in transit been brushed on the said transport 
rollers by the rollers ¢! and e11, Fig. 1, or by the similar roller ein 
Fig. 2. By means of the two transport rollers the fleece is made 
even and uniform to the highest possible degree, and so transferred 
to the doffer, whence it is stripped by the comb g and subse- 
= further treated in the customary manner. (Accepted 
‘ay 29, 18965). 


7680. H. Schiedges, Aix-la-Chapelle, Germany: 
Apparatus for W Textile Fabrics, é&c. (1 Fig.! 
April 16,1895.—According to this invention the woven tissue or fabric 
G is caused to pass through not only the ordinary pair of sqeezing 
rollers a, ), but also between a further series of roller-pairs c and 
d lying one over the other. The rollersc of the upper set are 
journalled in a frame e in such a manner as to be capable of 
yielding, or, having a slight amount of free movement in a vertical 
direction, they rest upon the peripheries of the rollers d of the lower 
set which simply rotate in their bearings. The upper set receive a 
reciprocating and rolling movement, and subject the tissue, here 
alternately loose and strained, in consequence of its up-and-down 
movements, to a thorough wringing and rubbing tension. The 





driving of this part of the apparatus is effected by the driving 
shaft g by means of the crankarm / engaging in the slot i of a 
lever /, and causing that lever to oscillate to and fro on the stud 
or pin k ofthe main frame on which it is mounted. By this means 
the lever arm p(of the bellorank lever 0 » pivoted on the stud or 
pin 7 and connected with the rocking lever /) engaged with a pin 
q of the frame e is caused to reciprocate and move the said frame 
and the upper row of rollers c to and fro. For the purpose of 
effecting a quicker and more thorough cleansing, the tissue or 
fabric G can, as shown by the thick doubled line in the figure, be 
returned through the two seriesof rollers c,d. Incase this be not 
desired, the tissue will pass in the direction shown in the figure 
by a thick dotted line G! and overthe roller 7. (Accepted May 29, 
1895). 


9792. H. H. Lake, London. (@. Alzati, Milan, Italy.) 
Shuttle Guard for Looms. [2 F'igs.] May 19, 1894.—Tnis 
invention has for its object to provide a shuttle guard which, 
while preventing the flying of the shuttle during its passage from 
one box to the other, will leave the warp threads and healds easily 
accessible either when the shed of the warp is closed, or when the 
loom is stopped in any position of the lay. Fig. 1 shows the appli- 
cation of the shuttle guard toa loom having a movable reed, the 
said guard beingin the position it occupies when it is lowered 
and in action, and the shed of the warp being open, and Fig. 2 is 
a similar view showing the position of the shuttle guard at the 
moment when the shed of the warp is closed, the shuttle having 
entered one of the boxes designed to receive it, and the lay being 
at the end of its oscillation to the right. A, A are the warp 
threads, B the reed, C the lay cap, D the shuttle race. The lay 
cap C has secured to it brackets E in which levers F, G are 
pivoted in such a manner that their oscillation about the axis H 
may be limited by the pinI. The levers G carry at their extremi- 
ties one or more bars K, extending over the entire width of the 
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loom, and which, when it is lowered, that is to say, in the position 
shown in Fig. 1, inclose the shuttle in a kind of duct which it 
cannot leave. A spring L attached at one end to the upper ex- 
tremity of the lever F, and at the other end to a point or hook on 
the bracket E, tends tokeep the bar K in its lowered position, as 
shown in Fig. 1. The upper extremity of this lever F is also 
attached, by means of two flexible or rigid connections M, N 
arranged in any suitable manner, on the one hand to a fixed point 
of the frame of the loom, and on the other hand to the fork for 
disengaging the fixed driving pulley, or to the brake or other 
stopping apparatus. Thus the levers F, G are caused to pass from 
the position shown in Fig. 1 in which the guard is lowered and in 
action, to that shown in Fig. 2in which the guard is raised and 
out of action, either after each throw of the shuttle at the moment 
the lay has arrived at the end of its oscillatory movement to one 
side, or when the loom stops for some reason or other in any posi- 
tion owing to the disengagement of the fixed pulley or the brake 
or the like. (Accepted May 22, 1895). 


MISCELLANEOUS. 


7113. J. Bryson, Pumpherston, Midlothian; J. 
Jones, Dalmeny, Linlithgow; and W. 

Glasgow. Improvements Retorts for the Dis- 
tillation of Shale and other Bituminous Sub- 
stances, or for the Calcining of Ironstone, Lime, 
&c.; also Applicable to Gas Producers. [7 Figs.) 
April 6, 1895. — The main object of this invention is to 
provide a retort, which, after being heated and started, 
will require practically no fuel to keep it going, owing to 
the great amount of heat generated in the retort by means of the 
effectual decomposition of the carbon contained in the waste 
material by means of one or more jets of steam (which may be 
superheated) being passed into the retort as near the outlet or 
d door of the retort as possible, thus utilising all, or nearly 
all, the heat contained in the waste material within the retort, 





thus saving labour, time, and expense, as well as wear and tear of 
the retort. The retorts A, A', used for the distillation of shale, 
may be constructed as circular or rectangular retorts having their 
lower ends a formed taper or diminished in diameter, 80 as to 
facilitate the downward p: e of the material being treated. 
To insure the said downward passage of the material within 
the retort, means are provided whereby the material within the 
retort is kept intermittently, continuously, or nearly so, in a state 
of agitation or downward movement. When applied to rectangular 
retorts, a table B having a raised up or sloping portion C is 
mounted at the lower end of the retort A in such a manner as to 
support the material within the retert A. The table B has 
mounted above it below the raised portion C two suitably shaped 
scrapers or push-plates D capable of being moved to and 
fro by means of the T-shaped lever E, which is in turn 
actuated by the reciprocating rods or links F. The scrapers or 
ush-plates D are so formed that on being reciprocated to and 
ro a certain amount of the material resting upon the table B and 
raised portion C is swept over the sides of the table B into the 
hopper or outlet chamber G mounted underneath. By the use 
of the foregoing arrangements of supporting table and push 


























plate or plates, the material within the retort will be kept in a 
state of agitation, and the waste material will be intermittently, 
continuously, or nearly so, transferred from the retort into the 
hopper or outlet chamber before it becomes fluxed or ‘‘ dandered.” 
The steam pipes K for injecting jets of superheated steam into 
the retort are so arranged as to enable the steam to “ up and 
around the edges of the supporting table or plate and thence up 
the retort, 80 as to effectually decompose the carbon in the waste 
material during its upward progress, and so generate sufficient, 
or nearly sufficient, heat as to enable the use of fuel to be dispensed 
with after the retort has been heated and started. In applying 
this invention to gas producers and the like, the arrangement 
shown in Fig. 4 is preferably employed, in which L is the _pro- 
ducer, B the circular table, C the revolving arm or scraper, F the 
ratchet and pawl driving arrangement, and E is the hopper, and 
M the steam pipe, the whole thus forming a gas producer in which 
the tendency of the material to flux or ‘‘ dander ” is prevented, 
and in which the ashes and clinker are intermittently, con- 
tinuously, or nearly so, removed and di: without interfer- 
ing with the production of gas in the producer. (Accepted May 29, 
1896). 


7017. J. Whitestone, London. ree Rails to 
Metallic Sleepers. (9 Figs.) April 5, 1895.—The improved 
attachment comprises two brackets, one on each side of the rail 
(together forming virtually a chair) in combination with a metal 
key or its equivalent, so that when the rail is in position and 
keyed up in the usual way, it is securely fastened. When re- 
quired the parts of any attachment can be removed and replaced 
without disturbing other attachments. (Accepted March 5, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 
street, Strand. 
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IMPORTANT TO ALL STEAM USERS.—Applicabl to all Steam Boilers, Land or Marine. Produces a Large 
Saving of Fuel, greater Carrying Capacity in Steamships. Prevents Priming and Cylinder Condensation. Perfect 
Control of Amount of Superheat and Temperature of Steam. No injury to Cylinders, Valves, Pistons, or Difficulty in 
Lubrication. Durability. Thorough Efficiency and Freedom from Trouble of any kind, Over Two Years’ Working in 
Large Number of both Old and New Boilers. All parts subject to Pressure Tested to 5001b. persquareinch. Passed 
by Lloyd’s Committee and the Boiler Insurance Companies. 
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OLYDEBANK SHIPBUILDING AND 
ENGINEERING WORKS.* 
(Concluded from page 69.) 

Our previous article left the notice of the plant 
in the large machine shop of the engine works un- 
finished, and we now conclude that description. 

There are together a set of three combined 
planing and slotting machines. One is by Smith, 
Beacock, and Tannett, and can deal with an area 
of 21 ft. by 174 ft. high. It is arranged to take a 
cut of cast iron 1 in. deep ata speed of about 15 ft. 
per minute. This machine is illustrated in Fig. 14, 
on page 138, and is shown at work on the con- 
densers of the engines which Messrs. J. and G. 





machines, and two of these can operate over a 
continuous vertical surface of about 40 ft. by 
10} ft. All are fitted with level iron beds in 
front, on which the work may be easily set up. 
The larger pair of these machines are by Messrs. 
Thomas Shanks and OCo., and have spindles of 
steel, 5 in. in diameter and 42 in. travel. These 
powerful machines have bored cylinders up to 
48 in. in diameter, tapping and studding their 
flanges at a single setting. They are illustrated in 
Fig. 15, annexed, which represents them at work 
on one of the paddle wheels of the steamer 
Greyhound, which has just been built to the order 
of the North Piers Steam Packet Company, Black- 
pool. One of the spindles of these machines is 





and actuated by a lever coming tothe front. Hand 
rack motion is also provided for moving the saddle’ 
The leading screw is placed inside the bed, 
and is thus kept free from dust ; it moves the 
saddle by means of a sliding nut actuated by a 
lever led to the front. The loose headstock is 
adjustable for turning tapers, and has a spindle in 
the tube, 5 in. in diameter, held in place by a split 
socket and jam bolt, and is moved along the bed 
by a rack and pinion. The change wheel arrange- 
ment is of the simplest character, all changes being 
accomplished on the outer range. A range of feeds 
up to 50 per inch, as well as for screw cutting all 
standard pitches up to 3-in. pitch, are provided for. 
It may be interesting to note that the large travers- 





Lng i 2P 


ae” 


‘ 
j 
4 
3 } 
i 
* 




















Fic, 15. Usrversat Borne, Daittinc, AND Tappinc MacHINe, witH PappLe-WHEEL OF THE ‘‘ GREYHOUND ; ” Messrs. T, SHANKS AND Co., JOHNSTONE. 


Thomson, Limited, have supplied for H.M.S. 
Sultan, The tool slide is balanced, and is fitted 
with a slotting and swivelling tool-holder. The 
vertical and horizontal motions are obtained by a 
self-acting feed or by power from a self-contained 
headstock containing the necessary driving and 
feed apparatus. A second slotting machine is by 
Hulse and Co., and can slot and plane over a 
surface 20 ft. 6 in. long by 14 ft. high. The 
third machine is by Shanks and Co., and can 
take work 15 ft. long by 12 ft. high. All of 
these machines are fitted with quick return 
motions, and do equally good work. 

' At the north end of the bay is a set of four 
orizontal universal boring, drilling, and tapping 





* In the last line but one of our previous article 

{rage G2) 11 in. should read 11 ft., thus Pt Adjoining is 
-year : 3 

11 ft in Gann” ace-plate lathe, the plate measuring 








fitted with an interchanging wheel arrangement for 
combing or cutting internal screws of large diameter 
by means of a chasing tool held in a small slide on 
the end of the spindle. The other two machines 
are by Smith, Beacock, and Tannett, and have 
spindles 35 in. diameter, and are fitted with 
numerous special devices, with the view to the 
quick handling of the jobs and to the saving of 
manual labour. Opposite these machines are two 
powerful treble-geared shafting lathes, whose 
beds are continuous. One is by Smith, Beacock, 
and Tannett, and the other by Shanks and Co. 
They are 21in. centres, and each is fitted with 
two strong duplex sliding saddles, having each 
front and back duplex rests. The front rests 
are arranged for tapered work. Messrs. Shanks 
and Co.’s machine is arranged for right or left hand 
turning, or screw cutting by means of clutch mitre- 
wheels placed inside the bed at the fast headstock, 





ing screw for the 130-ton sheerlegs, made by the 
company for their dock, was machined in these 
lathes. The forging was supplied by Messrs. 
Brown, of Sheffield. When finished, the screw 
measured over 76 ft. in length, the diameter over 
the threads being 9? in. 

We now come to an interesting feature of this 
establishment, viz., the supply of motive power. 
Three large tandem compound engines are 
employed, one of which drives all the machines in 
the bay just described ; another of equal size drives 
the tools in the small machine tool shop which 
forms the fourth bay ; and the third, the whole of 
the overhead travelling cranes. 

The third, or what may be termed the centre 
bay, is the erecting shop, and is served by two 
40-ton overhead travelling cranes running the 
whole length of the bay on built iron girders, sup- 
ported by iron columns, A liberal supply of 
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hydraulic jib cranes is also provided, and nothing 
has been omitted which might expedite the pro- 
gress of work. This bay is clearly illustrated in 
Fig. 16, page 138, which is a view from the north 
end looking southward. On the right-hand side are 
the twin-screw engines of H.M.S. Terrible as they 
appeared sometime prior to the date of her launch, 
and on the left are the two sets of disconnecting 
compound engines of the paddle-steamer Grey- 
hound. 

The largest machine tool in the shop is placed 
at the north end of this bay. It consists of a boring 
and planing machine combined, and is by Messrs. 
Smith, Beacock, and Tannett. There are two 
massive standards with a cross-slide, of the same 
general type as in an ordinary planing machine. 
The standards are, however, 18 ft. apart, and 
take jobs 13 ft. high under the cross-slide. For 
planing, the work of course, is stationary, and the 
column and cross-slide are caused to move, the 
limit of travel being 12 ft. There are two tool-boxes 
that traverse on the slide. The two columns are 
joined at the top by a cross-beam, which carries the 
bearing in which the journal of the vertical boring 
bar turns when the machine is being used for boring. 
The boring bar is run from a separate countershaft. 
The table will also revolve for turning any circular 
work, the tool-box being held on the saddle of the 
cross-slide. In this machine cylinders of the 
largest size can be bored, faced on the ends, turned 
on the outside, and have the port faces planed at 
one setting. Cylinders up to 113 in. in diameter 
have been so treated. This arrangement admits of 
unfailing accuracy of work, and saves much labour 
in the way of transport. 

Near to this machine are placed two of Messrs. G. 
and A. Harvey’s 8-in. spindle vertical boring ma- 
chines, having a 4-ft. travel. These are exceptionally 
powerful machines, and can take in work 8 ft. wide 
between standards, and 6 ft. 6 in. high. The 
spindles havea self-acting feed motion, and an 
arrangement is provided for raising and lowering 
them by hand.or power. They are fitted with a 
special device for boring conical holes, such as 
are usually found in propeller bosses, &c. This 
consists of a parallel boring bar with groove running 
its entire length, in which slides the tool-holder, 
which is traversed by a screw fed automatically. 
The bar carries a cross-head, on which is mounted 
a traversing top-centre which engages the socket of 
the boring spindle, and in the lower end is 
formed a socket-bearing of hard steel, which runs 
on a corresponding spherical-ended centre, bolted 
through the frame of the machine, below the level 
of the bedplates. The taper of the hole to be 
machined is adjusted by traversing the top-centre 
on the cross-head. 

Further down the erecting shop are four sets of 
boring, tapping, and studding machines, by Messrs. 
Thomas Shanks and Co., also fitted with a milling 
arrangement. These have level iron beds in front, 
and can drill over an area of 40 ft. by 103 ft. 
high. They have 3-in. spindles, having a travel of 
3 ft., and form a valuable part of the department’s 
equipment. 

Crossing over now to the last or fourth bay, one 
finds in the north end a splendid equipment of 
the varied classes of smaller machine tools, all by 
eminent makers, and of modern pattern ; these need 
not all be specified. But es indicative of the com- 
pleteness of the plant, mention may be made of three 
12h-in. screw-cutting lathes whose beds are about 
16 ft. long ; a 7-in. double-geared self-acting hollow 
spindle, capstan rest, chasing lathe, by Messrs. 
Smith and Coventry ; an 8-in. universal self-acting 
open-spindle double-gear chasing lathe by the same 
makers, and also fitted with a capstan rest, and two 
5-in. self-acting lathes by Messrs. G. and A. Har- 
vey. There is also a complete set of seven lathes 
by Messrs. John Lang and Sons, Johnstone, 
ranging from 6 in. to 12 in. centres. 

About the centre of this bay are placed a number 
of drilling and tapping machines, and, further 
southward, is a multiple drilling machine by 
Messrs. J. Hetherington and Sons, Limited, 
arranged to drill holes 1} in. in diameter by 1 in. 
deep, at the rate of 10 per minute, through steel 
plates 114 ft. wide by 15 ft. long, or through drums 
4 ft. in diameter by 10 ft. long. The chucks for 
holding the drums are provided with an improved 
dividing arrangement for pitching the holes to be 


drilled. This machine is specially strong, being 
powerfully geared, and consists of a massive 
foundation bed 17 ft. 6 in. long, planed and 
jointed at the centre, and having Y’s planed on 





the top faces. Along these there slides a strong 
table, on which the work is clamped, having 
T-slots planed out of the solid. A pocket is cast 
on each side of the foundation bed, and on these 
are bolted the uprights, which also have \’s 
planed on the front faces, to receive the sliding 
ends of the cross-slide. The cross slide is balanced 
by means of chains running over pulleys at the top, 
and attached to the weights stowed in the uprights, 
and is raised and lowered by screws and nuts, 
worm and worm-wheels, and a cross shaft from 
either side of the machine. The drilling-heads, 
10 in number, are planed, and fitted on to the 
cross-slide, and have balanced steel spindles 1} in. 
diameter, being driven by means of mitre and spur- 
wheels, five from either of two continuous trans- 
verse shafts, and provided with a variable self-acting 
feed of 12 in., driven from either driving-head by 
cone pulleys, worm and worm-wheels with disen- 
gaging motion and quick hand adjustment. The 
drilling-heads are adjusted along the cross-slide 
together, or independently, by means of a screw 
and revolving nuts. The driving is effected by 
four-speed cone pulleys, spur-wheels, and pulleys, 
mitre-wheels and vertical shaft, gearing into each 
of the transverse shafts already mentioned. The 
countershafts are provided with two speeds, one 
for steel and the other for brass, and are also 
supplied with reversing motion for tapping. The 
chuck for holding the drums and the table are 
provided with an improved dividing arrangement 
for pitching the holes to be drilled, the latter 
having an arrangement for running the table back 
quickly by power. An extra chuck and shaft for 
holding smaller sized drums or pipes is also pro- 
vided. The bed isin halves, each worked separately 
or together by means of clutches, and driving gear 
is fitted to both sides to work five spindles. The 
machine was especially designed to drill the drums 
of water-tube boilers, such as those of the Normand 
type, which Messrs. Thomson fitted into the 
torpedo-boat destroyers Rocket, Shark, and Surly. 


WateER-TuBE Borer Suop. 

The remaining part of this bay is exclusively 
devoted to the manufacture of parts of water-tube 
boilers, a departure necessary on the part of 
Messrs. Thomson, in view of the introduction 
of the Belleville boiler into the cruiser Terrible, 
just launched by them. To this end an extensive 
plant has been laid down, capable of dealing with 
all classes of the water-tube boiler, and comprising 
in all about 30 pieces, some specially designed and 
manufactured in the establishment. Such a deci- 
sive step by Messrs. Thomson at once testifies to 
the determination of the firm to meet modern 
requirements, if it does not also indicate distinct 
faith in the future of some type of tubulous boiler. 
Amongst the machine tools here notice may be 
taken of a band-saw for sawing tubes and coupling 
pieces, &c., made by Messrs. Noble and Lund. 
This tool admits pieces 2 ft. 6 in. deep and 4 ft. 
between the saw and frame. It is also employed 
for sawing out the jaws of connecting or eccen- 
tric rods, &c. There is a three-spindle horizontal 
boring, facing, and tapping machine by Messrs. 
Hulse, specially designed to finish the end boxes 
into which the tubes of the Belleville boilers 
are screwed. This machine is provided with a 
special cutter head with facing cutter. It has 
three spindles, placed at 10-in. centres apart ; one 
carries cutters and cutter-blocks for boring and 
surfacing, the other two are for tapping, and carry 
the taper and plug taps respectively. Each 
spindle is provided with independent gear, so as to 
put the respective tools in rapid motion. The 
work is made to move forward for the boring feed, 
but for tapping, the spindles are made to move in 
and out, one being controlled by a guide screw to 
prevent any drag on the threads. The other 
plant in this section includes a surfacing lathe for 
couplings, two milling machines, a number of 
emery grinders, and a double-geared screwing 
machine by Messrs. E. Ravasse and Co., of Paris. 
This latter machine is of a very solid and powerful 
construction, and consists of a large hollow spindle 
mounted on two long bearings, and carrying 
powerful universal self-centering chucks at either 
end, which grip the tubes to be screwed. The 
strong circular frame for holding the six dies em- 
ployed is mounted on a saddle, and is fitted with 
micrometer cones for their adjustment. A slide- 
rest is also provided for facing, bevelling, and 
grooving the ends of the tubes ; and a centrifugal 
pump supplies the necessary lubricant to the dies 





while screw-cutting. There is also a number of 
lathes with special fittings. 

On an upper floor in the same bay there are 
situated the brass-finishing and iron-finishing shops, 
and these, it is needless to say, are well equipped 
with modern tools. A service of hydraulic cranes 
removes materials from one level to the other, and 
in connection therewith, as well as with a large 
hydraulic hoist, a system of suitable overhead 
travelling cranes has been arranged throughout the 
entire flat. 





NORTH-EAST SEA CANAL.—No. X. 

XI.—DreEDGERS AND Excavators — continued. 

WE have mentioned that spoil deposits, which in 
some places have furnished the administration with 
good farm land, were also made in the Flemhude 
Lake. This lake, which had an area of 580 acres, 
and a maximum depth of 100 ft., is surrounded by 
valuable meadows. The required lowering of the 
water level, which was 23 ft. above that of the 
Baltic, would have ruined the farmers. It was, 
therefore, resolved to build a ring dam near the 
banks, and to maintain the old level in the ring 
canal left, whilst the main body of the lake was to 
be reduced to the level of the new canal. Figs. 
138 (annexed) and 139 (page 150), the latter from 
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one of Messrs. Constabel and Knackstedt’s photo- 
graphs, illustrate the lake and the peculiar manner 
in which the dam was pushed forward. The work 
started from a shallow part near the northern end 
of the lake, which was filled up. The scaffold- 
ing shown in Fig. 139 rested on three boats, the 
central one of which supported the end of the rail- 
way track, on which the tip cars were brought up 
by an engine. ‘The structure could bear 12 tip 
wagons, which were emptied at the head of the 
dam into the water. The dam has a length of 
4miler, Floating elevators were employed where the 
water was too deep. The dam completed, the dyke 
which had been thrown up against the canal was 
cut, and part of the inner basin laid bare. Further 
deposits increased the dry area, until the lake, 
into which about 8,000,000 cubic yards of soil 
have been shot, was reduced to one-third of its 
original size. The vast masses thus sunk have forced 
the ground up in some spots, so that the inner lake 
is becoming dotted with small islands. The river 
enters the ring canal at the southern extremity, 
and then empties itself into the inner lake, with a 
fall of 23 ft. There had been some talk of utilising 
the energy of this fall for the electric lighting plant, 
but the scheme was never seriously entertained. 
The power is too small, and the tapping would only 
have complicated the electric installation. Engineers 
on the canal seem to have agreed with the verdict 
arrived at in the Miihlhausen district and else- 
where, that, in general, the problem of the trans- 
mission of power is best solved by transporting 
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EXCAVATOR AT THE NORTH-EAST SEA CANAL. 
CONSTRUCTED BY THE LUBECKER MASCHINENBAU GESELLSCHAFT, LUBECK. 
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coal, Electricity has had to assist in various 
quarters on the canal—in building the bridges, for 
instance ; but the motive power was derived from 
coal and steam. 

The excavators of the Liibecker Maschinenbau 
Gesellschaft, to which we now pass, were mostly of 
the type Bof that firm, illustrated in Figs. 140 to 142, 
in which the structure rests on a broad track of three 
rails, and leaves a central opening for the wagons 
to run through. A few only of the excavators 
threw their spoil out behind in Couvreux fashion, 
the cars coming up to, but not passing through, 
the excavator. The advantages of the newer 
arrangement are manifest. The great weight of 
the boiler and of the heavy gear is thrown on the 
further side, and acts as a counterbalance for the 
bucket Jadder, whilst the lighter gear occupies a 
central position. The two rails on the near side 
impart further stability to the machines, which have 
steadily maintained their equilibrium on the Baltic 
Canal as they did near the Mersey, in spite of the 
much heavier work they had to perform in Holstein. 
Essentially the excavators are of the same construc- 
tion as those employed on the Manchester Ship 
Canal. The passage through them is, however, 
higher, so that more powerful locomotives and 
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CLYDEBANK SHIPBUILDING AND ENGINEERING WORKS. 
(For Description, see Page 135.) 














Fic. 16. View or Erectine Sxor, Looxinc SourHwaRps, witH Enornes oF H.M.S. “TERRIBLE” AND PappLE STEAMER ‘‘ GREYHOUND.” 


higher wagons can be used. The width of the 
whole track does not exceed the customary limit. 
Of the 12 cast-steel wheels, four pairs run on 
the 3-ft. track near the edge, the four others on 
the third rail. All have steel axles and elliptical 
springs, and the load is well balanced. An ex- 
cavator which is to work at a depth of 20 ft. 
has 25 buckets of 0.3 cubic yard capacity, of 
which 15 or 17 tip per minute, from which an out- 
put of 280 cubic yards per hour may be calculated. 
The buckets, made of steel 0.28 in. and 0.35 in. in 
thickness, are riveted to the links of the chain, 
and provided with steel knife-edges 7 in, by 0.6 in. 
The link pins, 1.6 in. in diameter, of steel, run in 
steel bushes, and are provided with wide heads which 
prevent turning. On the upper, not the cutting 
side, the chain is supported by six hard cast-steel 
rollers. The tumblers ure also cast steel; the 
upper tumbler is made in two parts, the lower rests 
in adjustable bearings. The ladder girder is com- 
posed of two U-irons, 1 ft. in height, with cross 
and diagonal bracings of angles and bars. Both 
the lifting chairs and the ladder are fitted with 
spiral springs, of which the latter has 12 near its 
upper pivot. A frame in which the ladder can 
slide, made of double angles and ties, prevents a 
lateral rocking of the ladder. The frame is pivoted 
to the main structure. The jib consists of LJ-iron 
and ties, strengthened by beams. 

The motor is a pair of high-pressure engines with 
cylinders 8 in. in diameter and 12 in. stroke, and at 
240 revolutions it develops 45 horse-power. A hy- 
draulic friction coupling transmits the power from 
the crank and wheel gear over to the ladder. The 
pressure is obtained directly from the boiler by turn- : * 
ing a threeway cock. This coupling yields, of course, | Fic. 14. Prantnc anp Storrine Macuine, with H.M.S. ‘‘ Surran’s” ConDENSER (SMITH, BEACOCcK, 
if the excavator should meet with any great AND TANNETT, MANCHESTER). 
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obstacle. The bucket ladder is raised by a system 
of wheels fitted with a conical disc gear, and is 
lowered by the brake. The driving mechanism 
of the machine comprises Gall chains and a conical 
friction gearing, and, further, a differential train 
of wheels between the near-side and the off-side 
axles, so that the machine can turn pretty sharp 
curves, in spite of its broad base. All the operating 
levers are grouped at the stand of the driver, who 
can survey the whole plant, ladder, wagons, engine, 
and boiler. A hinged shoot directs the soil into the 
one or the other of the wagons being loaded ; this 
shoot has to be turned by one or two men. 

The boiler is horizontal; it is fitted with tubes 
and a central grate of 414 square feet area, and 
ie at a pressure of 100 lb. There are two water 
on 8 of 350 gallons aggregate capacity, an injector, 
and a steam pump. The shell of the hut inclosing 





the engines is of corrugated iron, and rests on a 
wooden framing ; this and the iron spiral staircases 
leading up to the stands of the driver and of the 
other men can be seen on our figures. 

When the excavator is to work sideways, as in 
the fine boulder clay shown in our Fig. 145 
(page 150), some parts are modified after the 
fashion of dredgers, and the bucket chain runs 
backward, if we call the normal rotation that 
in which the cutting is done when the buckets 
are approaching the carriage. The buckets 
resemble in shape those of the dredgers presently 
to be mentioned; they are fixed to shorter 
links, and are provided with shields connected to 
the next link forward, as with an almost horizontal 
ladder the soil is more apt to drop, because the 
buckets scoop a hollow in which they may overload 
themselves. The buckets, of 7.4 cubic feet, are a 
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little smaller than those described above, stronger 
built, of 0.38 in., 0.31 in., and 0.24 in. iron, and 
fitted with one knife-edge and two teeth. 

The excavators first described scrape a layer of 
from 6 in. to 8 in. in thickness down to a depth of 
20 ft., and leave a slightly curved batter, which 
requires very little finishing. Of the 50,000,000 
cubic yards excavated in the dry—less than half the 
total excavation—the machines of the Liibeck Com- 
pany raised 42.4 millions. According to Mr. 
Sympher, chief of the Holtenau section, the 
Liibecker excavator gave complete satisfaction in a 
soil in which a pickaxe could be only handled with 
difficulty. A train of 30 wagons, taking about 
100 cubic yards altogether, was filled in less than 
half an hour ; then followed an interval of about 
six minutes, during which another train was brought 
up, so that almost 200 cubic yards could be dis- 
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pysed of in anhour. In some soil these figures 
have been exceeded; in sand the excavator could 
barely travel fast enough for the delivery. For 
heavier ground, the average was 160 cubic yards 
per hour. Inspector Sympher makes one state- 
ment about continued working, which we repeat, 
not for the sake of drawing acomparison, however. 
One contractor used simultaneously for two months 
two of Mr. A. F. Smulder’s excavators, and one of 
the Liibeckers ; the first two delivered 45,000, the 
latter 52,000 cubic metres (about 59,000 and 68,000 
cubic yards). The soil was evidently too heavy for 
the Utrecht machines, which in very light sand 
raised more than 260 cubic yards per hour. The 


Fig. 146. 


steers the whole craft. The engine stands in the 
one boat; the other contains the boiler, coal 
bunker, ballast, stores, and the kitchen and room 
of the attendant. Each boat is 67 ft. long, 
10 ft. 6 in. wide, 8 ft. 6 in. high, and is covered 
with an iron shell from 0.24 in. to 0.31 in. 
thick; the deck is 0.20 in. thick. The longi- 
tudinal opening, of 5 ft. 3 in. width, between 
the two hulls, is bridged over in front by timber, 
aft by iron. The buckets hold 0.21 cubic metre 
(74 cubic feet), and are provided with shields 
| which are fixed to separate links, as stated above. 
| The back of the bucket and the link form, how- 
‘ever, one casting in this type; the 2-in. steel 





gearing contain conical couplings which can be 
moved in either direction. Worm gear has been 
chosen for the hauling chains and ropes. The 
heads of the winches sit loose on their shafts until 
caught by the gear pins, and they are further pro- 
vided with a brake mechanism which does not allow 
them to yield and turn the wrong way until the 
chains are strained to a certain amount. This is a 
special feature with the Liibeck Company. The 
chains coil up in boxes placed below the deck. 

The boiler and engine being on different boats, 
the well-clothed copper steam pipe and the feed 
pipe cross the opening. The crane and crab are to 
pull up heavy stones, and to exchange buckets, 
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machines of the Liibeck Company, which weigh 65 
tons, require one driver, one machinist, one stoker, 
one or two attendants, and 12 or 16 men have to look 
after the track. The consumption of coal is said to 
average 16 cwt. a day. 

Of the floating dredgers, illustrated by Figs. 143 
and 144 (page 139), the Liibeck Company supplied 
two for Mr. Veriog, designed for a daily output 
of 1800 cubic metres (2350 cubic yards) work- 
ing through 33 ft. of water; two others, for 
an output of 1000 cubic metres, had previously 
been furnished for the same work. The dredgers 
had to be made of two separate pontoons, 
and afterwards joined, as the complete dredger 
could not have been transported over the narrow 
waterways. We have already mentioned that the 


dredgers were connected with floating delivery 
yipes; but the ladder can be raised sufliciently 
igh to allow the dredger to cut its way through 
firm ground. 


The whole construction is very 


pins turn in steel bushes, with which the buckets 
and the intermediate links are fitted. The shell of 
the bucketand the knife-edgearealso steel, thedimen- 
sions being 0.35 in. in the first, and 5.lin. by 0.5 in. 
in thesecondinstance. The hard cast roller sheaves 
run in steel bushes, and the same material has been 
chosen for the tumblers, the lower one of which has 
adjustable bearings, as in the excavators. The 
ladder is made of two parabolic girders, 79 ft. long, 
with diagonal and cross stiffenings ; it pivots about 
a hollow cast-iron shaft, and is suspended by a six- 
fold 1-in. chain. The compound engine of 95 horse- 
power at 150 revolutions works with surface con- 
densation ; the cylinders have a stroke of 22.5 in., 
and diameters of 10.55 in. and 18.7 in. The 
balanced crankshaft extends both ways, and drives, 
aft, the ladder, the side chains, and the back 
rope; forward, the winches for the other chains 
and rope, and the mechanism for raising the ladder. 
An hydraulic friction coupling has here, also, been 





There is only one engine, and one man 


simple. 


adopted for the ladder chain; the other sets of 
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&c., with the aid of a differential train of pulleys. 
The staff comprises the master, engineman, stoker, 
and one or two other hands. Boiler and coal con- 
sumption are the same as on the excavator. 

The Liibecker Maschinenbau Gesellschaft were 
not contractors. The firm most interested finan- 
cially, after Messrs. Vering, was that of Messrs. Ph. 
Holzmann and Co., of Frankfort-on-the-Main, 
which worked between kilometres 60 and 65, near 
Rendsburg, and kilometres 81 and 92, the district 
of the Flemhude Lake and Levensau. Their share 
comprised the laying of the foundations for the 
three hydraulic swing bridges near Rendsburg, 
which was done by means of compressed air and 
with the help of electric motors. In these sections 
heavy soil was not much met with, but quicksand 
caused a great deal of trouble. In the other sections, 
stones rendered the excavation more difficult and 
expensive, whilst the banks could more easily be 
rendered stable. Messrs. Holzmann and Co. em- 
ployed 8 excavators with 15 engines and over 400 tip- 
cars and wagons, and 8 or 10 portable engines to keep 
the water down, besides 5 floating dredgers from 
Mr. A. F. Smulders, of Utrecht, 5 from Messrs. 
Schulz in Mainz, 2 smaller dredgers for shaping 
the batters, about 25 steamers, 45 hopper barges, 
and 5 portable engines. The floating dredgers 
brought up from 700 to 2600 cubic yards in a day 
of 24 hours or less ; the spoil was transported to 
the Lakes of Audorf and Flemhude. The work cost 
1,000,0007. We might mention that two types of 
hopper barges were in use on the canal. In the 
one type, which was regarded with greater favour, 
the pivots of the doors opening below in the 
bottom on both sides of the longitudinal axis, were 
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arranged along that axis; in the other type they 
were fixed on the sides. The chains are said to 
interfere less with the emptying of the barges in 
the first instance. 

The next contractor was Mr. M. Sager, of Munich, 
who made the great cutting near Griinenthal, three 
miles in length, through bog, sandy loam and 
gravel, and drift, raising some 20 million cubic 
yards of earth from a maximum depth of 102 ft., 
and heaping the soil up on both sides, 65 ft. high, 
for the approaches of the high-level bridge, or 
transporting it miles away. Granite boulders were 
plentiful. The five Liibecker and one Dutch exca- 
vators had to work in stages with a berm between 
the different slopes; 40 engines were employed in 
this section. Trouble was experienced from the 
great depth and the number of stones, but chiefly 
from the water and the quicksand. The latter is 
responsible for the great landslip of a year ago, 
when, the bulk of the task having been accom- 
plished, about 80,000 cubic yards fell back. Smaller 
slips have occurred on this and other spots; but 
they must be regarded as almost normal events, 
considering the character of the ground. Thus the 
sand dams have shown a tendency to migrate into 
the canal between kilometres 10 and 12. About Mr. 
Sager’s share in the building of the Griinenthal 
bridge we shall say a few words later on. The work 
of excavating the ground and keeping up the rail- 
way embankment, was allowed for at the rate of 
6.6d. per cubic yard. 

The other firms occupied in cutting the canal 
and securing the banks were: Von Kintzel and 
Lauser, of Cassel; Friihling, Polensky, and 
Zollner, of Rendsburg; Hafen, Canal, and Bahnbau- 
gesellschaft, of Berlin; Forster and Cordes, of 
Holtenau ; Degen and Wiegand, of Kiel; A. H6- 
schele, of Halle. The latter did the short section 
near the Taterpfahl Bridge, kilometres 3.87 to 5.6, 
by first excavating a working level and then dredg- 
ing in three stages, each of 10 ft. depth. This was 
the usual method; from some illustrations that 
have appeared elsewhere it might appear as if the 
dredger had removed much thinner layers. In 
spite of this considerable depth the cross-sections 
were often almost mathematically correct, as the 
soundings, continuously taken by the inspectors, 
prove. 

During the year 1892, when 50 million cubic feet 
were excavated each month, there were simulta- 
neously at work : 20 excavators, 42 dredgers and 
elevators, 65 locomotives, 1790 wagons, 662 tip- 
cars, 11 steam spoil barges, 123 other barges, 37 
steam-tugs. During the summer of that year 8770 
men were employed ; in winter, 5785. The plant 
was supplied chiefly by: Mr. A. F. Smulders, of 
Utrecht, who built excavators, dredgers, elevators, 
steam hoppers of 200 cubic yards capacity, &c. ; the 
Liibecker Maschinenbau-Gesellschaft ; the Mann- 
heimer Maschinen Fabrik ; the Actien- Gesellschaft, 
late Brothers Schultz, Mainz ; the Schiffsbau- Gesell- 
shaft, Vegesack ; the Schiffbau-Actiengesellschaf! 
Germania, Berlin and Kiel ; Mr. Schichau, Elbing ; 
Mr. Mertens, Danzig. The total mass excavated 
has quite recently been estimated, from official re- 
ports, at 81 million cubic metres, equal to 106 
million cubic yards. The seven dredgers which 
Were submerged in the canal at different times 
have all been recovered by peaceful means. Petro- 
leum motors were the favourite conveyances for 
travelling up and down the canal. 

The automatic recording apparatus for taking 
soundings, of Bauinspector Stecher, whose name 

as been mentioned in connection with the sand 
dams (EncIngERING, June 7, page 719), has done 
good service on the canal. The apparatus is 
placed on two boats, between which the arm is 
suspended. When the boat is propelled, this arm 
slides along the bottom, turning its shaft, and thus 
records the depth. When not at work the arn is 
hauled up; the boats must, therefore, be of consider- 
able length, Fig. 146 (page 140) shows one of the 
boats, and the arm, which is made of L-irons. The 
straight part of the arm has a length of 11.5 metres 
(373 ft.); the curved part, which slides on the 
bottom, is the involute of the circular evolute A J, 
(Fig. 150), whose centre is at C in the axis of the 
shaft W ; this curved part is 5.5 metres (18 ft.) long. 
On the shaft W rides the disc Z (Fig. 149) to which 
18 fastened the steel ribbon Z,, which is kept tight 
by the spring F. When the arm is raised or lowered, 
and the Shaft W, therefore, turned, disc and 
ribbon will follow the movement, and the slide Z.., 
to which the other end of the ribbon is fixed, will 
travel over the scale M (Fig. 148). A height 





will thus be marked on a horizontal scale ; it re- 
mains to be shown that this height corresponds 
to the difference in level. In Fig. 150 the arm 
is represented in two positions; when floating on 
the surface it would correspond to C J H, when 
resting on the bottom, to CJG. The radii of 
the curved parts are tangents to the evolute, 
and equal to the arcs measured off on the latter. 
We have hence: A H=arcA TJ, and AG = 
arc AI; therefore the depth of the water d = 
HG=TI. Whilst, now, the arm has been 
lowered by d, the point i on the steel ribbon has 
travelled toi, If 7 is the radius of the disc Z, we 
have: ii,: 11, =r: R, and consequently II, = 


a= 44, R . If we wish to read off the correct 
~ 


depth, we have to determine the arc i i, on a scale 
which represents = of the natural dimensions. 


We read at the mark S (Fig. 148), which travels 
with the slide Z,. The style T, at the back of S 
traces the depth curve on a sheet of paper 
rolled up in tape fashion, as Fig. 147 shows; 
the style and tape move at right angles to 
one another. The style T, draws a horizontal line 
representing the water level. The style T, can be 
used to mark the distance travelled over; it is 
depressed when a milestone or a bridge, &c., is 
passed. The apparatus is easily adjusted in the 
following way : When starting, the arm is lowered 
until it rests on the bottom, and the depth is 
ascertained by means of the ordinary pole. The 
slide S is then set at the respective division. The 
jib at the end of the boat facilitates the raising and 
lowering of the arm. 

The length of the arm depends upon the maxi- 
mum depth to be determined, and the elevation of 
the shaft above the water level. If u is the sum 
of these two quantities, then the curved part should 
have the length u?/2 R. The straight part is con- 
veniently made as long as the maximum depth. 
Mr. Stecher’s instrument is by no means new. It 
has for years been used on the Elbe, where depths 
of about 20 ft. have to be determined. On the 
Baltic Canal depths up to 37 ft. have to be 
measured. The boats are propelled by a petroleum 
motor, and can, of course, also be tied to any tug 
or rowed. A speed of about six miles an hour 
answers very well. The instrument records one 
longitudinal section. But it would not be difficult 
to provide three arms, in which case a fair idea of 
the cross-section of a watercourse could be ob- 
tained on one journey. 





THE PHOSPHATE DEPOSITS OF 
FLORIDA. 
(By our New York CorrEsponpDeEnT.) 


CIRCUMSTANCES over which the writer ‘‘has had 
no control” have rendered it impossible for him to 
deal with the spring meeting of the American Insti- 
tute of Mining Engineers, until that meeting has 
become almost ancient history, too stale to place on 
record. A visit to Florida just when Winter is 
lingering in the lap of Spring, or assuming some 
other equally poetic attitude, is a delight which no 
one can thoroughly appreciate till they have experi- 
enced it, and a brief reference to the meeting may 
beexcused, thoughit appears so tardily. On the occa- 
sion of the Engineers’ meeting, Spring was evidently 
quite tired of this robust form of wooing, and was 
vigorously shaking Winter from his prolonged and 
fatal embrace. We were warned before starting 
from New York that it would be well to defer our 
visit till next year, on account of the desolation 
which would meet our eyes ; nor was this caution 
in any way exaggerated. Trees blasted like the 
Biblical fig-tree met our eyes in every direction, 
giving abundant evidence of disaster that ex- 
tended throughout the entire State, with once in 
a great while a tree or two that had escaped, 
and looked like ‘‘Ezekiel in the valley of the dry 
bones.” 

The Mining Institute, however, having once de- 
cided on a plan of action, were going to Florida in 
spite of desolation, and the writer has yet to meet 
one of the ‘‘ pilgrims” who has any regret except 
for the brevity of our stay, and for the leave- 
taking of our delightful hosts. The first day’s 
trip in the special train provided was unevent- 
ful ; but when we awoke next morning we became 
aware that we had really reached the “‘ sunny 
South.” Charlotte, N.C., was the stopping place 





for breakfast. Savannah was reached at half- 


past three, and here the party enjoyed a long 
drive about the city and its environs. Four miles 
from Savannah we entered the wonderful old ceme- 
tery of Bonaventure, where one looks through 
many aisles of immense live oaks hung with 
streamers of Southern moss. The soft grey masses 
droop from every limb almost to the ground, and 
seem to drape the trees in mournful and funereal 
garb (see Fig.1). One object of special interest in 
Savannah is the lofty monument in the parade 
ground that was erected to the Confederate dead. 
lt consists of a pedestal about 50 ft. high on a 
raised terrace, and capped by a bronze statue of a 
Confederate soldier standing at ‘‘ parade rest.” 
There is also a beautiful monument to Sergeant 
Jasper, of revolutionary fame, representing him in 
the act of replacing the flag on Fort Moultrie, 
which had just been torn away by a shot from Sir 
Peter’s frigate in the attack on Charleston. The 
sculptor has caught the spirit of this act with a 
most happy result. 

It would be well now for the reader to glance 
at the map of Florida, which shows the entire 
trip from Savannah south. The stopping places 
are marked in large characters (see Fig. 2, page 
144). It should be mentioned here that the 
trip was undertaken at the joint invitation 
of the two railway systems in Florida, the 
Plant system on the west coast, and the Jackson- 
ville, St. Augustine, and Indian River lines on the 
east coast. As to the Plant system, which we had 
first to meet, they control nearly 2000 miles of road 
in this State, and nothing was left undone which 
care and hospitality could suggest. The same was 
true on the eastern coast, when the party returned. 
On leaving Savannah we sped along with delightful 
smoothness until we were awakened at Ocala, our 
first stopping place in Florida. Mayor Reardon, 
a most genial and witty gentleman of recent 
Irish descent, and a faint suspicion of a brogue, 
gave us a delightful welcome with true Southern 
hospitality, accentuated by the Irish traditional one. 
Our secretary made his usual happy reply, and we 
sought our hotel to get from winter uniform into 
that more suited to the country, being warned not 
to be too long in fixing up, for our trip was to be con- 
ducted on schedule time. Our guide, philosopher, 
and friend, Dr. Day, of the United States Geological 
Survey, was furnished with a siren whistle of 
remarkable penetrating power, and when its acoustic 
waves commenced to swell, it behoved every one 
within earshot (and that might be anywhere in a 
radius of two or three miles) to ‘‘ be up and doing,” 
or rather, going. 

At 10 a.m. of the second day, having literally 
shaken off the dust, not of our feet, but of 
our entire bodies, and having purchased white 
hats, for the sun was making itself known and 
the mercury was climbing rapidly, we went by 
train to the phosphate mines, known as the 
‘* hard phosphates,” in distinction to the pebble 
phosphates. These were located at Piedmont and 
Alachua, a short distance from Ocala. The most 
interesting paper of the session was on this 
subject, by Mr. G. M. Wells, and the following 
information is taken from it. The extent of these 
deposits on the western coast is 200 miles by 
20. The phosphates occur in pockets in area from 
one-eighth of an acre to an acre, with occasional 
pockets broken by narrow skips of from 2 to 4 acres. 
Larger tracks of continuous deposits have been dis- 
covered, but these are usually shallow and of lower 
grade, frequently imbedded in an irregular forma- 
tion of lime which is an obstacle to profitable mining. 
A French company has the largest plant in the 
State ; it is located in an isolated territory a 
few miles to the north-west of the general 
trend of the phosphate field, the western 
boundary being the Suwannee River. Its extent is 
still undetermined, but the indications are that 
large quantities of high-grade phosphates exist. 
The French plant consists of eight double-log 
washers with their mining appliances and drying 
and screening apparatus. The High Spring and 
Trenton sections, which are the most northerly, 
contain eighteen mining plants, and have an esti- 
mated production of 400 tons daily. The peculiar 
feature is the occurrence of large pinnacles of up- 
right boulders of limestone which often extend to 
the surface, appearing as outcrops. The deposit is 
intimately connected with these ‘‘ lime points,” and 
although imbedded between them and around them, 
yields a quantity of profitable material easily 
worked ~ of good quality. One mine yielded 





80 to 100 tons per day. A French syndicate is 
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THE PHOSPHATE REGION OF FLORIDA. 
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being organised to operate on a large scale near| deposits of phosphate material. 


The mines at 


Newberry in the High Spring section, and also in| Dunnellon are worked on a more extensive scale 
the Trenton addition near by. The Albion district |than any of the other mining properties of the 


has a smaller area, but is rich in phosphates—ten | 
plants average about 300 tons per day. The water is, | 


State, and their product and methods of mining 
have given a character and impetus to this special 


however, 25 ft. below the surface, which involves in- | Florida industry, and the name of this district has 
creased expense; this is partially overcome by using | carried with it a guarantee of value, and has been 
a dam and floating the dredgers, which are of the | an important factor in promoting the phosphate 


ordinary bucket pattern. Inthe Early Bird section, 


industry in this State. At these mines and in the 
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Ponce bE Leon Horet; Tampa Bay. 





Fie. 8. Swimmine Batu; Ponce pe Leon Hore. 


south of this, the phosphate beds occur between 
formations of boulders of flint and sandstone lying 
upon a bed of limestone, the deposits being located 
in the basins or indentures between the flint tracts. 
The deposit being imbedded in clay requires more 
mechanical handling, and the production from five 
or six plants is 250 tons per day. 

Next is the Dunnellon district, which, with the 
Piedmont, Alachua, Stonewall, Marion, and Tiger 
additions, is the original centre of the hard rock 
mining region. The first mining work in Florida 
hard rock was begun at this point. The mines 
here have been constantly producing phosphates of 
the best grade since the discovery of these valuable 





immediate vicinity there are mined and prepared 
for shipment about 350 tons per day of phosphates 
of very high commercial value. The machinery, 
appliances, and devices for handling used in this 
district are of the most modern type, and the 
system of labour is generally conceded to be unex- 
celled. 

The Citrus County phosphate field is a district 
about 40 miles in length, and of width varying 
from one to five miles, with a large number of 
separate deposits of phosphate, but nearly all of 
them extending to more than the average depth of 
the material as generally found, and composed 
largely of a boulder formation of very high grade, 





which can be taken out and prepared with 4 
moderate expense for cleaning and preparation fot 
market. The boulder formation generally lies in a 
so-called gravel phosphate matrix or covering, and 
the yield from these deposits, of good material, 
when the matrix is manipulated by mechanical 
appliances, is probably the largest percentage, for 
bulk of material, that is taken from any district in 
the State. 

The Anthony deposits in Marian County, near 
Ocala, were, at the very beginning of the phosphate 
discovery, considered an important workable field 
of operations, and a number of plants of varying 
and peculiar construction were placed at work in 
this territory. Unfavourable conditions prevailed 
in this section, and some operators failed to con- 
tinue their mining enterprises. This locality may 
be looked upon as the experimental field, or school 
of experience ; but from failures here there have 
arisen the knowledge of better methods, and the 
introduction of improved appliances which have 
been beneficial in results in other places. The 
Anthony field, under more favourable auspices, is 
still likely to be an important factor in Florida 
phosphate production. 

The whole of the territory mentioned and in- 
dicated on the phosphate maps of the State is 
included in the high grade hard rock district, and 
has produced, since the discovery of phosphate in 
1890, about 900,000 tons of marketable material, 
analysing from 76 to 82 percent. of bone phosphate 
of lime. The present production per day in this 
hard rock field is about 1400 tons. About 70 
mining plants have been erected in this territory, 
some of very small capacity. Probably 50 of these 
plants are at present in full operation, while the 
others are in process of remodelling, to comply with 
newer methods, or are being placed in better 
positions for successful work. 

There is much difference in the yield of good 
material at the several mining fields mentioned. 
A fair output for a plant consisting of a double 
log washer, with boiler, engine, pumps, &c., screen- 
ing machines, dryers, &c., is 30 to 40 tons of cleaned 
and dried product per day. The apparent dis- 
crepancy between the output of mines as stated in 
mentioning the different sections and the estimated 
production of about 300,000 tons for the present 
year from the whole hard rock field, is accounted for 
by the voluntary suspension of work at some mines, 
changes of machinery, and repairs, and by other 
conditions that are common to all mining enter- 
prises, and are no doubt familiar to the members of 
the Institute of Mining Engineers who may be en- 
gaged in active mining work. 

The cost of mining depends upon the amount of 
superficial earth to be removed before reaching the 
phosphate, and the percentage of good material con- 
tained in the bulk of the deposit that is carried to 
the washer. Some of the deposits begin as outcrops, 
but the greater portion of the phosphate is taken 
out beneath from 6 ft. to 15 ft. of overburden— 
partly sand and partly a clayey loam, and, in many 
instances, a stiff tenacious clay, in which case the 
labour and expense are greatly increased. The 
average depth of the deposits from the surface of 
the ground is about 50 ft., generally the last few 
feet being worked below the natural water level of 
the phosphate field. All mining is done in open 
cuts. 

The present price of phosphate is but little more 
than one-half what it was at the beginning of the 
industry in 1890 and 1891 ; but the production 
is steadily increasing in volume, mechanical ap- 
pliances of modern character are being introduced, 
and the cost of production has been so much 
reduced by these means and by a better know- 
ledge of mining methods and by an enforced 
economy in expenditure, that, even at the present 
low prices obtainable for phosphates, the mining 
business is fairly remunerative. With a better 
condition attending general business throughout 
this country and abroad, mining operations in 
Florida may be expected to improve and become 
again a very profitable industry. 

There is no phosphate region in the world known 
to-day that possesses so many advantages for 
successful mining as the Florida deposits. The 
grade of the material is the highest average that is 
being worked anywhere. The facilities for moving 
the products to points for distribution are good. 
The average distance from mines to ports for 
shipment is about 150 miles. The distributing 
stations are—for the hard rock district—Port 
Tampa, Fernandina, Brunswick, and Savannah, 
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the largest tonnage being moved from Fernandina, 
where storage bins are located and loading 
facilities are good. Port Tampa, the terminus of 
the Plant system of railroads, is constantly adding 
facilities for prompt handling of cargoes of phos- 
phate, and at present very nearly equals Fernan- 
dina in the amount of its shipments. Railroads are 
numerous and cheaply constructed, when necessary 
to extend them into new sections. The machinery 
needed to mine and prepare the material is simple 
and inexpensive compared with that generally used 
in other mining operations, and the cost of a plant 
with sufficient land to work upon is within the 
reach of small investors. The working days at 
mines are about 280 during the year. The climate 
is healthful, labour is readily obtained at a fair 
compensation, and skilled operatives are at hand 
who are becoming familiar with the business. The 
mining camps are generally well regulated, and 
proprietors and employés can reside at the mines 
with safety and with little inconvenience, as 
supplies of all kinds can be readily obtained at the 
towns located in the near vicinity of all the large 
mining fields. Telegraph and mail facilities are 
within easy access of nearly every mining camp in 
the State. 

The mine operators are mostly persons who have 
been drawn from other avocations, but are men of 
high character, and are persevering and energetic, 
and have profited by hard-earned experience ; they 
have become generally proficient in their new 
employment and successful in adapting means to 
ends, as is shown by the rapid and still increasing 
growth of the phosphate industry. 

Florida phosphates are mostly shipped to 
European ports, and are manufactured into 
fertilisers in England, Ireland, Germany, France, 
and quite recently shipments have been made to 
the Sandwich Islands. Foreign agents of con- 
sumers and dealers in phosphate have their offices 
near the centres of production, and contracts for 
delivery and prices are commonly fixed at points 
of shipment, the material being sold at a price per 
unit of its contents of phosphate of lime. The 
Florida phosphates are all used in the manufacture 
of commercial fertilisers and super-phosphate. 

There has been much speculation as to the 
extent of the Florida deposits of phosphate. 
Government officials and others have made in- 
vestigations and reports on the subject with widely 
ranging conclusions. As new lands are being 
developed and worked, our knowledge becomes 
somewhat enlarged, and it might now be within 
reasonable limits to state that the hard rock phos- 
phate regions of Florida embrace about 500,000 
acres, and that there may be 500 acres of actual 
phosphate deposits which could be estimated to 
yield 20,000 tons per acre, making about 10,000,000 
tons of hard rock phosphate as a possible amount 
that may be reckoned as available as a supply of 
this material for the future. There is a steady and 
constantly increasing interest in this industry ; 
new mining plants are still being erected in all 
parts of the phosphate region, and the capital 
which is invested in this business, now amounting 
to more than ten million dollars, will probably be 
very considerably augmented in the near future. 

Ocala, in Marion County, a town that in 1868 
contained a population of two or three hundred, 
has become a thriving and prosperous city with 
modern improvements and conveniences, and is the 
centre of the hard rock phosphate industry, with 
good banking and other financial facilities. Rail- 
road connections and transportation arrangements 
are complete, and suited to the increased volume of 
business resulting from the phosphate develop- 
ments, and is well adapted in every way for the 
homes and offices of investors and operators 
employed in the enterprise which is the subject of 
this article. 

No reference is made in the above statements to 
the land and river pebble phosphates of the more 
southern part of the phosphate belt, which are 
called the ‘‘ South Florida Pebble Deposits,” com- 
posed of a drift formation of small pebbles, from 
the size of grains of wheat to that of a walnut. 
These deposits lie nearer the surface than the hard 
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rock phosphate, and are of variable depths and 
thickness, covering larger continuous areas than the Florida pictures taken near Ocala, which occupies 
material of the hard rock sections. The contents ‘an almost central position in the phosphate region. 


of bone phosphate of lime is less than that con- 
tained in the rock of the territory above referred 
to, being an average of about 60 to 65 per cent. 


The mining work is mostly done by hydraulic’ and 8). 
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wash down the mass of pebble and matrix, and lift 
the whole to elevated washers and screens for separa- 
tion and cleaning, after which it is returned to 
revolving cylindrical dryers, from these to store- 
houses ready for shipment. Powerful dredging 
machines are also used in mining operations in the 
South Florida deposits, both in the land and river 
mining, and the machinery used is generally much 
more complicated and expensive than that in the 
hard rock phosphate section. 

About 600,000 tons have been mined and shipped 
to American and foreign ports from the ‘‘ Pebble” 
district since the beginning of mining work. Port 


and it is managed by Mr. J. H. King in 
a manner that would secure him knighthood in 
England. Every detail has been thought out and 
then put into practice. The food is equal to that 
in the best modern restaurants, and served in a 
manner that Delmonico or any first-class restaurateur 
would envy. The attention the guests received 
was more like that bestowed by a private enter- 
tainer ; indeed, we felt we could not say too much 
in praise of this house. Mr. King deserves a halo 
even in this world. This house was a pet scheme 
of Mr. Plant, and he and his wife spent consider- 
able time in filling the beautiful parlours with 
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Tampa, in Tampa Bay, and Punta Gorda, at 
Charlotte Harbour, are the principal shipping 
points for the ‘‘ pebble” phosphates. There are 
15 plants engaged in the production of this 
material, and railroad and water facilities are good 
and convenient for handling the product. The 
undeveloped area of phosphate lands in this 
locality is large, and a continuance of the amount 
at present being produced may be expected for 
several years, if conditions of demand and prices are 
favourable. The method of mining is simple, and is 
shown in Figs. 3 and 4. The material is worked in 
benches and hauled in cars to the mixer. Water 
being turned on, it is ground and screened and sent 
through the dryers. 

The phosphate industry of Florida was the sub- 
ject of most interest at the Engineers’ meeting, 
both as regards Mr. Wells’s paper, and the discus- 
sion which followed, and the excursions to various 
centres of operation. There were, however, other 
excursions of much interest, and some valuable 
papers were read and discussed. Among them may 
be mentioned a ‘‘ Geological Sketch of the Phosphate 
Industry of Florida, and of the Albion Mines,” by 
E. T. Coxe, of Indiana; also a paper on ‘‘ The 
White Phosphate District of West Tennessee,” by 
Dr. C. W. Hayes. 

The illustrations, Figs. 5 and 6, are typical 


The party of engineers returaed by way of Tampa 
Bay, which is principally distinguished for having 
one of the finest hotels in the world (see Figs. 7 
It is built in Moorish style, with crescents 


processes, pumping plants being so arranged as to and minarets, giving it quite a bizarre effect ; 








treasures from all parts of the world, and many 
curios and works of art. We conclude this very 
desultory notice by a reference to the new and 
handsome Presbyterian Church at St. Augustine, of 
which a view is given in Fig. 9. 





SHIPBUILDING aT NicotatEr¥.—The John Cockerill 
Company and the Dnieprovian Metallurgical Company are 
about to organise new shipbuilding yards at Nicolaieff. 





CANADA.—The area of the Dominion of Canada is com- 
puted at 3,315,647 square miles, exclusive of the great 
lakes and rivers, With these the total is carried to up- 
wards of 3,600,000 square miles. In this vast territory, 
which has a range of 3500 miles from east to west, and 
1400 miles from north to south, seven settled provinces 
and four districts have been constituted. The area of 
these provinces and districts is as follows: British 
Columbia, 382,300 square miles ; Manitoba, 64,066 square 
miles; New Brunswick, 28,100 square miles; Nova 
Scotia, 20,550 square miles; Ontario, 219,650 square 
miles ; Prince Edward Island, 2000 square miles ; Quebec, 
a” square miles; and Territories, 2,371,451 square 
miles. 





AMERICAN NaTuRAL Gas.—Natural gas was not a factor 
of much importance in the Pittsburgh district until early 
in the eighties. The greatest consumption was reached in 
1888, in which year a decline began. The value of the 
natural gas consumed in Pennsylvania in 1885 was esti- 
mated at 4,500,000 dols., in 1886 at 9,000,000 dols., in 1887 
at 13,749,500 dols., in 1888 at 19,282,375 dols., in 1889 at 
11,593,989 dols., in 1890 at 9,587,023 dols., in 1891 at 
7,834,016 dols., in 1892 at 7,376,281, and in 1893 at 
6,486,000 dols. The Ohio supply of natural gas has fallen 
off even more rapidly than in Pennsylvania. There is ab 
present an abundant supply in Indiana, but there is no 
assurance of its continuing for a longer period than in 
| other States, 
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REDCAR EXPLOSION. 
To THE EpitoR oF ENGINEERING. 

S1r,—In your issue for July 12 you gave an article on 
the subject of the above explosion, which occurred on 
June 14, and no doubt, now that the Board of Trade 
formal investigation has been held, you will bs referring 
to the subject again. As it may be of assistance to your 
readers to be provided with a plan showing the original 
position of the boilers, and the flight of the parts on the 
occurrence of the explosion, I have pleasure in sending 
you one herewith. 

This plan was prepared by my assistant, Mr. F. A. 
Beswick, who visited the scene of the catastrophe, and 
took particulars, but the wreck was so complete that it 
would have been impossible for him, as an outsider, to 
determine the position the various boilers had occupied 
in the range prior to the explosion, had it not been for 
the help afforded him by Mr. E.G. Hiller, chief engineer 
of the National Boiler Insurance Company, with whom 
the boilers were insured, who was able, by a consultation 
of his reports, to identify each boiler by the repairs that 
had been effected. 

This explosion is a striking illustration of the treacherous 
character of plain cylindrical externally-fired boilers, to 
which the Manchester Steam Users’ Association has 
been endeavouring to call public attention for the last 30 
years. Longitudinal bolt stays tying the ends together, 
though they would not prevent the occurrence of seam 
rips, would, no doubt, minimise the danger of boilers of 
this type by preventing the ends from flying apart, while 
by limiting the size of the opening they would reduce the 
sudden rush of steam and water, and thus prevent the 
explosion of one boiler leading to the explosion of others 
alongside. These longitudinal stays, however, should 
only be regarded as a mga and adopted temporarily. 
A safer course would be to discard these plain cylindrical 
externally-fired boilers altogether, and replace them with 
boilers of the internally-fired type. 

Trusting this plan will be of interest to your readers, 

I am, Sir, yours faithfully, 
Lavincton E, Fiatcagr, Chief Engineer. 
Manchester Steam Users’ Association, 9, Mount- 
street, Albert-square, Manchester, July 25, 1895. 





EARLY GREAT WESTERN LOCOMOTIVES. 

8 To THE EpiTor oF ENGINEERING. 

' 1, —Shortly after the publication of the first edition 
‘ my “History of the Great Western Railway,” Mr. 

tretton, for reasons best known to himself, wrote to 
you, stating: («) That the ‘‘North Star” was built for 
an American railway ; (b) that the “ Hurricane” was the 
only locomotive ever built with 10-ft. driving wheels; 
(c) that the ‘ Thunderer” “‘ was the only geared engine 
= the Great Western Railway at any time;” and (d) 
poe bere o_o ” had 7-ft. wheels, and not 6-it. wheels 


In your istue of May 31, 1895, I fully answered Mr. 
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Stretton’s remarks concerning the ‘‘North Star” and 
the 10-ft. wheel engines. ishing to make the third 
edition of “‘ The History of the Great Western Railway” 
as correct as possible, I wrote to Lady Emily Gooch 
and Mr. Isambard Brunel asking for fuller parti- 
culars, but neither was able to find any documents 
containing additional information concerning the early 
Great Western Railway locomotives. However, Mr. 
Bucknall, the locomotive superintendent at Weymouth, 
who joined the Great Western Railway as long ago as 
1845, and has been an official of the locomotive depart- 
ment ever since, wrote me that the ‘‘ Ajax” and 
“Hurricane” both had 10-ft. driving wheels, while the 
late Mr. T. R. Crampton obtained the Isis Gold Medal 
from the Royal Society of Arts for a paper on ‘‘ Large 
and Small Driving Wheels, as applied to Locomotives,” 
which he read March 4, 1846. In this prize medal paper, 
he stated that the *‘ Ajax” had 10-ft. driving wheels. 
Then Mr, N. Wood. in his ‘‘ Treatise,” page 720, 1838 
edition, says: ‘Mr. Brunel . . . . has ordered some with 
wheels 10 ft. in diameter.” 

The Great Western Railway officials at Paddington 
most kindly made an exhaustive search to try and discover 
any particulars of the original Great Western engines 
ordered by Mr. Brunel, and also for Mr. D. Gooch’s report 
to the directors on these engines; but they were unable 
to find any documents on the subject, possibly because 
these papers were probably destroyed when the general 
offices of the railway were removed from the City to 
Paddington station. 

Being unsuccessful at Paddington, search was made at 
Swindon, and I have just received a letter from Mr. J. 
Dunphy, of the Great Western Railway, in which he says: 
‘*Mr. Dean tells me that he is unable to find at Swindon 
any book entries relating to the subject in question, but 
inquiry amongst the oldest officers and servants leads him 
to the conclusion that there were at least two engines with 
10-ft. driving wheels, and he has not been able to find 
anything tending to show that the statements made in 
the late Sir D. Gooch’s Diary, page 34, as to there having 
been three engines with 10-ft. driving wheels, is not 
correct.” 

This establishes beyond a doubt that two engines, and 
most likely three, as stated by Sir D. Gooch, had driving 
wheels 10 ft. in diameter. Then, as to the geared engines, 
Sir D. Gooch says, ‘‘ the ‘Thunderer ’ and two made by 
the Haigh Foundry Company were geared.” 

In the Railway Times for August 25, 1838, page 476, 
there is an account of one of the geared engines built by the 
Haigh Foundry Company, taking five carriages to Maiden- 
head and returning to Paddington with five carriages and 
two trucks loaded with iron at a speed of 40 miles an hour. 
This engine then took the 5 p.m. train from Paddington 
to Maidenhead with 150 passengers at the speed of 36 
miles an hour. The article goes on to explain the supe- 
riority of the ‘‘ Haigh ” geared engines over the ‘‘ Thun- 
derer.” The great fault of the latter appears to have been 
that it started with such a jerk that the couplings nearly 











always broke. Yet Mr. Strettonsays, ‘The ‘Thunderer 
was the only geared engine on the Great Western Rail- 
way at anytime”: Then with regard to the ‘ Premier,” 
Mr. N. Wood, in his report to the Great Western Rail- 
way directors on the experiments he made, states that the 
‘“‘ Premier ” had 6-ft. driving wheels. Mr. Stretton would 
have us believe she had 7-ft. wheels. Perhaps in future 
Mr. Stretton, before he takes upon himself the task of 
contradicting statements (which, as it turns out, were 
absolutely correct) about matters concerning which he 
has still much to learn, will be good enough to confine his 
remarks to actual and ascertained facts, before he goes 
out of his way to criticise another book. 


Yours, &c., 
July 27, 1895. G. A. SEKon. 





GREAT Eastern Rariway Factritres.—In celebration 
of the freedom of the Scheldt, a brilliant series of fétes 
will be held at Antwerp, from August 10 to August 17. 
Visitors leaving London in the evening, and the chief 
northern and midland towns in the afternoon, can reach 
Antwerp, vid Harwich, early next morning. 





Vera Cruz.—A contract for the continuation and com- 
pletion of an extension of the port of Vera Cruz has been 
renewed with the firm which began the work some time 
since. It is expected that in four or five years, at the 
most, the largest ships will be able to load and unload at 
the piers of Vera Cruz, instead of having to remain in the 
offing, as has been the case hitherto, 





Sourn Arrican Gotp.—The production of gold in the 
Witwatersrandt district is still growing steadily. The 
output in June was 200,941 oz., as compared with 
168,162 oz. in June, 1894; 122,907 oz. in June, 1893; 
103,253 oz, in June, 1892; and 55,854 oz. in June, 1891. 
The aggregate production in the firat half of this year 
amounted to 1,113,547 oz. The output for the whole of 
1894 was 2,024,157 oz. ; for the whole of 1893, 1,478,473 oz ; 
for the whole of 1892, 1,210,868 oz. ; and for the whole of 
1891, 729,238 oz. It will be seen that the output for the 
first half of this year was nearly as large as the produc- 
tion for the whole of 1892, 





GERMAN EmicRATION.—Emigration from Bremen and 
opr shows some symptoms of revival. In the first 
half of this year the number of passengers who cleared 
from Bremen was 32,186, as compared with 24,348 in the 
corresponding period of 1894, 62,454 in the corresponding 
period of 1893, 85,091 in the corresponding period of 1892, 
and 79,966 in the corresponding period of 1891. The 
clearances from Hamburg in the first half of this year 
comprised 21,965 passengers, as compared with 18,262 in 
the corresponding period of 1894, 36,912 in the correspond- 
ing period of 1893, 75,054 in the corresponding period of 








1892, and 65,083 in the corresponding period of 1891. 
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Anonc the various forms of evaporative condenser 
Theisen’s patent condenser has acquired a reputation 
for efficiency, and has been widely applied. The earlier 
types of this condenser consisted of a number of 
parallel sheet-metal discs, mounted upon a horizontal 
shaft and partially dipping into water. The revolving 
discs were thoroughly wetted with the water, and ex- 
posed to a strong air current produced by a ventilator, 
which effected a cooling of the liquid, and at the same 
time a condensation of the steam circulating through 
the pipes. The apparatus greatly reduced the con- 
sumption of cold water, and had other advantages over 
similar devices, but considerable power had to be sup- 
plied to the rotary discs and to the blower. 

In the new type which we illustrate, this drawback 
has been overcome, so that the evaporative surface 
condenser does not require more water than the steam 
condensed, and yields, without further expense, warm 
distilled water, valuable as feed water. These con- 
densers are said to take up little space, to be simple 
and durable in construction, easily cleaned, to need 
very little care, and to be most efficient and perfectly 
reliable, and give a very good vacuum. 

The apparatus consists of a group of vertical con- 
denser tubes of brass fixed between two steam chests. 
On their outside these tubes are surrounded by loose 
metallic spirals (Fig. 5), between which the cooling 
water circulates in a_ thin stream, uniformly 
wetting the surface. It is met by a stron 
artificial or natural draught, which produces a meal 
evaporation of the cooling water, and simultaneously 
an equivalent condensation of the steam in the 
tubes. There is afforded an effective means of 
cleaning the outer surface of the tubes of deposits, 
as the spirals can be pushed up and down on the tubes 
so as to exercise a scraping action when in operation. 
The apparatus works with a very small bulk of water, 
and therefore requires only small pumps to supply it. 
The high efficiency of these condensers may be ascribed 
to several constructive features. The spiral arrange- 
ment of the flow offers very large contact surfaces 

















with the air draught; the brass tubes are thin, and 
good conductors of heat, and the steam and the water 
circulate in opposite directions, The packing of the 
brass tubes is very carefully effected by india- 
rubber washers, which are secured by wrought-iron 
rings and iron plates, one for every four or six tubes. 
This type of joint has stood many years’ tests, and 
permits of expansion of the brass tubes. The condensed 
water collects in the lower steam chest, and is thence 
conveyed, separated from the air, toa pump which may 
be combined with the air pump. If a barometric dis- 
charge tube is employed, the pump for the condensed 
water may dispensed with. Feed-water heaters are 
also not really necessary, as the condensed water has a 
temperature of 120 deg. to 140 deg. Fahr., and is, after 
— through an oil filter, directly utilised for the 
iler feed. 

The various vee of these condensers can easily be 
adapted to local circumstances, When the tubes are 
arranged in circles between the two steam chests 
(Fig. 2), a ventilating pipe can be used. When 
space has to be considered, and the condenser may 
be fixed on to the boiler-house or some other 
building, the straight type, with the brass tubes 
in several easily accessible rows, will be preferable 
(Figs. 4 to 6). This type does not need any ventilat- 
ing pipe, and is therefore very light ; the pump for the 











condensed water can be discarded in favour of a barome- 
tric discharge pipe. When space is limited, and theload 
may vary considerably, the round type, supplemented 
by a ventilator, will prove more advantageous, and 
especially valuable for electric light engineers. This 
ventilator renders the circulation pump unnecessary, 
as the ventilator and conical funnel mounted on the 
same shaft distribute the cold water. This combination 
eos in general, berecommended for larger installations, 
and is able to condense up to 10 lb. of steam per square 
foot and hour. The application of a Theisen con- 
denser offers one more very important advantage, 
that is, that one central condenser will suffice 
for several engines, which may or may not run 
intermittently. Fig. 1 illustrates a central Theisen 
evaporative surface condenser in use at an electric 
light installation. The two condensers are con- 
structed for 4000 kilogrammes (about 9000 Ib.) 
of steam per hour, and for four compound steam 
engines, one of which is kept in reserve. 
Each of them indicates 170 horse-power, and 
drives its dynamo by a belt from the flywheel. 
There is a special pumping engine, also in con- 
nection with the central condenser, actuating 
the centrifugal cold water pump, the vacuum 
pump, and the pump for the condensed water, 
which is combined with the latter, The two con- 
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densers are of the round type, with ventilating 
funnel, but without ventilator. They are mounted on 
brickwork which contains a tank into which the cold 
water from the condenser tubes is conveyed by sheet- 
metal conduits and funnel pipes. The water is then 
raised again by the centrifugal pump and taken back 
to the condensers. The condensed water, which col- 
lects in the lower steam chests, is forced by its pum 

through the oil filter into the feed-water tank, an 

finally pumped into the boilers. The air rises to the 
upper steam chests, whence it is removed by the 
alr pump. Before entering this, however, it 
passes through an after-cooler fixed between the 
two condensers, meeting the cold water from the 
pressure main which is to compensate for losses 
by evaporation in the condensing water. After 
cooling the air, this water collects in a tank 
which is provided with a float, so as not to admit 
more water than is required to maintain a uniform 
circulation round the brass tubes. All the water, 
air, and steam pipes, as well as both the condensers, 
can be shut off by means of valves. The plant has 
een designed for a vacuum of 60 centimetres 
(23.6 in.), and a maximum cold water consumption of 
4000 litres ($80 gallons) per hour. The actual vacuum 







































varies between 63 and 65 centimetres (25 in. and 
26in.). Provision has been made to draw off any 
water forming in the discharge steam pipe directly, 
before its reaching the condenser. ‘ 

The working and care of this condenser plant is 
described as exceedingly simple, and satisfying 
all demands that can be made upon a rational, 
efficient, and economical condenser plant. Scarcity 
of water, a very awkward difficulty, and an impure 
feed water, a source of great expense and trouble, 
would become bearable with condensers of this style. 

These evaporator condensers are constructed by 
Mr. E. Theisen, of Baden-Baden, and are already in 
operation for over 200,000 lb. of steam per hour, 
especially in connection with engines in iron-rolling 
mills and electric light. They work both in warm 
and cold climates, with the same results. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 24, 1895. 
Bitiets have advanced again, and are quoted at 


22,50 dols. to 23 dols. Pig iron seems to have reached | q 


its upward limit. All mill and furnace products con- 
tinue in good demand. The production for the half- 
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year is a little over 4,000,000 tons ; rate of production, 
9,000,000 tons a year, will soon reach 10,000,000. 
Long idle mills are being brought into service, and the 
output must soon prove equal to the demand. There 
are more evidences that the rushing demand is almost 
at its limit. All experience and logic point to easier 
prices by September, for early and mid-winter delivery, 
unless the railroad demand should assume larger 
proportions than are discounted now. The ad- 
vances in plate and structural material have kept 
pace with advances in billets, but the belief is 
growing that more favourable terms will be made 
with large buyers, especially by those concerns 
which make their own billets. There is less feverish- 
ness, more steadiness, but yet an extraordinary 
demand continues in all lines. A great deal hangs on 
railroad traffic. May earnings on 131 roads were 7 
per cent. gross better than May, 1894, and 22 per 
cent. better, net. Since January 1 to June 1, increase 
in net earnings over same time last year, 94 per cent. 
As compared to 1892, railroad earnings are 14 per 
cent. below so far. Stocks have improved 10 points, 
but are 4 per cent. below 1892. .The Treasury deficit 
is growing, and the most serious disturbing fact is the 
possibility of large gold exports, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was not large, but the market was pretty 
cheerful in tone, and a fair amount of business was trans- 
acted. Inquiries were numerous, and there was a disposi- 
tion on the part of buyers to enter into contracts for de- 
livery to the end of the year. The general quotation for 
prompt f.o.b. delivery of No. 3 g.m.b, Cleveland pig iron 
was 363., and several sales were recorded at that 
figure. In some cases, however, 35s. 104d. was accepted. 
For No. 3 delivered to the end of the navigation season, 
36s. 3d. was realised. No. 1 Cleveland pig iron was said 
to be obtainable at 37s, 6d., but sellers, as a rule, asked 
rather more. The lower qualities were steady at 35s. for 
No. 4 foundry, and 34s. for grey forge. Middlesbrough 
warrants closed at 36s. 24d. cash buyers. East coast 
hematite pig iron was in fairly good request, and 
several ers asked rather —— prices than they 
did a week ago. The demand was better both for 
exportation and for local consumption. Business was 
one at 433. 3d. for early deliv of Nos. 1, 2, 
and 3, and some firms held out for 43s, 6d. Spanish 
ore was stiff. Rubio was sold at 12s. 44d. ex-ship Tees, 
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To-day there was not very much doing, but the market 
was very firm. (uotations for makers’ iron were the same 
as those ruling yesterday. The only change was in Mid- 
dlesbrough warrants, which were a shade stiffer, and 
closed 36s. 3d. cash buyers. 


Manufactured Iron and Stecl.—Some of the finished 
iron producers report a rather better feeling, but the 
low prices which have ruled for so long are not quotably 
changed. There are probably a few more inquiries, but 
they do not lead to much business, and several firms are 
badly off for work. Common iron bars are quoted 41. 15s.; 
best bars, 5/. 53.; ship-plates, 41. 123. 6d. ; and ship- 
angles, 41. 103.—all less the customary 24 per cent. dis- 
count for cash. Producers of nearly all classes of steel 
are pretty actively employed, and though prices advance 
only slowly, they have a decided upward tendency. Ship- 
plates are 4/. 17s. 6d., and ship-angles 4/. 153.—both less 
the usual discount. Ib would be somewhat difficult to 
place orders for heavy sections of steel rails under 3/. 15s. 
net at works. 


The Coal and Coke Trade.— Fuel on the whole is steady. 
On Newcastle Exchange about 8s. 104d. is quoted for best 
Northumbrian steam coal. Small steam plentiful at from 
3s. 3d. Gas coal quiet. Buoker coal is very abundant 
and prices are weak. No alteration in manufacturing 
coal, Coke is very firm, the large demand being main- 
tained. Here good blast-furnace qualities are quite 
123. 3d, delivered at Cleveland works. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel Trades.—There can be no doubt that 
political matters have for a short time had an effect in 
preventing the spread of trade, but there appears a re- 
vival of confidence. Neither in iron nor steel have prices 

iven way. In district brands trade is rather slow, 

incolnshire pig being quoted 38s. for forge to 40a. for 
foundry, and Derbyshire foundry 44s. to 453. for cash 
delivered at station, equal to 40 miles from furnaces. 
Makers of bars are a little busier, and prices are firm at 
5l. 2s, 6d. for Lancashire ; 5/. 23. 6d. to 51. 5s. for Stafford- 
shire ; 5/. 5s. to 5. 7s. 6d. for Yorkshire ; sheets, 7/. 2s. 6d. 
for fair qualities. So far as iron sheets are concerned, the 
local trade is slack. In the steel market there is a distinct 
improvement in the call for best qualities of crucible cast, 
orders coming in plentifully from the home market, the 
United States, and India, with more encouraging advices 
from Australia and South Africa. The Bessemer market 
shows signs of an advance, as best qualities of suitable 
hematite pig are dearer. Prices ruling are 4/. 5s. to 
4l. 78. 6d. for guaranteed carbon billets, but makers will 
not commit themselves forward at this price, and every- 
thing points to an increasing trade in this department. 


Shefficld Engineering Socicty.—At a meeting of this 
society, just held, a paper was given by Mr. H. J. 
Kuypers on ‘‘Propeller Bosses,” Mr. Eclair Heath, 
Whit. Sch., in the chair. The lecturer gave a very inte- 
resting account of the manufacture of bosses, and m bee 
by means of slides how accurate work could be turned 
out of shops with apparatus designed for the purpose of 
boring, turning, facing, scraping, &c. He also empha- 
sised the necessity of careful work required when fitting 
on to the shafts of steamers. In the discussion that fol- 
lowed, Mr. Eclair Heath gave some useful information in 
reference to keying on of propellers and propeller work 
generally. A hearty vote of thanks to Mr. Kuypers 
brought the meeting to a close. 


The Coal Trade.—The question of railway rates has 
been prominently under discussion during the past week. 
The Yorkshire colliery proprietor is more heavily handi- 
capped than ever before, the change made by the com- 
panies in carrying 20 cwt. instead of 21 cwt. to the ton 
having added 5 per cent. to all rail carriage, whilst the 
new arrangements for sidings charges, though it may 
cause a more effective use of wagons when trade is 
good, at present compels them to throw down a 
larger quantity of fuel at the collieries than would 
otherwise be the case. A steady demand for steam 
coal is maintained, and the freights continuing low, 
the tonnage forwarded to the Humber ports for export 
is very large, and has probably never been exceeded. 
(Juotations: Barnsley hards, 6s. 6d. to 7s. 3d. per ton, 
seconds and Parkgate, from 6s.; Silkstone best, 8:. to 
93. per ton; ordinary qualities, 7s. 6d. to 83.; screened 
slack 43, to 5s.; pit slack from 2s. 6d. 





NOTES FROM THE SOUTH-WEST. 

Cardi{.—A good business is anticipated in steam coal 
now that the elections are over; the best descriptions 
have made 10s, 3d. to 103. 6d. pei ton, while secondary 
qualities have brought 9a. 3d. to 9s. 9d. per ton. House- 
hold coal is not hkely to improve in price until the 
approach of the winter season ; No. 3 Rhondda large has 
made 93, 3d. to 93. 6d. per ton. There has been about an 
average demand for small steam coal. Coke has made 
about former rates ; foundry qualities have been quoted 
at 15s. to 16s., and furnace ditto at 12s. to 14s per ton 
free on board. 


Water Supply of Merthyr.—A new reservoir is proposed 
to be built at an estimated cost of 120,000/. 


Cardiff Corporation Water Works.—Recent rains have 
dissipated all apprehensions of a water famine. The 
stock in the Cantreff reservoir has increased to the extent 
of 166,000,000 gallons. The Llanishen reservoir also ex- 
hibits an increase of 42,000,000 gallons. Mr, Williams 





has resigned the post of engineer and manager of the 
existing Cardiff Water Works. The Water Works Com- | 





| mittee of the Cardiff Town Council recommends that Mr. 


Priestley should undertake the duties of manager pre- 
viously performed by Mr. Williams. 


Bristol Tramways.—Some rapid work has just been 
accomplished by the Bristol Tramways Company, Limited, 
in connection with an electric line to Kingswood. Origi- 
nally the directors proposed to adapt the old line between 
St. George and West-street; but doubts arose some two 
or three months since as to the policy of placing heavy 
electric cars on rails not especially constructed to carry 
them. Afterconsidering the matter, the directors deter- 
mined to substitute a new line. The additional length of 
line from St. George to Kingswood and the Old Market- 
street portion has been for some time in the hands of a 
contractor; but on the advice of Mr. J. C. Robinson, 
C.E., the directors resolved to be their own contractors 
for this particular piece of work. They had to deal 
with roads over which there is a heavy traffic, but they 
pulled up the old Jine and laid down the new one, 
with doublings and complicated curves, in six weeks 
from the date of starting. Last week Mr. Robinson 
reported to the board that the work was completed, 
and in order to show their appreciation of the manner in 
which it had been carried out, the board voted 100/. for 
distribution among the foremen. Approximately, three 
miles of single line have been laid. This is at the rate of 
half a mile a week. 


South Wales Institute of Engincers.—A general meeting 
of the South Wales Institute of Engineers was held on 
Thursday at Cardiff. Mr. A. J. Stevens (president) 
occupied the chair. Mr. L. Stephens and Mr. H. C. 
Riches were congratulated by the chairman upon their 
election as members of the Institute. Arrangements were 
discussed for a proposed excursion to Scotland on the 
26th of August, and the chairman announced that 
Mr. Archibald Hood had arranged for a visit to certain 
collieries, as well as the Forth Bridge. A discus- 
sion was resumed on a paper by Mr. G. E_ J. M‘Maurtrie, 
Assoc. M. Inst. C.E., on “The Variation in Pressure in 
Cornish and other Pumps,” and also on a paper by 
Mr. E, M. Hann, M. Inst. C.E, on ‘‘An Outburst of 
Water and Means of Dealing with it.” Afterwards Mr. 
Hort Huxham explained ‘‘ Webber’s New Miners’ Dial,” 
and said the dial had been found to work excellently by 
all who had used it. Mr. T. Arnold, Assoc. M. Inst C.E., 
made some additions to a paper read at the last meeting 
on “The Western Part of the South Wales Coalfield,” 
and promised at the next meeting to supply further in- 
formation upon certain points suggested by different 
speakers. The discussion was adjourned. The secretary 
(Mr. Hort Huxham) read a paper in explanation of Mr. 
W. Bert’s improved safety lamp and lighting apparatus. 
The discussion was adjourned. 


Railway Electric Lighting.—The directors of the Barry 
Railway Company are about to make arrangements by 
which the whole of the company’s passenger trains will 
be lighted by electricity. With this object a new first 
and second class coach, specially fitted with electric 
appliances of the most improved type, has been put on 
the line for test purposes ; the experiment having proved 
successful in every detail, it is expected that the whole of 
the passenger trains on the Barry railways will be simi- 
larly lighted. 


The *' Melampus.”—The Lords of the Admiralty have 
approved of 2227/. being spent at Devonport in making 
good defects in the Melampus, coastguard cruiser. For 
the past two years the vessel has been working with one 
of her boilers cracked. The defect, which was patched, 
has further developed, and it has now been decided to fit 
a new boiler. 


Western Wagon and Property Company, Limited.—The 
directors’ report to June 30, 1895, shows an available 
balance of 5103/. 11s. 54., from which must be deducted a 
dividend paid in January, 1895, at the rate of 8 per cent. 
per annum, leaving 30237. 11s. 5d., which it is proposed to 
appropriate as follows: Dividend at the rate of 8 per cent. 
per annum (free of income tax) on share capital, 2080/. ; 
amount to be carried to the reserve fund, 800/. ; balance 
to be carried to the credit of next account, 143/. 11s, 5d. 


The ** Lynx,” the ‘‘ Spanker,” and the “‘ Sharpshocter.”— 
Mr. A. J. Durston, Kngineer-in-Chief of the Navy, 
arrived at Devonport on Saturday for the purpose of 
inspecting the Lynx, torpedo-boat destroyer, and the 
Spanker and the Sharpshooter, torpedo gunbeats, each 
of which is fitted with a distinct type of water-tube 
boilers. The Sharpshooter has completed successfully 
series 1 and 2 of the programme of trials recently ar- 
ranged for her by the Admiralty. Before commencing 
series 3, Mr. Durston, with the engineering officials of 
the dockyard, will make a careful examination of her 
machinery and boilers. Mr. Durston’s inspection of the 
Lynx is associated with the injury to her foremost 
boiler and the subsequent official inquiry. 


Barry Railway.—At a meeting of the directors of the 
Barry Railway Company at Cardiff on Friday, it was 
decided to recommend, at the forthcoming half-yearly 
meeting, a dividend at the rate of 4 per cent. per annum 
on the preferred ordinary stock, and 6 per cent. on the 
deferred ordinary stock, making a dividend at the rate 
of 10 per cent. per annum on the old undivided stock. 
This dividend is at the same rate as that for the corre- 
sponding half-year. The amount carried forward is 
76572. 10s. 2d. 

Ca'dy Island.—A telegraph cable is to be laid to con- 
nect Caldy Island with the mainland, 


Toff Vale Railway.—The ratio of the pry expenses 
to the traffic receipts stood in the first half of this year at 
53.89 per cent., as compared with 54.07 per cent, in the 
corresponding period of 1894. In the course of the past 


half-year the company expended 2810/. for 21 mineral 
brake vans, At the close of June, 1895, the company 
owned 190 locomotives, 96 tenders, 250 vehicles used in 
the coaching department, and 2606 vehicles used for the 
conveyance of minerals and goods. The aggregate outlay 
—_ 4 working stock to the close of June, 1895, was 
550,6477. 


NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet market 
last Thursday forenoon, and prices were inclined to be 
flat, but quotations stiffened up, and finished at about the 
final rates of the previous day. Close on 10,000 tons were 
dealt in, principally Scotch. In the afternoon some 6000 
or 7000 tons were dealt in, the tone being firm, and prices 
ld. to 2d. per ton higher. At the close the settle- 
ment prices we tch iron, 45s. 3d. per ton; Cleve- 
land, 36s. 3d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. 3d. and 43s. 9d. per ton. On Friday 
forenoon a quiet business was done at steady prices. 
About 10,000 tons of Scotch iron changed hands, the cash 
price giving way 3d. per ton. Cleveland was quoted 
ld. per ton lower. In the afternoon a fair business was 
done, upwards of 15,000 tons being dealt in, 10,000 or 
12,000 tons being Scotch. The tone was dull, prices 
dropping from 1d. to 2d. per ton, and the settlement 
prices at the close were 45s. 1}d., 36s. 14d., 45s., and 
43s. 94. per ton respectively. A very large amount of 
business was transacted on Monday forenoon, the turn- 
over being fully 30,000 tons. The bulk of it was Scotch, 
but one line of 5000 tons of Middlesbrough hematite iron 
was passed through hands. Prices were very firm, in 
sympathy with the strong reports cabled as to the posi- 
tion of the iron and steel trades in the United States, 
Advances of 1d. to 34d. per ton were made. Middles- 
brough hematite iron, however, gave way exceptionally 
14d. perton. Much of the business done was on forward 
account. There was less doing in the afternoon, when 
about 15,000 tons changed hands, 10,000 tons being 
Scotch and 4000 tons Cleveland. Prices were but 
slightly altered from the forenoon. The settlement 
prices at the close were, respectively, 453. 3d., 363. 3d., 
45s. 44d., and 43s. 9d. per ton, A moderately good 
business was done at the forenoon market on Tuesday, 
the turnover being probably 20,000 tons, of which 10,000 
tons were Scotch, 4000 tons Cleveland, and 6000 tons 
Cumberland hematite iron. Prices were rather easier, 
ranging from 4d. to 3d. per ton down. The tone of the 
afternoon market was steady. About 15,000 tons of all 
kinds were dealt in, two-thirds being Scotch, which 
advanced in price 4d. per ton, while Cleveland and Mid- 
dlesbrough hematite iron each fell 1d. perton. At the close 
the settlement prices were 45s. 14d., 36s. 14d., 45s. 14d., and 
433. 44d. per ton respectively. The market was very 
quiet this forenoon, the business done nob amounting, 
probably, to more than 6000 or 7000 tons. Prices 
advanced all round—4d. to 2d. per ton. Prices were 
firmer in the afternoon, but sales were exceedingly limited 
in extent. The settlement prices were, respectively, 
45s. 3d., 363. 3d., 453, 44d., and 43s. 6d. per ton. The 
following are some of the current quotations for No. 1 
special brands of makers’ iron: Clyde, 49s. per ton; 
Goctimerda, Summerlee, and Calder, 50s. 6d. ; Coltness, 
52s. 6d.—the foregoing being shipped at Glasgow; Glen- 
arnock (shipped at Ardrossan), 493.; Shotts (shipped at 

ith), 52s.; Carron (shipped at Grangemouth), 54s. per 
ton. Makers of these and other special brands have 
for some days past been firm in their quotations. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 5677 tons, as compared with 2807 tons in the 
corresponding week of last year. They included 120 tons 
for India, 230 tons for Australia, 455 tons for Germany, 
200 tons for Russia, 170 tons for Holland, 148 tons for 
Belgium, smaller quantities for other countries, and 4113 
tons coastwise. There are still 76 blast-furnaces in actual 
operation in Scotland, compared with 11 at this time 
last year. The general tendency of the market is that of 
a hardening, and distinctly more disposition is shown to 
buy than to sell. This remark refers more especially to 
members of the “‘ ring,” who are evidently not in stock to 
any extent. The outside public are still slow to investor 
to speculate. Consumers are more disposed to anticipate 
their requirements, but even they are cautious, The 
elections have to a considerable extent retarded business, 
especially in warrants; but that condition of things is 
generally expected to disappear immediately, and then a 
change may baseen. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 282,087 
tons yesterday afternoon, against 282,087 tons yesterday 
week, thus showing no change for the past week. 


Finished Iron and Steel.—Ib is reported that a con- 
siderable amount of work has recently been placed at 
rather harder prices. Makersof malleable iron, however, 
still complain of the scarcity of specifications. 


Glasgow Copper Markct.—Last Thursday forenoon 150 
tons of copper were dealt in, and prices were 1s. 3d. 
firmer than on the preceding day. Only one lot was sold 
in the afternoon, and prices closed 1s. 3d. per ton up. 
There was a firm market on the following forenoon, the 
alleged cause being another advance in the price of the 
metal in America. Sellers were very scarce, and no 
business was done. Quotations were raised 2s. 6d. per 
ton from those of the previous afternoon. The tone 
was again very firm in the afternoon, prices advancing 
other 1s, 3d. per ton. About 150 tons were dealt in. 
On Monday afternoon the market was excited. Some 
300 tons changed hands, and at 45l. 17s. 6d. sellers the 
three months’ price showed a gain of as much as 17s. 6d. 
per ton from last Friday. In the afternoon the market 
was easier, London not responding to Glasgow prices. One 








hundred tons were dealt in, and the close was firm at 
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451. 7s. 6d. per ton cash buyers, and 45/. 15s. three 
months. <A drop of 63s. 3d. per ton took plave in the 
afternoon. A fair amount of business was done yesterday 
forenoon, and the tone of the market was firm, the 
further advance in America keeping prices very hard. 
The sales amounted to 100 tons, and prices showed a rise 
of 1s, 3d. per ton. Asimilar amount of copper was sold 
in the afternoon, when the quotations again went up 
1s. 3d. per ton. Dealing was fairly active this forenoon, 
100 tons being sold, and the close showed a gair of 3s. 94. 
at 457. 15s. three months sellers. A lot of 25 tons was 
sold in the afternoon at an advance of 2s. 6d. per ton. 


North British Association of fas Managers.—The 34th 
annual meeting of this association—the oldest organisa- 
tion of the kind in existence— was held last Thursday and 
Friday at Melrose, in Sir Walter Szott’s country. Mr. 
Alexander Wilson, manager of the Dawsholm Gas 
Works, Glasgow, occupied the presidential chair, and 
delivered a highly interesting opening address, in which 
he dealt largely with the use of hydraulic stoking 
machinery, in which he has had much experience during 
the past two years or so, and with the production of 
oil gas and carburetted water gas for enrichment of 
poor coal gas, Subsequently Mr. William Young, of 
Peebles, read a valuable paper, entitled ‘‘ Notes on 
the Chemical Constitution of Illuminating Gas in rela- 
tion to its Illuminating Value, and on some of the 
Physico-Chemical Conditions which Influence the Lumi- 
nosity of Gas Flames.” The managers at Saltcoate, 
Portobello, and Broughty Ferry read papers on the fol- 
lowing subjects: ‘‘A Plea for Standardising Meter 
Unions,” ‘* Notes on the Heating Value of Coal Gas,” 
and ‘*On the Working of Shale and Splint Coal versus 
Oil and Splint Coal.” On the second day of the meeting 
the members and lady friends drove to Abbotsford, and 
spent some time in the inspection of the house made 
famous by the author of the ‘‘ Waverley Novels” and 
other works. Next year’s meeting is to ba held at Edin- 
burgh, with Mr. Yuill, Alloa, as the president. 


Clyde Shipbuilding Trade: Launches during July.—As 
in former years, the long stoppage of work consequent on 
the occurrence of the Glasgow and Greenock summer 
holidays in July, has led to only a small output of new 
shipping from the Clyde shipbuilding yards during the 
month which closes to-day. Odaly eight vessels were 
launched over the month, of a total of 16,050 tons, as com- 
pared with fourteen vessels aggregating 13,818 tons in 
July of last year. They were the Moyune, a steel 
screw steamer of 4650 tons gross, built by Messrs. 
D. and W. Henderson and C».. Glasgow, for the 
China Mutual Steam Navigation Company of London ; 
the Manila, a steel screw of 4300 tons gross, built 
by Messrs. Charles Connell and Co. for Spanish owners ; 
the Foochow, triple-expansion screw steamer, of 2000 
tons, built by Messrs. Scott and Co., Greenock, for the 
China Navigation Company ; the Koningin Regentes, a 
steel paddle steamer of 2000 tons, built by the Fairfield 
Company for the Zeeland Steamship Company, of 
Flushing ; two small tug steamers, and two sailing ships, 
of 2800 tons and 2400 tons deadweight carrying capacity 
respectively. 


Government Order for Clydebank.—It is stated to-day 
that Messrs. J. and G. Thomson, Clydebank, have 
been commissioned by the Admiralty to build other four 
torpedo-boat catchers similar to those constructed by the 
same firm, They are to havea very high rate of speed. 





MISCELLANEA. 
Tue Science and Art Department has just published its 
directory, revised to June, 1895, relating to science and 
art schoo!s and classes. 


_The general election of the New South Wales Legisla- 
tive Assembly has resulted in the choice of 62 advocates 
of free trade, 44 protectionists, and 19 labour members. 


In 1893 there were 86,298,470,000 gallons of water 
pumped at the Chicago Water Works, equal to 147 gallons 
per head per day. 


The Railroad Gazelte states that on July 13 the Empire 
State Express ran from Syracuse to Albany, 149 miles, in 
149 minutes, including a stop of 8 minutes at Utica. 


At the end of the commercial year 1893 94 there were 
a5 Tokio six telephonic exchanges; at Yokohama, two; 
at Osaka, three; at Kobe, two; there were in all 2672 
subscribers. The cost is about 7/. per subscriber. 


An arrangement has been effected in the pinmaking 
trade by which a bonus on wages is regulated by the ell- 
Ing price of pins. A wages board, composed of an equal 
number of masters and operatives, is to settle all disputes. 


A new form of magnetic clutch has been patented by 
Major Holden, R.A., and Messrs. Drake and Gorham, 
and has been tried practically for some time past at 
Woolwich Arsenal. 


Mesers. Wm. Simons and Co., Renfrew, have converted 
their firm into a private limited liability company, with 
the name of Wm. Simons and Co , Limited. The directors 
are Mr. Andrew Brown, Mr. William Brown, and Mr. 
Walter Brown. 


M. Hospitalier has published an account of the accu- 
mulator carriages that took part in the recent race to 
Bordeaux and back. The figures show that these car- 
riages have no chance whatever in competition with those 
driven by gazolene motors, 


Electric street railroad mail cars are now running in 
Ebiledelphie between Chestnut Hill and Passyunk eight 
times a day. At nine points along the route lettera can 

posted in the cars. There is a saving of two to three 

ours Over posting in street boxes. 


According to the Engineering News the following are the 
sharpest curves on the chief ship canals: Manchester, 
1980 ft. radius; Suez, 2000 ft.; Nicaragua, 2528 ft. ; 
Panama, 2000 ft. ; Baltic, 3280 ft. Some of these are, of 
course, only projected. 


Steam and sailing vessels aggregating 132,719 tons were 
built in the United States during the year ending June 30, 
1895. The total number of vessels was 682, of which 283 
were steamers of 75,728 tons, and 399 sailing vessels with 
56,990 tons, 


According to the Scientific American, the tinplate mills 
completed in the States have a possible output of 
5,310,000 boxes per annum, while those contemplated will 
add 1,740,000 more boxes. The total consumption of 
tinplates in the States is 600,000,000 boxes per year. 
Of this amount 1,500,000 are used on the Pacific coast, or 
by the Standard Oil Ccmpany, who obtain a rebate of 
duty on exportation. 


Mr. Richter, in a recent number of the Zeitschrift fiir 
Electrochemische, gives his experience of zinc plating iron 
tubes by electricity. As a bath he employs a neutral 
solution of zinc sulphate, and he makes use of a current 
density of 200 to 700 amperes per square metre. It is 
important that there shall be no other salts of electro- 
negative metals present, and no contamination from the 
pickling bath. he iron must be entirely freed from 
grease by a hot 10 per cent. solution of caustic soda. 


The Canadian Engineer gives the following recipes for 
preparations to keep tools from rusting. Dissolve 4 oz. 
of camphor in 1 Ib. of melted lard, take off the scum, and 
mix in as much black lead (gra hite) as will give it an 
iron colour. Smear the tools with this mixture, and after 
24 hours rub clean with a soft linen cloth. Another 
coating is made by mixing slowly 6 oz. of lard to 1 oz 
of resin, and stirring till cool. When semi-fluid it is 
ready for use. 


An electric street railway on the conduit system has 
been in opsration experimentally in Lenox-avenue, New 
York, for the past month. Thecontact plough suspended 
from the car, passes through a slot in the centre of the 
track, and elastic contact-pieces on it press against the 
flat surfaces of two iron conductors running the entire 
length of the conduit. These conductors are each 3 in. 
out of the centre line of the conduit, to avoid the drip 
through the slot. They are of channel irons 4in. deep 
and 30 ft. long. 


At the present time about 2000 mechanics are employed 
on the first-class battleship Magnificent, in Chatham 
Dockyard, that being the largest number of workmen 
ever employed in that yard upon one vessel. The Mag- 
nificent will be ready for her first commission before the 
close of the present year. This will give a period of 
somewhat over two years from the laying down of the 
Magnificent to her actual completion for sea, a circum- 
stance which is without a parallel at any other Royal 
Dockyard. 


According to a cable to the Glasgow Herald, the United 
States cruiser New York, which only left Plymouth on 
Thursday, the 18th, arrived at New York on the 25th ult., 
and reported having experienced unusually bad weather. 
For such a vessel the swiftness of the voyage would have 
to bs — as highly creditable even in the most 
favourable weather. The cable adds: ‘* Unless, there- 
fore, there is some exaggeration in the description 
of the ship’s experience, America must be admitted to 
to possess at least one cruiser of the ocean greyhound 
type. It was arranged that the voyage should be made 
under full sea speed ; but no one supposed that such a 
record would be established.” 


Some interesting statistics of street railways in America 
are given by the Strect Railway Journal, The number of 
roads is 976, the total length of track being 13,588 miles, 
of which 10,363 miles are worked by electricity, 632 miles 
by cable, and 1914 miles by horses, the remaining 679 
miles being classed miscellaneous. The preponderance of 
electric traction is universal, California (160), Missouri 
(163), Illinois (86), Pennsylvania (62), and New York (46), 
making up a large a of the cable mileage, the 
figures in parentheses showing the extent of the cableways 
in the States named. The number of cars is 44,745, or 
3 29 per mile. The total capital liabilities per mile are 
19,120/.—a somewhat large figure. 


Dr. A. M. Bleile, of the Ohio State University, explains 
the cause of death in electric shock as follows: Death is 
due to the fact that the current produces a contraction of 
the arteries through an influence on the nervous system, 
and this constriction of the arteries throws in such a me- 
chanical impediment to the flow of the blood as the heart 
is unable to overcome. Where such a drug as nitro- 
glycerine or nitrite of amyl is given to counteract this 
effect, much larger doses of electricity than the ordinary 
can be borne. Artificial respiration may be of use in 
cases of simple stunning, but when large quantities of 
current pass, no rational means of resuscitation have, as 
yet, been suggested. 


The Canadian nickel mines at Sudbury, Ontario, 
raised 112,037 tons of ore last year, of which 87,916 tons 
were smelted. The ore only contains a small percentage 
of nickel, however, so that the amount of the metal con- 
tained in this large quantity of ore was but 2570 tons, 
which was accompanied by 2748 tons of copper, and some 
3} tons of cobalt. The cost of producing the nickel matte 
from the ore is heavy. It is crushed and then roasted, 
which gets rid of some of the sulphur. Smelting is 
effected in water-jacket furnaces, the charge containing 
8 tons of roasted ore to a ton of coke, the result being a 
matte containing some 15 per cent. of nickel. .This matte 
is not usually refined in an is exported as it 








stands. The Vivians, however, Bessemerise the matte, 


raising the content to 40 per cent. of nickel before export- 
ing it to Wales. Other processes of reduction are being 
experimented with, amongst them an electrolytic pro- 
cess, which is, however, handicapped by the tariff on the 
acids required. 


On Saturday the sixth annual festival given to the work- 
men and their wives and children, numbering over 6000, 
by the directors of the South Metropolitan Gas Company 
took place. The festival is held in connection with the 
scheme of profit-sharing carried on by the company. Mr. 
George Livesey, in an address, referred to the great 
vitality of the profit-sharing movement. The amount of 
the bonus which stood to the credit of the men a year ago 
was 38,0007. It now stood at 42,000/. In addition to this 
20,0007. had been invested in the company’s stock by the 
men, so that the porto had enabled them to 
put by an average of 10,000/. per annum for the past six 
years. After explaining how the lower the price of gas 
the more business was done by the company and the 
greater the profits for division among the men, he an- 
nounced, amidst great cheering, that the directors 
intended forthwith to lower the price of gas to the public 
by one penny per 1000 ft. The effect of this to the men 
would be that the bonus would rise from 6 per cent. to 74 
per cent, on the men’s wages. Incidentally he mentioned 
that the cost of the festival was between 700/. and 800/. 


In a communication to Le Genie Civil, Mr. E. Andreoli 
describes a curious experiment on indirect electrolysis. 
Taking a cell divided into three compartments by porous 
diaphragms, a solution of any salt is placed in the 
central compartment, whilst the two electrodes are placed 
in the side compartments immersed in similar or different 
electrolytes. ‘I'he decomposition of these latter is, on the 
current being passed, effected as if the central compart- 
ment did not exist, the solution in it being unaffected. 
In this form the experiment is an old one, but Mr. 
Andreoli finds that if a plate or series of plates is placed 
in the solution in the central compartment, reactions 
occur which can only be attributed to an indirect or 
secondary electrolysis. If, for example, the two outer 
compartments are filled with a solution of common salt, 
and the central one with a solution of cyanide of gold. 
Let the anode in the one compartment be of carbon, and 
the cathode in the other of iron. On passing a current 
under these conditions, chlorine is evolved at the carbon 
electrode and caustic soda produced at the other, the 
cyanide solution being, as aforesaid, unaffected. If, how- 
ever, whilst the current is passing, a series of metal plates 
are immersed in the cyanide solution, the gold is de- 
posited on them, though neither chlorine nor soda appears 
to pass into the central compartment. 


About 200 representatives of cotton-spinning firms and 
others had a trip on Saturday on the Manchester Ship 
Canal, under the auspices of the Manchester Cotton Asso- 
ciation. This is an organisation which has been formed 
to secure the direct importation of cotton to Manchester. 
The association was not formed in time to have much 
influence upon the importation of last season’s crop, but 
hopes are entertained that a substantial portion of the 
trade of the coming season will be secured. The trip on 
Saturday was intended as a move in that direction. The 
members of the association represent 14,000,000 spindles, 
and mapy influential spinners were included in the party, 
Speeches weredelivered by Mr. C. W. Macara (president of 
the association), Mr. J. K. Bythell (chairman of the Ship 
Canal Company), Mr. Reuben Spencer, and some of the 
Oldham spinners. Mr. Macara said that nearly 150,000/. 
a year could be saved if the raw cotton came direct to 
Manchester, and another 150,000/. if the manufactured 
goods were shipped by the canal. It was not necessary 
to put the brokers in Liverpool to the expense, at first, of 
opening offices in Manchester. They would be porfectly 
willing to buy cotton at Liverpool which was lying at 
Manchester, if those concerned would send them the cotton 
they required, and not that which had been rejected ab 
Liverpool. 


A novel method of sinking well foundations has 
recently been employed for the Johnston Building, New 
York City, and is described inthe Engineering Record. 
Some 27 ft. of earth and water charged with sand had to be 
passed through before solid rock was met with. It was 
therefore determined to use well foundations. The 
diameters of the wells varied from 5 ft. 5in. to 13 ft., 
according to the load to be carried, and in all 44 of them 
weresunk, Each well was made of 4-in. to §-in. steel plate 
in lengths of 6 ft. The shoe at the bottom consisted of a 
number of hollow cast-iron segments with a serrated 
cutting edge, Each of these segments was connected 
with a supply of pressure water, which issued in a fine 
stream from suitable perforations in the shoe. The soil 
around the foot of the cylinder was thus loosened, and 
there was no difficulty in forcing it down to a firm 
foundation by loading it with kentledge. The maxi- 
mum water pressure used was 150 lb. per square inch, 
Having reached firm ground, excavation was commenced 
from the top, the walls of the cylinders being strutted by 
triangular frames as the work proceeded. Iv had been 
anticipated that the inflow of quicksand would cause 
trouble in this work, and in that case grout would have 
been injected into the ground through the perforations 
in the cylinder shoe, but this precaution proved unneces- 
sary. The interior of each cylinder was finally filled up 
with concrete. The work was done very rapidly, one 
cylinder being sunk 28 ft. in three hours, though 36 hours 
was taken in another case, 





Swiss Exxecrric Traction.—Electricity from the power 
of a Swiss waterfall is about to be employed in pulling car 
loads of passengers up Mount Cervin and to the top of 
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THE NORTH-EAST SEA CANAL 
(For Description, see Page 136.) 
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FRIDAY, AUGUST 2, 1895. 
THE RAILWAY RAOE TO THE NORTH. 
As we stated last week, a new railway race to 
Scotland has been started, the objective point this 
time being Aberdeen, rather than Edinburgh ; and 
there is every prospect of an exciting time, as we are 
just entering the month when such displays are 
effective, owing to the extensive holiday and 
sporting traffic. Moreover, each week brings an- 
nouncements of the acceleration of trains alike to 
Aberdeen and Edinburgh, and before specifying 
the effect of these, it may be pertinent to inquire as 
to the advantage of such racing to the general public, 
and as to the value to the railway engineering pro- 
fession. It would be difficult, if even within our 
province, to measure accurately the advantage to 
the shareholders of the railway company. Certainly 
at first sight it does not seem consistent with 
economy to have, as was the case in the famous 
race in August of 1887, five separate west coast 
expresses to different parts of Scotland within two 
hours, when two or three trains as far as Carstaira 
Junction might have been sufficient; with three 
Midland expresses, and five Great Northern trains 
on different routes, but for the same objective 
points, when one and two respectively might 
have sufficed also for the greater part of the 
journey. But each company has its prestige to 
maintain, otherwise public support is withdrawn, 
and if it be suggested that amalgamation might 
result in economy for the shareholder, the reply 
is that the British public have a most steady in- 
clinatioa in favour of competitive railways. More- 
over, progress requires such competition. 

Again, as we shall presently show, permanent 
acceleration follows upon such contests, and thus 
railway travelling is encouraged. When the journey 
to Glasgow or Edinburgh took, as was the case 20 
years ago, 11 hours, even in the fastest train, and in 
the third-class trains several hours more, a journey 
demanded almost heroism; whereas now when 
84 hours suftices, even for third-class passengers, 
too, there is no hesitancy, the journey ia less serious, 
and the number of passengers has increased enor- 
mously. At the same time economy in working 
becomes, with keener competition, a necessity, so 
that ingenuity towards this end is stimulated. Thus 
there is a measure of permanent good, even to the 
shareholders, which cannot accurately be estimated. 

That there is advantage to the general public is un- 
doubted. The 1887 race provides evidence of this. 
Prior to that date the two companies lived in har- 
mony, with only those little discords which are 
necessary to obviate monotony. The duration of 
the quickest journey to Glasgow by the west coast 
route had in 17 years decreased only some three- 
quarters of an hour. Formerly the night trains 
were the quicker, the journey by day occupying 
103 hours as late as 1876. The east coast trains, 
on the other hand, had, and still have, to go 
first to Edinburgh and then travel due west to 








aes} Glasgow, which handicaps the company, the rela- 
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tive distarces being 4397 against 4014 miles by the 
west coast route ; so that the time by the Hast Coast 
route trains was first about 12 hours, being gradually 
reduced in 1876 to 10 hours 20 minutes. In this 
case also the day trains were the slower. And from 


3| 1876 the fastest times were on the west coast, 10 


hours, and on the east coast 10 hours 20 minutes. 
To Edinburgh, which, perhaps, is more the objec- 
tive point of tourist traffic, both lines are fairly 
equal so far as distance is concerned, the east 
coast route being 3924 miles, and the west coast 
400} miles. In the days of peace the east coast 
trains covered the distance in an hour less time 
than the west coast trains, which carried third-class 
passengers. The quickest third-class east coast 
train then took 10 hours, and nearly 12 hours 
to Glasgow. Every one knows how the third- 
class passenger has become more and more an 
important item in the economy of railway com- 





panies, and there is little wonder that the com- 
panies associated with the east coast route—the 
Great Northern, North-Eastern, and North British 
—determined to have third-class carriages on their 
best trains. Of course the advantage of getting to 
Edinburgh in nine hours encouraged the third- 
class passenger to adopt the east coast route, and the 
London and North-Western and Caledonian Com- 
panies felt some difference in the traftic. They 
therefore decided to accelerate their trains, and 
then came the tug of war in the summer of 1887, 
The results were brilliant ; but, as we shall presently 
show, those obtained on the Aberdeen run have 
been excelled, for the train from Euston at 8 P.M. 
on Tuesday arrived in Aberdeen just within the 10 
hours at 5.59 a.m. on Wednesday, the speed, in- 
cluding stoppages, being over 54 miles. 

It is perhaps an old story, that of 1887 ; but the 
public are prone to forgetfulness in such matters, and 
there is little wonder that the cry is again raised 
against the race of trains. That good will coma is as 
certain as was the result of 1887. Without entering 
into details, it may be said that in June of that 
year the London and North-Western shortened the 
run to Edinburgh from ten to nine hours, still 
carrying third-class passengers ; in July the east 
coast companies reduced their time to 84 hours, 
and carried third-class passengers ; and in August 
the London and North-Western made a similar ac- 
celeration, notwithstanding the greater distance, 
but the east coast at once retaliated by making the 
journey one of eight hours, sending, however, a relief 
train five minutes later from King’s Cross, to arrive 
half an hour later at Edinburgh, i.e., in 8 hours 
25 minutes. The London and North-Western Com- 
pany also ran their Edinburgh train separately, the 
time from August 6 being eight hours. Thus two 
hours were taken off in a few weeks on a journey 
of 400 miles, which meant a sudden increase of 
20 per cent. to the over-all speed. This time, too, 
was maintained, part of the distance being done 
at a mile a minute, while the over-all speed was 
534 miles an hour. The east coast final accelera- 
tion was to 7? hours, giving an average speed 
of 54 miles. Asa matter of fact, the final achieve- 
ment was making the journey in 7 hours 27 minutes, 
the average speed, including stoppages over the four 
divisions, varying from 564 to 58 miles an hour. 

The achievements of to-day are the commonplace 
performances of to-morrow, and now we have as time- 
table speed again 7 hours 30 minutes to Edinburgh, 
and an actual performance of 9 hours 59 minutes to 
Aberdeen this week. It is true we may not yet 
have reached a permanent time-table run equal to 
these feats ; but we shall have regular trains doing 
the journey from London to Edinburgh in 7? to 8 
hours, and to Aberdeen in 10 hours. Moreover, 
the great result of the 1887 race was the inclusion of 
third-class passengers in all trains, and, not only 
that, but they have now equal facility in dining, &c., 
with the first-class passenger,and presumably soon we 
shall have third-class sleeping carriages, as on some 
of the Continental lines. The truce which followed 
this recognition brought with it an arrangement 
whereby the day trains would take 84 hours to Kdin- 
burgh, the west coast taking 8? hours to Glasgow, as 
established by the race in 1887, while the east coast 
have steadily reduced their time to less than 10 hours 
toGlasgow. The 8 o’clock evening train of the east 
coast runs into Edinburgh in 8} hours, and we have 
for some time recognised in this the cloud of the 
size of a man’s hand betokening a storm. 

Whether it has been the cause of the present 
break it cannot be definitely said. But while every- 
body was excited over the election, the contest 
started both —— accelerating the train 
leaving at 8 o'clock. The west coast train was 
an Aberdeen special instead of the 8.50, which 
runs as the mail to Edinburgh, Glasgow, and 
Perth. At the same timea west coast train leaving 
two hours later (10 p.m.), and running slow north 
of Perth, was made express right through to Aber- 
deen, and to compete with this, the east coast put 
on a fast train to Aberdeen ; these changes have 
resulted in several decisive accelerations. The 
effect of them will be seen at a glance at the dia- 
gram accompanying this article. This diagram 
shows the duration of the shortest journey to Glas- 
gow, Edinburgh, and Aberdeen, over a period of 
25 years, the first by dots, the second by dashes, and 
the third by a full line, the east coast train in each 
case being marked more heavily than those running 
over the western trunk railways. The effect of the 


1887 race to Edinburgh is at once evident by the de- 
clining graphs. We have taken the times in August, 
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and have omitted the unusually fast runs in 1887 
as abnormal, while the even line of 1888 onwards 
marks the truce. 

As to the times to Perth, it may be said that 
these also show a decline after 1887 of 1 hour 
15 minutes, and a subsequent decrease to 9 hours. 
This change, as well as that on the Aberdeen 
line in 1888 and 1889, was due to the approach- 
ing completion of the Forth Bridge. So long 
as the east coast trains had to go through 
Larbert Junction and over the Caledonian metals, 
practically at the mercy of the west coast co- 
partnery, there was little or no gain from fighting, 
and both were content to rest. The speed contest 
to Edinburgh, however, quickened the pace, while 
the prospect of the opening of the Forth Bridge, 
and the splendid advantage it would give to the 
east coast trains, prompted an acceleration. Thus we 
find that by one stroke 2} hours were taken off the 
journey to Aberdeen. Formerly a passenger leaving 
London at 10 a.m. could not get into the Granite 
City until three next morning, spending, it is true, 
part of his time in Perth, to little advantage, how- 
ever. Again, if to save the early arrival he started 
by the evening train, it was past noon on the next 
day before he reached his journey’s end. The 
Forth Bridge changed all that, for when it was 
opened the east coast trains only exceeded by a few 
minutes the 12 hours, while with the longer road 
the west coast took 10 or 15 minutes longer. Thus 
three hours were ultimately taken off the fastest 
run, but that was not by any means commensurate 
with the possibilities of speed established by ordi- 
nary time-table running to Edinburgh or Perth. 

The distance to Aberdeen by the west coast 
route is 540 miles, and by the east coast route 523 
miles. Now 50 miles an hour is fair running to 
Edinburgh, so that the time to the northern city, 
if the character of the road were the same beyond 
Edinburgh as on the south of it, should be 
regularly on the former route 10 hours 50 minutes, 
and on the latter 104 hours instead of 11 hours 
40 minutes and 11 hours 20 minutes respectively, 
as taken up to within a few weeks. By tacit 
agreement, if not by mutual arrangement, the 
west coast has always been 15 to 20 minutes longer 
in reaching Aberdeen ; and this, combined with the 
attractions of the Forth and Tay Bridges, has pro- 
bably given the other: ute an advantage. That 
the Forth Bridge has actractions is borne out by 
the fact that the number of trains daily traversing 
it, many to convey tourists and excursionists 
anxious to see the great structure from the train, 
averaged last year 150. The London and North- 
Western are unwilling to recognise the time supe- 
riority, so that when the east coast companies at 
the beginning of the month accelerated the time of 
the 8 r.m. train by 15 minutes, so that it would 
arrive in Aberdeen at 7.20, the west coast com- 
panies retaliated on the 15th by announcing arrival 
at 7 p.m, which was an acceleration of 40 minutes. 

Both companies continued at these times until 
the 22nd, the east coast time being 7.20 and the 
west coast 7 for arrival at Aberdeen. Asa matter 
of fact, the west coast train arrived on Monday at 
6.46, on Tuesday at 6.21, on Wednesday at 6.53, 
on Thursday at 6.50, on Friday at 6 48, and on 
Saturday 6.38 ; the latter date being July 20. The 
fastest was thus 10 hours 21 minutes, which is 
equal to a speed of 52.3 miles per hour. The same 
punctuality, however, did not characterise the east 
coast trains, their best time being made on the 
22ad, when they arrived at time-table hour, doing 
the journey in 11 hours 20 minutes. 

On the 22nd the west coast train was further acce- 
lerated, this time by 20 minutes, and the east coast 
on the same day by 35 minutes.’ The west coast train 
was, therefore, due at 6.40, and the east coast train 
five minutes later. The following shows the actual 
running of the trains : 


West Coast Speed per East Coast Speed per 


July (540 Miles). Hour. (523 Miles). Hour, 
h. m. Miles, h. m. Miles. 
23 6 38 50.8 6 44 48.5 
24 6 30 513 6 40 490 
25 6 25 52.0 6 39 490 
26 6 35 51.0 6 49 48.5 
27 6 30 61.3 6 41 49.0 
28 6 14 52.8 6 41 49.0 


The west coast fastest run was therefore 10 hours 
14 minutes, and the east coast 10 hours 39 minutes ; 
but still better results have been got this week. On 
Monday last the west coast made an acceleration of 
20 minutes, making the time of arrival 6.20, while 
the east coast decided to arrive at 6 hours 
25 minutes. The actual times this week were : 








West Coast Speed per East Coast Speed per 


July (540 Miles). Hour. (523 Miles). Hour. 

h. m. Miles. h. m. Miles. 

30 we 535 6 23 50.35 

3L 5 59 54.09 6 40 49.0 
Aug. 

1 6 15 528 6 40 49.0 


This brilliant performance of the 3lst of the 
London and North-Western and Caledonian Com- 
panies is without parallel in this country for a run 
of 540 miles with such heavy gradients as at Shap 
and Beattock, and indicates what can be done 
when occasion arises. The speed, including the 
stoppages, is 54.09 miles an hour. There were 
five stoppages—Crewe, Carlisle, Stirling, Perth, 
and Forfar. The engine to Crewe was No. 394, 
and to Carlisle No. 790. This speed is equal 
to the run on the east coast route to Edin- 
burgh on the last day of August, 1887, when the 
time from London to Edinburgh was 7 hours 27 
minutes, the distance being 392} miles. That there 
is every prospect of a race to Edinburgh is shown 
by the announcement that the 8 P.M. train is to be 
run on the east coast to arrive at 3.30 a.m., the 
time being 7 hours 30 minutes, and to Perth in 
8 hours 44 minutes. It remains to be seen what 
action the west coast companies will take. 
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express train on the arrival of the London passenger 
trains, leaving Perth at 5 a.m. and arriving at 
Inverness at 9.15 4.M. The distance from Perth to 
Inverness—144 miles—thus takes over four hours 
with only six stoppages, giving an average of less 
than 36 milesanhour. The gradients on the High- 
land line are not much more severe than on the 
Shap or Beattock rise, and the speed on these 
rises is about 50 miles an hour. No one will 
require the same high speed on the Highland 
line ; but surely finality has not been reached. The 
future probabilities are reflected in the fact that a 
passenger by the west coast route to Aberdeen the 
other day continued over the Great North of Scot- 
land line round the coast of the Moray Firth, and 
although by this way he from the time of leaving 
Perth covered 60 miles more and travelled the 
greater part of the way by a slow train, making 
about 30 stoppages between Aberdeen and Inver- 
ness, he reached that town before the arrival of 
the Highland mail train. This probably has never 
before been done, but as the Great North of Scot- 
land are arranging to facilitate this journey, it is 
quite possible that a race will be established to 
Inverness. That the Highland train climbed over 
the Grampian Mountains is, of course, a point of 
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There is no reason why the 8 o’clock train acce- 
leration, like that to Edinburgh, should not have 
the same permanent advantage for the travelling 
public. Again, it should not be forgotten that the 
great London and Scotch lines but show the way 
to other companies. We do not wish to disparage 
the performances of our other large companies, 
whose expresses almost equal in speed those of 
the Scotch-ward lines, but the latter have, per- 
haps, the greater encouragement from traflic, and 
certainly take the advantage, especially when 
spurred by competition. 

It would appear, therefore, that Aberdeen profits; 
we hope it maynot be seven years more before Inver- 
nessequally shares in the shorteningof the time from 
London. There is greater need for acceleration. 
Twenty years ago the journey took 18 hours. 
Up till this week the time was close upon 15 hours, 
a reduction disproportionate to the decrease to the 
other Scotch centres. In other words, while in 
20 years the time to Perth has been decreased 
from 12 to 9 hours by the night train, the time 
from Perth to Inverness had only been decreased 
from 6 hours 50 minutes to 5 hours 40 minutes. In 
the one case the reduction is 33 per cent., in the 
other 17 per cent. Clearly some improvement is 
required here. The Highland train hitherto waited 
at Perth until the arrival of the mail, 1 hour 25 
minutes later than the passenger train. That the 
one should cover the distance in nine hours and 
the mail train require 10 hours 25 minutes is dis- 
creditable to our system. The Highland Com- 
pany, we are glad to note, have arranged to run an 





‘> 
ally 
| 


\\ 


consideration, but in such subsequent race to Inver- 
ness vid the west coast and Great North of Scotland 
lines against the Highland route, even the charms 
of the Highland line may not compensate for the 
greater time as compared with the duration of the 
run by the coast railway. 

Another point is as to the hour of the departure 
of the trains. If the night expresses are to cover 
the distance in 8} hours to Edinburgh, 84 to Glas- 
gow, and 94 to Perth, there will be little need to 
rush off from London at 8 o’clock. A departure at 
midnight would enable the passengers to go to the 
theatre and enjoy supper before boarding the train, 
and yet arrive at either place in a satisfactory time. 
This, too, would enable the passenger train to over- 
take the mail to Perth, and would not involve a two 
hours’ wait there, as at present. With such an 
arrangement, too, the passengers would get to Aber- 
deen by 10.30, and we see no reason why they 
might not be in Inverness by the middle of the 
day. As tothe cry, Why not vary the time of de- 
parture from the different termini? as urged by 
some correspondents in the public press, this is a 
point often discussed, and it is possible that with 
acceleration this may be arrived at. But, as a 
rule, people wish to finish their journey in time 
for breakfast, for 8 o’clock dinner, or for bed at mid- 
night, and thus the three great trains of the day 
have their times determined by the clientele. 

We have thus indicated the general results of the 
races, 80 far as the general public are concerned. 
The advantages to the profession are almost evi- 
dent, and do not necessitate the same elaboration. 
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In the first place, it has been found absolutely 
necessary to have the best of permanent way, and 
strong, well-built bogie carriages. As to the 
permanent way, we have within the past week or 
two shown illustrations of its strength on the main 
lines. The London and North-Western have re- 
cently been introducing 60-ft. rails ; and although 
some consider the length unwieldy, the reduction 
in the number of joints may prove of advantage. 
The fact that the great speed attained is scarcely 
appreciable in the carriages, at once attests their 
smooth-running qualities. The comfort and con- 
venience, in most cases by the introduction of the 
corridor arrangement, are luxurious as compared 
with the old carriages. 

The racing trains, it is true, are comparatively 
light. Those on the Aberdeen service just now con- 
sist of six to eleven eight-wheel bogie carriages, the 
train weight being from 130 to 175 tons, but the 
speeds got with the heaviest trains show that 
even to Aberdeen the speed now recorded is not 
abnormally great. The 83 hours’ run to Edinburgh 
was made with similarly light trains; but now the 
midday dining train leaving at two from Euston 
and 2.20 from King’s Cross covers the distance 
to Edinburgh in 83 hours easily. These trains 
on the east coast route weigh of themselves 
300 tons, very much more than the racing trains 
of 1887 ; and the west coast train is some 60 tons 
heavier. It is true that on some occasions when there 
is heavy traffic two engines are used; but, as a 
rule, one engine manages the load, the coal con- 
sumption being 30 Ib. to 31 lb. per mile with com- 
pound and 33 lb. to 34 lb. with non-compound 
locomotives. Much has been gleaned from these 
performances in reference to locomotive running. 
We recently illustrated the engine which on the 
east coast route takes this dining train over the 
North-Eastern section of its route at its very high 
speed (see page 25 ante), and in connection with 
the Railway Congress we discussed this question, 
while Mr. Aspinall’s report (pages 95 and 129 ate) 
gives much information. It is at least remarkable, 
however, that the old ‘‘ President ”’ class of locomo- 
tive, which was almost the first introduced by Mr. 
Webb after becoming locomotive superintendent, 
and which took part in the 1887 race, is also en- 
gaged on this new contest on the London and 
North-Western line, and on the Caledonian the 
service is carried out by the same engines as before. 





THE PARIS INTERNATIONAL EXHI- 
BITION OF. 1900. 

WE analysed in some detail, last week, the 
estimates for the Paris Exhibition of 1900, and 
showed that the intention is to expend four millions 
sterling on grounds, buildings, maintenance, and 
the various other details inseparable from the 
creation and management of a great International 
Exhibition. The manner in which this large sum 
is to be raised—and, if possible, repaid—may now 
be considered. It was evidently useless to ask the 
French Government for such an amount; a 
Treasury seldom has money to spare, and even if 
there be a reasonable prospect of the advance being 
returned with a margin, speculative undertakings, 
especially of such magnitude, lie outside the field 
of official finance. Of course a State subvention 
will be asked for, but only for the relatively small 
sum of 800,000/., or one-fifth of the estimated sum 
required, whilst a similar subvention has been 
asked for, and recentlygranted, by the Ville de Paris. 
From these two sources two-fifths of the amount 
will be obtained. For the remaining 60 millions 
of francs an appeal to the public will be necessary, 
and it remains to be seen whether a favourable 
response will be made to this large demand. 
Associated with M. Picard in this part of the under- 
taking is a well-known financier, M. Boulanger, 
Senator, and President of the administrative tri- 
bunal of the Cour des Comptes. This gentleman 
has had before him several proposals submitted by 
different finance companies, and he has prepared a 
scheme, which cannot, however, be considered as 
definite, since it has not been approved by the 
French Parliament; but as it will probably be 
adopted, the details are well worth placing on 
record. It is proposed that the 60 millions shall 
be offered to the public under conditions somewhat 
similar to the famous issue made for the 1889 
Exhibition. It will be remembered that on that 
occasion the Exhibition bonds had a face value of 
25 francs ; that to each were attached 25 admission 
coupons; that they carried with them certain 





lottery chances; and that they were redeemable 
at par after a term of years, which will not be 
completed for a long while to come. It is not 
proposed to follow the same lines for the coming 
Exhibition, probably because of the large accu- 
mulation of those bonds still unredeemed. The 
present intention is to issue bonds with a face value 
of 20 francs, each carrying 20 admission coupons, 
and each good for lottery chances of varying values ; 
they would, in fact, constitute lottery tickets. But 
they have also some peculiarities and special advan- 
tages, and in these lies the originality of the proposal. 
Every bondholder residing in the provinces of 
France, will enjoy transport facilities ; that is to 
say, he will have the right, on presentation of his 
bond at the ticket office of the railway station near 
which he resides, to a reduction of 33 per cent. on 
the ordinary railway fares. There will be certain 
limits to this privilege; for example, any one living 
200 kilometres from Paris will have the right to three 
such special journeys ; those residing between 200 
and 400 kilometres, will have the right to two such 
journeys, and those beyond 400 kilometres, to one 
journey. These reductions will apply not only to 
French railways, but to those in Algeria, and to 
the steamship services. This privilege appears to 
us more imaginary than real, for there can be no 
doubt that in 1900, the railway companies will 
organise a system of excursion trains carrying 
passengers at rates far lower than 33 per cent. loss 
than the ordinary fares. As this somewhat shadowy 
advantage cannot apply to Parisian bondholders, 
a special combination has been devised for their 
benefit. The owner of a bond of the Paris issue 
will have the right to visit all the side shows of the 
Exhibition—theatres, concerts, &c.—at a reduced 
rate ; this would be secured by a condition attached 
to all the concessions granted, and the loss thus in- 
curred would be probably made good, by raising tariffs, 
or lowering the standard of the attractions. Specula- 
tive operations with the bonds are to be checked, and, 
indeed, rendered impossible, by placing them freely 
on sale at the face value, in the Government bureaus, 
tobacconists, &c. It seems scarcely likely that 
purchasers will be found for three millions of such 
bonds at 20 francs. It is true that the admission 
coupons would he detached and sold in the streets 
for whatever they might realise, as was the case in 
1889, so that, assuming an average price of 50 cen- 
times for the tickets, the bonds would cost the 
owner 10 francs each, rather a high price to pay 
for lottery tickets. There would be in addition the 
somewhat uncertain benefit of a cheapened admis- 
sion to the side shows, but we doubt if this would 
greatly promote the sale. The project, if carried 
out, may succeed, for nothing is so problematical 
as public action, but we repeat that we cannot see 
how the advantages offered can be expected to 
arouse enthusiasm. 

Before applying to the French Chambers for a 
subvention of 20 millions of francs, it was con- 
sidered prudent to ascertain if the Ville de Paris 
could be relied on to guarantee a similar sum, and 
an application was made to the Municipal Council. 
It is abundantly obvious that the Ville de Paris is 
more deeply interested in the successful organisa- 
tion of the Exhibition than any other body, for no 
matter how exhibitors may fare, or how disastrous 
the final balance- sheet may prove, the flood of 
visitors from the French provinces, and from all 
parts of the world, is attended by a rich golden 
harvest, so rich, indeed, that the municipality 
might probably guarantee the 100 millions of francs 
required, and rest assured that the operation would 
still be enormously profitable. But the Ville de 
Paris does not appear to be an easy organisation to 
treat with, and its guarantee of 20 millions was 
nearly refused. For many years the Municipal 
Council of Paris has comprised among its members 
a number of socialists and so-called autonomists, 
who have been more or less in conflict with the 
Government, which has always prevented the 
execution of decisions that it has regarded as illegal, 
holding that the functions of the Council are 
essentially administrative, and in no sense political. 
On the present occasion the Council endeavoured 
to force the hand of the Government by the nature 
of its demands in exchange for the subvention, and 
there was reason at one time to fear that all 
municipal assistance would be refused. This crisis 
has, however, been averted by various concessions 
made by the Government. As regards the means 
of transport to be provided for the accommodation 
of visitors, the Municipal Council refused, for no 
obvious reason, to entertain the proposal for a 


metropolitan railway, which would have rendered 
great and permanent services to Paris. It insisted 
on organising the means of transport according to 
its own views ; especially it desired (or the General 
Council of the Seine desired, which is practically the 
same thing) to take possession of certain tramways, 
forming what is called the réseau of departmental 
tramways, the concession of which expires in 1900. 

The Government reserved the right of conceding, 
to whom it considered best, this class of tramways, 
which are laid on the State roads. There were pro- 
longed deliberations on the subject, but at last the - 
Government gave way, and undertook not to grant 
similar concessions befote 1900, at which date it 
will hand over to the Ville de Paris the expir- 
ing concessions, and the Municipal Council will 
organise the transport system as it thinks best. The 
tendency of this will be to confirm the evils of 
monopoly in transport in Paris. Another delicate 
question arose in connection with the octroi, that 
tax levied on goods entering Paris. The Govern- 
ment demanded that all materials to be used in the 
construction of the Exhibition buildings should be 
admitted free. But to this the Ville de Paris could 
not accede, and, indeed, the revenue from this 
source would be too large to abandon; so it refused 
absolutely, and will thus derive a large preliminary 
benefit from the Exhibition. 

Amongst other concessions, the Municipal Council 
secured the decision that the permanent palaces to 
be erected in the Champs Elysées to replace the 
Palais de I’Industrie should be placed under the 
control of the Ville de Paris, and that the plans 
should not be adopted till they had been approved 
by the Council. It was further arranged that any 
possible profits from the Exhibition should be 
divided equally between the municipality and the 
Government, instead of the former receiving only 
one-third. The Municipal Council has now definitely 
voted the 20 millions of francs, but not without 
difficulty and much discussion, especially on the 
subject of the extensive and costly demolition that 
would be required on the destruction and shifting 
of trees. Modifications in the plan of the Exhibition 
were insisted on because a portion of it involved 
the removal of 417 trees. Fortunately these pre- 
liminary difficulties seem to have disappeared. It 
is true that the Municipal Council, in exchange for 
its subvention, asserts that—-without its approval— 
no Exhibition railway can be constructed, and the 
erection of the new buildings in the Champs 
Elysées is viewed with dissatisfaction. The meet- 
ing of the Chambers is now awaited with impatience, 
and those interested in the Exhibition are anxious 
that the Government subvention should be voted, 
and the works commenced. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of 
Mechanical Engineers commenced on Tuesday last, 
July 30, and will conclude to-day (Friday). A very 
attractive programme has been prepared for this 
meeting, which, it is needless to gay, is one of great 
interest, being held as it is in a centre of such 
engineering importance as the commercial metro- 
polis of Scotland. We have already, in previous 
issues, dealt with many of the principal works that 
are open for inspection of members taking part in 
the meeting. 

On the morning of Tuesday last members assem- 
bled at the Institute of Fine Arts in Sauchiehall- 
street, where the President, Professor Alexander 
B. W. Kennedy, LL.D., F.R.S., and the members 
were received by the Hon. the Lord Provost of 
Glasgow, who welcomed them in a short speech, his 
remarks being seconded by Sir Renny Watson, the 
chairman of the executive reception committee, and 
a short reply being made by Professor Kennedy. 


Hypravtic MAcHInery In Gas Works. 


Six papers were set down for reading. Two of 
them were taken on Tuesday morning after the 
usual formal business had been disposed of. The 
first of these was a contribution by Mr. Andrew S. 
Biggart, of Glasgow, and was entitled ‘‘ Hydraulic 
Stoking Machinery and Labour-Saving Appliances 
in Modern Gas Works.” This paper we shall print 
in full shortly, together with the illustrations. In 
it the author described the coal-breaker charging 
machine and drawing machine used at the Glas- 
gow Gas Works,* giving particulars of the results 





* Illustrations of these machines will be found on 





pages 108 and 109 of our last issue. 
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of working and methods of operating. 
author said that the machine lays the coal far more 
evenly than is accomplished by hand work. About 
200 of the machines described are now in use or in 
course of manufacture. They have been adopted 
in many of the largest gas works in this country and 
abroad, including those of Glasgow, Birmingham, 
Liverpool, the South Metropolitan and the Gas 
Light and Coke Companies in London, as well as the 
Vienna and Amsterdam stations of the Imperial 
Gas Association. 

The discussion on this paper was commenced by 
Mr. Foulis, who rose at the invitation of the Pre- 
sident. He said he had nothing to add to the 
details of the machines contained in the paper, but 
he could state that they had given great satisfaction, 
and had resulted in the saving of a great deal of 
money. As the motions performed were of a 
rapidly reciprocating nature, there had been at first 
great trouble from the shock due to the movement 
of the water, but this had been got over by the use 
of proper valves. Since then the machines had 
been working night and day without giving any 
trouble. 

Mr. Walker asked why so low a hydraulic pressure 
was used as 4001b. It would entail the passage of 
an enormous bulk of water. He would like to know 
whether that pressure had existed in an installation 
already in place, or whether it was deliberately 
adopted as part of the design. He would also ask 
what description of flexible tubes are used. 

Mr. Ellington inquired what amount of power 
was required for driving the machine, and the 
Hon. R. C. Parsons remarked that one would 
think there must be tremor from the working of 
the rams and the backlash of the pinions. It 
would be desirable to know details of the me- 
chanism by which these difficulties were overcome. 

Mr. James Platt, of Gloucester, referred to the 
great interest of the descriptions contained in the 
the paper. He pointed out that the power required 
to work the machines was not great, for it was 
usual for one man to do the operations required for 
drawing the coke from the retorts, whilst two men 
were sufficient for charging. He thought that 
under these circumstances, if the hydraulic pres- 
sure used for working the machines had been high, 
the cylinders would have been so small as to lead 
to inconvenience, and further, that such high pres- 
sures would have led to more difficulty with the 
flexible hose, of which a great length was required. 
He could bear testimony to the fact that mechanical 
charging gave a more level surface of coal in the 
retorts than was obtained by hand charging. Ma- 
chinery for this purpose effected a large saving of 
money, and he was sure it would come largely into 
use. Other methods had been proposed and intro- 
duced for facilitating charging and withdrawing 
operations, and he referred to the adoption of in- 
clined retorts for the purpose. There were some 
objections to this arrangement, but, on the whole, 
it worked well and reduced labour. 

Mr. West, of Manchester, was the next speaker. 
He said that no doubt many members present 
had had the opportunity of visiting Manchester 
and inspecting his machinery there at work. 
He agreed with the first part of the author’s 
paper, in which it was said that machinery was 
superior to hand work for the purposes of charging 
and drawing retorts. Ee thought that he, the 
speaker, had been more instrumental than any other 
living man in introducing labour-saving appliances 
in gas works, and as a result the men employed in 
the retort house, when mechanical charging and 
drawing was adopted, were less than half the 
number formerly employed. By the use of his 
machinery 14 men could now do the work that 
formerly required 36. The author had said that the 
machinery for this purpose had only been perfected 
within a comparatively short time, but Mr. West 
would inform the meeting that he had devised and 
constructed such machinery 20 years ago, and this 
machinery was still in use and doing good duty. It 
was, however, worked by hand labour, and not by 
mechanical power. It appeared that the author had 
found it necessary to go on increasing the strength 
of his machinery. That was the experience of 
every one who had to do with such plant, and 
it must be remembered that the machines had 
always to be at work, and must not break 
down, for the running of a _ gas factory, 
unlike that of many other establishments, could 
not be interrupted. There was a great difference 
between the machinery required for working in 
gas factories in England and in Scotland ; in the 
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latter country the coal was easy to work and the 
charges light ; in the south the coal was fine, which 
made it difficult to deal with. The author had 
stated that the number of retorts charged or drawn 
per hour by the machines he had described in his 
paper, varied to a considerable extent in actual 
work ; in some cases, owing to special circumstances, 
not more than 24 per hour were available for each 
machine, while in other more favourable instances 
as many as 48 per hour were allotted to each. 
The speaker said he failed to understand the 
meaning of this statement. It was the usual 
practice, in taking the time required by a ma- 
chine to work a certain number of retorts, to 
note the minute at which the operations com- 
menced, and that at which they ceased, including 
all time that intervened as being required for 
charging the given number of retorts. He had 
made investigations on this point, and found that 
in the case of certain trials of the machines de- 
scribed in the paper, the time recorded was only 
that during which the ram was actually at work, 
drawing or charging the retort, that occupied in 
traversing the machine from one retort to another 
not beingincluded. In Scotland, the charge would 
burn off in three hours, and the description of coal 
used is such that it would not swell up; in the 
south, where Newcastle coal was used, the condi- 
tions were different, and they had there to increase 
the rams in order to get the rake over the top of 
the coal, and for this reason they could not do the 
same amount of work in a given time as in Scot- 
land. In the South Metropolitan Gas Works, to 
which reference has been made, his machines and 
those described by the author might be seen work- 
ing side by side. His were master of their work, 
and consequently with them 250 retorts could be 
operated upon in a day, whilst the author’s 
machinery could only deal with 160. 

Mr. Bryan Donkin asked what was the weight of 
coal per charge, and the number of strokes made by 
the machine. Mr. Clarkson, referring to a state- 
ment in the paper, inquired how one lever could 
control the five separate motions described by the 
author. Another speaker, referring to the author’s 
statement that before certain changes were made 
in the joints ‘‘more than the usual number” of 
copper pipes gave way at the couplings, asked for a 
more definite value for the expression ‘‘more than 
usual,” What would the author considera ‘‘ usual ” 
number of pipes giving way ? 

Mr.Jeremiah Head pointed out that the machines 
described by the author were the outcome of labour 
troubles, and it was a curious fact that agitations 
designed to enhance the cost of labour generally 
ended in reducing it, to the advantage of every one 
concerned. Mr. Head referred to the mechanical 
stoking of boilers, of which he had seen a great 
deal lately in the United States. In one case he 
had seen a single fireman operating six boilers, 
whereas formerly, by hand stoking, there had been 
one man to each two boilers. He would ask if the 
author had turned his attention to the use of elec- 
trical power in place of hydraulic for operating the 
mechanism. It appeared to him that the work was 
very similar to that required in the case of an 
ordinary crane. In America he found electricity 
fast taking the place of all other means of 
conveying motive power for crane use, and in 
that country the application has been carried 
to great perfection. At first there had been 
trouble because sufticient power had not been 
put in to do the work satisfactorily, but now 
that this error had been seen and corrected, electri- 
city was found to do the work well. He had seen 
a pair of rolls, with their housings, lifted by an 
electrical crane and carried bodily to the position 
required, the weight in this case being 40 tons. 
At the Baldwin Works, in Philadelphia, he had 
also seen a locomotive lifted bodily by an electrical 
crane, and he thought the weight of this engine 
could not have been less than 60 tons. One thing 
was noticeable in America as compared to England, 
that there they were not afraid of high speed, as 
they would work at double the rate that we would 
here. He felt sure that if electricity were intro- 
duced for crane working, it would be a great advan- 
tage, and enable work to be done much more 
quickly. 

Mr. Biggart, in replying to the discussion, said 
that with regard to the pressure of 400 1b. which had 
been adopted, this was found ample for the purpose, 
the rams being 1} in. in diameter. As had been 
pointed out by one of the speakers, if the pressure 
had been higher the cylinders would have become in- 


conveniently small. The flexible pipe used was the 
ordinary armoured hose, the body being of india- 
rubber and canvas, bound round with wire. It 
was tested to 30 cwt. per square inch, although 
only required to work at 400 lb. He had been 
asked as to the power developed by the machines. 
This was between 15 and 20 indicated horse-power 
for a group of twelve machines. With regard to 
the use of the valves in checking shock, it was true 
there was some motion felt, but it was not sufficient 
to affect the joints or interfere with the working. 
The valve used was the usual hydraulic slide valve 
with V-shaped ports. Mr. Biggart next went on to 
reply to what Mr. West had said in his speech, but 
as we have not thought it necessary to report a 
good deal of the latter, it will also be requisite to 
leave out a part of the author’s reply. It will 
perhaps be sufticient to state that he questioned 
the accuracy of a number of Mr. West’s statements. 

In regard to the greater ease of working with 
the Scotch coal, they had also had in Scotland a 
good deal of English coal of late, owing to the coal 
strikes. This had been brought to Glasgow and 
worked by the machines described. After a few 
weeks’ experience they had got on as well with the 
English as with the Scotch coal. He had been 
asked as to the quantity of fuel charged into a 
retort. This varied considerably, ranging from 
24 cwt. up to 3 cwt. Whatever the weight of 
the charge, however, it made no difference in 
the working of the machine in regard to placing 
it in the retort, although it did affect to some 
small extent the withdrawing of the charge, 
as in the case of the larger quantities the 
time taken would be somewhat longer. He had 
stated in the paper that the number of retorts 
charged or drawn per hour by these machines 
varied to a considerable extent in actual work. In 
some cases, owing to special circumstances, not more 
than 24 per hour are available for each machine, 
while in other more favourable instances as many 
as 48 per hour were allotted to each. He had pur- 
posely made the number of retorts operated per 
hour indefinite, and had given only averages, as it 
was not desirable to take particular cases. Some- 
times there were only 24 retorts to be drawn, whilst 
in other cases 48 would be available, but 45 per 
hour had been done regularly. He had also been 
asked as to the number of strokes made by the 
machine in drawing the charge, but this varied 
through wide limits. The coal might be cemented 
together, and would then require more work to be 
done upon it. This, of course, largely depended upon 
the nature of the coal. His statement that one 
lever performed several operations had been criti- 
zised. He did not mean to say, however, that the 
lever itself carried out all the movements, but it 
was by working this lever alone that the mechanism 
was directly or indirectly put into action. For 
instance, the charging mechanism in moving for- 
ward would actuate a catch, but the movement of 
the mechanism would be caused by the lever. He 
had been asked what was the usual number of 
burst pipes. He acknowledged that the expression 
he had used was vague, and it was necessarily so. 
What might be a satisfactory number of burst 
pipes he could not say, but at any rate they thought, 
at the time he alluded to, that they were bursting 
more pipes than they ought to have done. Mr. 
Head had suggested electrical power. That they had 
thought of, but at any rate it introduced one most 
objectionable feature, that of revolving mechanism 
and shafting. In some machines of this nature, the 
shafting, gearing, and belting seemed endless. In 
the retort-house this was entirely out of place, and 
it had been their fixed principle to avoid rotary 
motion and to reduce working parts to a minimum. 
For this reason air, ropes, and electricity were to 
be avoided. 

After a few remarks by Mr. Foulis, Professor 
Kennedy summed up the discussion. He said that 
he had seen these machines in use in an early stage 
of the invention, and had been much struck by the 
way in which they performed their work. He 
thought, perhaps, that the real reason that more 
power was required in operating retorts by machi- 
nery than by hand, was that the work was done 
more quickly. It might be that the total power 
developed in either case was not greatly different, 
but greater speed necessitated a higher power for 
a given time. 


Hypraviic Power Surpty. 
Mr. Edward B. Ellington’s paper entitled ‘‘Notes 








on Hydraulic Power Supply in Towns, Glasgow, 
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Manchester, Buenos Ayres, &c.,” was next read. 
This contribution we shall also print in full, to- 
gether with the illustrations, at an early date. In 
a Table the author gave the present position of 
various undertakings which had been established 
for the purpose of the distribution of hydraulic 
supply. These comprise installations at Hull, 
London, Liverpool, Melbourne, Birmingham, 
Sydney, Antwerp, Manchester, and Glasgow, the 
London supply being by far the most extensive, 
comprising the delivery of 9} million gallons of 
water per week. The two more recent instances 
of Manchester and Glasgow, however, have a far 
higher pressure, for whilst at London the pressure 
is 750 1b. to the square inch in the mains, at Man- 
chester and Glasgow it is 11201b. The Glasgow 
works naturally afforded the chief interest to the 
meeting, as they are the most recent, and were on 
the list of works to be visited by members during 
the meeting. They have been carried out to plans 
prepared by Mr. Ellington’s firm acting as consult- 
ing engineers, their execution having been under 
the control of Mr. Gale, of the water department of 
the Glasgow Corporation ; Mr. Cochrane, Mr. Gale’s 
assistant mechanical engineer, has also given special 
attention to the work. 

Mr. Ellington described at length the general 
arrangement of the various works referred to, the 
leading particulars in the design of engines and 
accumulators, the amount of water delivered, the 
source of supply, methods of registration, the con- 
struction of mains and joints, and the efficiency 
obtained. He also referred to the question of 
automatic flow recorders and the detection of waste. 
Particulars were given of the uses to which the 
power was put by consumers. A very interesting 
part of the paper was that in which he made a 
comparison of the respective merits of hydraulic 
and electric power supply. These were contained 
in a Table, and the general results were plotted on 
a diagram. The sources from which the information 
was taken were the records of the London Hydraulic 
Power Company, and those of the Westminster 
Electric Supply Corporation. In making the com. 
parison, 1000 galions of water at 750 lb. per square 
inch was taken as equivalent to 6518 Board of 
Trade units of electricity. The analyses show that 
the cost of the hydraulic power was 5.172d. per 
1000 gallons pumped at the pressure of 750 lb. per 
square inch, while the corresponding cost of an 
equivalent amount of electric energy reduced to 
the same hydraulic standard was 9.0l4d. per 
1000 gallons; or on the electrical standard of 
Board of Trade units, 0.793d. and 1.383d. respec- 
tively, 

The output during the year, the capital em- 
ployed, and the average rates received for both 
supplies were nearly the same. The coincidence 
of the figures, as the author stated, was extraordi- 
nary, except in the cost items, in which their 
divergence was equally remarkable. He could 
draw no other conclusion than that for some reason 
or other, not hitherto explained, hydraulic power 
is much less costly to produce than electricity. 

In the discussion which followed, the Hon. R. C. 
Parsons was the first speaker. He was the engi- 
neer who had planned the hydraulic power supply 
used for drainage purposes in Buenos Ayres. He 
said that the work referred to by Mr. Ellington 
formed but a small part of that which has been 
carried out in Buenos Ayres, a sum of 6,000,000/. 
having been dealt with altogether. The ground 
they had to deal with, in the case of these special 
drainage arrangements, was situated very low, but 
the people would insist on building houses upon it, 
and they had therefore to afford some means for 
effectively draining them. There being a running 
sand below, charged with water, they could not go 
deep with the sewers. As described by Mr. Elling- 
ton, there were numerous small automatic pumping 
stations worked by hydraulic power from a central 
Station. The mains were carried through a district 
nearly 84 miles in length. They had to have a 
sufficient inclination for flushing purposes, and the 
depth at which they could place the sewers being 
limited, this also limited the length of each section ; 
there were thus 17 pumping stations in all. Mr. 
Parsons said that they had thought of using both 
electrical power and compressed air. Electricity was 
soon disposed of, as they would have to reduce the 
speed to work the pumps. It was also necessary that 
the machinery should be compact, and they had 
also to put the stations at cross streets in order to 
avoid bends. The total horse-power required for the 
sewage of the district was 150. It was found that 





with the air system the efficiency was exceedingly 
low-—a fact which resulted from the difficulty in 
compressing along the isothermal curve, there being 
always some residual heat which would leak out. 
Moreover, with the system of air compression there 
was the difficulty that all the lifts were not of the 
same height, and to work efficiently, therefore, 
they should have varying pressures. These it was 
not possible to obtain. The tender of the Chester 
Hydraulic Company had been accepted for the 
plant, and Mr. Ellington had given much attention 
to the design of the machinery, with the result that 
it had been entirely satisfactory. 

Mr. Crossland made reference to the boilers 
which were illustrated in the diagrams hung on the 
wall, and pointed out that both in the Manchester 
and Glasgow works an insufficient number of pipes 
had been placed in the Green’s economisers that 
were used. He thought that in the case of Glasgow, 
if the number of pipes were increased, they would 
be able to evaporate 9 1b. of water per pound of coal, 
which would be good, though not so high in 
efliciency as the 11 lb. mentioned in the paper. 
Probably, however, that was a trial trip result. 
Mr. Crossland also took exception to a boiler illus- 
trated by a diagram being described as ‘‘a Fair- 
bairn-Beeley boiler.” He stated that the real Fair- 
bairn boiler was designed by Sir William Fairbairn 
in 1870 to generate steam at 150 lb. pressure to 
work in a triple-expansion engine devised by his 
(the speaker's) father. Mr. Crossland, for his part, 
preferred the Lancashire boiler as simpler and 
more accessible for examination. He had not 
seen himself so high an evaporation obtained 
per pound of coal as that stated in the paper. It 
might be possible to obtain it if surface enough 
were given, but what engineers wanted to know 
was what could be done in practical work. 

Mr. Beeley, in reference to what Mr. Crossland 
had said, stated that he, the speaker, and Sir Wil- 
liam Fairbairn had together patented the boiler 
illustrated. He referred to the advantages of this 
form at some length, pointing out the internal 
tubes with turned-over ends fitted to promote cir- 
culation and prevent priming. He said that, as a 
matter of fact, this boiler was the most easily 
cleaned of any in existence, as the furnace and 
tubes of the lower barrel could be completely with- 
drawn for examination. Mr. Crossland should, he 
thought, have known this. As to the number of 
economiser pipes, he held that it was better to use 
the heat in the boiler itself than by outside 
appendages. 

Mr. Wicksteed referred to the great beauty of 
many of the small mechanical details which the 
author had devised, for instance, the design of the 
flanges of the hydraulic mains, these flanges being 
set back a short distance from the ends of the 
pipes. This was said to give additional strength, 
and that no doubt would be the case, as the pro- 
jecting ends would act as struts to the flanges, and 
thus render them far stronger than if the ends 
were flush with the surface of the flange. Another 
advantage was that longer bolts could be used for 
joining the pipes. The way in which this was 
beneficial was illustrated by what the author had 
said in his paper. He had described how in the 
case of frost the freezing of the water had forced 
the lengths of pipe apart, so that water had come 
through the joints and had frozen outside, forming 
large festoons of icicles. When the water had 
been again thawed, the joints had once more 
closed, thus showing that the bolts had stretched 
and again taken up. If they had been the short 
ordinary bolts, they would probably have broken. 

Mr. Henry Smith asked what description of 
valve was used by the hydraulic motors employed 
in pumping sewage. Mr. Pearson inquired what 
was the consumption of coal from year end to year 
end. Inthe case of Glasgow, water was supplied 
from the Corporation mains ; was it charged at the 
regular trade rate? Referring to the question of 
the ratio of efficiency between water pumped and 
water charged for, he thought that the passing of 
water by the wear and tear of meters would account 
for a large proportion. He would ask what was 
the percentage of water pumped during the late 
frost. In his case, that of a London water com- 
pany, he found that the frost had caused it to go 
up 100 per cent. in five or six weeks. 

At this point the President adjourned the dis- 
cussion until the next day. 

The adjourned discussion on Mr. Ellington’s 
paper was continued on Wednesday morning, the 
3lst July, by Mr. James M, Gale, the engineer to 





the Glasgow Corporation Works. He said that the 
works described by the author in his paper as laid 
down in Glasgow had only been completed on the 
30th of May last, and there had been, therefore, no 
time to test the efficiency of the machinery. He 
had, however, every confidence that Messrs. 
Ellington and Woodhall would have designed 
machinery that would be satisfactory for the 
purpose. In regard to the comparatively high 
pressure adopted, it had arisen in this way. Some 
mechanical engineers in this city had asked for a 
pressure of 1000 lb. This was in excess of any- 
thing of the kind of which they had then ex- 
perience, but as it was thought the pressure water 
would be used in engineering shops, it was settled 
to accede to the suggestions of those who asked for 
the higher pressure. After this had been arranged, 
they were glad to learn that a pressure of over 
1000 lb. to the square inch had been settled on for 
Manchester. In regard to the size of the mains, 
he wished that it should be ample. In London 
the diameter of the mains was 6 in., but the facility 
with which iron was attacked by Loch Katrine 
water, and hence the liability of the pipes to be- 
come partially blocked by corrosion, led him to 
decide on adopting a 7-in. main. Mr. Ellington 
had raised no objection. and seven miles of the 
main were now laid and had been used with success, 
there being no leakage. One reason for starting 
this hydraulic system in Glasgow was the dissatis- 
faction users expressed for hoists worked in the 
former manner with low-pressure water. There 
were about 600 of these in use, the general pressure 
being 50 lb., but sometimes even that was not ob- 
tained, and then the hoists could not be used. In 
order to meet this difficulty, additions were made 
to the mains, but the result was by no means satis- 
factory. A private company was then promoted, of 
which Sir William Arrol was at the head, but upon 
the city authorities taking the matter up, the 
scheme was allowed to drop. 

Mr. Ralph H. Tweddell, who rose next at the 
invitation of Professor Kennedy, said that the 
President was quite right in thinking he might 
find something to say on this paper. In fact, no 
hydraulic engineer could read it without remarks 
being suggested to him. On papers of this nature 
there was generally something to say. It might 
take the form of praise or of condemnation. The 
latter was the most exciting réle to take, and he 
was afraid it was often the most popular with the 
audience. In the present case, however, he could 
not play a popular part, for he had searched the 
paper through and had failed to find anything upon 
which he could base adverse criticism. He 
thought, perhaps, while speaking on the sub- 
ject of power distribution by hydraulic means, 
that it would be well to put on record a fact 
which the author had failed to state in his paper. 
It was 20 years ago since he, the speaker, had been 
associated with Mr. Ellington and Mr. Henry 
Chapman in the formation of a company for the 
supply of hydraulic power to Hull. His part was 
a humble one, and, indeed, consisted wholly in 
supplying a small amount of financial encourage- 
ment and professional countenance to the scheme, 
but he wished to say that Mr. Ellington was alone 
responsible for the engineering features of the 
undertaking. He had always felt that Mr. Elling- 
ton’s name should be more fully associated with 
this system, and he was glad to take the oppor- 
tunity then presented of making this statement in 
public. That scheme had been successful, as most 
others of the kind would be where the site was 
well chosen. This hydraulic distribution of power 
from a central station was the realisation of the 
dream of Bramah. But the step from dreaming to 
doing was often a long one, and it was only in the 
fulness of time that what Bramah had written 
about and anticipated had come to pass. 

Turning to the details of the paper, Mr. Tweddell 
asked why the pressure of 1120 lb. had been fixed ? 
Why did not Mr. Ellington go to 1500 lb., or stick 
to the old 7501b.? In a recent paper read before 
the Institution of Civil Engineers Mr. Ellington 
had given a very simple and useful rule, namely, 
that with the old pressure of 750 lb, to the square 
inch, two gallons supplied per minute gave one 
horse-power. Mr. Tweddell had used one even 
more simple for many years, namely, one gallon per 
minute at 1500 lb. pressure equalled one horse- 
power. Referring to the Table, the speaker asked 
the reason of the divergencies in the horse-power 
per mile in different towns. He found the average 
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the same. In Hull, however, it was 100 horse- 
power per mile. He would also ask what was the 
average horse - power for each machine used ; 
24 horse-power, shown by the Table, seemed to him 
a large average. The author had referred to the 
efficiency of the system. He (Mr. Tweddell) 
quite thought that ‘‘efticiency” was a thing that 
might be overrated. What he meant was, that 
there might be good technical efficiency, but it 
might be bought at too dear a price. Thus a con- 
sumer would be willing to pay more for an inter- 
mittent supply of power if he could have it just as 
he wanted it, rather than pay a smaller sum and be 
obliged to take the power always, whether he wanted 
it or not; or, in other words, a higher price paid 
when the machine was absolutely at work would ba 
more advantageous than a smaller sum charged 
continuously. The hydraulic machinery afforded 
the greatest advantage in this way. The accumu- 
lator acted as a flywheel, or like a balance at a 
banker’s. Referring to the comparison between 
the cost of hydraulic and electrical transmission of 
power, Mr. Tweddell commented on the comparison 
made by the author between the London Hydraulic 
Power Supply and the Westminster Electric 
Supply. The figures as to output agreed in a 
most remarkable manner, but when it came to 
cost there was surprising difference. An analysis 
of the figures would be extremely interesting. The 
itams which went to make up station cost, however, 
gave very different totals. In the case of the 
hydraulic installation the sum was 8627/., as com- 
pared to 14,8931. for electricity. A good part of 
this discrepancy was accounted for by ‘‘salaries 
and wages.” For hydraulic power the sum was 
30711., for electricity 6345/. He was not so san- 
guine as the author appeared to be on the prospects 
of producing electricity by means of water pressure 
obtained by artificial means. There were too 
many conversions to make the scheme profit- 
able. In both cases the steam engine was 
required, but whereas in one case the engine was 
connected straight to the dynamo, in the other 
case the hydraulic mechanism was interposed. He 
did not see, therefore, how the arrangement could 
be cheap. Speaking again on the subject of cost, 
he found it difficult to understand from the figures 
exactly why hydraulic transmission should be so 
superior. He thought there must be some waste in 
the electric power stations not yet known. He was 
of opinion, however, that a great deal more work 
was to be done by Mr. Ellington on the same lines 
he had hitherto pursued. In regard to the matter 
of efliciency, he might take the example of the 
Pelton wheel. On the face of it this could not be 
an economical machine, but it was convenient, and 
was only running when wanted, and that fact made 
it advisable to use it. With hydraulic transmis- 
sion it was possible to exert great power for a short 
time, whilst electricity must be constantly at its 
maximum power. Mr. ‘Tweddell concluded by 
congratulating the members of the Institution on 
the very valuable paper which had just been added 
to the Transactions. 

Mr. Clarkson said that the Pelton wheel appeared 
to be the best contrivance for driving machinery at 
high speed for purposes of the nature contemplated 
by the author. He thought he had been the first 
to apply it in London, but he had found it a very 
troublesome thing to govern. The pressures in 
the mains would vary between 750 and 400 lb., and 
he found the only way to govern the speed.of the 
motor was by throttling. He noticed in the diagrams 
on the wall that the centrifugal governor was shown, 
this governor acting on a conical spindle which 
was moved longitudinally inside the discharging 
nozzle so as to vary itsdelivery. So far as he could 
gather, this would act by transforming the solid jet 
into an annulus. He had always understood that 
the efliciency of the Pelton wheel was due to a solid 
jet impinging on the knife-edge at the centre of the 
bifurcated buckets. He would like to know, there- 
fore, whether the annular jet reduced the efficiency. 

Mr. Arthur Walker wished to emphasise what 
Mr. Tweddell had said as to the importance of Mr. 
Ellington’s paper. The simile used as to the ac- 


with cranes of many different kinds, and their 
conclusion was that, in the present state of know- 
ledge, hydraulic power was by far the most efticient 
way of working cranes. The introduction of 
gearing was a complication, and he would like to 
see any system of gearing produce a block-hook 
speed of 360 ft. a minute without making excessive 
noise and giving trouble. 

Mr. T. Hurry Riches spoke of the inconveniences 
that arose through the fluctuating load of a dy- 
namo, and the difficulty of governing a water 
motor used for the purpose of driving it. He had 
| adopted a Hastie motor for the purpose, which was 
supposed to be governed, but the results were not 
‘satisfactory, so he had made alterations. As re- 
'garded the use of a hollow or tubular jet with a 
| Pelton motor, he had found that the efficiency fell 
off when such a jet was used. 

Professor Kennedy said that he would make his 
remarks before the author replied. Mr. Ellington 
had very kindly sent him the Table so often re- 
| ferred to, in which a comparison was made between 
‘the London Hydraulic Power Supply and the 
Westminster Electric Supply, in order that he 
might criticise the figures and point out any 
inaccuracies, He would say he had been un- 
able to do so. In looking at the figures it 
would appear that the boilers and engines in 
both cases were equally economical. In the case 
of the Westminster Power Supply, however, from 
half to three-quarters of the work was done with- 
out the steam from the engines being condensed. 
Another cause which might account for the dif- 
ference was due to load factor. Mr. Ellington had 
said that at the electric power stations they 
managed to run with full load, but that was too 
favourable an estimate for their load factor. 
Recently this factor for those engines had been 
80 per cent., 70 per cent., and even 55 per cent., 
but though the load was reduced the speed of the 
engines was not. This gave an advantage to 
hydraulic power, where the speed could be ad- 
justed to the work required. In regard to the 
remarks made about salaries, the totals, no doubt, 
were larger for electricity, but that might be because 
dynamos required a greater amount of skilled 
attention than hydraulic machinery. That was 
the case at present, but later, perhaps, electrical 
machinery might be simplified, and its working 
become better understood. By. the Table given by 
| the author, it was possible to arrive approximately 
jat the coal consumed per indicated horse-power. 
| If Mr. Ellington would tell the price paid for the 
|coal, he thought it would be found that 2 lb. per 
indicated horse-power per hour, including all 
loss, cleaning fires, banking, &c., would be the 
result. That was a very satisfactory figure, and 
one that we should all aim at reaching. There was 
one matter he might refer to, namely, that, though 
the costs of production of power were so different, 
both companies paid about the same dividend. 
Mr. Ellington had pointed out that the station 
cost of the Hydraulic Power Supply was, for the 
Wapping station, only 4.177d., as against 5.172d. 
|for the whole supply. In the Westminster Elec- 
tric Works, however, the three stations came out 
| equal, so that there the big station did not get the 
| advantage. 
| Mr. Ellington, in replying to the discussion, said 
ihe felt very much the kind way in which his paper 
had been received, and he was deeply indebted to 
| Professor Kennedy for the remarks he had made on 
the Table contained in the paper, and for the great 
| interest he had shown in the work. He had fol- 
|lowed the cost of electrical distribution pretty 
closely, and it seemed to him that there should be 
|no material difference in the cost of the two sup- 
plies. He had discussed this matter at a past 
/meeting of the Institution of Civil Engineers, and 
|the late Mr. Willans had accounted for the 
idifference in cost in the same way as Pro- 
|fessor Kennedy had just done. He attributed 
the superiority in this respect of hydraulic 
/machinery to the speed of the pumping engine 
/varying with the demand. Often the whole 
plant at Falcon Wharf was entirely stopped, and 














cumulator in hydraulic installations being like a|the average load was not more than 70 per cent. 
balance at one’s banker’s was a very apt one. His) He had, however, a difficulty in accepting that 
firm had lately concluded an hydraulic installation | statement as complete, and it did not appear to 
at Genoa, upon which extensive trials had been | him that the difference in cost could be altogether 
made, and it was found there was only 15 per cent. due to light loading, for there were los:es also in 
loss in delivering the water into the accumulators. | hydraulic transmission through intermittent run- 
With plain ram pumps they had been able to pump /ning. When they were doing no work the loss 
from tank to tank with a loss of water of only | due to keeping up heat, in the boilers, pipes, &c., 
4 per cent. They had also had wide experience was about 10 per cent. The losses in an electric 








light station from these causes were about the 
same. It appeared to him that the causes of the 
differences in cost of hydraulic and electric power, 
when these powers were distributed from central 
stations, required scientific investigation. He would 
point out, however, that two of the electric light 
stations of the Westminster Company were situated 
inland, and that involved an additional cost of 
cartage and increased the cost of coal over 10 per 
cent. over that at the riverside station. That a 
good deal of the power developed was by non- 
condensing engines might account for another 
10 per cent., but this would still leave a large 
margin unprovided for. The coal used in the 
hydraulic power stations cost on an average just 
over 10s. per ton, whilst in electric light stations 
they burned Welsh coal at about 17s. per ton, but 
the Welsh coal was more efficient than the small 
coal used by the Hydraulic Power Company. 
Whether or not its efficiency was as much higher as 
its cost, he was unable to say accurately. Still, if 
more costly, it was more efficient, and the 
additional cost of electricity could not therefore 
be accounted for in this way. Again, they hada 
total horse-power of 3400, whilst the electrical 
installation required 5000 horse-power. Putting 
all these things together, however, they had 
a large balance unexplained. He would suggest 
the question whether the electric instruments 
used gave exact measurements. Professor Kennedy 
said that the trials they had made confirmed the 
results of practical working, but he would ask, 
might there not be some electrical disturbance in 
the station itself that would absorba certain amount 
of power? He would merely throw this out as a 
suggestion, and not as one speaking with authority. 

Reverting to the question of establishment 
charges in which hydraulic power had the advan- 
tage over electricity, he would point out that in the 
former the district covered was five or «ix times as 
large as that embraced by the Westminster Elec- 
trical Supply, while the consumers were more 
scattered. Reference had been made to the 
dividends paid by the two companies respec- 
tively. That was a question the discussion 
of which would involve matters that could not 
be brought before the meeting, but he might 
state that the Hydraulic Company’s dividend 
was 6} per cent., whilst that of the Electrical 
Company was 5 per cent. In referring to the 
London installation, he had stated that the hy- 
draulic pressure was 750 lb., but in making exact 
comparison it was necessary to gay that in the three 
of the stations they were pumping to 8001b. In 
the paper he had read before the Institution of Civil 
Engineers, he had gone into the comparison of trial 
results as compared with the year’s results. Asto Mr. 
Tweddell’s remarks about the number of machines 
per mile and the average horse power per machine, 
no rule could be given. In Hull, for instance, the 
power required was largely for waterside ware- 
houses. In such positions more water was used than 
ordinarily, but the demand was very intermittent. 
In the case of London, he had gone very carefully 
into the question of the power required, in order to 
check their sliding scale, which ranged between 
53. or 63. and 1s. 61. par 1000 gallons for customers 
employing different amounts of power, and he had 
found that the horse-power required generally was 
between } horse-power and 1} horse-power per 
motor. 

Speaking of the Pelton wheel, he thought a 
higher efliciency had been attributed to it by Mr. 
Clarkson than the makers themselves claimed. He 
thought they had not stated that they could get 
more than 80 percent. In estimating efficiencies 
it was very necessary to know how they were 
arrived at, and in this case he thought the makers 
had taken—and very rightly—the pressure of the 
water as delivered on the wheel. But he be- 
lieved there was a 10 per cent. loss in the nozzle 
itself with very small nozzles. By throttling the 
nozzle there must be a loss of efticiency. He had 
not tried the governor illustrated sufficiently to say 
how far it might be effective. 

Referring to Mr. Tweddell’s remarks, he did not 
suggest that the combination he had described for 
actuating electrical machines by water power from 
the hydraulic mains would compete with a regular 
electrical supply station. But the hydraulic power 
might be used to work a dynamo when there was 
not a regular supply. 

We must defer until next week a report of the 
further proceedings at the meeting. 

(To be continued. ) 














AION Ait OREN LET tos oi DDT TR 





Saif Le 


he 


nee BLS ee te et eet ee 





Ave. 2, 1895. ] 


ENGINEERING. 





157 








ELECTRIC TRAOTION.—No. XXVII. 
By Puitie Dawson. 


THE Power Hovse. 

Tue success or failure of an electric line depends 
to no small extent upon the location and design of 
the power station. The conditions which govern its 
erection are in many ways entirely different from 
those which have to be considered in the construc- 
tion of an electric lighting plant. The load is a 
constantly varying factor, and the variations are 
very large and unexpected. Breakdowns are 
more serious than in lighting plants, and such pre- 
cautions must be taken as will render a suspension 
of service practically impossible under any circum- 
stances. 

In many instances the station must be in con- 
tinuous operation for several consecutive days. 
The writer has frequently seen units in large 
American power houses which have been running 
for eight and ten days continuously. 

Before proceeding to describe in detail the various 
parts which compose a power station, it may be 
well to say a few words as to how the amount of 
power required for a given line and traffic may be 
determined. 

Given a line having a certain mileage, a stated 
headway upon which it is desired to run cars, and 


amperes 
hos oN.P 


load Diagram of Light St. 


of about eight to ten miles an hour. It will be seen 
from this Table that whereas a small line running five 
cars requires 35 indicated horse-power per car at 
the power station, lines operating 50 cars are 
sufficiently equipped with 15 indicated horse-power 
percar. This Table has been made up from the 
—— of a very large number of American electric 
roads. 

Fig. 226 is a diagram resulting from a series of 
ammeter readings taken every 10 seconds in the 
power-house of the Baltimore City Passenger Railway 
Company last summer. Forty-four motor cars, run- 
ning at an average speed of 10 miles an hour, were in 
service. The voltage varied between 500 and 540 
volts, the average being about 520. A glance at 
this diagram will show how extremely variable the 
load is in electric railway practice. Within four 
seconds 800 additional horse-power were required 
at the switchboard. 

When electric traction was first introduced in 
America, great mistakes were made in the choice of 
the units adopted. These, however, are now being 
corrected, and in this connection it may be interest- 
ing to inspect Table No. LXVI., which is taken 
in part from a report made at the twelfth annual 
meeting of the American Street Railway Associa- 
tion, Milwaukee, 1893. 

In early days the units employed were far too 





Power plant, 2dynamos in parallel. 
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drive the generators by belts or ropes, or be 
directly coupled. The great objection advanced 
against direct coupling is the want of elasticity, 
which, in case of sudden and heavy overloading, 
might cause a breakdown of the engine. It is said 
that belts and ropes act as a spring, and prevent 
these sudden shocks damaging the engine. An- 
other reason which causes belts and ropes to be so 
largely used, is that smaller plants running at 
higher speeds can be used with belts than would 
be possible with direct coupling, thus effecting a 
substantial economy in the prime cost of the 
installation. 

It, however, seems to be beyond doubt, that for 
large plants having units of 500 horse-power and 
upwards, slow-speed, direct-coupled, horizontal or 
vertical compound condensing engines are preferred 
in America. Notwithstanding that America is the 
home of the high-speed engine, direct-coupled high- 
speed plants are comparatively rare, although high- 
speed belted engines are very much used. In this 
connection, Table No. LX VII., for which the writer 
is indebted to the courtesy of Messrs. the Pierce and 
Miller Engineering Company of New York, is in- 
teresting. The prices and quantities given are pro- 
bably slightly high, but the comparison may be 
considered fairly accurate on the whole. 

Stations should always be built as compact as 
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TABLE No. LXVIIL—COMPARATIVE TABLE OF HORSE-POWER, FUEL CONSUMPTION, WATER CONSUMPTION, COST, &c., FOR 





ONE 1000 HORSE-POWER POWER PLANT FOR ELECTRIC RAILROAD. 
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Sirgle Single Si ingl oO dic und Triple-Ex- | Triple-Ex- 
| Cvlinder Cylinder Single Single | Compoun | ompo' Compound | Compound ; 
\short Stroke| Long Stroke|, Cylinder | Cylinder ‘Short Stroke| Long Stroke|short Stroke Long Stroke| g,Pongion, |, Pansion, 
_ | Non-Con- on-Con- ort Stroke| Long Stroke po ae ro i Condensing Condensing Condensing | Condensing 
| densing densing — = E oe 4 estan Engines. | Engines. | “ogines 8 Engines. 
| Engines. Engines. ngines. ogines. ngines. . . 
Consumption of dry steam per horse-power per hour, theoretical Ib. 20-27 20-27 15-19 15-19 18-25 18-25 12-15 12-15 9-11 9-11 
a a 5 es practical a 380 380 20 20 25 25 16 16 13 13 
* is 1000 horse-power per hour, practical ,,| 30,000 30,000 20,000 20,000 25,000 25,000 16,000 . 16,000 13,000 13 000 
Consumption of water per day of 18 hours, practical f +. gals.) 64,800 64,860 43,200 43.200 | 54,000 54,000 34,500 34,500 28,000 28,000 
Consumption of water per year of 365 days, practical - . «+ 95. | 28,000,000 | 23,000,000 | 15,700,000 | 15,700,000 | 20,700,000 20,700,000 | 12,600,000 | 12,600,000 | 10,220,000 | 10,220,000 
+ combustible per horse-power per hour, practical Ib. 3.75 75 2.5 2.5 2.5 | 2.5 1.6 1.6 1.3 13_ 
aR 1000 horse-power per hour, practical, tons 1.875 1.875 1.260 1.250 1.250 1.250 8 8 65 65 
” nS day of 18 hours, practical .. so | Smee 33.75 22.50 22 50 22.50 22.59 14.40 14.40 11.70 11.70 
” ” year of 365 daye, ” ee » | 12,318 12,318 8212 8212 8212 8212 5256 5256 4270 4270 
Boiler pressure in pounds per square inch, practical +s °e -.| 60-100 60-100 75-100 75-100 99-110 90-110 90-130 | 90-130 125-180 125-180 
Style of boilers ne ss ae .. R.T.=Returntubular;  R.T. R.T. R.T. R.T. Water-tube | Water-tube W.T. | W.T. W.T. 
Square feet of heating surface to the horse-power .. ee oe ue 1e 15 15 15 12 | 12 12 12 12 12 
Evaporating capacity per square foot of heating surface per hour _1b.| 24 24 2 24 3 | 8 3 | 3 8 3 
Boiler horse-power required for plant, theoretical .. “ et 1000 1000 700 700 800 800 475 475 360 360 
” oe ‘ ss practical .. rs me. 1100 875 875 990 900 €50 | 650 560 560 
Proportion of boiler power to engine power, theoretical . per cent, | 300 100 70 70 | 80 89 47.5 47.5 36 86 
Proportion of boiler power to Prove wer, practical “e 99 | 110 110 87.5 875 | 90 90 65 65 56 56 
” engine cylinders, Saaatlead a oe ° ae] Ve re és es 1 to 3-4 1lto 3-4 1lto34 | 103-4 1-23-5 1-23-5 
Average piston speed in feet per minute, practical .. “ ae = 600 600 600 600 00 6cO €00 600 600 6CO 
Variation in speed from no load to full load .. - +. _ per cent.| 1-2 4-6 1-2 4-6 1-2 46 12 | 4-6 1.2 , 4-6 
Cost of plant all erected with foundations and iron stacks, building not| £s d.| £8. d £8. d. £8. d £8. d. £8. d. £8. d. 2a4a]; 28 @ £8. d 
included, approximate, per horse-power .. aw oe ee --| 812 0 10 12 0 912 0 1112 0 ll 4 0 13 00 11 s8 0/| 18 40 1212 0 148 0 
Cost of fuel per horse-power per year, approx. (Cost of fuel, 16s. perton.)) 10 2 0 10 20 614 0 614 0 | 614 0 614 0 450j/|) 450 310 0 810 0 








the average speed at which they are to run, Table 
No. LXIV., on the next page, will enable the 
number of cars to be determined. In previous 
articles it has been shown how to determine the 
average power required by each car under various 
conditions of grades and speed. It has also been 
shown that the average power required by each car 
is not the only thing to be considered, as, at 


moments, much larger demands are made by the) 
| sufficient number of engines are provided to furnish 


cars. It is evident that on a line having only afew 
cars, these heavy calls for power may require a very 
much larger engine plant than might be considered 
necessary from the average power used by each 
car. Therefore, in a large plant, the engines 
can be run more economically than in a smaller 
installation, their average load being nearer their 
maximum power. Table No. LXV. approximately 
demonstrates this advantage, and holds good for lines 
having no very severe gradients, and average speeds 








small and weak. At the present day dynamos for 
railway purposes are so constructed that accidents 
to them are quite as rare as to the driving engines 
themselves. Countershafts have been abandoned 
to a great extent, as wasteful in power and useless. 
Very large reserves of power were also installed on 
the earlier electric lines. This, too, has been 
abandoned. The Table already referred to shows 
the reserve power which should be allowed. A 


the maximum horse-power required to run the road, 
with a surplus of one engine in reserve. With this 
reserve the engineer can keep his plant in perfect 
adjustment and repair, one engine being at all 
times stationary. In case of a breakdown this 
extra engine is ready to take the place of the one 
disabled. 

A great diversity of opinion exists among street 
railway engineers as to whether the engines should 








possible, but space, light, and above all, ventilation, 
should never be grudged in the engine-room. 

Access should be easy and direct to the boiler- 
room. For small stations, one building divided by 
a glass partition between engines and boilers is 
advisable, as it renders supervision easier. 

Whether vertical or horizontal engines are adopted 
seems to depend primarily upon the available space, 
and secondly, and to a very large degree, on the 
fancy of the designing engineer. So far, horizontal 
engines are mostly used in America, although there 
are now some very fine stations where triple-expan- 
sion condensing marine engines are employed, each 
directly coupled to two generators. A very good 
example of such a station is to be found at 
Milwaukee. 

A question of the greatest importance is the 
choice of site for the power house. In most cases 
the engineer's hands are tied by local conditions, 
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TaBLE No. LXIV.--Nwmber of Cars on Ten Miles of 
Track, Various Spceds and Headways. 





Average Speed in Miles per Hour. 





Minutes ) 
foal \ 6 | 7 8' 9 10 12 16 2) 2 30 
Headway J 
1 100 | & 75 | 67 €0 50 40 80) 24, 20 
2 50 | 44 38 | 38 | 30 ' 25 20:16) 12; 10 
3 33 29 | 25/| 22,20 17 183 10) 8; 7 
4 2 | 92 19; 14 15 18 10 8 6 
5 £0 | 17 15;18 12 10 8 6 5 4 
6 17 14 13;11 10 8 7 5 4 3 
7 14 12 11 10 9 -§ i q 3 3 
8 13 li 9 8 8 6 5 4 3 3 
10 10 9 Bi 7} 6] 6&6. 4; Bi 81 2 
16 7 6 5 q 4 3 8 , | 2 1 
20 5 4 4 3; 8 3 2/| 32 1 1 
40 8 3 Bie) a) B52 ay Tea 


Taste No. LXV. — Approximate Indicat:d Horse- 
Power at Power House Required for Various Sized Car 


Equipments. 
Number Indicated Horse- 
of Cars. Power per Car. 
lto 5 85 
5 ,, 10 30 
10 ,, 15 25 
16 ,, 20 


2 ,, 50 15 


Tab_e No. LX VI.—Sizes of Units Recommended for 
Use in Power Houses. 


Indicated Horse- 


Maximum Indicated 
Power of each 


: Numt f Engines 
Horse-Power Required Namber o 8 


Recommended. 


to Work Road. Engine. 

200 2 200 

400 3 200 

600 "8 300 

1,000 3 500 
1,500 4 500 
2,000 4 760 
5,000 6 1000 
10,000 8 2000 


and his choice is restricted to two or three positions 
which in most cases would not be considered by him 
if he were left free. The first and possibly most 
important consideration is to locate the power 
station as nearly as possible in the distributing 
centre of the lines to be furnished with current. 
It often happens, however, that this position is 
either unobtainable, or that it is extremely incon- 
venient from the point of view of water and coal 
supply. In large installations an easy method of 
getting out of this dilemma is to use high-tension 
alternating currents. By this means the power 
station can be located at a considerable distance 
from the centre of distribution. Sub-stations can 
then be installed, to which the high-tension 
alternating current is conducted, and there, by 
means of rotary transformers, it is changed into 
the ordinary 500-volt continuous current. A very 
interesting example of this kind is to be found in 
the Dublin Electric Tramways now under construc- 
tion by Messrs. the British Thomson-Houston, 
Limited, and which has already been described in 
the columns of ENGINEERING (see vol. lix., 
page 617). ; ; 

Where water power is obtainable, and where its 
use would not imply heavy engineering works, the 
use of turbines is highly recommended. There 
are numerous examples, both in Europe and 
America, of the successfuladaptation of water power 
to electric traction, and it is intended to describe 
some of the most interesting of these plants in 
later articles. Itmay, however, be mentioned that 
difficulty is sometimes found in regulating the 
power and speed of the turbines under the very 
exceptional fluctuations in load to which the power 
plants of electric tramways are subjected. With 
the increasing size of the station, however, the pro- 
portion of fluctuations in power to the total output 
rapidly decreases, and the use of water power be- 
comes easier. 

We will in future articles consider the general 
parts which compose an elec ric traction plant 
using steam power under the following headings : 

Engines. 

Dynamos. 

Switchboard. 

Boilers. 

Auxiliary appliances. 

General considerations affecting design. 





Procress OF SHIPPING.—A return showing the pro- 
gress of British merchant shipping was ordered to 
made by the House of Commons just before the dissolu- 
tion, and has now been published. Ib contains tables 
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eavy steel rails are to Middlesbrough quotations. 





countries ; the wages of seamen and other persons em- 
—— in British vessels; the number of British and 
oreign persons so employed ; and the constitution of 
the crews of a number of vessels typical of various 
classes of British vessels, There are also tables re- 
lating to the relief of distressed British seamen abroad, 
and the use that has been made of the facilities 
for the transmission of money, given to seamen by 
the Government. The steady growth of our mercantile 
marine and the fact that its hold on the trade of 
the world has increased during the last 20 years is well 
known, and these tables tell us nothing new on the sub- 
ject. The facts relating to the employment of foreign 
seamen on British ships are less satisfactory, and, though 
known to a good many people, are worth referring to. In 
1870, for every 100 British subjects employed in vessels 
registered under the Merchant Shipping Acts there were 
10.1 foreigners ; in 1887 the number of the latter had in- 
increased to 14.94. Since that year masters have been in- 
cluded, and in 1894 the number of foreigners had risen to 
16.95. These figures do not include Lascars and Asiatics 
under Asiatic articles of ment. The number of per- 
sons of all classes employed for every 100 tons of shipping 
has tended steadily to diminish. 





Prizes FOR INVENTIONS.—La Société Industrielle de 


be} Mulhouse has published its programme of prizes for 


1896. From it we extract the following: Silver medal 
and 20/. for the best memoire upon a new and im- 
proved method of constructing buildings for any of 





showing for a series of years numerous statistics relating 
to the tonnage of ships belonging to this and other 





the following industries: cotton spinning, wool spin- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
JuNE, 1895, 


Jury, 1895, 








Notr.—Each vertical line represents a market day, and each horizontal line represents Ig. in the 
case of hematite, Scotch, and Cleveland iron, and ll. in all other cases. 
er bottle, the contents of which vary in weight from 70 Ib. to 80 Ib. 


The price of quicksilver is 
The metal prices are per ton. 








ning, weaving, and the manufacture of tarpaulin. 
Silver medal and 20/. for a new means of measuring the 
water entrained in steam. A medal of honour for improve 
ments in the construction or arrangement of steam boilers 
of the tubular type (du type a boutlleurs), Medal of 
honour for a system of fixed boiler working in Haute- 
Alsace, of a type other than tubular, and having an 
efficiency equal to 85 per cent. of the total heat of the 
coal burnt. Medal of honour for an integrating steam 
engine indicator. Medal of honour for the application in 
Alsace of a gas motor of 100 horse: power, at least, showing 
wee of over a steam engine of the same power, both 
asr s fuel and upkeep. Medal of honour for a new 
system of boiler heating, either by gasifying the fuel, or 
by mechanical stoking. Silver medal aa 20/. for the 
newest theoretical and practical researches upon the move- 
ment and condensation of steam in long steam pipes. 
Silver medal and 20/. for a registering pyrometer suitable 
for use in boiler gases. Silver medal and 20/. for a prac- 
tical installation of apparatus for damping, cooling, and 
purifying air in spinning and weaving sheds. A medal 
of honour for asimple printing machine. A medal of 
honour for an electric motor of 10 horse-power, capable of 
running at different speeds and powers, and of being 
joined to an electric supply system ; it must have a high 
efficiency. Also for a simple and novel method of con- 
necting armature wires to commutators. A medal of 
honour for a memoire on the comparative cost of gas and 
electric installations for a place of 30,000 inhabitants. Also 
for a manufacturing establishment. A medal of honour 
for the invention and use in Alsace of a new apparatus to 
prevent accidents to workpeople in mills, 





casick bes 
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LIFTING BRIDGE AT VAN BUREN-STREET, CHICAGO. 


MR. 8S. G. ARTINGSTALL, ENGINEER. 











LIFTING BRIDGE AT CHICAGO. 
(Concluded from page 93.) 

As explained in our previous notice, the Van Buren- 
street bridge at Chicago consists of two broad leaves 
for wheeled traffic, meeting in the centre when closed ; 
each leaf is framed with three trussed girders, bearing 
on the abutments with large quadrants that rest on 
long iron bedplates. Outside the two outer girders 
are side-walks carried on brackets. We have already 
described the construction of the abutments and super- 
structure of the bridge; the means employed for 
raising and lowering the leaves. The fixed part of the 
bridge, that over the abutments, is a structure of iron 
girders, resting at one end on the masonry, and at the 
other, nearest the river, on a transverse girder carried 
on columns that are placed so as to allow the shore 
ends of the leaves to rise and fall between them. On 
one bank there is sufficient room beneath the fixed 
approach for the operating machinery ; on the 
opposite side a power-room was built in the 
abutment, The three main girders of each leaf 
may be considered as formed of three parts; the 
longer arm reaching, when in a horizontal position, 
to the centre of the river ; the shorter counterbalancing 
and weighted arm extending back over the abutment, 
and a quadrant, having a radius of 15 ft., attached to 
the bottom flange of the counterbalance arm, and to 
the vertical post of the longer arm; a reference to 
Fig. 15 on the two-page plate in our issue of July 19 
will make this description clear. The bearing of each 
leaf is therefore taken by the bottom of the quadrants 
resting on the abutment. When raised for ships pass- 
ing up and down the river, the shore end of the leaf 
falls beneath the fixed approach, on each side, and takes 
the position shown by dotted lines in Fig. 16 of the 
two-page plate in our present issue, the end of the short 
arm entering the recess made in the abutment, also 
shown in the same figure. In this position there is a 
gap between the front of the fixed approach and the leaf, 
but when closed the platform is continuous. To effect 
this it was necessary to make the front of the fixed 
approach with a feather edge, and the girder-work for 
its whole width is faced with a tapered casting. 
Several operations have to be performed in opening 














and closing the bridge : the central locking pin must be 
withdrawn, the stirrups supporting the ends of the 
counterbalancing arms of the main girders must be 
removed, and the leaf must be pulled over so that the 
quadrants roll on their paths attached to the abutments. 
The mechanism is shown in Figs. 20 to 40 on the two- 
page plate, and a description of the arrangement for 
one leaf applies to both. The motive power is elec- 
tricity, and current is led to two 50 horse-power 
motors mounted on the same shaft (Fig. 24); these 
motors can be run together or separately. On each 
end of the motor shaft is mounted an automatic brake 
wheel, the brakes being operated by compressed air 
which is stored in a reservoir by a pump worked 
off an eccentric on the motor shaft. The brakes 
are applied automatically, if from any cause the 
current is cut off while the leaf is being raised 
or lowered. There is in addition an emergency 
brake on the first shaft at the back of the motor 
shaft, which can be set by opening an air valve 
on a pipe leading to the ccuaneanel air cylinder ; 
this brake is used in the event of an accident. The 
air required for both sides is compressed in one power- 
house, and is taken across the river in a main to a 
storage reservoir on the other side. A pinion on the 
motor shaft operates a train of wheels, of which parti- 
culars are given in Fig, 24; the wheels are all of cast 
steel, except the rackwheel, which is of cast iron. 
This train of gearing with the motor is mounted on 
bedplates, Fig. 25, and placed in'the power-house, so 
that its axis coincides with that of the central girder. 
Secured to the top of the deepest post of this 
girder (Fig. 20) by a pin 54 in. in diameter is a 
cam, shown in Fig, 20, and in detail in Figs. 34 
and 35, One end of this cam terminates in a bear- 
ing for a pin that passes through the end of a long 
strut (Figs. 26 to 31, and 35). On the same cam is 
the attachment for a lever belonging to the system 
shown in Figs. 20, 22, which terminates in a long rod 
(made of 3-in. gas pipe) that runs to the centre of the 
bridge, where it is connected with the central locking 
gear, already referred to (see Figs. 11 to 13, two-page 
plate, ENGINEERING, July 19). As will be seen from 
Figs. 27 to 31, a rack about 30 ft. in length is placed 
inside the long strut above referred to; this rack gears 





into the large spurwheel of the lifting machinery, and 
is kept in place by guides in the longitudinal pri of 
the fixed platform. As soon as the train of wheels is 
started by the motor, the first movement starts the 
cam, and by turning it actuates the system of levers 
connected with the locking bolt, which is withdrawn, 
releasing the leaves. The same first movement of the 
gear releases the stirrup that supports the tail end of 
the girder (see y, Fig. 20). The details of this device 
are shown in Figs. 23 and 36 to 40. A cam on the 
large rackwheel coming in contact with the roller at 
the end of the lever B (Figs. 36, 37) moves the system 
of levers connected with the stirrup y (Fig. 25), which 
is hung in links from bearings at the top of the fixed 
girder, and withdrawing it, leaves the tail end of the 
girder free. A similar = supports the two outer 
girders, and these are released at the same time as the 
central one by connections that extend across the 
bridge. As the rackwheel continues its movement, 
the long rack within the strut is drawn back, and the 
leaf, turning on the quadrants, is raised ; a reverse 
series of operations closes the bridge. It will be 
understood that the power is applied ron § to the 
central girder. The bridge was designed by Mr. 
Wm. Scherzer, of Chicago, who died before it was 
commenced. The bridge was constructed by three 
contractors, one for the abutments, a second for the 
superstructure, and the third for the machinery, under 
the control of Mr. Samuel G. Artingstall, to whom we 
are indebted for the foregoing information. Work was 
commenced early in 1894, and the bridge was opened 
for traffic in February, 1895. The total cost was 
about 341,000/. 








EDWARDS'S BELT FASTENER. 

WE illustrate herewith a very neat form of belt 
fastener, now being introduced by Mr. T. F. Edwards, 
of 32 and 33, Great Sutton-street, London, E.C. As 
will be seen, the connection between the two ends of 
the belt is made by steel hooks, the bodies of which lie 
at the underside of the belt, while the ends are brought 
through to the upper side, and are secured by a 
stamped steel plate being slipped between them. The 
parts of the hooks that pass through the leather are 
not bent up square, but are set at an incline, the 
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design being that when the belt, under the influence of 
the strain upon it, tries to ride up the incline, it will 
be tightly nipped between the hooks and the plate. 
In this way a more extended bearing is obtained on 
the leather than if the hooks were simply square- 
ended, and were doubled over direct on to the belt. 
The joint is very elastic, going easily round a very 
small pulley, while the strain follows the line of the 
fibres, without setting up any detrimental bendin 

action. The plate is merely slipped into place, an 

can be removed at any time without difficulty. These 
fasteners are available for all makes of belt. 





AMERICAN STEEL IN ENGLAND.—A shipment of 1000 tons 
of steel bars has been made from Youngstown, Ohio, to 
England. This is the first occasion upon which steel has 
been exported from America to Europe. 

CATALOGUE: RENOLD’s Street Batancina CHAINs,— 
We have received from Mr. Hans Renold, of Manchester, 
a catalogue of steel balancing chains for the counter- 
weights of drilling machines, planing machines, and the 
like, There is a very large variety of these chains, suit- 
able for a great number GN eg trae They are very 
neat in appearance, while Mr. Renold’s reputation is a 
guarantee of the workmanship. 





AFRICAN PETROLEUM.—Petroleum is considered to have 
been discovered in the Ceres district of South Africa. A 
bituminous substance submitted for analysis resembled a 
thick dark-coloured mud, and had a mouldy odour, not 
like that of paraffin. It was evaporated to dryness, and 
while the evaporation was going on no smell of light 
hydro-carbons was perceptible. @ escaping steam had 
a faint peaty odour. The residue, which was dark- 


coloured, gave off paraffin compounds when strongly 
heated. Crude oil is stated to have been met with as 





sinking has proceeded. 
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KNIGHT’S BRIDGE FLOORING. 

A ror of floor in which buckle plates and trough- 
ing are combined, has recently been introduced by 
Messrs. “ae ig Westwood and Co., of the Napier 
Yard, Millwall, E , and is shown in Figs. 1 and 2 on 
this page. When ordinary buckle plates are used, 
stringers have to be provided to which they may be 
riveted. The trough ends of the new flooring plates, 
as shown in Fig. 2, replace these stringers, thus 
materially reducing the amount of riveting re- 
quired, and the weight of metal on the floor. The 
extreme width of the trough is 5 ft., and it is 
made in lengths up to 15 ft., this latter being 
sufficient to enable cross-girders to be dispense 
with in many bridges, and in the case of road 
bridges the great width of the trough has also an 
advantage, since in such structures no great distribu- 
tion of the load over adjacent troughs is to be ex- 
pected. With railway bridges, of course, the rail 
acts as a distributor of the wheel loads. As com- 
pared with ordinary troughing, there is less metal 
used in the inclined portions between the top and 
bottom of the troughs ; but no doubt the metal in the 
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buckle plate is somewhat less efficient as flange 
material. Still, setting one of these considerations 
against the other, the makers claim a substantial saving 
in the weight of floor required to carry a given traffic 
over a bridge. For railway work where cross-girders are 
used, the floor plates are poor longitudinally. The 
ballast rests on the buckled portion, whilst the heavy 
rail load comes directly on the trough portion of the 
plates, thus making a very neat job. Some rough 
experiments which we have made on a model plate, 
measuring 74 in. long by 4% in. wide by 4 in. 
deep, and made out of about .046-in. plate, showed that 
on a span of 6.75 in. a concentrated central load of 
744 lb, was supported, the 1 nae wong set being about 
§ in. The test was hardly fair to the specimen, 
as no precautions were taken to prevent the sides 
from spreading ; this naturally reduced considerably 
the effective depth of the beam. Without allowing 
for this, and reckoning the whole of the plate as 
effective area, the calculated stress under the above 
load would even then be somewhere about 20 tons per 
square inch. 








INDUSTRIAL NOTES. 

Now that the general election is over, we can see 
at a glance how utterly the Labour Party has col- 
hod Some of the so-called ‘‘ leaders” try to explain 
it away, some even profess to regard it as a moral 
victory, but Mr. Councillor Threlfall, the organiser 
of the Labour Electoral Association, boldly states 
that the result is ‘‘ the eclipse of labour.” One, and 
one only, of the new unionists has managed to get 
in, and he retained his seat by practically abandoning 
all that he had formerly advocated. The old unionists 
have secured Joseph Arch, ag war wg | the agricul- 
tural labourers ; Thomas Burt, Charles Fenwick, and 
John Wilson, representing the North of England 
miners, who are opposed to the Eight-Hours Bill ; Wil- 
liam Abraham, of the South Wales Miners, and Ben- 
jamin Pickard, representing the Miners’ Federation. 
Henry Broadhurst retains his seat at Leicester as an 
old unionist also, and Mr. J. H. Wilson represents 
the seafaring class. These eight are all that labour 
can boast of in the new Parliament. We have had 
arush of labour panaceas during the last few years ; 
now the remedies are discarded, and the quacks are 
sent about their business, to muse on the mutability 
of human devices, and mourn over the ruin they have 
brought. 

The policy of labour will now have to be stated 
anew. The old policy was, in general language, ‘‘A fair 
day’s wage for a fair day’s work.” The workman who 
does not give a fair day’s work is quite as mucha 
sweater as the employer who fails to give a fair day’s 
wage. This may appear to be an ugly fact to some of 
the newer type of leaders, but it is common sense, and 
it is equity. One of the now excluded labour members 
stated, years ago, that labour has its rights as well as 
its duties, and capital has its duties as well as its 
rights. This principle holds good in whichever way it 
is put, and it contains in a nutshell the philosophy of 
the labour question. Latterly we have heard a good 
deal about ‘‘ taking capital by the throat.” The wonder 
is that any sane or sober man should utter, or listen to, 
such nonsense. It implies strangling of capital; if 
not, why take it by the throat? The old policy 
sought for better conditions and a more equitable 


adjustment of profits and wages. Instead of which 
wrongful claims have been put forward, with the 
usual and natural result—reaction. The trade unions 
are, in a sense, responsible for the defeats labour has 
sustained, because they did not publicly sever them- 
selves from the socialist element in the labour unions 
and the trades councils. 





The engineering trades and cognate industries 
throughout Lancashire manifest little change since 
the last report. Industry has settled down some- 
what from the excitement of the elections, but the 
holiday season is upon us, so that some little quietude 
will be apparent for some weeks to come. The 
weight of new work coming forward is only moderate, 
and complaints are made that prices have to be 
cut very close in order to secure such work as is 
in the market. Nevertheless, the outlook for the 
future is regarded as very hopeful, and it steadily 
improves. With respect to the marine and shipbuild- 
ing industries, the prospects for the immediate future 
are better than they have been for some time past. 
The branch reports of the Amalgamated Society of 
Engineers are not of a very bright character; for 
example, in the whole of the 24 branches in the Man- 
chester and Salford district, the word ‘‘ bad ” is put 
in every return, as regards the state of trade. On the 
other hand, the correspondents of the Labour Depart- 
ment of the Board of Trade report the condition of 
industry in Manchester, Warrington, and Northwich 
as improving ; at Oldham, moderate ; at Accrington and 
Burnley district, good ; at Bolton, improved, &c. The 
a number out of work is among the turners and 

tters, both of which branches are still largely unem- 
ployed. In the iron trade there has been a lull in the 
weight of new work coming forward, but both makers 
and manufacturers are very shy of entering into 
engagements for the future on the basis of present 

tices. Pig-iron makers are sold forward already as 
ar as they care to be committed at present rates, most 
of the other business being for very early delivery. Inthe 
finished branches only a moderate amount of orders is 
coming forward, but some manufacturers are busier 
than they were. In the steel trade a better business 
is being done, and the tendency is towards higher 
sere On the whole, the prospects appear to be 
rightening up in most quarters. 





In the Wolverhampton district the election fever 
severely demoralised the =— trade of the district, 
and most people were glad when it was over. That it 
was only of a temporary character is proven by the 
fact that the demand for iron, both on home and 
foreign account, has been better than for some time 
past. Some good orders have been booked for bars, 
sheets, plates, and hoops, and consumers sage A 
appear to be anxious to make provision for their 
autumn requirements, There has not been an increase 
in the general run of prices, but the rates have been 
firmly maintained. Common sheets are in good 
demand, galvanisers having had good orders for Aus- 
tralia, New Zealand, and, for roofing sheets, for the 
West Indies. Belgium is a competitor for girder iron, 
but local makers are able to maintain their rates with- 
out abatement. Hoops and cotton ties are in request 
for export purposes. The demand for pig iron has 
increased to the extent that one furnace out of blast 
for some time has again been put in blast to increase 
production. Steel, however, is only in moderate 
request at present. Engineers and _ constructive 
machinists are moderately busy, with under 3 per 
cent, idle. Ironfounders are also busier than the 
were, Toolmakers and machinists are busy, wit 
none unemployed. The Amalgamated Society branches 
— a few—only six—-out of work. Iron door and 
safe makers are busy, none out of work. The cycle 
trade is still busy, but less overtime is being worked. 
Boilermakers, tankmakers, bridge and girder con- 
structors, and gasholder erectors, report trade to be in 
a favourable condition generally. All the electrical 
branches of trade are good. The men at the railway 
sheds are only working about five days per week. 
The hardware trades are fairly busy asa rule, including 
edge-tool makers, bedstead makers, vice and anvil 
me iron fence and hurdle makers, hame, chain, 
and cart-gear makers, and japanners. The nail, nut, 
and bolt trades are badly off for work. The casting 
branches of trade are fairly good. Some of the other 
branches of the iron and steel trades have improved. 
On the whole, the prospects may be.said to be most 
encouraging, and it is satisfactory to know that there 
are no serious labour troubles to disturb the outlook, 
or threaten the development of trade. 





In the Birmingham district the elections necessarily 
interfered somewhat with the quiet pursuit of trade, 
but otherwise they have had no effect upon its general 
conditions. An improved tone has been manifest in the 
iron trade, both in respect of demand and of prices. 
There has been an advance of Is. to 2s, per ton on crude 
iron, while finished iron was proportionately stronger. 
Black sheets have gone up 7s. 6d. per ton in less than 





three weeks, and galvanised sheets 2s. per ton. Generally 





the outlook has improved as regards raw material. 
The engineering branches have not as yet felt the im- 
pulse of increased activity to the extent desired. In 
three branch districts trade is reported to be moderate, 
and in one district bad. Altogether the Amalgamated 
Engineers have still about 6 per cent. unemployed, 
Toolmakers are fairly busy, with only about 34 per 
cent. out of work. The ammunition works are the 
busiest, some of the workpeople being on overtime, 
Brass and copper workers are fairly busy in most 
branches, but the latter are depressed as compared 
with the former. In the electro-plate and silver 
trades, and the like, there is some little slackness, 
but only 2 per cent. are out of work. Bedstead work 
is good, many working overtime, only six being un- 
employed. In the wire trades ay A 1 per cent. are 
unemployed. The file trades are busy; metal roll- 
ing mills are on full time; and the iron-plate trades 
have oo gn In the outlying districts of South 
Staffordshire the iron and steel trades are improving ; 
sheet-rolling is busy, but the bar iron trade is not 
so good. The vice and anvil trades are fairly busy, 
with a few on short time. Chainworkers are busier, 
especially on large cables ; nailworkers report improve- 
ment, but locksmiths are on short time. The galva- 
nised branches of trade are tolerably active at the pre- 
sent time. There are no serious labour disputes to 
interfere with peaceful industry. 


The Parliamentary Committee of the Trade Union 
Congress met at the close of last week to make arrange- 
ments for the forthcoming Congress at Cardiff, on 
Monday, September 2, and following days. The com- 
mittee adhere to the new standing orders, which will 
exclude many who, of late years, have been in the 
habit of attending, and will alter the representation of 
numerous bodies which may send delegates. As a 
sample of the change in the latter respect, instead of 
the dockers having a superabundance of delegates, 
they will be restricted to, perhaps, 10 votes, while the 
textile trades will have 86. The miners’ vote will be 
increased, as also will be that of the engineers, boiler- 
makers, and iron ship builders, carpenters and joiners, 
and some others. This change in the mode of voting, 
which gives plural votes, according to the number 
represented, will greatly affect the decisions of the 
congress. But, of course, this is after the mischief 
has been done. Over 100 resolutions have already 
been sent in, one of which is to re-affirm the 
‘‘nationalisation of the means of production, distribu- 
tion, and exchange ;” but one has also been sent in 
to rescind that resolution. No resolutions of later 
date than July 20 are to be received. All the resolu- 
tions have been collated and classified in readiness for 
the congress. The nominations for the 12 seats on the 
Parliamentary Committee are 17 in number. Only 
one nomination has been received for the office of 
secretary. The decision of the committee to enforce 
the new standing orders may lead to unruly scenes, 
but scarcely more so than at the Manchester Congress, 
or at some of the later ones. There will, doubtless, 
be a tussle between the representatives of the older 
unions and the socialistic representatives of the newer 
unions ; the result will determine for years to come 
the value of the congress as a body capable of mar- 
shalling its forces for real practical work. It may 
also lead to asplit, in which case the acts of the one 
body will simply neutralise those of the other. The 
main question is whether there are leaders with sufti- 
cient pluck and energy to extricate the congress from 
the political bog into which it has strayed; and 
whether the rank and file will follow the old or the 
new advisers, 





One of the most telling decisions ever given against 

a trade union through its official has just been given 
a special jury in the Queen’s Bench Division of the 
igh Court. The case arose nearly a year ago, when 
an injunction was granted to prevent the publication 
of a placard reflecting upon Messrs. Wright and Co., 
 j the defendant Mr. Hennessy, organising secretary 
of the Operative Plasterers. The injunction was 
further continued by the court on November 1, 1894. 
The trial of the case has been dragging along ever since, 
with the result that the injunction is now made per- 
petual, and the defendant is cast in 800/. damages, 
500/. for libel, and 3007. for loss of trade. The costs 
following the case on both sides will amount to over 
500/. more. The gravamen of the charge was that the 
defendant endeavoured to induce persons to break their 
contracts. The old leaders fought hard to get the law 
of contract made equitable and just, and to place 
all men, employers and workmen alike, on a footing of 
equality. But they never sought to enable workmen 
to break their contracts with impunity, and enforce 
those of their employers. Not content with endeavour- 
ing to induce men to break their contracts, a huge 
eee was posted all over the district ; this placard 
as been declared to be a libel, and the authors are 
mulcted in 500/. In any case the unions have got into 
the intricacies of litigation. During 20 years no such 
cases as the Temperton v. Russell case, the Ship- 
wrights v. Boilermakers, and now Wright v. Hennessy 
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had occurred. The position of trade unions and trade 

unionists is worse than it has been since 1870. 

Nothing but an alteration of the law can extricate 

them from some of the consequences of those legal 

decisions. 
ad 





The strike in the hosiery trade at Leicester has been 
temporarily settled, the operatives resuming work on 
Monday last. The dispute first arose over a reduction 
of wages in one case, and then came the question of a 
uniform list, affecting many more. Altogether about 
3000 were affected. ‘The agreement arrived at is to 
pay auniform list in all factories, on the basis of a 
slight reduction. The all-round question as to the 
conditions of working certain machinery has been 
deferred to the end of the busy season in the trade. 
Not only does this arrangement affect the 3000 above 
referred to, but many thousands of workers in other 
departments and other districts who did not join in 
the strike. The settlement has secured peace for a 
time, and probably it will eventually become per- 
manent, 





Some disputes in the building trades indicate an 
undercurrent of discontent at the present condition of 
things with reference to the 1892 agreement. The 
strike of carpenters and bricklayers at the Parcels 
Post Offices, Mount Pleasant; the dispute at Wool- 
wich, at Henley’s Telegraph Works, are like skir- 
mishes to see how the land lies, That of the carpenters 
and joiners at Croydon is more directly over the agree- 
ment of 1892, the object being to enforce that agree- 
ment. Mr, Akers Douglas, the new Commissioner of 
Works, has refused to grant an interview to the Build- 
ing Trades Federation with respect to the Mount 
Pleasant works, the subject being sub-contracting. 
The building trades demonstration in the Park will 
not advance the cause very much. But the several 
branches of the building trades keep so busy that 
no great crisis is likely to arise at present, unless the 
men force the question by some overt act, which may 
lead to a strike. The decision in Hennessy’s case 
will terrify some, as the use of certain weapons of 
attack is now taken away. 





A rather curious case has been decided as regards 
the use of the funds of a trade union. It appears that 
some members of the boot and shoe trades desired to 
spend some portion of the funds in establishing a club. 
The trustees refused their consent. Three ‘‘ sections” 
tried the issue with the trustees. The court decided, 
and most wisely, that a workmen’s club is not within 
the scope and objects of a trade union, certainly not 
within the four corners of their rules. A perpetual 
injunction was therefore granted to restrain the _ 
tion of the funds to such an object. A club might be 
useful as a place of rendezvous for social intercourse, 
but no end of bickering would arise if such a club 
came within the purview of the rules. 





The watermen and lightermen of the United King- 
dom have been in conference with a view to federation 
all over the United Kingdom, and for the purpose of 
securing some advantages from legislation. They have 
resolved to seek an interview with the President of 
the Board of Trade with respect to excessive hours of 
labour, and the dangerous nature of the employment. 
They also ask that an examining board shall be con- 
stituted wherever no licensing system exists, such 
board to consist of representatives of Harbour Trusts, 
Commissioners, or other similar bodies, and work- 
men’s representatives, with the power to licenge. The 
conference passed a resolution in favour of conciliation 
and arbitration. Yet their own powers in an old Act 
are never applied, even where it is special for the 
Thames. Perhaps the only resolution which will be 
looked upon with favour is the suggestion to form a 
volunteer brigade for naval purposes, composed of 
duly qualified watermen only. 


The Northumberland miners have decided by a 
substantial majority to reverse their former decision, 
and to stand by the conciliation board. The question 
now before the members is whether they shall send 
delegates to the Trades Congress to be held in Cardiff 
on September 2; some think that, as it has drifted into 
a socialistic convention, the Miners’ Association should 
withdraw from it altogether. 


The West Ham Gas Company has made some conces- 
sions to their employés by an extra half-day’s holiday 
and extra pay for overtime for certain of the men. The 
concession affects about 100 men, and was given 
amicably upon receipt of a petition. 





Some 500 hands employed at the Limerick Army 
Clothing Factory struck last week because a viewer 
had been suspended by the management, by reason of 
alleged neglect of his duties. This interference with 
the management of works ia more irritating than strikes 
for wages or reductions in the hours of labour, for it 
interferes with the rightful prerogative of the em- 
ployer, or responsible head of the firm. 





A curious result has arisen out of the dispute be- 
tween the London County Council and the London 
Street Tramways Company. The council interfered 
with respect to the hours of labour worked by the 
men. The company agreed to reduce the hours, but 
also said they must reduce the wages at the same time. 
The men went to the London County Counjil and pro- 
tested against being interfered with, as they were satis- 
fied with the wages, hours of labour, and conditions 
of employment. The council subsequently sought to 
arrange matters by throwing any extra cost upon 
the rates, by a readjustment ot the rent. This matter 
is now in the course of negotiation. It is a very 
curious outcome of the council’s work, for if one class 
is to be oo thus, why not others, why not 
all? With their own workmen they have a right to 
treat ; with others it is dangerous. 





LIGHT RAILWAYS.* 


By. A. C. Humpureys-Owen, M.P., Chairman of the 
Montgomeryshire County Council, and Director of the 
Cambrian Railways, and P. W. Mrtk, M. Inst. C.E. 


Part I. 
By A. C. Humpnreys-OweEn. 


THE subject of light railways has been so recently and 
so fully discussed by the Congress, especially at their 
meetings at Brussels and St. Petersburg, that some 
apology is needed for bringing it forward again. 

The excuse must be found in the special conditions of 
the United Kingdom. The enormous growth in the 
wealth and population of Great Britain, which has 
marked the period between the introduction of railways 
and the present time, has been entirely caused by the 
development of mining and manufacturing industries, 

In this development agriculture had, until within the 
last decade, some, though comparatively an insignificant, 
share. While the mining and manufacturing districts of 
the north and centre of England, the south of Scotland, 
and South Wales are covered by networks of lines of the 
first class, and then again are connected with the 
metropolis by a series of lines of the same order, the 
purely agricultural districts have facilities of transport 
only in so far as they are traversed by through lines con- 
necting great centres of — and industry. 

Until within the last decade, owners and cultivators of 

ricultural land accepted this situation with indifference, 
if not with complacency. Notwithstanding considerable 
importations of agricultural produce, prices continued at 
a point which gave a fairly satisfactory return to the 
capital of the owner and the industry of the occupier. 
But the recent enormous fall in prices (and consequent 
increase in quantities imported) has wrought a complete 
and, for agriculturists, adisastrous change. Many of the 
thousands of acres within 20 or 30 miles from the East- 
end of London have gone absolutely out of cultivation, 
and much more agricultural land in that and other 
districts, —— cultivated, barely pays its expenses. 
That this should happen in acountry most of wiih is 
close to the greatest markets in the world, none of it more 
than 70 or 80 miles from one or more of them, has 
naturally turned men’s minds to problems of transport. 
Agriculturists are convinced that unless they are secured 
quick and cheap transit of their produce to the centres of 
consumption, it will be useless to undertake the outlay 
without which land hitherto devoted to the growth of 
cereals can be converted to other agricultural purposes. 
Important branches of industry see with concern the 
restriction and even the closing of important markets, 
and statesmen are alarmed at the depopulation of the 
rural districts and the rapid growth of towns with their 
attendant evils. 

Thus has arisen the demand for what are usually 
termed, in English discussions, light lines. How 
elementary the treatment of this subject has hitherto 
been, is shown by the fact that as yet there is no agree- 
ment in the public mind as to the meaning of the term 
‘light line.” Of course the fundamental idea is cheapness, 
but whether cheapness is to be attained by reduction in 
gauge, in weight of permanent way, or in cost of stations, 
is as yet entirely undetermined. 

The problem before us is how to give to the agricul- 
turist of the United Kingdom that cheapness of transport 
which the triple-expansion engine has given to his com- 
petitors of India, America, and Australia. Its solution 
is not easy, for the elements are complex and numerous. 
They may be roughly, though hardly logically, divided 
into two classes—first, the more specially technical, 
which I leave in the competent hands of my colleague, 
Mr. Meik ; and secondly, the more general considerations 
from the side of economics and legislation, which may be 
divided as follows : 

1. Gauge of Light Railways.—The first branch of 
this question assumes conditions which are nob likely to 
occur in any but exceptional districts. Certainly I do 
not know, and cannot think of, any district in Great 
Britain to which they apply. The great preponderance 
of British opinion is in favour of the standard gauge. 
This would appear the necessary result of the high wages 
and great importance attached to speed in the United 
Kingdom. Transhipment and low speeds imply more 
labour. As an illustration, ib may be mentioned that in 
the days of broad gauge the allowance for transhipping 
goods between the Midland and the Great Western was 
20 miles. The question seems largely one of distribution 





* Abstract of Report on the question of Relaxation of 
Normal Requirements for Light Railways (Subject 
XVII. B for discussion at the Fifth International Rail- 
way Congress). 





of population. Where there are numerous large towns 
forming centres of final consumption, and surrounded, or 
nearly surrounded, by —_— districts, the great 
bulk of the traffic may local. In such cases the 
probable — from the use of the smaller gauge, both 
in first cost and working, may justify its use in the con- 
struction of the railways radiating from such a centre. 
But when, as is pon the case in the United King- 
dom, the areas of operation of the agricultural industries 
are comparatively remote from the centres of manufac- 
ture and consumption, but are already connected with 
them by lines of standard gauge, the saving of tranship- 
ment is of more importance than that of tirst cost and 
maintenance. Uniformity of gauge has the further 
advantage of centralising the repairs and renewals of 
rolling stock. , 

2. What Condition would Justify the Formation of a 
Light Railway in a Given District /—It is obvious that, 
given the cost of constructing and maintaining a railway, 
there must be certain conditions of wealth and popula- 
tion which will, and certain conditions which will not, 
enable it to earn an adequate revenue. Chief among 
these must be the wealth and density of the population, 
though their habits and industrial character are also 
elements to be considered in solving the problem. 

The administration of the Dutch Railway Company is 
able to cite a case of an agricultural district where the 
population is dense and wealthy, while the traffic is poor 
—probably a stock-raising part of the country, where the 
traffic walks to market. The answer of the general 
manager of the Cavan, Leitrim, and Roscommon shows 
that in Ireland a population which, compared with an 
average agricult district in England or Wales, is 
dense and poor, provides a paying traffic. Assuming six 
statute acres per head of the population as the standard 
of a well-to-do agricultural district, and a valuation 
to the income tax, schedule B, of 1/. per acre, a light rail- 
way would pay similar to that, say of the Midland and 
South-Western, if it served a population of 2000 living in 
an area of 12,000 acres, with a rateable value of 12,000/. 
per annum. It is obvious, however, that the cost of 
working must vary ver a and especially that, as 
the experience of the United Kingdom shows, a short 
line worked by a separate company must be far more 
costly than if part of a larger system. 

3. How Should the Funds for Constructing Light Lincs 
be Provided ?—The answers I have received on this point 
come from the United Kingdom only. England and 
Scotland are not favourable to public aid unless it is 
“siven for securing specific and urgent national 
advantages which it is clear cannot be obtained through 
private enterprise.” Examples of this mode of helping 
construction are found in the grants recently made by the 
Government for light railways in exceptionally poor and 
over-populated districts in Ireland, and in a modified 

arantee of a portion of the capital of the West High- 
and Railway. On the cther hand, all of the Irish 
answers are naturally more favourable to public aid. It 
is obvious that unconditional grants of public money are 
open to grave risk of misuse for indirect political purposes 
and therefore should only be made under circumstances of 
the most pressing necessity. Perhaps the most satisfactory 
mode of providing light railways in country districts is 
by making them as what are called landowners’ lines, i.¢., 
lines promoted and carried out by local men of character 
and position who provide the funds themselves, and 
whose sole interest is to have the railway well made and 
economically worked. This is what Sir H. Oakley had 
in his mind when, before the Board of Trade Committee 
on Light Railways, he spoke of railways made with 
honest savings. 

Experience, however, has shown that railways are too 
often much overburdened by capital, especially when they 
have been promoted by contractors who have taken as 
their remuneration for the whole work of construction, 
&c., whatever amount of capital may have been stated in 
the Act of Parliament authorising the line. In such cases 
the ap mt cost of construction is very much greater 
than the real, and at the same time the contractor is 
released from any independent check upon the quality of 
his work. The final consequence is that the district is 
inadequately served by an ill-made, ill-equipped line 
owned by shareholders getting an inadequate or even no 
return for their investment, and therefore under almost 
irresistible temptations to charge the highest possible rates 
for the worst possible services, 

The substitution of public credit for that of the pro- 
moters prevents this waste of resources. It cannot, of 
course, be done indiscriminately without being open to 
the objections applying to grants. An obvious safeguard, 
however, is to insist that the persons who will profit by 
the construction of the line should contribute a sub- 
stantial part of the capital required. When the district 
which will be benefited is practically coterminous with a 
Local Government area, such as a county, the authority of 
the area may receive power to provide the capital, due 
safeguards being provided against engagements being 
entered into hastily or improvidently. Where, however, 
the area to be served is not identical with any such area, 
it is well worth considering whether machinery might 
not be devised for enabling a sufficient majority of those 
living in the area to constitute themselves a public body 
for the purpose of providing or guaranteeing the funds 
for construction. It is unnecessary here to go into details, 
or to do more than repeat that the object eres is the 
substitution of organised public credit for that of un- 
organised individuals. 

4. The Working of Light Railways.—On the question of 
working, the answers I have received are unanimously in 
favour of the lines not being worked by the State or 
public bodies. fog 

Two points, however, have to be borne in mind: (1) 
That none of the answers have come from the Continent, 
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and (2) that the questions were not extended to town 
tramways. It is matter of common knowledge that State 
working is prevalent both on the Continent of Europe 
and in our colonies, and that in some English towns the 
municipalities have undertaken the working of tramways. 
No decision as to the light railway working should be 
arrived at, therefore, without due consideration of the 
results of State or municipal working, alike in Great 
Britain and elsewhere. 

5. Location of Light Raiiways.—The question whether 
in purely rural districts, where land can be got at agri- 
cultural value, it is most advantageous to lay a light line 
along the side of a public road, or to lay out an indepen- 
dent line, is one that belongs rather to the section of the 
work undertaken by my colleague, Mr. Meik. I find, 
however, a general agreement that it is best that an in- 
dependent course should be taken, and some of the Irish 
answers are emphatic in their opposition to the use of the 
roads on the twofold grounds of its generally involving 
bad curves and gradients, and of inconvenience, and even 
danger, to the public using the roads. The question, 
however, is evidently one to be settled, not by one inflexible 
rule, but after consideration of the advantages and dis- 
advantages in each particular case. It is common know- 
ledge that in many parts of the continent of Europe light 
lines are habitually laid along the roads, and even in 
England the Upwell and Outwell line is carried for some 
distance along the road without, so far as is known, any 
injurious effects on the public safety or convenience. 

Part IT. 
By P. W. Merk. 

While on the continent of Europe there exists a clear 
and accurate notion of what constitutes a light railway, 
lines of this character having been extensively adopted, 
in England only very hazy ideas on the subject are pos 
sible. Probably nine out of ten Englishmen, if asked to 
define a “light railway,” would reply that the phrase 
means & narrow: gauge line, and it is re probable 
that this idea forms the basis of what little legislation 
we have had on the subject. But the question of gauge 
is really not one of primary importance, and certainly 
does not in any way determine the question whether a 
line is a “light ” railway or otherwise. 

The conditions in respect to which a light railway 
should differ from an ordinary line may be divided into 
two parts, viz. : 

1. Those involving economy in capital cost; and 

2. Those involving economy in working expenditure. 


1,—InvoLvina Economy IN CAPITAL. 

Narrow Gauge.—It is impossible to lay down any hard 
and fast rule on the subject of gauge. When the country 
is tolerably fiat, and when there are few bridges, the 
saving in a narrow-gauge line becomes a matter of minor 
consequence; but in a mountainous country a narrow 
gauge, by permitting the use of sharp curves and saving 
in excavation, may effect a reduction in cost sufficient to 
more than compensate for the additional expense involved 
by break of gauge. Again, it is always more probable 
that the ordinary gauge of the country will be most 
economical for a short line, and a narrow gauge for a long 
line, or for one isolated from other systems. A break of 
gauge necessarily involves special rolling stock of all 
classes, whereas, by using the same gauge as the neigh- 
bouring lines, the cost of special goods trucks, at any 
rate, may be avoided. The greater part of England is 
new 80 intersected by railways that it would appear that 
there are very few places in which a light railway of 
great length could be located, and it may therefore be 
assumed, that if we except some parts of the western and 
northern counties, it would only be in Scotland, Wales, or 
Ireland that narrow-gauge lines may be expected to be 
worth serious consideration. 

Lighter Permanent Way.—No doubt there are cases 
in which a very light permanent way could adopted with 
advantage, particularly in a flat country ; but the weight 
of rail is meerenne. $n. sagem to the weight of engines, 
and where steep gradients are required there cannot be 
much saving in reducing the material in permanent way. 
But the adoption of flat-bottomed rails, as generally used 
on the Continent, is advisable, particularly if the methods 
of fastening be permitted which are in use in other 
countries. The general question of the character of the 
permanent = A is closely connected with that of the speed 
of trains, and here it may be useful to notice what is the 
custom in this respect. On the Danish State light rail- 
ways, the Swedish State railways, the German secondary 
lines, the Western of France, and the Milan Northern of 
Italy, the average working speed is from 22 to 25 miles; 
on the Belgian State, Paris-Lyons and Mediterranean, and 
the Dutch company’s light railways, the speed varies from 
25 to 28 miles per hour; the Midi of France works at 30, 
and the Orleans Company at 35, while the Milan Northern 
say they occasionally work up to 40 miles per hour with- 
out danger. All of the other lines mentioned are satisfied 
that their ordinary working = involves no danger, 
and the lines named in Denmark, Germany, and Italy are 
not fenced, while those in France are not fenced in country 
districts. 

Experience thus appears to show that there is no neces- 
sity to limit the speed to less than 30 miles per hour, 
except in special cases, or where the line is not fenced. 

When the traffic is not sufficient to justify a regular 
station with buildings, staff, &c., it ought to be permis- 
sible to provide merely a platform of a height sufficient 
to suit & character of the vehicles in use, and to mark 
the place where passengers can wait in safety for the 
train. Such stopping-places are in use on most Continental 
light railways, and the first cost is reduced to a mini- 
mum, as platforms are not in any case usual abroad. The 
question of the height of the platform ought to be left an 
open one, as with a high platform it would be a simple 





matter to adopt arrangements which would insure the 
safety of passengers, without its being necessary to pro- 
vide an attendant. 

Signalling and Interlocking Apparatus.—Signals inter- 
locked with points — only to be required at terminal 
stations and passing-places ; intermediate stopping-places 
would be quite sufficiently protected in case of emergency 
by an ordinary hand semaphore or disc signal worked 
from the platform. The use of the train staff is sufficient 
protection during ordinary — , This system of 
working is in operation in Austria, Belgium (State rail- 
ways), Denmark (State railways), France (Midi, Western, 
Paris-Lyons and Mediterranean and Sud), Germany, and 
Holland, and after several years’ experience no accident 
has resulted. 

Abolition of Fencing in Country Districts,—On the Con- 
tinent, as has already been mentioned, many light lines 
are unfenced, and in most other cases fencing is only used 
in populous places, On the railways in Austria, Den- 
mark, Finland, Germany, Italy, and Roumania, fencing 
is not usual, while in France and Holland it is not obli- 
gatory and is seldom erected in country places. The 
Orleans Company remarks that accidents on the unfenced 
lines are extremely rare, and they cannot be weighed 
against the advantages due to non-fencing. In Belgium 
most of the older lines are fenced, but after the experience 
derived from the Landen-Ciney (State) and Taviers- 
Embresin (private) lines, which are unfenced, the Belgian 
State Railway has determined to abolish fencing on all 
light railways, except where there are special circum- 
stances. The Swedish State Railways say that the 
abolition of fencing does not counterbalance the disad- 
vantages arising from cattle disarranging the ballast and 
injuring the crossings. : 

On the Cape railways fencing has been successfuly dis- 
pensed with, and on the Madras Railway, according to a 
statement made by Mr. C. O. Burge, M. Inst. C.E., in a 
paper read before the Royal Society of New South Wales, 
more cattle are killed on fenced lines than on those un- 
protected. Probably there are few districts in England 
where fencing could be altogether dispensed with, but it 
certainly is not required in mountainous districts, nor 
does it appear to be necessary through large woods. Ifa 
line is unfenced, a gate across the line, or other appliance, 
would be necessary where the line crosses the boundary 
of two properties; such gates might be made to work 
automatically on the approach of the train. 

Level Crossings.—Great Britain is the only country 
where it is obligatory on railways of every description to 
have a watchman at all public road crossings. In other 
countries it is customary to watch the more important 
roads, but minor roads are left unwatched, and, 
consequently, of course, no house is required. Even in 
cases of watched crossings houses are not always 
necessary, as it is common to arrange with a labourer or 
peasant in the neighbourhood to look after the crossing. 
The duty is often undertaken by a woman, and with 
entire success. In the case of roads of very light traffic, 
gates ought to be dispensed with altogether ; cattle and 
sheep can be prevented from straying on to the line by 
the use of cattle guards such as are in common use in the 
United States and the colonies. When it is necessary 
to have gates, their cost could be considerably reduced in 
many cases by the adoption of simpler types. This re- 
commendation is sustained by a large experience on the 
Continent. 


2.—InvoLvinG Economy IN WoRKING EXPENDITURE. 


The adoption of several of the modifications already re- 
ferred to would necessarily involve a saving in working ex- 
penses as well as of capital. Thus the abolition of stations, 
and of houses at level crossings, and the reduction of signals, 
evidently would result in a correspondingly reduced staff. 
But there are one or two other respects in which the work- 
ing expenses can be reduced, and which may nob involve 
“— saving in first cost, possibly the reverse. 

f these the most important is : 

The Issue of Tickets by the Conductor of the Train.—The 
point is a debatable one, and the testimony of lines where 
it has been tried is not unanimous. It involves carriages 
of the tramway or American type, so that the conductor, 
who is also the ticket clerk, can walk from end to end of 
the train ; but this type of car is preferable on a light 
railway for other reasons, and so does not of itself involve 
increased expense. The system has been tried on most 
Continental and some Irish lines, with the result that out 
of a total of 12 systems which have reported on the sub- 
ject, seven, viz., the Austrian Sudbahn, Danich State, the 
Paris-Lyons Mediterranean and Sud of France, the Nether- 
lands State, the Swedish State, and the Milan Northern 
of Italy, say that it gives every satisfaction: while two, 
the Dutch Railway Company and the Cavan-Leitrim and 
Roscommon, say that it is unsatisfactory, as it leads to 
fraud, The other three lines, viz., the Midi, Orleans, and 
Western of France, report to the effect that they find it 
more satisfactory to intrust the issue of tickets to the 
a in charge of the stopping-place, generally a plate- 

ayer’s wife, or to some resident near the station. 

The chief, if not the only difficulty, which stands in the 
way of the issue of tickets by the conductor is, of course, 
the temptation to fraud offered and the difficulty of pro- 
viding an efficient check. But a system somewhat 
similar to that in ordinary use on tramway lines should 
be sufficient to meet the case, and any possible trifling 
loss would be more than counterbalance by the economy 
in wages. 

Reduction of Staff.—On many lines, particularly abroad, 
it has been customary to have a periodical inspection of 
the permanent way and works by officials of a higher 
grade than and in addition to the ordinary permanent 
way men, and on light lines this additional inspection has 
been done away with, with perfectly satisfactory results. 
In Great Britain, as a rule, the staff has always been pro- 





portional to the character of the line, and varies from 
0.65 man per mile to three men on the main trunk lines, 
No special legislation or provision is, therefore, requisite, 
and it is only necessary to call attention to the fact that 
considerable economy can be effected in this respect with 
due regard to the circumstances of the case. It is usual 
on all British lines, and on many Continental ones, for the 
train staff to assist in working the points, shunting and 
otherwise, in dealing with goods traffic. In some coun- 
tries the management of intermediate So. 
sidings, &c., is often intrusted to other persons having 
other employment. This method of working is carried 
to a great extent in Bavaria, where, according to MM. 
De Busschere and De Jaer, in their report to the Congress 
in 1887, they saw a girl of 20 managing a station or 
stopping - place from which over 6000 wagons were de- 
spatched in a year. 

The Use of Mixed Trains.—On this point opinion seems 
to be divided. On the lines in country districts in Great 
Britain, and notably in the Highlands, the use of mixed 
trains appears to be a necessity ; but on some Continental 
light railways the railway administration has voluntarily 
abandoned mixed trains, having found it more economical 
to use a separate service. It would appear that the 
question ought to be left for decision according to the 
special circumstances of each particular case. 

Types of Locomotive and Rolling Stock.—It is so evident 


that a decision on these points must depend upon the. 


special circumstances of each case, that no rules can be 
laid down which would be of any material assistance. 
The character of the gradients, gauge, extent of traffic, 
and the degree of interchange of stock with other rail- 
ways, all have to be considered, and, as already pointed 
out, the degree of control given to the conductor of the 
train must to some extent determine the type of carriage. 
As regards brakes, the same remarks apply, except that 
continnous brakes should only be required where the 
— are exceptionally steep, or where a high speed 
as been permitted. 

Simplification of Procedure in Obtaining Legislative 
Powers.—This branch of the subject might properly have 
been included under head 1, ‘‘ Matters Involving 
Economy in Capital Cost,” but as the method of treat- 
ment of the questions involved would necessarily be 
different for each country, it appears desirable to deal 
with the matter separately, and only with reference to 
Great Britain. 

As matters at present stand, the expenses in connection 
with the acquisition of the necessary land are frequently 
prohibitive of small lines, and in any future legislation it 
is highly desirable that much greater facilities in this 
respect should be afforded. It is suggested that cases of 
this sort could properly be dealt with by a committee 
appointed by the county councils interested, and presided 
over by an officer appointed by the Board of Trade. This 
committee should have power to grant compulsory powers 
if it were satisfied that the public advantages of the line 
were such as to outweigh a possible injury to an opposing 
landowner, or if it were of opinion that the opposition 
was directed towards the securing of an unfair advantage 
over adjoining proprietors. The promoters of a light 
railway should, however, have the option of applying to 
Parliament for an Act if they prefer it. It further 
appears desirable that Parliament should impose some 
limit on the powers of land valuers under the Lands 
Clauses Acts. Railway companies are occasionally 
regarded as legitimate objects of prey, and the prices 
awarded by valuers are sometimes out of all proportion to 
the real value of the land. 

It would not be unjust if the value of land compulsorily 
taken should be limited to a maximum of 50 years’ 
purchase of the actual rent, and severance damages 
restricted to plots of less than 10 acres (4 hectares). 
Cases have occurred in which the value of land and 
severance together have been assessed at over 100 years’ 
purchase of a rent which would be considered high at the 
present date. It also appears reasonable to ask that 
when an arbitration results in favour of the railway 
company, the other side should pay all costs, 








M.G. METER.* 
By Mr. ARcHIBALD Denny, Member of Council. 

In the year 1887 I read a paper to this society, entitled 
“The Practical Application of Stability Calculations,” 
in which [ described a book called the ‘*T'echnical Quali- 
ties Book.” In this book, which is supplied to all sea- 
going vessels built by my firm, is given a description of 
an inclining pendulum and diagrams, by means of which 
the captain can, by a simple experiment, ascertain 
whether his vessel is seaworthy or not, in so far as stability 
is concerned. These diagrams do not give the actual 
metacentric height or value of M.G., as we considered at 
the time that captains might be confused by this informa- 
tion; but give a ‘‘safe line,” and also other lines, on 
either side, showing what alterations must be made on the 
loading to fulfil the conditions assumed. For the exact 
conditions governing the construction of the diagram, I 
would refer members to my paper of 1887, 

Some captains who have taken a great interest in this 
matter, and have practically used the method, have ex- 
pressed a desire to be furnished with information which 
would give them the actual metacentric height, and 
Captain Johnson, of the British India Steam Navigation 
Company, has constructed an instrument for this purpose. 

The diagrams supplied by us since 1887 are, of course, 
only applicable to the ship to which they were supplied, 
but Captain Johnson’s instrument, he informed me, is 
applicable to all vessels. 

ith this idea I schemed out an instrument consisting 


* Paper read before the Institution of Naval Architects, 
at Paris, 
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of a tube bent to the arc of a circle, acting as a species of 
spirit level, which I understood from Captain Johnson 
was the method he adopted; but I found that it was 
practically impossible to get a tube made with sufficient 
accuracy to allow of this method being successful. Mr. 
Wimshurst, of the Board of Trade, has solved this prob- 
lem in another way, which has already been described to 
this society by Mr. Martell, at the spring meeting, and I 
have now to submit another instrument, which I have 
called the M.G. meter, and which is the result of the 
joint work of Mr. William Gray, head of our scientific 
staff, and myself. From the illustration you will observe 
that this instrument is simply a spirit level, pivoted at 
one end and adjusted at the other by means of a micro- 
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also required for the M.G. meter. Half an hour ought 
to be sufficient for an experiment. 

‘‘As preparation for an experiment all loose water 
should be pumped out; all water ballast tanks intended 
to be full should be pressed up; all movable weights 
should be secured ; moorings likely to cause heel removed ; 
and all fastenings slacked as much as possible. All 
persons, both passengers and crew, not required for con- 
ducting the — should remain still during the 
experiment. Before the experiment all operations in the 
engine-room, especially all pumping, should be stopped. 

** Any portable weight, such as cargo, or even men, 
may be used. The amount of weight to be shifted is left 
to the discretion of the captain. Fig. 1 gives a genoral 
idea of the manner in which the weights used for 
inclining should be arranged on deck. The important 
thing is to note carefully the amount of weight shifted 
after each observation, and the distance through which it 
is moved, 

‘Fig. 2 gives a sketch of the M.G. meter, and the 
following description will explain it. It consists of a 
spirit level A, which is pivoted at B. The free end of 
the level may be raised or lowered by means of the micro- 
meter screw C. The amount of adjustment may be 
obtained from the scale engraved on the front of the 
micrometer. This scale gives tenths and twentieths of 
inches, and, as the screw has 20 threads to the inch, it 
will advance through one of the small divisions for each 
turn. The edge of the nut is divided into five, so that the 
amount of adjusbment can be read to ;}, in. The brass 
frame D going round the outside of the diagram is grooved 
inside. In that groove the scale E can move from side 
to side of thediagram, A slot in this scale carries a small 
pin F, which also moves in a slot in the straight-edge G, 
which is pivoted at K. The scale at the bottom repre- 
sents the adjustment of the screw; that round the edge 
the amount of metacentric height. The scale on E gives 
the shift of centre of gravity of the ship, due to shifting a 
weight across the deck. 

“To Find the M.G. of the Ship.—The weights to be 
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meter screw, combined with a diagram giving the value of 
Along the base of the diagram is an equally-divided 
scale of adjustment of screw, which is simply a measure 
of the angle of heel. The scale E, which is adjustable in 
a longitudinal direction, is a scale of equal graduations, 
representing values obtained by multiplying the weight 
by the distance moved when inclining, and dividing this 
by the displacement, or, in other words, the valve of G G,, 
or shift of common centre of gravity. The pivoted bar G 
gives the M.G. upon the right-hand side and top scale, 
the lines marked 1, 2, 3, 4, M.G. are simply indicators for 
convenience in reading of the scale. 

To a scientific society such as this, the method of using 
this instrument from the description I have given will be 
at once apparent; but it may be of interest if I extract 
from the ‘* Technical Qualities Book ” the instructions we 
give to captains as to mode of using this instrument, and 
I should be glad if the members would criticise these 
instructions, if they do not think them sufficiently clear 
to be put in the hands of men who have not always had 
the advantage of a thorough scientific training. 

The following are extracts from the instructions : 

‘*The object we have in supplying the M.G. meter is 
to enable the captain to test for himself the stability of 
the ship. This he can do at any time when the ship is in 
dock or at anchor, provided he has suitable weights to 
move, the ship is free to incline without coming into con- 
tact with wharf or other obstacle, and there is no bilge 
water or other weight which will shift as the ship inclines. 

‘*The principle involved in the use of the M.G. meter is 
that a certain weight moved a certain distance will heel a 
ship more or less according to her stability ; the weights 
moved across the deck give the means of causing the heel, 
and the M.G. meter the means of measuring the amount 
of heel. One movement of the weights would be sufficient, 
but for uncertainties which always exist. As explained 
later, we recommend at least two movements, with obser- 
vations of the M.G. meter made before the first move- 
ment and after each. 

‘“To perform the experiment men sufficient to move the 
weights are required, perhaps twelve ; but the number 
will vary according to the weight used. An observer is 


shifted being in position on the deck, the men required 
for shifting them should be placed in some position to 
which they must always return after each movement. 
The ship should be brought as nearly upright as possible. 
For this purpose it is near enough to adjust the cargo so 
that she on no visible list. 

‘*Before the first movement of weight the observer 
should set the spirit level horizontal. is can be done 
approximately, in the first instance, by moving the 
instrument round the screws L, L, the finer adjustment 
being made by means of the micrometer, the reading of 
which will be about 1.0 when the ship is approximately 
upright. When this has been done, the observer should 
take a reading of the fauge on the micrometer. 

**The weights on the one side must now be moved to 
the other, and when the men have returned to their respec- 
tive places the level should again be adjusted by means of 
the micrometer screw. The difference between the pre- 
sent reading on the gauge and the original will give the 
amount of adjustment the level requires, to allow for the 
movement of weight. 

‘*The position of the weights will now be that indicated 
by B in Fig. 1. One movement of weight would be 
sufficient, but as a check on the accuracy of the observa- 
tions, we recommend the captain to make at least two. 
In that case the weights should be brought back to the 
position shown in C, Fig. 1. If the results of the two 
observations are approximately the same it will be near 
enough to take the mean, but if the difference is large, the 
observations will require to be checked by making another 
movement of the weights, as shown in D, Fig. 1. 

‘*The amount of adjustment of screw should be set off 
on the horizontal scale at the bottom of the diagram 
attached to the M.G. meter, and the scale E shifted along 
to that point. 

‘* The distance through which the weights have been 
moved must be measured, and the draughts of the ship 
carefully read. From the displacement scale the dis- 
placement at that oe a may be easily obtained. The 
weight (in tons) shifted, multiplied by the distance (in 
feet) that it is moved, and divided by the displacement 
(in tons), gives the shift of the centre of gravity of the 
ship, This amount should be set off on the vertical scale 








E. The straight-edge G should be set to this point on the 
scale EK, and the position of G on the scale round the edge 
will give the metacentric height. The minimum amount of 
metacentric height that we deem sufficient for a sea-going 
vessel is ;§; ft. If she has less than this we consider her 
too tender. The maximum amount of M.G. admissible 
for safety and comfort is dependent on so many causes, 
stowage of cargo, &c., that this will be best determined 
by the frequent use of the M.G. meter and observation of 
the vessel’s behaviour at sea.” 

Having found the M.G. for his vessel, the captain might 
either wish to decrease or increase this, according to his 
experience; we therefore add a small Table* with the 
following remarks : 

“The M.G. can easily be modified by adding or 
removing cargo or water ballast. In either case the 
amount to be put in or taken out can be approximately 
found by using the figures given in the accompanying 
Table : 

‘* Bffect of 100 Tons of Water Ballast in the Tanks, or 
Cargo in Upper ’Tween-Decks, on the Metacentric 
Height of the Steamer at Several Draughts. 


Draught. Water Ballast. Cargo in U.T.D. 
10 feet .33 feet .71 feet 
16 ,, +33 5, 30 ,, 
19556 a oe we 5 
22 9 +33 ” +05 ” 


‘* These figures are intended to be used when the boilers 
are full as when ready for sea.” 

It is now nearly nine years since we supplied the first 
inclining pendulum and diagrams, and, as we anticipated, 
they have not been so frequently used as we should have 
liked. We are, however, in no way discouraged by this, 
and shall continue to supply this instrument in the full 
belief that ultimately it will become the rule and not the 
exception for this apparatus to be used. 

In one of the latest steamers built by us the inclining 
pendulum and diagrams were used with the very best 
result, and I think it will be of interest to the society if I 
- a detail of the circumstances under which they were 
used, 

A new cargo vessel built by us was loading at a foreign 
port for home. After completing eg, | the captain 
inclined her, and found her too tender, e discharged 
about 200 tons of cargo and coal—the cargo from the poop 
and the coal from the = bunker. e could not cor- 
rect the stability by adding water ballast, as she was down 
to her marks. Her M.G. when inclined was .46 of a foot, 
and after discharging was .7 of a foot. On another 
voyage the captain again inclined this vessel at an inter- 
mediate port, with the bunkers practically empty, when 
the M.G. was found to be .67 of a foot, so that from this 
vessel our limit of .8 of a foot seems to be reasonable. I 
think the information of great practical and scientific 
value, 

The instrument before you is the second we have made, 
and is, no doubt, open to improvement. The first was 
supplied to the s.s. Semiramis, built by my firm for the 
Austrian Lloyd’s Steam Navigation Company. We have 
practically tested this instrument in comparison with the 
pendulum, and we find that it is extremely accurate, and 
is a much more convenient instrument to use. In future 
it will always be used in finding the centre of gravity of 
our vessels before leaving the yard. 





THE REDCAR BOILER EXPLOSION. 
(Continued from page 123.) 

JOHN Porter said he had been boilersmith at Warrenby 
Iron Works for five years, and had examined the boilers 
from time to time. The repairs were left to Spencer. He 
explained his method of examination, and said he had 
not had much experience with the externally-fired class of 
boiler, but knew it was subject to seam rips, and there- 
fore examined all the more carefully. He had only met 
with four or five rips in their boilers; the last was in 
No. 9, and went near = half-way round. This was repaired 
by a Tees-side firm. He did not know of any rips in 1894, 

e had never known the saddles to be cracked or the 
boilers to be short of water. The plates which were cut 
out worked well, and did not seem particularly brittle. 

Mr. Gough here enumerated the various repairs that 
had _ been made to the boilers. 

Witness was not at the works when the explosion 
occurred. It was like a dull thunder-clap, and he heard 
it although he was nearly a mile —- 

By Mr. Howard Smith: He had charge of eight Lan- 
cashire boilers before coming to Redcar. He never liked 
externally-fired boilers, and preferred the others, being 
accustomed tothem. He had, however, always thought 
their boilers safe. 

John Spencer, boilersmith, deposed to having served 
his time at Messrs. Bolckow, Vaughan, and Co.’s, and 
had been employed at Warrenby about a year. He 
examined the boilers when off for cleaning, and made 
repairs. He had only discovered one seam rip at the 
bottom of one of the circumferential seams, and he 
thought that was in No. 4 boiler about March, 1895, 
Water was running out, and the plate was cracked 
between the rivet-holes. He had seen boilers of that 
type rip before going to Warrenby. He examined all the 
boilers before the explosion at the rate of about three per 
week, and found no defects. Nos. 5 and 9 were repaired 
in May and June last respectively. He examined No. 4 
thoroughly on the day of the explosion, and found it in 

ood condition ; the plates were sound, and there was no 
Cae He finished his examination in the afternoon, 





* The figures given in this Table are only applicable to 
a particular ship. 
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He 7 never noticed whether the plates cut out were 
brittle. 

By Mr. Yarborough Anderson: He had found very 
few defects, and what there were had been promptly re- 
paired. There were not so many as might have been 
expected in that class of boiler. 

y Mr. Howard Smith: He took eight or nine bucket- 
fuls of soft mud from each boiler when cleaning. He 
could tell when a boiler had been short of water. He ha 
not examined the boilers since the explosion, and had 
formed no opinion as to the cause. He never had any 
difficulty in getting repairs done. 

Robert Porritt, boiler cleaner, gave evidence as to 
cleaning No. 4 boiler on the day of the explosion. He took 
eight bucketfuls of scale out. 

ohn James Lightfoot said he had been 18 or 19 years 
at Warrenby Iron Works, and for the last seven years 
boiler-minder under direction of the blast -engine- 
man. He attended to the pumps, and there was 
no difficulty in feeding. He had never known the 
boilers to be short of water. He blew the glass 
gauges twice a day. The low-water alarm whistles 
worked well; they blew when the water was 3 in. 
from the top of the glass, and would go on blowing 
till the feed was put on. The safety valves blew off 
strongly at 60 lb. He turned the gas on to No. 4 at about 
3.30 on the afternoon of the day when the explosion 
occurred. He went off duty a little before the boilers 
exploded, and steam was not then up in No. 4. It was 
the engineman’s duty to shut the gas off from the boiler 
next to be cleaned. He had never known of any explo- 
sion of gas in the flues, and was quite sure the boilers 
had never been short of water. 

Benjamin Ayton said he had been 22 years at War- 
renby, ever since the works were started. He was driver 
of the lift engine 14 years, and since then had driven 
the blast engines. Barker, the boiler-minder, who was 
killed, had been with him since the beginning of the year ; 
he was steady, attentive, and competent, understood his 
work well, and never let the boilers get short of water. 
Witness went round the boilers three or four times a shift 
as a rule, sometimes not so often, and occasionally blew 
through the water gauges himeelf. He never knew the 
saddles to be broken or any trouble from them. There 
was no difficulty in cleaning the boilers. If no repairs 
were required, to clean a boiler would take 48 hours be- 
tween stopping and re-starting. The last boiler laid off 
was No. 4. ecame on duty at five in the afternoon on 
June 14, and the gas was then turned on to No. 4. 
At six o’clock he opened the stop valve, and all 
the 15 boilers were then connected. Sometimes they 
were short of steam, the gas at times not being quite so 
good. He turned the gas off from No. 5 at ten minutes 
to nine on the night of the explosion, and closed the air 
holes in the gas-box. He then went along the boilers and 
looked at the water gauges, and the water was 1 in. to 
14 in. down the glass. Hetold Barker to see that No. 5 
did not get too full, as it had to be laid off for cleaning. 
Witness then went into the engine- house, and a little after 
nine stopped two of the blast engines. 

By Mr. Howard Smith: He looked at the pressure 
gauge, and it registered 58 lb. The steam did not rise 
when two engines were stopped ; one engine was kept 


oing. 
° By Mr. Gough: Barker came to the engine-house to 
help him, but as he was not uired, he went to the 
boilers, and the explosion occurred about a minute after. 
The temperature of the water when passing into the 
boilers was about 170 deg., and that of the water in the 
tank 118 deg. Fahr. 

By Mr. Howard Smith: The steam gauges had always 
been in the engine-houses ; there were none on the boilers. 
The highest he had ever seen on the gauge was 62]b. when 
steam was blowing off very heavily. He did not bear the 
valves blowing on the night of the explosion, and had no 
reason tosuppose any of the boilers had been short of 
water. 

By Mr. Hallett: The explosion occurred when he 
st opped the second engine. 

By Mr. Yarborough Anderson: When the furnaces 
stopped, the gas would shut itself off. 

By r. Hallett : There were were four furnaces in all, 
and if two were off the amount of gas would of course be 
less. 

By Mr. Howard Smith: He had checked the gas a bit 
when the engines had been stopped a quarter of an hour, 
if the steam rose above 60 lb. e often tested the safety 
valves. 

William Underhill, furnace keeper, said they began 
casting with three furnaces a little before 9 o’clock on the 
night of the explosion. 

(ir. Levi Sutton said he had been for 16 years in- 
spector to the National Boiler and General Insurance 
Company, Limited, and was an engineer by profession. 
Since 1880 he had inspected from time to time the boilers 
at Warrenby, and every facility was given him by the 
owners. The repairs he recommended were always carried 
out promptly. After his examinations he made reports to 
hiscompany. Witness enumerated various examinations 
made from 1889 to 1894, on most of which occasions no ma- 
terial defects were met with. In 1894 a seam rip extending 
for a length of 5ft. was discovered in No. 2 after cleaning. 
In October, 1891, No. 3 had three new plates added. In 
February, 1891, new plates were added to one of the 
boilers, and this was probably due to seam rips, but he 
could not say. On March 25, 1891, a seam rip on the 
eighth ring seam of No. 5 was repaired. In June, 1894, 
there was a seam rip 2 ft. 3 in. long in No. 4, in 1889 and 
in 1888 in No. 6 two seam rips were met with, one being 
discovered after the boiler had been cleaned internally. 
In December, 1889, there were seam rips in Nos. 7 and 
14, and in No. 7 in February, 1889. In July, 1889, there 
was arip in No. 8; in May, 1894, one at the sixth ring 





of No. 9; in October, 1889, a patch was put on No, 10, 
4 ft. long; and in 1892 the bottom plate of No, 13 was 
renewed. 

Mr. Yarborough Anderson said he would admit the 
receipt of the various reports sent by the insurance com- 
pany, though in the legal sense they were not admissible 
as evidence, but he could not allow them to prejudice the 
inquiry. It wasimportant to the Board of Trade to have 


d | them admitted, because it might be found that Mr. Sutton 


was to blame, and it was important to Mr. Sutton and 
Mr. Hiller that it should be shown that they made 
proper reports. 

Mr. Sutton, resuming, said that he never found the 
plates materially corroded. Prior to 1887 seam rips were 
not frequent, though he found them occasionally, and, as 
it was thought they were due to insufficient cleaning, 
which produced overheating, more complete arrangements 
for better cleaning were made. In 1887 he reported three 
cases of seam rip; in 1888, three cases; in 1889, four 
cases; in 1890, one case; in 1891, three cases; in 1892, 
one case ; in 1893 there were none, and in 1894 six cases. 
He specially noted these seam rips, and always reported 
them to his company; he should say, however, that, 
oftener than not, cases occurred without his knowledge. 
In 1891, 1892, and 1893 he found that seam rips were less 
frequent, and he knew that in 1893 or 1894 steps were 
taken for the better cleaning of the boilers, and that the 
cold water was cut off, but he did not think that, judging 
from the repairs, the rips were lessened. 

Mr. Gough remarked that in 1890 there was only one 
seam rip, in 1891 there were three, in 1892 cne, in 1893 
no cases, and in 1894 six cases, Could the witness explain 
the reason for the variation ? 

Mr. Sutton, in reply, said there might have been more 
furnaces on at one time than another. 

Continuing his evidence, Mr. Sutton said he formerly 
felt no apprehension as to the safety of the boilers. In 
1894 he first began to feel apprehension, as the boilers 
were then worked under more severe conditions, four 
furnaces being on, and the repairs were heavier. In May 
that year he met with two seam rips in No. 6, one 
being through the rivet-holes, and xs open. The plates 
appeared to be of a brittle character, and, to put it 
rather strongly, the nature was gone. He considered the 
boilers were then getting unreliable, and could not be 
depended upon. By unreliable he meant that the plates 
might tear any time, but he did not consider there was 
imminent danger. In May, 1894, he discovered a fracture 
5 ft. in extent in No, 2. In July he found a patch had 
been put on No. 7, where two fine cracks had occurred in 
the solid plate, and he thought it showed that the plates 
were more or less brittle, or else the cracks would not have 
gone through thesolid. He attached importance thereto, 
and called is company’s attention toit. He thought there 
was a risk in working the boilers, but no actual danger of 
explosion. 

By Mr. Howard Smith: He would nob like to say what 
the margin of safety was. 

By Mr. Gough: The defects indicated a serious state 
of things, and that his firm were running an unusual risk. 
Seam rips might occur in a boiler after cleaning, and were 

uite beyond inspection; inspection could not detect 
them. 

By Mr. Gough: He was of opinion that the conditions 
were sufficiently dangerous to advise his company thereon 
in his reports. He did not look upon long externally-fired 
boilers as safe ; they were so liable to seam rips from the 
racking stress set up in the lower part when in work. 
After examining an internally-fired boiler he could be 
satisfied it was safe, but this was not the case with an 
externally-fired boiler, however carefully it was worked. 
He could not suggest any method of preventing seam rips, 
though cooling down more gradually would assist. Ifthe 
boilers had been tied from end to end with a longitudinal 
stay the explosion would not have been so disastrous, but 
the stay would not have prevented a rent, and more than 
one boiler would probably have gone. There was no 
evidence of overheating. He thought a seam rip took 
place in No. 5 when the boiler was being cooled down ; 
such rips usually occurred from contraction during 
cooling. 

By Mr. Yarborough Anderson: The boilers were care- 
fully worked and gradually cooled down; the upkee 
and management also was properly carried out. Thoug 
he had never reported the boilers as dangerous, he was of 
opinion that no boiler of that type could be described as 
safe. He did not say the boilers were dangerous, because 
he was reporting to engineers at the office who knew what 
was safe and what was not safe. It was the type he 
objected to. 

Mr. Howard Smith observed that, seeing the number of 
seam rips, it was the duty of witness to have called atten- 
tion, not only to the normal danger, but to the abnormal 
danger. This point the Court would have to consider. 

By Mr. hey vowstn Anderson: They had not many of 
these boilers insured in that district. Allwood was a 
careful man, and fit for his post. It was impossible to 
tell when a seam rip was coming on. <A seam rip was 
necessarily dangerous, but much depended on its extent. 

By Mr. Howard Smith: The greater risk in this case 
was involved in the great length of the boilers, and inthe 
fact that they were — It would have been rather 
difficult to introduce the longitudinal tie. 

Mr. Howard Smith here inquired, ‘‘ Fired as the 
boilers were, they would in time have become more dan- 
gerous. How long would you have let them goon? Did 
you mean to a to your firm that they were unsafe? ” 

Witness, in reply, said he had spoken about the type of 
boiler and the danger of seam rip, and should not have 
been surprised at one boiler going off, but he was stag- 
gered at all of them going. There was something more 
than normal danger in the boilers, and he meant to con- 
vey that to his principals, He had told the firm it was 





desirable to lay down Lancashire boilers. He had men- 
tioned it to wood several times at the works and at 
his own house, and Allwood appeared to have the same 
opinion. He had told Allwood the boilers were more 
than normally unsafe, 

By Mr. Hiller: On receipt of the National Company’s 
letter of June 7, 1887, he saw Mr. James, who then 
arranged for the foreman boilersmith to make examina- 
tions. The type of boiler was discussed, and Mr. James 
said he was willing to undertake all the precautions 
necessary to prevent the defects, but could not replace the 
boilers. In November, 1894, he had some conversation 
with Mr. William Eden Walker, when he pointed out 
the extreme danger of this class of boiler, and that the 
Lancashire boiler was safer. Mr. Walker inquired what 
objections the ——w had to the externally-fired boiler, 
and he explained the liability to seam rip. As an instance 
of the danger of these boilers, witness mentioned the 
explosion of a batch at Pennsylvania, and of another 
batch at Upper Silesia. Mr. Walker then said he did not 
insure the boilers for the sake of being covered, but for 
inspection. Allwood quite endorsed the views of witness 
as to the Lancashire boiler being safer. 

Mr. Howard Smith remarked that the question was 
whether the boilers were more unsafe than they had been 
on account of age and the tendency to fracture? 

Witness replied that the insurance company had at the 
present time some groups of boilers in the district insured, 
and they were less safe than the Warrenby boilers. 

Mr. Howard Smith expressed surprise, and said if such 
was the case he should like to have the names of the 
owners, and the Board of Trade would write to them, as 
it was desirable they should know of their danger. 

Witness, under pressure, wrote down the name on paper 
_ ee it to the Commissioner, who passed it to Mr. 

ough. 

By Mr. Hiller: He examined the boilers after the ex- 
plosion, and the plates were similar in appearance to their 
ordinary state, and the scale was about the same. There 
was no evidence whatever of a 

At the resumption of the inquiry on Thursday, July 18 
Mr. Gough said that on thinking the matter over it appeared 
to be more desirable for Mr. Anderson to communicate 
with the party owning the dangerous boilers referred to 
in Mr. Sutton’s evidence, than tor the Board of Trade to 
do so, and therefore he passed the paper containing the 
name to him. 

Mr. Sutton, recalled, was examined by Mr. Anderson 
as to the interview with Mr. Walker in November, 1894. 

By Mr. Howard Smith: During the interview Mr. 
Scott was present part of the time. Witness went to see 
Mr. Walker because he was contemplating ordering a 
new boiler. He did not condemn the boilers at that 
time, but the type. He did not feel called upon to tell 
the owners the boilers were abnormally unsafe. 

By Mr. Hiller: By the word ‘‘ abnormal ” he meant a 
rather unusual risk. 

Mr. E. G. Hiller, chief engineer to the National 
Boiler Insurance Company, said the boilers at Warrenby 
had been insured with them ever since they were laid 
down. No. 1 was insured in 1880, Nos. 2 to7 in 1874, 
Nos. 8 to 14 in 1875, and No. 15 in 1895. They were insured 
on the ‘‘ group ” system for 500/. The premium on the 14 
boilers was 18/. up to September, 1892, and reduced to 161. 
in September, 1893. The main portion of the premium 
was chargeable for inspection expenses. The sum insured 
was small, but his company would not take large amounts 
on such boilers. The boilers had been periodically 
examined by their inspectors, and every facility had been 
afforded by the firm. Witness produced abstracts of 
various reports sent to the firm, some of them dealing 
with the question of seam rips. In March, 1887, they 
wrote Messrs. Walker, Maynard, and Co., saying, 
‘There has evidently been a narrow escape of disastrous 
explosion.” As the boilers were becoming much de- 
teriorated, it was pointed out that great care was 
needed in working, in cooling, and in cleaning, and 
the hydraulic test was recommended. It was added that 
internally-fired boilers would be much safer and less 
liable to fracture. On May 27, 1887, they wrote to the 
firm that the defects recently found in the boilers gave 
occasion ‘‘ for very serious concern ;” that the boilers were 
getting worse for wear through deterioration ; and that it 
would be well to take into consideration their early sub- 
stitution by boilers fired internally. On June 14, 1887, 
Inspector Sutton saw Mr. James, as stated in his 
evidence, and remedial measures were discussed, and 
subsequently the company wrote saying it was impor- 
tant the working should be as equal as possible to 
prevent undue strain; that internally-fired boilers 
were now generally adopted and were much safer ; and 
adding that the precautions taken, the company hoped, 
would result in the safer working of the boilers. Another 
letter was sent to the firm in 1888, on the occurrence of 
five cases of seam rip. The company, witness said, had a 
strong preference for internally-fired boilers, as being 
much safer. Boilers of such great length were liable to 
fracture. In December, 1888, they wrote Messrs. Walker, 
Maynard, and Co., suggesting that the boilers should 
be cut into two. In 1889 other seam rips occurred in 
boilers Nos. 3, 6, 7, and 10, but they did not specially 
correspond with the firm with regard thereto. 

Mr. Howard Smith : Why not? 

Witness replied that they could not be always hammer- 
ing the same nail. 

Ccatinsing his evidence, Mr. Hiller gave further details 
of various seam rips which had occurred. 

Mr. Howard Smith then read reports from the insurance 
—— the firm, dated May 10, 1893, and June 8, 
1894. (That for May 10 has already been given in our 
columns. See page 123 of our last issue.) That for 
June 8, 1894, was as follows : 

“Thorovgh inspection of No. 6 boiler. Internally the 
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fifth ring seam from the front end, and the seventh rin 

seam from the back end are fractured through the line o} 
rivet-holes in lengths of 3 ft. 8in. and 3 ft. 10 in. respec- 
tively. . . . The metal, where fractured, appears to be of 
a brittle nature, and it is probable that, owing to long ser- 
vice, the plates in the bottom are becoming deteriorated. 
It would also appear that seam rips have been more 
numerous of late. We presume the boilers are not now 
worked under more arduous conditions than formerly, and 
if this is the case it would tend to show that the views 
expressed as regards the quality of metal may be correct. 
We inclose herewith blue print showing how long ex- 
ternally-fired boilers may be cut in two, and thus reduce 
the liability to serious explosion by seam rips occurrin 

under steam pressure. The b course, however, woul 

undoubtedly be to substitute these boilers by others of 
Lancashire type.” 

By Mr. Gough: Witness thought these reports were 
going to capable men who would understand what value 
attached to them. Seam rips would occur in boilers of 
that type, whether made of good plates or bad plates. 
He formed the opinion that the plates were rather 
brittle, and hence liable to fracture, but did not think 
the brittleness amounted to actual danger, though it 
had a tendency to increase the liability to seam rip. In 
past years his company had insured many boilers of this 
type, but had gradually managed to persuade their owners 
to replace them with boilers fired internally. He was not 
of opinion that the boilers at Warrenby were in an 
absolutely unsafe condition in June, 1894, but thought the 
type undesirable and risky. The question of the ductility 
of the plates was immaterial compared with the initial 
danger due to the type. Boilers cut in two, which had 
formerly given trouble from seam rips when in one length, 
now worked satisfactorily, and were not liable to that 
defect. The question with his company was whether to 
refuse to insure such boilers, or to insure them, and in the 
course of time to get the owners to replace them. The 
law did not prevent their insuring any boiler they chose. 
That was a legal aspect of the case, but the result of the 
plan they adopted had been to cause these externally-fired 
boilers to be in many instances replaced by those fired 


internally. 
(Zo be continued.) 





EXPERIMENTS ON THE STRENGTH OF 
CYLINDRICAL SHELLS. 
By Mr. J. C. Spenor. 


In ENGINEERING, December 7 and 14, 1894, I gave the 
results of a set of experiments on a cylindrical shell, con- 
structed in such a way that it had practically no strength 
as an endless ring. In analysing the distribution of 
stress in this model I stated that there were two, and, so 
far as I could see, only two, possible ways of estimating 
the pressure which such a shell could transmit to its ends. 
The narrow longitudinal strips into which the shell may 
be, ideally, divided up may be treated either as separate 
and independent units—which they are not—or as integral 
and subordinate parts of the hollow cylindrical beam of 
which they, in fact, are parts. According to the first of 
these methods, the shell should have bulged out visibly 
to the naked eye at a pressure of 2 lb. to the inch. Ac- 
cording to the second of these methods the shell should 
have stood a pressure of about 300 1b. before the elastic 
limit of the plate was reached. Asa matter of fact, the 
shell stood a pressure of 240 lb. without any visible signs 
of straining, and a pressure of 270 1b. only strained it 
locally close to the weak joint. If, therefore, we have to 
choose between these two theories, there can be no question 
that the one which gives the elastic limit of the plate at 
21b. is hopelessly wrong, while the one which gives the 
sage agua as about 300 Ib. is proved experimentally to 

e right. 

In an editorial note on these experiments (cee ENGINEER- 
ING, December 14, 1894) it was suggested that these and 
other experiments* which I had previously made on the 
subject could all be explained in another way. It is 
evident that the strength of an endless ring must va 
directly as the strength of its longitudinal joint. In all 
the experiments I have made on this subject, the strength 
of the shell has been greatly in excess of the strength of 
the joint; in the first set of experiments the strength of 
the shell was nearly twice that due to the joints, in the 
second case it was 500 times as great. The inference I 
draw from these facts is that the factor of end resistance, 
instead of being a small negligible quantity as usually 
supposed, is one of the greatest importance, and, in short, 
boilers may equal, or even greatly exceed, the factor 
which is now considered the sole source of strength, the 
resistance of the shell to circumferential tension. In 
opposition to this, ENGINEERING suggested that, although 
the strength of an endless ring must necessarily vary 
directly as the strength of its joint or weakest part, yet 
when the ends are fixed, the deficiency of strength at the 
joint may be compensated by the end fastenings, so that 
a ring of plates with a perfect joint, or one with a joint of 
55 per cent. of the strength of the solid plate, as in m 
first set of experiments, or one with a joint of no strengt 
as in my second experiment, would all give practically 
the same strength, and that this strength would be the 
strength of the plate as an endless ring. 

_ Now it must be admitted that a plate held at its edges 
is capable of resisting a certain amount of tension parallel 
to these edges, and, moreover, this theory accounts for all 
the facts which, at the time when it was written, I relied 
upon as proving the existence and magnitude of the factor 
of end resistance. I will even go further, and admit that 


* See Transactions of the North-East Coast Institution 


of Engineers and Shipbuilders, vol. vii. 





it agreed with these facts better than what I may call 
‘my theory,” as, up to now, I am, so far as I know, in a 
minority of one in holding it. Thus, in my first set of experi- 
ments, I got nearly twice the strength of the joints, but these 
joints were only about half the strength of the solid plate, 
and in the second case, although the pressure on the shell 
was 500 times as great as the weak joint could stand, still 
it did not exceed the pressure which the plate could stand. 
So far, then, all these facts were in accordance with the 
theory suggested by ENGINEERING, and when we consider 
the results of the first set of experiments it will be seen 
that it agreed with the facts better than mine. The first 
set of experiments was made with three cylinders, all of 
the same diameter, thickness of plate, and proportion of 
joint, and they differed only in length, the length of No. 1 
being about two diameters, that of No. 2 about one dia- 
meter, that of No. 3 abouthalfa diameter. Now, accord- 
ing to my theory, the strength of a cylinder is the sum of 
two factors, namely, its strength asan endless ring (which 
depends only on the diameter and is independent of the 
length of the cylinder), and its strength as a beam (which 
depends only on the length and is independent of the dia- 
meter of the cylinder), and as in all these three cylinders 
the strength of the shell as a ring would be the same, 
while the factor of end resistance would be greatest in 
the shortest cylinder and least in the longest cylinder, I 
expected that the longest cylinder would have stood the 
least pressure, the shortest one the most. Now the 
strength of the joint, ascertained by actual test, was such 
that permanent set was produced in it by a stress corre- 
sponding on the ‘‘ endless ring theory” to a pressure of 
230 Ib. in these cylinders, but permanent set was not pro- 
duced in joints of the cylinders until the pressure was in 
No. 1 600 lb., in No. 2 500 lb., and in No. 3 between 
400 lb. and 500 lb., that ia, the longest was the strongest 
and the shortest was the weakest. Again, the joints of 
all these models should have been, by endless ring theory, 
ruptured at a pressure of under 550 lb. No. 1, the 
longest, stood 730 lb., and was not ruptured; the plates 
were bulged at the ends, with a hollow between. No. 2 
cylinder stood 680 lb. pressure, with the same result ; 
No. 3 was ruptured and bulged in the middle at 
800 lb. Here the shortest shell stood the highest pres- 
sure, but it was ruptured by that pressure, while 
the longest cylinder stood nearly as much pressure, 
but was not ruptured. No. 1 and No. 2 took a 
decided concave shape ; No. 3 was even more decidedly 
convex. Taking these results as a whole, they agree fairly 
well with the theory that the three cylinders were all of 
the same strength. They seem to be directly opposed to 
the theory that would make the shortest cylinder the 
strongest, and the longest the weakest. They confirmed 
my theory—that the shellsof cylinders are capable of trans- 
mitting a considerable pressure to the ends, but they are 

uite in accordance with the theory of ENGINEERING, that 
the end resistance can only compensate for the weakness of 
the joint. The position taken by ENGINEERING was 
therefore so strong, that though I could not accept it as 
a final solution of the question, I felt it was useless to 
attack ib by mere argument, without the evidence of 
further experiments. have, therefore, made (or rather 
my friend Mr. J. P. Hall has made for me at Messrs. 
John Penn and Sons’ works) a fresh set of experiments, 
the results of which are, I think, sufficiently interesting 
to be recorded. 

The model described in ENGINEERING, vol. lviii., page 
749, was reduced to one-half of its original length, from 
10 in. to 5 in., and. again tested. Now if the strength of 
this shell depended on the strength of the plate, as an 
endless ring, it would be unaltered by this alteration in its 
length, but if its strength depended on the strength of 
the shell as a beam, it would be doubled by the shorten- 
ing of the cylinder to one-half of its original length. 
Now the highest pressure at which we were able to get 
measurements in the 10-in. cylinder was 240 lb; at 
270 lb. the plate gave visible signs of straining, and 
leakage of the liner prevented the pressure being 
increased. With the 5-in. cylinder the highest pres- 
sure at which we obtained measurements was 480 lb.; 
at 490 lb. the cage was strained in the same way 
as before, and the liner was rendered useless. In ex- 
periments of this nature we cannot expect any great 
— of exactness. And the pressure in the short 
cylinder wae, quite as nearly as I expected, to the double 
of that in the first. Had the pressure in the second case 
been approximately the same as in the first case, ins 
of being approximately double, I must have admitted 
that, however difficult it may be to understand, the theory 
of ENGINEERING agreed with all the facts, but as in this 
case the facts are all on my side, I may be permitted to 
point out some of the difficulties involved in the counter- 
theory. 

On the face of it there seems no difficulty in understand- 
ing that the strength of a ring of plates should depend on 
the strength of these plates, and not on the strength of 
their joints, but when this proposition is examined criti- 
cally it becomes, to me at least, as impossible of belief as 
that the strength of achain depends on the strength of 
its strongest, not its weakest, link. If a plate is held at 
one end and a load is applied to the other it will be in a 
state of tension, but if one end of it is free and a pull is 
given to the other, the plate will move in the direction of 
the pull, which will not produce tension but motion in the 
plate ; a tension which is not balanced by an equal and 
opposite tension is an impossibility. 

Now, in a continuous ring subject to pressure the 
tension at every point is balanced by an equal and oppo- 
site tension ; but if the ring be divided longitudinally at 
any place the pressure would no longer be balanced, and 
there could no longer be any appreciable tension through- 
out the ring, and the only effect of internal pressure on it 
would be to open out the ring. No one would question 
this so far as regards a truly endless ring, and when we 








pass to the consideration of a ring with its ends fixed, 
the case does not seem very different. Let us 
consider the distribution of stress in the two cylinders, 
which, as endless rings, had practically no strength, 
but which stood a pressure of 240 lb. and 480 1! 
respectively when the ends were fixed, These cylinders 
were each 10 in. in diameter and ,4 in. thick; No. 1 was 
10 in. long, No. 2 was5in. long. ow, a uniform pres- 
sure of 240 lb. on the shell would be balanced by a uniform 
circumferential stress throughout the shell of 240 x 5 
= 1200 Ib. per inch of length. If the plate had been con- 
tinuous this would have only represented a stress of 
1200 x 16 = 19,200 1b. to the square inch of section, which 
is well within the elastic limits of the material; but we 
know the plate was not continuous, and by itself was in- 
capable of offering any appreciable resistance to this 
pressure, the only source of resistance being the end rings 
and the bolts that secured them. We therefore know that 
the resistance to tension was not uniformly distributed 
over the length of the cylinder, but was transmitted to 
the only possible source of resistance—the ends. The 
tensile stress per inch of length is 1200 lb., and the total 
stress over the whole length of cylinder is therefore 
1200 x 10 = 12,000 lb. Are we to assume that the total 
stress of 12,000 lb., instead of being distributed evenly 
over a length of 10 in., is balanced by a stress 
of 6000 lb. at each end of its length? That the 
whole of this gr was concentrated at the ends 
I have no doubt, but a stress of this magnitude act- 
ing at a point would, in the language of mathematics, be 
infinite in intensity. As this is an impossibility, we ma 
consider that it was distributed over that part of the shell- 
plate which was gripped by the end rings; these were 
lj in. wide, so that we have a tension of 6000 Ib. distri- 
buted over a section of plate 1} in. wide and 4; in. thick, 
this is at the rate of 76,800 lb. per square inch of section, 
which is 25 per cent. greater than the ultimate resistance 
of the plate, and more than twice its elastic limit. 

When we come to consider the matter in detail, it will 
be seen that the balancing of 480 lb. on the cylinder 5 in. 
long on the theory of circumferential tension presents 
even greater difficulty than the previous case. To balance 
this pressure would require an evenly distributed circum- 
ferential tension at the rate of 38,400 lb. per square inch of 
section. This is probably considerably above, and certainly 
cannot be much below, the elastic limit of the plate. Even 
if the plate had been perfectly continuous, instead of 
being completely severed, we should have expected the 
plate to be severely strained if exposed to circumferential 
tension to this extent. How, then, is it possible to 
believe that the plate which would be at or beyond its 
elastic limit if the tension were evenly distributed over 
5 in. of width, could have the whole of this tension con- 
centrated at a point, or even distributed over the rims, 
whece it is held by the end joints ? 

It is also worth noting that the end bolts, which must 
have received the whole pressure from the shells of these 
cylinders, offer their full resistance to stresses normal to 
the surface, whilst they offer no direct resistance to cir- 
cumferential tension, which would primarily be only 
resisted by the friction between the ends of the shell and 
the end. rings. ; 

There are thus many serious, if not insuperable, diffi- 
culties involved in the theory that the pressure on these 
shells was transmitted to the ends by circumferential 
tensions. 

Tf all of these difficulties could be surmounted or ex- 
plained away, we have to meet this objection, which is 
absolutely fatal. Even if the resistance of the ends to 
circumferential tension was sufficient to resisb the total 
pressure on the whole of the shell, still the resistance at 
the ends would not balance the pressure distributed over 
the whole surface of the shell. It is necessary for equi 
librium that the stresses at every point of a surface ex- 
posed to pressure must be balanced by an equal and oppo- 
site resistance acting at the same point. A tensile stress 
of 100 Ib. acting at the centre of a length of a 10-in. oylin- 
der can only be exactly balanced by a tensile resistance of 
the same amount acting in the same plane. A resistance 
of 50 1b. at each end of the cylinder would not balance 
the stress of 100 lb. at the centre, but would produce two 
unbalanced couples tending to twist the shell plate. 

It may be due to my want of knowledge, or acumen, or 
possibly to an unconscious bias in favour of my own 
theory, but the more carefully I consider this point the 
clearer becomes the conclusion that no part of the pres- 
sure on a cylinder which is balanced by circumferential 
tension can be transmitted to the ends, and conversely 
that no part of the pressure which is transmitted to the 
ends can be balanced by circumferential tension. If this 
is so—and hitherto this has been assumed as an axiom, 
hence the universal custom of estimating the strength of 
boilers by the strength of their longitudinal joints—then 
it follows that no appreciable part of the pressure on the 
shells of the 10-in. or the 5-in. cylinders was balanced by 
circumferential tension, and there is no other possible 
way in which these pressures could have been balanced 
except in the way given by me (ENGINEERING, vol. lviii., 

e 783), that is, by a series of shearing stresses, 
increasing from nothing at the centre of the ehell to 
@ maximum value at each end. This distribution 
of stress completely satisfies the conditions of equilibrium. 
The pressure at every point is balanced by the resistance 
of the plate at that point. The stresses are not concen- 
trated ab two points, but distributed over the circumfer- 
ence of two circles; and this system involves no excessive 
stresses, @ given amount of pressure being balanced by a 
series of shearing stresses, which are just one-fifth (in a 
cylinder 10 in. in diameter) of the tensile stresses that 
would be necessary to balance the same pressure. 

In my own mind, I have not the smallest doubt that 
this was the distribution of stress in these two models, 
andj, consequently, I am absolutely certain that in treat- 
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ing boiler shells as endless rings, we are neglecting a factor 
in their strength which is of the greatest importance. 

The question naturally arises, How is it possible to 
reconcile the results of my first set of experiments with 
the theory that this factor of end resistance varies in- 
versely as the length of acylinder? ‘To this question I 
have no perfectly satisfactory answer, but I would like to 
point out that these results are inexplicable on the face of 
them by any possible rational theory of strength. The 
facts of these experiments were that the longest cylinder, 
which on any possible hypothesis ought to have been the 
weakest, was decidedly the strongest, while the shortest 
cylinder, which ought to have been the strongest, was dis- 
tinctly the weakest. Now there can be no question that 
in all of these a considerable pressure was transmitted to 
the ends, and whether it was transmitted by tensile or by 
shearing stresses, or by any conceivable combination of 
these or other stresses, 1 is quite incredible that the trans- 
mission of pressure over @ length of 13 in. could produce 
greater strains than the transmission of an equal pressure 
over a length of 44in. It is therefore evident that these 
results are anomalous, and not reconcilable with any 
rational theory. 

I cannot give a pose nga: | reason for this anomaly, bub 
I can suggest an analogy which may account for it. Ifa 
bar is nicked through, it can be broken by a blow that 
would certainly not break a bar of uniform strength of the 
size of the reduced section where nicked through. Why 
this should be so I cannot say, but that it is so is an un- 
doubted fact. Here we have a case where additional 
strength in one part of a structure is not a source of 
strength, but of weakness, to the weakest part. May 
it not be soin a very short cylinder which as a beam 
was extremely rigid, and as a ring comparatively 
weak ? Thus the shortest of the three cylinders used 
in my first set of experiments, had it been made with 
a joint of no strength, would have stood a pressure 
of from 600 lb. to 800 lb. before it reached its elastic 
limit ; but it had a longitudinal joint, which, as an endless 
ring, would be strained to its elastic limit by a pressure of 
about 200 lb. If the ring had a joint of no strength, all 
the pressure must necessarily have been transmitted to 
the ends, but having a joint of some strength, part of the 
pressure would be balanced by circumferential tension, 
and part by shearing stresses at the end. Now while the 
pressure was moderate it might be evenly distributed be- 
tween the ends and the joint, but as soon as the joint 
began to yield, the pressure might follow it up and destroy 
the joint before even the elastic limit of the ends was 
reached. I could believe, there being some evidence 
to show that it was so, that the cylinder would have been 
actually stronger with no joint at all than with a weak 
one, which would offer some resistance, but a small one 
compared to that of the ends. With the longest cylinder, 
on the other hand, the strength, considered as a beam, is 
nearly the same as its strength as a ring, and, therefore, 


the pressure could not expend itself in overcoming the N 


resistance of a weak spot, but would continue to be evenly 
distributed over ends and rings, hence in this we get the 
sum of these two factors. 

The cylinder of medium length was intermediate in 
conditions and intermediate in strength between the 
shortest and the longest cylinders. I am aware that this 
is not a perfectly satisfactory explanation of the circum- 
stances of the case, but I would like to point out that the 
results of this set of experiments were abnormal, that we 
only get abnormal results when the elastic limits of resist- 
ance are exceeded, or when there is a breach of uniformity 
in strength or strains; that these cylinders were strained 
much above their elastic limits, and that their total 
strength was made up of factors, very different in 
character, and different in proportions in each cylinder, 
and for the abnormal results we must look to these con- 
ditions of excessive strain and unequal combination of 
resistances. 

The great pressures that all of these cylinders stood 
compared with their strength as endless rings is proof 
positive that in all these cases a large part of the pressure 
was, in some form or another, transmitted to the ends. 
The fact that the strengths of these cylinders turned out 
to be in the inverse order of what might be anticipated in 
any rational y= | of strength, merely proves that these 
cylinders were subject to abnormal conditions, and is 
not a valid argument against mine or any other 
theory of strengths under normal conditions. The first 
set of experiments were sufficient to disprove absolutely 
the ‘endless ring” theory as ay accepted, which 
makes the strength of a cylinder vary directly as the 
strength of its longitudinal joint. But the modification 
of that theory suggested in ENGINEERING would account for 
all these results, and also for the first experiment made 
with a jointless ring. The last experiment with that rin 
odmal in length is, in my opinion, irreconcilable wit 
the endless ring theory, or that. modification of it sug- 

ested by ENGINEERING, and cav only be accounted for 
in the way I have accounted for it. 

A theory which, like the “endless ring theory,” is so 
obviously rational that it has been mistaken for an axiom 
by every competent authority for generations, will not be 
abandoned until the evidence against it is perfect ; while 
there is a doubt, it will be given, and rightly given, in 
favour of the defendant, and against the innovator. 
cannot see any room for doubt after the evidence of the 
latest experiment, but possibly the counsel on the other 
side may detect flaws that I cannot see in the argument, 
and, if so, I will try and devise other experiments to meet 
these doubts, having absolute confidence that in the end 
judgment will be given in favour of my theory and against 
the ‘‘endless ring theory.” 





American GOLp.—The value of the gold produced in the 
United States last year was 39,761,205 dols. The corre- 
sponding value in 1893 was 35,955,000 dols, 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday, July 23, there was launched from 
the Cleveland Dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, a large steel spar-deck steamer which 
has been built to the order of Captain Andreas Olsen, of 
Bergen, under the supervision of Captain Laading. 
Her dimensions are : Length, 320 ft. over all; beam, 
42 ft. 6 in. ; depth moulded, 28 ft. 34in. Herdeadweight 
carrying capacity is over 5000 tons. Powerful triple- 
expansion engines, having cylinders 24 in., 38 in., and 
64 in. in diameter by 42 in. stroke, with two large steel 
boilers, working at 160 lb. >, will be fitted b 
Messrs. T. Richardson and Sons, Limited, Hartlepool. 
On leaving the ways she was named Rauma. 





On Tuesday evening, July 23, there was launched from 
the shipbuilding yard of Messrs. Cox and Co., Falmouth, 
a steel steam yacht, built to the order of Mr. Neville 
Grenvill, and named the Otter. Her dimensions are : 
Length, 100 ft.; breadth, 18 ft.; and depth, 10 ft. 4 in. 
The engines are of the compound surface-condensing 
type, having cylinders 154 in. and 30 in. in diameter by 
21 in. stroke. The working pressure is 110 lb. per square 
inch, 


On Wednesday, the 24th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, 
Limited, Willington-Quay-on-Tyne, a large steamer to 
carry oil in bulk, which has been built to the order of 
Messrs. pry we | and Son, of Newcastle-on-Tyne. The 
vessel is of the following dimensions: Length, 356 ft. ; 
breadth, 47 ft. ; depth, 30ft. 3in. Sheis to have engines 
with cylinders 27 in., 44in., and 7l in. in diameter by 
48 in. stroke. These will be supplied by the Wallsend 
a and Engineering Company, Limited, of Walls- 
end-on-Tyne. On leaving the ways the vessel was named 
the Auréole. 


On the 24th ult., Messrs. W. Gray and Co. launched 
from their yard at West Hartlepool the s.s. Pectan, the 
seventh steamer built by them to the order of Messrs. M. 
Samuel and Co., of London. The vessel, which is specially 
constructed to the design and under the supervision of 
Messrs. Flannery, Baggallay, and Johnson, of London, 
for the carriage of oil in bulk to the East and returning 
with general cargo, is 375 ft. 6 in. long by 48 ft. beam by 
31 ft. 6 in. moulded depth, built under the three-deck 
rule, with long bridge, poop, and forecastle, and carries a 
deadweight of 6700 tons. Her engines are supplied with 
steam from three single-ended boilers of ample power. 
The cylinders are 274 in., 434 in., and 73 in. in diameter 
by 48 in. stroke. 


Messrs. Workman, Clark, and Co., Limited, Belfast, 
launched on July 24 a large steel screw steamer named 
the Pakling, the third built for the China Mutual Steam 
avigation Company, Limited, of London. The dimen- 
sions are: Length, 410 ft.; breadth, 48 ft.; depth, 
30 ft. ; with a gross tonnage of about 4600. The machi- 
nery has been constructed at the builders’ engine works, 
and consists of triple-expansion engines of large power, 
with steam supplied from two large double-ended boilers 
with forced draught on Howden’s system. A large auxi- 
liary boiler supplies steam for the deck machinery. 


The trial trip of the s.s. Christiania, built by the 
Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark, to the order of Messrs. Jens 
Hennch and Co., Christiania, took place on July 24 in 
the Sound, and was considered very satisfactory. This 
steamer is built of steel to the highest class at Norwegian 
Veritas ‘‘ special survey,” and her dimensions are 180 ft. 
by 27 ft. 6 in. by 12 ft. 84 in. depth of hold. The engines 
are of the triple-expansion type, with surface condenser. 
During the trial trip the engines indicated 1175 horse- 
power, the result being a speed of 134 knots with a very 
moderate consumption of coal. 


Messrs. Harland and Wolff, Belfast, launched on the 
25th ult. a large screw steamer for Messrs. Frederick 
Leyland and Co., Limited, Liverpool, intended for the 
Liverpool and Boston trade. She is the second of three 
being built by them. She is 512 ft. long, and 8730 tons 
register. Her triple-expansion engines have been con- 
structed by Messrs. Harland and Wolff. She was chris- 
tened Armenian. 











The steamer Ardandearg, built for Messrs. Clark and 
Service, or Messrs. Workman, Clark, and Co., 
Limited, comple’ her speed trials on the 25th ult. 
The principal dimensions are: Length, 335 ft. ; breadth, 
43 ft. Gin. ; depth, moulded, 28 ft. 11 in. ; with a gross 
tonnage of 3217, and deadweight capacity of 5300 tons. 
The machinery has been constructed at the builders’ en- 
gine works, consisting of triple-expansion engines with 
cylinders 22 in., 36 in., and 60 in. in diameter by 42 in. 
stroke. Steam is supplied from two large steel boilers at 
a working pressure of 180lb. These boilers are fitted 
with Howden’s system of forced draught. A large donkey 
boiler supplies steam to the winches and auxiliary machi- 
nery. On the measured mile an average speed of 12.5 


I knots was attained. 





To the Dover and Oatend mail and passenger service 
a new powerful paddle steamer has hasheon added. The 
rowth of the passenger traffic on this route within the 
ast few years has been phenomenal, since the Belgian 
Postal Department made a fresh de’ re by institutin 
an accelerated service, and adopting fast steamers o 
great size for the line. An idea of the growth of its 
popularity may be appreciated when it is remembered 
that the 20,000 passengers of a few years have in- 
creased to 120,000 for last year, The Cockerill Company, 





to whom the last contract was awarded, has turned out 
in the Rapide a vessel of high speed. Great taste has 
been exercised in all the fittings and decorations. Flemish 
art has been called in to assist in making the saloons and 
cabins examples of the high state of decoration prevalent 
in the 14th and 15th centuries. The new steamer is 
300 ft. long, 38 ft. broad, and 21 ft. deep, and is fitted 
with engines of 7000 horse-power. At her official trial 
on the Clyde, on the 25th ult., the vessel obtained a mean 
speed of 21.843 knots during a continuous run of three 
hours. This speed will enable the steamer to effect the 
passage from Dover to Ostend in three hours. The 
Cockerill Company, of Belgium, the builders and engi- 
neers of the steamer, have again produced a vessel which 
has exceeded her contract speed by nearly half a knot, 
and are thereby entitled to a very large premium. 
Beyond a long range of private cabins, there is a suite 
of apartments specially fitted for the use of the King of 
the Belgians and other foreign Royal personages who 
patronise this line in preference to all others. In the 
King’s saloon the decorations and fittings are of beauti- 
ful polished woods and ivory from the Congo, the uphol- 
stery even being an adaptation and exemplification of 
Central African arts. Handsome ivory tusks are used 
for the electric light pendants. 





On Saturday morning an event of considerable im- 
portance took place at the establishment of Messrs. C. S, 
Swan and Hunter, the well-known shipbuilders at Walls- 
end-on-Tyne, this event being the launching of the 
largest cargo steamer yet built in England or Scotland. 
This steamer has been built to the order of Mr. R. M. 
Hudson, of Sunderland, who is the oldest shipowner in 
the north of England. The s.s. Westmeath, which was 
launched on Saturday, is the largest carrier which has 
yet been launched, with the exception of the s.s. Georgic, 
now being completed in Belfast by Messrs. Harland and 
Wolff. The dimensions of the new steamer, the s.s. 
Westmeath, are 465 ft. over all, 56 ft. beam, 34 ft. 6 in. 
depth moulded, with very long deck erections, the bridge 
—o ft. long. She will be supplied with nine steam 
winches by Messrs. Welford Brothers, of Sunderland, in 
addition to which there will be fitted at quarter breadth 
at the different hatchways, large derrick posts. It is 
expected that the cargo to be carried by the s.s. West- 
meath will be not less than 10,250 tons deadweight ; or 
14,500 tons of measurement cargo, in addition to a very 
large bunker capacity. The machinery has been built by 
the Wallsend Slipway and Kngineering Company, 
Limited. The engines are of the triple-expansion descrip- 
tion, with cylinders 28 in., 46 in., and 75 in. in diameter 
respectively, by 54 in. stroke; steam will be supplied at 
180 lb. working pressure by three large boilers 14 ft. 3 in. 
in diameter by 11 ft. 9in. long, fitted with Howden’s 
system of forced draught, Serve tubes, and Purvis’s patent 
ribbed furnaces. The propeller blades will be made of 
manganese bronze, manufactured by Mesers. Henry 
Watson and Sons, of Walker Gate. 





AMERICAN RAILROAD PROPERTY.—At the close of June, 
1894, the amount of American railroad stock in circula- 
tion was 4,834,075,659 dols. Of this great volume of stock 
3,066,150,094 dols. received no dividend in 18934. It 
follows that 63.43 per cent. of the American railroad 
stock in circulation at the close of June, 1894, was reduced 
to an absolutely profitless condition. The whole amount 
invested in American railroads (stocks, bonds, floating 
debts, &c.) at the close of June, 1894, was 10,796,473, 813 
dols, We have already stated the amount of stock which 
received no dividend for 1893-4; when we take account of 
the bonds and other obligations upon which no interest 
was paid during the same year, we arrive at a final profit- 
less aggregate of 3,980,907,701 dols. It is right to remark 
0 gi was a very adverse period in American railroad 
annals. 





SIBERIAN Rartway.—The Trans-Baikal section of the 
Siberian Railway is now completed. The original plans 
for this line were abandoned owing to the fact that they 
would have necessitated the carrying of the line to an 
elevation of 3000 ft. above the sea, through arid districts 
where but few settlers could make a livelihood. A more 
southern route has now been adopted, which, though 
considerably longer, will ape! four of the principal 
rivers, through regions rich in salt, soda, silver, copper, 
iron, lead, and gold, and in which many mines have been 
opened out. Some 750 miles of the Siberian Railway are 
open for traffic, viz., Chelabinsk to Omsk, in the west, 
500 miles; and Vladivostock to Grafskaja, in the east, 
250 miles. Thus Omsk is placed in direct communica- 
tion with Moscow and St. Petersburg. Of the total 
length of 6000 miles from St, Petersburg to Vladivostock, 
about 3700 miles have still to be completed. 

GERMAN SHIPBUILDING.—The five-masted sailing shi 
Potosi, recently launched at the Tecklenberg Yard, 
Bremen, for the Hamburg firm of F. Laeisz and Co., is 
said to be the largest sailing vessel afloat. The Potosi, 
which is built of Siemens-Martin steel, is 394 ft. in length 
over all, 49 ft. 9in. wide over the Bae amidships, and 
31 ft. 24 in. deep from the upper edge of the keel to under 
the main deck amidships. Her registered burden is 3955 
gross tons, and her displacement, on an av draught 
of 25 ft.. is 8580 tons, with a ee capacity of 6150 
tons. The masts and larger yards are of steel. The 
height of the mainmast, from keel to truck, is 210 ft., and 
its diameter at the deck is 34in. All the standing tackle 
is of galvanised steel wire, and the running gear is partl 
of wire and partly of hemp. The spread of canvas, wit 
all sails set, will be equal to about 5000 square yards. 
Special stiffening and strengthening arrangements have 
been adopted, in view of the heavy masts and the 
enormous wind pressure on the sails, 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComriteD sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 

- é&c., of the seuniear te sag) pod a ge a Oftee 

ies Specifications may obtai a ‘atent 
Bale f Be 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the moa mp of a complete 
— is, in each case, given after the abstract, wniess the 

‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the tance of a complete specification, 
ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


12,334. T. Thorp, Whitefield, Lancaster, and T. G. 
Manchester. Valves. [3 Figs.] June 26, 1894.— 

This improved arrangement of valve is more particularly intended 
and suitable for the gas valves of prepayment meters, because 
the ordinary disc or similar valves cannot be made to close tightly, 
as, when the mechanism controlling the same has nearly closed 
the valve, the pressure in the drum or bellows of the meter be- 
comes reduced till it no longer suffices to move them and the pre- 
fs. seme and valve controlling mechanism, so that a continuous 
eakage of gas through the valve and meter occurs. This defect 
is remedied by these improvements. Ip the improved valve a is 
the valvecasing with inlet opening b and outlets c communicating 
respectively with the gas inlet b! and the port cl leading to the 
drum or bellows. The valve d is screwed upon the spindle e and 
formed with a recess d! upon its face, and over its face a leather 
diaphragm f is stretched and fastened on by a hoop driven tight 
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on to the turned-over edge of the diaphragm. A diaphragm h is 
nipped at the centre between a shoulder of the valve spindle e 
and the valve d, and at its edges between a ring i and the cap k 
screwed upon a casing a, and serves instead of a stuffing-box. The 
= e may be prolonged and guided in the valve casing as 
shown, the opening in the diapbragm being larger than the 
spindle so as to leave a clearance. A spring / holds the valve 
open until the meter mechanism closes it by lifting the spindle e. 
A3soon as the diaphragm f touches the seating a!, the gas under 
pressure enters the recess d' through the clearance round the 
spindle and forces the diaphragm upon the seating, because the 
area of the diaphragm is larger than the internal area of the sea‘- 
ing, the pressure in the casing a becoming reduced as soon as the 
flow of gas is interrupted. The gas inlet is thus closed tightly 
without apy great pressure b:ing put upon the valve spiadle ¢ for 
this purpose. (4iccep'ed June 26, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


11,868. J. E. Rogerson, Wolsingham, Durham. 
Manufacture of Armour-Plates. [3 Figs.) June 19, 
1894.—This invention relates to improvements in casting armour- 
plates and readily effecting the cementation or annealing thereof ; 
subsequent rolling or forging not being necessary. According to 
this invention the steel from which the armour-plates are to be 
made is melted and poured into a mould, an inner face or surface 
of which is composed of highly carbonaceous material, thereby 
giving increased hardness to part of the plate which comes in 
contact with the said carbonaceous material due to the absorp- 
tion of carbon from the said carbonaceous material of the mould. 
The sides and opposite face or cover of the mould may be formed 
of refractory material, or of iron, or the like. Fig. 1 shows a 
mould suitable for the purposes of this invention. A, B are the 
two parts of the casing of the mould. C represents carbona- 
ceous matter, and D non-carbonaceous matter. Fig. 2 shows the 
mould placed ia a furnace E ready for the cementation procese. 




















F is the ladle with the molten metal being introduced therefrom 
into themould. G is the cast plate. The molten metal being in 
absolute contact with the carbon at C thus utilises its own initial 
heat in the carburising or cementation process, whereby its power 
of taking up carbon due to the excessive heat at which it is cast 
is facilitated, and may be maintained until the required temper 
is attained. In order to impart a soft backing to the plate, the 
cover of the mould may be removed and replaced by oxide of iron 
or other suitable reducing agent. The hardness of the carbonised 
face may be intensified, and that of the opposite face reduced, by 
subjecting the plateafter casting to a further cementation process 
by heating it without removal from the mould or bed upon which 
itis cast. The length of time allowed for the process depends 
on the thickness of the smog and the depth of carburisation re- 
quired from the surface face to the back thereof. This method 
of manufacture obviates the necessity for any liquid tempering. 
(Accepted June 26, 1895). 





9841. H. and E. Jindrich, Budapest. Vertical 
Chill-Mould with Contractible Core for Tubular 
Castings. [6 Figs.) May 18,1895. The mould is composed of 
several cylindrical parts a arranged above and connected to each 
other by flanges b. The lowest part a forms at the same time the 
socket of the tube and is closed by bottom plate e. The uppermost 
part @ is provided with an annular channel c for receiving the 
metal. The mould shown by way of example consists of two parts 
supported on hinges d provided with ball bearings g and turnin, 
on B at h of bracket 7. The whole mould may be turn 
horizontally on pees h, or the two parts of the mould opened 
— of each other. The mould is held in the closed 

tion by means of wedges 1 (Fig. 4) or any other suitable locking 

levice, he contractible core consists of the cylindrical casing 7, 
open along its whole length, such opening being covered from 
within by a metal sliding piece k somewhat broader than the open- 
ing. The casing j is provided on both of its edges and opposite 
each other with lugs/ for guiding the slide k, such lugs entering 
slots likewise arranged in pairs in the slide k and converging to- 
wards their lower ends. On raising the slide k, therefore, the 
casing jis drawn together somewhat, ‘.¢., its diameter is reduced. 
This core formed by the parts j, k, is mounted on the spindle n, the 
casing j —- for this purpose provided on its inner side and near 
its upper and lower ends with wedge-like shoulders 0, arranged in 











alignment with each other, the upper ones converging towards the 
lower ends of their wedge-like surfaces and the lower ones towards 
the upper ends of same. Tapering blocks q on square heads p of 
the spindle » bear against the wedge-like surfaces of the shoulders 
o. The cones p may be made to approach each other by turning 
the nuts s screwed on both ends of the spindle n, and the core j, k 
thus put under tension. In order that such tension shall be uniform 
a further cone q is arranged at the middle of the spindle 7 and bears 
against shoulders 0, as at the ends of such spindle. This centre 
cone is mounted directly on a screwed part 7 of the spindle n, to 
allow of same being adjusted. The enlargement of the casing j 
for the sleeve is formed by an ordinary open metal ring ¢ kept at 
the proper distance from the casing j by means of pinsu. Cores 
constructed in the manner described offer the advantage that the 
customary costly and tedious wrapping with straw is dispensed with, 
while the surrounding layer of loam or other material may be con- 
siderably thinner. The construction of the shoulders o and cones 
q also allows any gases generated to escape at the uppermost end 
ofthe core. Immediately after the metal is run in, the nuts s are 
unscrewed to allow such gases to escape, and the core may be at 
once easily removed by putting the hooks of the lifting device into 
the hole w in the slide & and into a hole (not shown) in the oppo- 
site side of the casing j. The lifting device first operates the slide 
k when the casing j contracts, and thus allows of same being lifted 
outof the chill. (Accepted June 26, 1895.) 


RAILWAYS AND TRAMWAYS. 


8468. H. Holtz, Oldenburg, Germany. Temporary 
Clips for Broken Rails. [3 Figs.] April 29, 1895.—One 
side of the broken rail @ is supported by a suitably shaped fixed 
jaw c, which fits the inner profile of the rail; the continuation of 
this jaw forms the bedplate 0 of the clip. The bedplate terminates 
in a massive upright angle h, which carries a bolt-headed screw 1 
with counter-nut. There isa slot in the bedplate b through which 
the hinge e of the jaw d passes, in such a manner that the jaw 
can move freely to and fro. The hinged jaw is reversely symme- 
trical.in inner profile to the fixed jaw c¢ to fit the shape of the 
other side of the rail. Underneath the bedplate b there are two 









Fig I. 
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sections of a hinge socket to match the hinge e of the jawd. The 
method of forcing the ends of a broken rail into position is the 
following : The bedplate, with the fixed jaw e, is passed under 
and against the rail in such a manner that the latter is well in- 
closed by the jaw. The movable jaw d is now quite opened, and 
the whole clip is placed in a suitable position against the broken 
rail, so that by tightening up the screw g the ends of the broken 
rail which are bent out of position can be forced into position by 
the movable jaw d. This having been done, the bolt (or pin) / of 
the hinge may now be inserted through the three sections of the 
hinge socket and secured by a nut or split pin. The broken rail 
is thus firmly and securely braced together at the fractured part. 
The clip is easily removed from the rail ty merely loosening the 
screw bolt g and opening the hinge e. (Accepted June 26, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


9319. A. A. Gould, Swanage, Dorset. Steering 
Apparatus. [4 Figs.) May 10, 1895. — According to this 
invention steam from the main boiler or from the donkey is 
caused to act on a tiller, and in accordance with the side of the 
tiller (port or starboard) upon which the steam is directed, so 
will the helm be put over and the ship steered. The steering 
may be effected from a cock or valve arranged and placed in any 
suitable position, and from which the steam is conducted by 
piping to a box inclosing the tiller. a is the tiller affixed to the 
radder-head b. c is the box in which the tiller a works. This box 
is semicircular in shape and of a radius and height of the tiller. 
The tiller a divides the box c into two steam-tight compartments. 
d and ¢ are steam pi leading from the control cock f respec- 
tively to the port and starboard sides of the boxc. g is the main 
steam pipe. The control cock f may conveniently be a four-way 
cock having communications with supply pipe g, port and sta:- 





board, steam pipes d, ¢, and exhaust h. When it is desired to put 
the helm to port, the cock f is opened soas to establish com- 
munication from the supply pipe g to the starboard steam pipe e, 
whereupon steam will enter the starboard side of the box c and 
act upon that side of the tiller and force same over to port. 
During this operation the port steam pipe d is through cock 7 
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open to the exhaust h, and any steam or air upon that side of the 
tiller will be forced by the travel of the tiller into the exhaust, 
whence it may be conducted overboard or be taken to the con- 
denser. To put the helm to starboard, the cock f is opened the 
reverse way, and the port steam pipe a will then be opened to the 
main supply, and the starboard pipe e will be in communication 
with the exhaust. (Accepted June 26, 1896). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


9284. W. Tijou, London. Water-Tube Steam 
Boilers, (4 Figs.) May 10, 1895.—In the arrangement shown 
in Figs. 1 and 2, upper water and steam chambers A, A are con- 
nected with lower water chambers B, B by water tubes C, C! of 
conical or tapered form disposed large end uppermost. These 
tubes are formed with flanges c at each end. which are secured by 
rivets cl to the upper waterand steam chambers A and lower water 
chambers B. The tubesC are arranged to cross one another and 
connect the water and steam chamber A on one side with the 
water chamber B on the other side, whilstthe tubes Cl lead from 
the waterand s‘eam chambers A, A to the water chambers B, 



















































































immediately beneath. Ample circulation of water and steam 
through the entire boiler is thus secured. D indicates the fire 
from which the flame and products of combustion pass within the 
seating or casing E around the water tubes, water and steam 
chambers, and water chambers, up to a suitable flue or chimney 
F. Fig. 3showsa marine boiler, constructed according to this 
invention, in which only one upper water and steam chamber A 
is represented, connected by the conical or tapering water. tubes 
C! with the lower water chambers B, B, which latter are directly 
connected together by the water tubes C2, _ In every arrangement 
the water tubes must all be inclosed within the boiler casing or 
seating E. (Accepted June 26, 1895). 


15,547. R. T. Preston, Deptford, Kent, and J. 
Holden, Wans x. Improved Stays for 
Steam Boilers, &c. (18 Figs.) August 15, 1894.— Figs. 1 and 
la show an improved stay in which a bundle of wires A of bronze, 
steel, or other metal forms the intermediate portion of the 
same, the wires being united at each end in a manner suitable 
for being fixed in the plates which are to be stayed together. The 
wires A are straight and parallel, and the ends B are shown screw- 





threaded, The wires A may be round or equare or of any other 








168 


ENGINEERING. 


[Auc. 2, 1895. 








suitable section. Figs. 2 and 2a show a modified arrangement in 
which the bundle of wires A havea slight twist imparted to them, 
and in such cases the middie wire or wires may be of larger dia- 
meter than the outer ones so that all the wires bear an equal 
strain. Various modes of suitably uniting the wires at the ends 
may be employed. By one method the ends of the wire bundle 
are united by welding and “jumping” them up if increased 
thickness is desired at those places, for instance, as here shown, for 
formiag screw-threaded ends B of enlarged diameter, or the ends 


peony . ae Fig, 
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may be united by welding, electrically or otherwise, and a ferrule 
or hoop welded on the end parts. By another method the ends 
of the wire bundle are united by pouring molten metal or alloy 
around or upon them or by fusing orsoldering them together. In 
Figs. 3 and 8a is shown a stay made of a solid bar of metal cut 
through in the middle of the intermediate part A in two direc- 
tions at right angles to each other by milling, sawing, or otherwise 
80 as to produce four separate sector-like parts, the ends B being 
left solid. (Accepted June 26, 1895). 


MISCELLANEOUS. 


14,014. E. J. Barbier, Paris. Condensing Towers. 

4 Kigs.) July 20, 1894.—This invention relates to apparatus 

having for object the simple condensation, and the condensation 
by reactions, of vapours such as the vapours of sulphurous, sul- 
phuric, nitric, hydrochloric, and other acids; and the condensa- 
tion and collection of metallurgical fumes, such as the fumes of 
lead, antimony, arsenic, mercury, zinc, and sulphurous ores. The 
apparatus comprises one or more towers, which may be provided, 
or not, with one or more internal vertical cooling shafts or 
chimneys for the passage or circulation therethrough of cold 
air. The remaining space in each tower is filled with bells or cells 
having perforated Socom, and preferably of cylindrical or trun- 
cated conical shape, which form a number of chambers in which 
condensation is effected by cooling, and also at the same time by 
multiplied eddying currents and frictional action of the gases on 
moist surfaces. This agitated motion also considerably facilitates 
the reactions which are sometimes necessary in the case of mixed 
gases or vapours, in order to bring about their condensation. In 
order to still further multiply the surfaces in contact, the belle 
are preferably formed with a number of walls, and their perforated 
ends are made concave and of basin shape with the object of re- 
taining the solid particles that have been carried over. Internally 
they are advantageously divided by suitable partitions into a 
greater or less number of cells through which the gases or liquids 
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are compelled to pass before escaping through the holes in the 
ends. When it is necessary to dissolve or to wash the gases, the 
liquid suitable for the purpose is caused to fall from the top of the 
towers above the super cells. The liquid circulates in the 
towers in the reverse direction to that of the gases which then 
constantly move against moist walls, The arrive by the pipe 
G, and enter the first tower T through which a central vertical 
shaft H extends. The supply of cold air for this shaft is taken in 
at the central lower = of the supporting masonry M. The gases 
after passing through the cellular filling in the annular space of 
the tower surrounding the shaft H, pass by the pipe N into the 
second tower T}, which is also provided with a cooling shaft H), 
and from the top of which the gases not condensed escape by a 
pipe O into another similar tower or towers or into any suitable 
place such as a suction shaft or chimney. The densed liquids 
produced in the towers are run off by means of pipes L and L! 
and collected in suitable receptacles. The bells or condensing 
devices are made of resisting material xapable of withstanding the 
action of the gas or vapour to be treated. The lowermost bells or 
cells of each tower are supported by a perforated annular plate or 
sup as shown. When the apparatus is used for treatin 
metallurgical fumes, the bells or condensing devices are remov 
from the tower or towers from time to time for the purpose of re- 
covering the metallurgical fumes that have become condensed 
therein. (Accepted June 26, 1895). 


5897. A. G. Berry, Glasgow. Apparatus for Ex- 
tracting Juice from Canes, &c. {4 Figs.) March 21, 
1895.—The —= apparatus comprises an open-topped cylin- 
der A, into which the materials are charged by means of a hopper 
B, having an inclined delivery shoot. Within the cylinder A 
there is a lower piston C fixed to a ram C! working in an hydraulic 
cylinder C2, this piston C being at the bottom of ite stroke when 

e cylinder is being filled. An upper piston D is fixed to the lower 
end of a ram D', in an overhead inverted hydraulic cylinder D2 
fixed to the head D3, connected as usual by rode D4 to the base 
Al of the press. The head or piston of the upper ram D! is made 
a little larger than the ram to allow of water acting on the 
annular part for the purpose of raising the ram, the upper piston 





D being raised to a position just above the mouth of the hopper 
B when the materials are being charged into the cylinder A. At 
the bottom of the cylinder A, passages E are formed in the base 
A', communicating by pipes F with suction pumps (not shown), 
and in communication with the same pipes there is an annular 
chamber G inclosed by an outer casing G!, encircling the cylinder 
A. Small perforations are made through the lower piston C, and 
also through the sides of the cylinder A, in order that the juice 
expressed from the materials operated on may pass partly to the 
bottom of the cylinder, and thence by the — > to the pump- 
suction pipes F, and partly to the annular chamber G, and thence 
to the pipes F. In addition, a number of vertical pipes H are 
fixed at the bottom of the cylinder A, and extend up through 
holes in the pistons C and D. These pi are perforated from 
their bottoms up to a certain height ; and when the materials are 
being compressed between the pistons, some of the juice enters 
the parts of the pipes H above the lower piston C, and passes out 
of them at the parts below that gee then mixing with the 
juice which has passed through the piston. In operating with 
the apparatus the procedure is as follows: A charge of cut sugar- 
canes or other materials having been put into the cylinder A, the 
upper piston D is lowered and crushes the materials to some 
extent. The upper piston D is then locked in its lowest position 
by placing the valve or valves so as to completely prevent egress 


Fig.2. 
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from the upper end of the cylinder D®. The lower cylinder C is 

sed, its ram C! and cylinder C2 being considerably larger than 
the upper ram D! and cylinder D2, so that the maximum pressure 
for which the press is constructed may be exerted by the lower 
piston. A first maximum compression having been thus applied, 
the lower piston C is held in the position it has reached, and the 
upper piston D is raised to the — end of the cylinder A. 
Steam or hot water is then admit into the space between the 
two pistons C, D by means of an encircling pipe J, communicat- 
ing with inlet orifices into the cylinder, for the purpose of 
moistening the materials and of dissolving remaining saccharine 
matter. Afterwards the upper piston D is again lowered and 
locked, and a second maximum compression is applied by means 
of the lower —— C. The compressing operations having 
been finished, the upper piston D is raised to its highest position, 
and when the lower piston C is raised to the top of the cylinder 
A, carrying with it the megass or exhaus residue of the 
materials, the said megass is moved off the piston and over the 
side of the cylinder by means of a sickle-shaped scraper K. This 
scraper K is centred on one of the rods D* at one side of the 
cylinder A, and is moved by the rod K! of a small oscillating 
hydraulic cylinder K2, centred on another of the rods D4. (Ac- 
cepted June 26, 1895). 

8446. J. Mi Kempthal, Zurich. Improve- 
ments in ‘sere Fig A ril 29, 1895.—A bottle, accord- 
ing to this invention, is provided with an annular horizontal 
trough-like channel situated on the shoulder of the bottle‘ at the 
bottom of the bottle neck, and the outer edge or rim of which is 


formed of the material (glass, stoneware, earthenware, or the like) fi 


of which the bottle is made, that is to say, projects from the 
body of the bottle. This channel serves for the reception of the 
drops or small portions of liquid that trickle down the outside of 
the bottle neck after pouring out. a is the liquid-catching 
channel situated at the bottom of the neck }) upon the shoulder 
of the body c of the bottle and formed integral therewith. The 





channel a is located, thercfore, between the neck and the body 
proper cof the bottle. After liquid has been poured out of the 
bottle, any drops that may remain adhering to the edge of the 
bottle mouth, will gradually run down the outside of the bottle 
neck until they reach the channel a, in which they will collect. 
The outside of such a bottle, below the neck, will consequently 
always remain clean, because the residues that run down the neck, 
when the bottle is in the vertical position, and collect in the 
channel, then in a horizontal position, will evaporate or can be 
oured out or otherwise removed. In handling the bottle the 
ands always remain clean, the bottle being handled not at the 
neck, but below the recessed shoulder. (Accepted June 26, 1895). 





9714. W. Li Wise, London. (7. Lefevre and L. Michau, 
Paris.) Man of Glass Plates. [1 Fig.) May 16, 





1895.—This invention relates to a new article formed of two or 
more layers of translucid or opaque glass cast one upon the other 
so as to form a single plate or sheet upon which letters or designs 
of any kind, form, or dimensions may be formed by moulding or 
impressing. The layers of glass of different colours may vary in 
number and thickness. Upon a table T, provided with a number 
of rollers, there is first poured a certain quantity of glass V1, which 
is rolled out intoa layer v! of the desired thickness by moving either 
the table Torthe roller R!. Upon the sheet of glass v! rolled out 
to the desired thickness, but not yet cooled, there is poured a 
quantity of glass V2 which, when flattened out by passing under 
the roller R2, formsa second layer of glass v2 that adheres perfectly 
to the layer v'. When the layers v! and v? are of different colours, 
the plate of glaes thus produced is composed of glass of two 
colours superposed one on the other. The thickness of the layers 
V! and V2 may be increased or diminished at will, and is regulated 
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by the distance between the table T and the rollers R! and R2, the 
latter being, with this object, mounted in bearings capable of 
being raised and lowered. The number of rollers R', R2 is the 
same as that of the superposed colours. The plate of = of 
several colours — as before, is subsequently moulded or 
impressed in such a manner as to produce varied designs or letters 
of large size, as follows: Above the table is arranged a metallic 
plate P the lower surface of which is cut so as to form projections 
and recesses corresponding to the designs or letters it is desired to 
produce. This plate is connected to a lever which enables the 
plate P to be lowered and raised with its surface in a perfectly 
horizontal position. The cast composite plate being still in a 
pasty condition, the plate P is lowered towards the table so as to 
enter more or less deeply into the glass, and to impress therein its 
design or letters. If the seg? is composed of glass of two colours, 
for instance, white and blue, the ornaments may be impressed as 
far as the white glass, so as to produce a white decoration upon a 
blue ground. (Accepted June 26, 1895). 


8297. A. Reichwald, London. (Firm of Fried. Krupp, 
Essen, Germany.) Method or Process for Increasing 
the Toughness and Hardness of Armour-Plates 
and other Articles made ot Steel or of Mixtures 
of Steel capable of being Hardened. 
Applicant claims: A method of or process for increasing the 
toughness of articles made of steel or mixtures of steel capable 
of being hardened, or for i ing the toughness of of 
said articles, and the hardness of the other of the said 
articles, said process consisting in subjecting the articles to 
two heating operations, each of which is followed by a sudden 
cooling, the first heating operation being carried to a temperature 
that produces a capability of an easy re-arrangement of their mole- 
cules, whilst the second heating operation is carried to a tempe- 
rature such that the subsequent sudden cooling will not yet pro- 
duce any hardening of those parts (of the articles) which are to 
be rendered tough. (Accepted June 5, 1895). 











UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
a gratis, at the offices of ENGINEERING, 856 & 36, Bedford- 





SEWERAGE AT YORK.—New sewerage works, commenced 
at York in 1891, have just been opened by the Lord 
Mayor (Alderman McKay). When the York Extension 
and Improvement Act was passed in 1884, some thou- 
sands of persons were added to the population, and 11 
miles were added to the city roads. The added area was 
in an insanitary condition. Mr. J. Mansergh was called 
in, and he prepared a scheme which was subsequently 
extended so as to include the added area, Intercepting 
sewers have been constructed, and the existing branches 
have been connected to the new system, so that, instead 
of the sewage flowing into the river, it is now conveyed 
by gravitation to the eastern boundary of the city, on 
the left bank of the river, to a pumping station at Ful- 
ord. At this point the main sewer is a little more than 
16 ft. below the summer level of the river. The total 
length of new sewers is 17 miles 527 yards. The pump- 
ing plant consists of two overhead vertical cyJinder triple- 
expansion engines, working single-acting ram pumps 
each engine capable of delivering 4,320,000 gallons of 
sewage per day, through the 27-in. rising main to the 
tanks at Naburn. In addition, there are two engines, and 
centrifugal Pumps, to be used in times of —- rain, each 
capable of discharging 14,400,000 gallons per day into the 
river. Steam is generated in three Lancashire boilers, 
6 ft. 6 in. in, diameter and 22ft. long. In ordinary dry 
weather one of the triple-expansion engines and its pumps 
will deal with the sewage, while the second one is a stand- 
by in case of repairs, or for dealing with moderate rain- 
storms. When all the pumping plant is at work, 37,000,000 
gallons per day can be lifted out of the sewers. Works 
for the treatment of sewage have been constructed on the 
left bank of the Ouse at Naburn, a little more than two 
miles below the Fulford pumping station. These works 
consist of six precipitation tanks, which have a total 
capacity of 1,500,000 gallons, so arranged as to be used 
either for the intermittent or the continuous process. The 
tanks have been placed at a sufficient elevation to allow 
of the clarified liquid being distributed over adjoining 
land for filtration. The cost of the works for which the 
town council has obtained borrowing power is 191,000/., 
and the expenditure, up to the present time, is 186,120/. 
The resident engineer is Mr. J. ie, and the works 
have been executed by the following firms: Main inter- 
cepting sewers, Mr, A. Kellett; Fulford pumping plant, 
Messrs. J. Watt and Co.; Fulford pumping station, 
foundation and Messrs. Parker and Sharp; Fual- 
ford pumping station, building, Mr. A. Kellett; Naburn 
treatment works, Messrs. Parker and S ; sludge 
pressing plant, Messrs, Goddard, Massey, and Warner, 
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The Original “Robey » Compound Engine, : Lancashire Boiler, 


ROBEY & GO. 


LIM«ITrED, 


LINCOLN, ENGLAND. 


a LONDON OFFICE—117, Cannon Street, E.C. § 
ta N.B.—All Communleations to be addressed to the Globe Works, Lincoln, F 
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Vertical Engine & Cross Tube Boller. 





Horizontal Engine and Vertical! Cross 
Tube Boiler. 





== - WJ 
improved Barrow Lift, or Vertical | FITTED WITH PATENT AUTOMATIC GOVERNOR AND LINK EXPANSION GEAR. 


OVER 14,000 ENGINES AT WORK. 


ILLUSTRATED CATALOGUES 
in French, German, Russian, Portuguese, and Spanish 
sent post free on application. 




























"i eS 
ba > 
S 
~ wa 
= 3 
peal oo 
- i) 
be 
aa wo 
4 = = 
; Ee 
: -- 3 =, 
; =| ~~ nN 
ul ih = P| Per 
ese — = = . tS aa 
Improved Corn Mills, with Derbyshire Patent Coupled Compound Engine, Extreme Simplicity. Horizontal Engine, with Composite Bedplate for mule 
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Stone Breakers 


THH “BLAKA-MARSDIN” IS THH BIST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE, —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


& Ore Crushers. 





OVER 10,000 IN USE. 
50 MACHINES OF 


ILLUSTRATED LISTS IN BNGLISH, PRENOH, 4ND SPANISH. 
Postal Address: H. 8. VARSDEN, LEEDS. hen a pana LEEDS. 


80 FIRST-OLASS AWARDS: 
DIFFERENT TYPHS IN PROGRESS TO SELHOT FROM. 














EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL’S EMERY WHEEL CO., Mill St., Bradford, MANORESTER 
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Rivet Works OCo., 


GLASGOW. 


Clyde 


HAY WARD TYLER &C 


STEAM UMPS 








HRobbbnRT BOWVLE! 2 SOn’s 
LATEST IMPROVED PATENT SELF-ACTING 


AIR PUMP VENTILATOR, 


50 PHR OHNT. RHDUOTION IN PRIOE. 


Oheapest and most powerful Exhaust Ventilator in existence. Oon 
itil, 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 
em «04, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 
A UNIQUZ 


REVOLUTION 


IN THE DESIGN OF AUTOMATIC 


COAL, COKE & ORE 


CONVEYORS « ELEVATORS 


No Wear or Breakage in the Conveying or Elevating ot 
the Materials. 
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ELEVATORS. COLLIERY | CONVEYORS. 
Barge Elevators. | Coal Conveyors, 
Ship Elevators. SPECIALITIES. Coke Conveyors. 
Grain Elevators. Tub Tipplers. Band Conveyors. 
Coal Elevators, Coal Sereens. | Box Conveyors, 
Ore Elevators. Coal Belts. Chain Conveyors, 


Rope Conveyors, 
Tray Conveyors, 


Rope and Chain. 
Haulage Pulleys. 


Saek Elevators. 
Bale Elevators. 


Chain Elevators, Pit Engines. Spiral Conveyors, 
Belt Elevators, Creepers. | Seed Conveyors, 
Tray Elevators, Chainbelts. Grain Conveyors. 


Tilting Elevators. Sprocket Wheels, Stokehold Conveyors. 


) | EVERY BUYER of MACHINERY SHOULD APPLY for a COPY of OUR CATALOGUE, 


\INEW CONVEYOR CO., LTD. 





8 & 4, Lime Street Square, LONDON, E.C. 
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~ DAVEY, PAXMAN & CO., ENGINEERS ee BOILERMAKERS, COLCHESTER. — 


D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 


CENTRAL ELECTRIC LIGHTING STATIONS, 
MILLS & FACTORIES, &c., 


Witte GRAAT SvVUGCOCBDSSB. 
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TELEGRAPHIC ADDRESS — 


—wTwrnw 


“PAXMAN, COLCHESTER.” 


PAXMAN'S PATENT 





“ ECONOMIC” BOILER. 


D. P. & Co. are Makers of High-class Cornish, 

Lancashire, “Essex,” Vertical, Locomotive, 

“Economic,” Safety, Water-Tube, Marine, 
and other Boilers. 





Boilers made up to 200 Ib. working pressure. 


ALL RIVET HOLES DRILLED. 
Od 6901 


CATALOGUES, PRICE LISTS, ESTIMATES, &e., POST FREE. 


London Office: 78, Queen Victoria St., E.C. 
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ICE-MAKING MACHINERY 





= OVER 2300 MACHINES SOLD. 


THE LINDE BRITISH REFRIGERATION CoO., -: 


35, QUEEN VICTORIA STREET, LON LONDON, E.C. 





WORKS AT LOWER SHADWELL, E., _E., AND AT BIRMINGHAM. 


867 

















London Office : 





Telegrams 


156, Leadenhall Street, E.C. 


f ~¢ Hadfield, ‘Sheffield. 
{ Requisition, London. 


HADFIELD'S 





Telephone No, 750. 


MANGANESE STEEL 


Is the best Material for 


SPROCKET WHEELS AND LINKS FOR CONVEYORS AND ELEVATORS, 
As it is extremely Hard, very Tough, and most Durable. 





Sole Makers of Manganese Steel wider the Hadfield System and Patents. 


STEEL FOUNDRY 60. LTD. SHEFFIELD 


MANUFACTURERS of BEST STEEL CASTINGS of every description. 
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NEW DOOK WORKS AT 
SOUTHAMPTON. 


Tue Prince of Wales, on Saturday last, inaugu- 
rated a new graving dock at Southampton, this dock 
forming an extensive addition to the harbour, and 
attesting the great enterprise of the London and 
South-Western Railway Company, by whom the 
harbour is now owned. The docks were only 
taken over some three years ago, and the result of 
the administration by the directors, and particu- 
larly by Sir Charles Scotter and Mr. John Dixon, 
the dock superintendent, has been a large acces- 
sion to the traffic. The American liners, the South 
African steamers, the trooping vessels, and others 
now using the port are of such dimensions that the 
company in the autumn of 1892 recognised the 
necessity of increased accommodation, and a scheme 
was evolved for the reclaiming of about 65 acres of 
foreshore to the south-west of the present dock 
system, with the view of providing a graving dock 
and extensive wharfage. Messrs. Galbraith and 
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Church, the engineers, prepared the plans, and the 
company were fortunate in securing as contractors 
the firm of Messrs. Lucas and Aird, especially as 
time was important, for that firm has in the past 
done some very smart work, and the new graving 
dock will now rank with these performances. 

The general plan given (Fig. 1, annexed) will 
show the extent of the works. In little over 
2j years the land within the area of the new quay 
walls has been almost completely reclaimed, a new 
graving dock completed, and wharfage provided for 
three liners along the east wall, while a consider- 
able length in continuation is in progress. For the 
present we propose more particularly to describe 
the graving dock opened by His Royal Highness. 
We reproduce drawings of the dock on page 171, 
while an engraving on page 189 shows its great 
capacity, and offers suggestion as to how the work 
was carried out. As shown on the general plan, the 
dock has its entrance from the Empress Dock,* 
which was opened by the Queen five years ago. 
This tidal dock, the last work at Southampton of 
the late Mr. Alfred Giles, who did so much for the 
port in the days of the Southampton Docks Com- 
pany, has an area of 18 acres, the total lengths of 
quay wall being 3854 ft., and its form is such that a 
vessel can easily enter from the channel and back 
into the new graving dock. 

@ new graving dock has a length on the 
floor of 750 ft. The width at sill level, as shown 
on Fig. 6, page 171, is 87 ft. 6 in., and at the cope 

12 ft.; at high water ordinary spring tides the depth 
of water over the sill in the centre is 35 ft. ; but as 
pos sill has an invert, with a radius of 194 ft., the 

epth at the side is reduced by nearly 5 ft. But 
& minimum depth of 31 ft. is more than sufficient 
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in view of the fact that in all harbours the present 
limit is 27 ft. or 28 ft. There will be within the dock 
a depth of 29 ft. over the top of the keel blocks at 
ordinary neap tides, and 32 ft. 6 in. with spring 
tides. The width of the dock itself, as shown on 
the section, Fig. 4, is 87 ft. lin. at the bottom, and 
112 ft. at the top of the altars. 

It may be interesting here to give the sizes of 
the other docks in Southampton, to indicate what 
an immense step in advance has been taken: 





No. | Length. Width. Depth on Sill. 
ee ee EK Ueweee. © Se SOT 
ft. | ft. ft. at neap tide 
1 400 €6 17 
2 250 51 11 
3 500 | 80 21 
4 450 | 56 21 
5 750 87} 314 





The first operation in the construction of the works 
was theinclosing of the entire areaof the graving dock 
behind the Empress Dock wall with a chalk embank- 





ment, 18 ft. to 20 ft. wide at top, as shown on the 
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dotted lines on the plan (Fig. 1). A grip was first 
dredged in the mud down to the peat. This grip 
was 12 ft. wide at bottom, and the chalk being 
tipped in, it formed a good key for the embank- 
ment, which was raised to a level 6 ft. above high 
water of spring tides. The slopes exposed to the 
wash of the sea were stone-pitched, all parts being 
carefully sealed with excavated material. Sluices 
were put in through the bank, but were not re- 
quired. The area was pumped dry. 

Trenches for the side walls and for the caisson 
stop were then excavated, those for the former 
being carried down 52 ft. 6 in., and that for the 
latter 59 ft., the amount of material excavated being 
72,000 cubic yards. Very heavy timbering had to 
be put in, in some cases as much as 2 cubic feet per 
cubic yard excavated. There were three rows of 
piles to the width of thetrench, and these were spaced 
at about 20-ft. centres, being secured by wholetimber 
struts and waling boards. The trench excavation 
was carried on within 3-in. runners held up by the 
struts which were spaced 4 ft. centres. Near the 
Empress Dock hard green sand was struck, and 
proved so hard that sheet piling could not be driven 
through. With a 1-ton monkey dropping 8 ft. the 
piles were smashed up, and blasting had to be re- 
sorted to so as to loosen the stuff. This sheet 
piling was adopted for three-fourths of the length 
of the trench nearest, and parallel, to the channel, 
owing to the amount of water percolating through 
the subsoil under the chalk bank. The water was 
kept under by a 24-in. double rocker pump, situated 
near the Empress Dock, and by an 18-in. double 
rocker pump at the other end. The pumps dis- 
charged about 4000 gallons per minute, and these 
have been continued in work up till now. 

The side walls of the dock, as shown in the sec- 





* This Empress Dock we fully illust: i 
Opened (see ENGINEERING, vol, 4 gated 309). mt 


tions, are of concrete, in the proportion of 8 to 1. 
The test bricks, after seven days immersion, were 


required to withstand 350 Ib. per square inch, and in 
the case of bricks immersed for 21 days an increase 
in strength was required. As a rule, this increase 
was about 25 per cent. The concrete was twice 
mixed dry, four times turned over, lowered in skips 
—very little being put down in shoots—and spread 
in layers of 4 ft., being allowed four or five days to 
set. The walls were thus continued up to the 
height of the top altar before the work of construct- 
ing the bottom was started. The walls are faced 
with 14 in. of brickwork, the outer facing being of 
blue brick made at Bishop’s Waltham. Dovetail 
piers were worked into the concrete at 4 ft. 6 in. 
centres to tie the brickwork into the concrete. These 
piers are 14 in. broad by 9 in. deep into the con- 
crete. The altars are of Cornish granite 18 in. by 
12 in, 

When the work got to the top altar the work of 
excavating the dumpling was started, and 52,000 
cubic yards were thus removed. Trenches about 
16 ft. wide were then made across the dock for the 
laying of the floor. A bottom 6-ft. layer of con 






















crete of 6 to 1 strength was put in in the form of 
an invert, the side walls being cut to form the 
skewbacks for the invert. Over this was 8 to 1 
concrete to within 14 in. of the floor level, and in 
this case the side walls were roughened with a pick 
to form bond. The total depth of the concrete 
was thus 17 ft., as shown on the section, Fig. 4. 
When the concrete had set, the 14-in. brick floor- 
ing was laid, the top course being of Staffordshire 
brindle. The continuous row of granite keel-block 
is 8 ft. wide and 2 ft. deep, and carries oak blocks 
spaced 4 ft. 6in. centres. They are 20 in. wide, and 
the height above floor level is 3ft. 6 in. Two wells 
have been made in the floor of the dock, as shown in 
Figs. 2 and 3, for convenience in unshipping rudders. 
They are 8 ft. deep, and lined with brickwork. 

hile the bottom was proceeding in successive 
widths, the side walls were being completed to cope 
level. As shown on Fig. 4, there are eight altars 
on each side, each 3 ft. high and 1 ft. 6 in. wide, 
laid with Cornish granite, as is also the coping, 
which is 3 ft. by 18 in. The joints are all joggled. 
The end wall (Figs. 3 and 4) is vertical, and curved 
on plan, the radius being 70 ft. There are two 
flights of steps at the end wall, one on each side 
near the entrance, and one on either side midway 
down the dock, with a flight on either side to the 
altars near the end wall. A culvert has been made 
in the walls round the dock close to the cope level 
for hydraulic pipes, water service, electric light 
mains, &c. This culvert is 5 fc. 6 in. by 4 ft. 

The caisson stop, as shown in Figs. 3 and 6, 
is formed of Cornish granite, and the meeting 
surface against which the caisson abuts is fine- 
axe-faced, the stones ape 4 each of 5 tons 
weight. Before the work of constructing the 
entrance was started, however, it was considered 
desirable to construct a sheet dam in front of the 





Empress Dock wall to minimise the possibilities of 
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the wall giving way and flooding the works. Sheet 
piling was driven some 40 ft. from the face of the 
dock wall, with whole timber strutting against the 
dock wall. This stood well, and no difficulty was 
experienced. When the removing of the old 
concrete wall of the Empress Dock to clear the 
entrance to the new graving dock was under- 
taken, it was decided to construct a water-tight 
dam inside the wall. Whole timber sheeting 
was erected upon, and secured to, the concrete 
floor immediately behind the old wall, and was 
strutted by raking timbers from the piles 
to the apron in front of the entrance to the 
graving dock. The advantage of this form was 
that when the Empress Dock wall was demolished 
this timbering was easily removed, while the outer 
timber dam was pulled out by tugs at the end of 
lastweek. Some 25,000 cubic feet of timber was thus 
used. The area thus inclosed by the dams—about 
3000 ft.—was kept dry by Woodford and pulso- 
meter pumps during the operation of removing 
the concrete wall. The drilling of the concrete 
for the charges of explosives was done principally 
by hand, a steam drill being used part of the time, 
and gelatinite was the explosive. The whole area 
is cleared to give a depth of 43 ft. Gin. below cope, 
equal to 37 ft. 6 in. below high water ordinary 
spring tide. 

A recess was left for the caisson, as shown on 
the plan, Fig. 3. The caisson was constructed by 
Messrs. G. Kennie and Co., Greenwich. It is of 
ship section, the maximum beam being 26 ft., and 
at top 15 ft. The deck overhangs, the width 
on top being 18 ft., and rails are laid to admit 
of trains passing over to the new West Quay be- 
yond. To these we shall refer later. The full 
width of the decking continues from end to end, 
although the caisson itself has two bows. Heavy 
iron brackets are provided at either end for sup- 
porting the overhang of the deck. 

The keel and the two stems are formed of two 
1-in plates, and the framing is of angle-irons spaced 
15 in. apart ; but above the water-tight deck level, 
i.e., 22 ft. above the bottom of the keel, only every 
alternate frame is continued to the top deck, so that 
here the spacing is 30 in. There are six series of 
stringers running fore and aft, formed of angle- 
iron brackets with gusset-plates, supporting a 
horizontal web 30 in. wide. The skin plating 
is } in. in the lower strakes, and 2% in. above 
the water-tight deck. This deck 1s of 3-in. 
jlating, and is carried on three fore-and aft 
joists with cross-beams between. All the skin 
plating is double riveted, and countersunk on the 
outside. The top deck consists of troughing 5 in. 
deep, 21 lb. to the superficial foot. The troughing 
is carried on fore-and-aft joists and cross-beams, and 
over them are transverse timber sleepers, carrying 
the rails, the decking being finished flush with the 
top of the rails with planks of American rock 
elm. The shell is fitted with fenders, which are 
also of elm, and to the stems and keel is fitted green- 
heart facing 12 in thick, bolted all the way round. 
A folding-down iron stanchion runs along either 
side of the top deck, and to give the maximum 
width is curved outwards from the deck. 

About 450 tons of ballast are placed in the bottom 
of the caisson. Immediately under the top deck isa 
water ballast tank extending for 38 ft. of the length 
of the caisson amidships, the bottom of this tank 
being on such a level that it will always be above 
the extreme load draught 36 ft. The water nor- 
mally in this tank—about 18 tons—is of sufficient 
weight to bring the level of the water-tight deck 
below the flotation level of the caisson, and water 
in the tank is retained at this by an overflow pipe 
into the water-tight deck below. The water- 
tight deck being thus kept below the tide level 
outside, water can be admitted between-decks, 
through six trunks, three on either side, fitted 
with screw-down valves worked from the top deck. 
The addition of this water ballast—over 500 tons 
—sinks the caisson in place, and as the pressure 
inside is relieved by the pumping of the dock dry, 
while the pressure outside is maintained, the caisson 
is driven firmly against the stops described. It is 
locked in place by two levers which shoot strong 
iren bolts into two iron-lined cavities at each side 
of tt.> dock. The levers at the same time lock the 
valves of the ballast tank, so that the water in the 
caisson cannot escape, and so increase the buoy- 


ancy. Not until the locking bolts are drawn back | p x. i 
which forms the warping-in stage for the graving | ing out the coke. 


dock, having at the face a row of double piling, the | machines in detail. 
front piles being of greenheart and the back of pitch ried by four wheels running on rails. 


again can the water valves be opened. , 
The operation of floating the caisson consists in 
opening the valves communicating with the ballast 





tank, and allowing the water to run from it, giving 
the caisson a certain amount of buoyancy sufticient 
to let it rise, and to allow the water to pass off also 
from the water-tight deck. 

The total weight of the caisson is 436 tons, which 
added to the ballast in the bottom (480 tons) gives 
a displacement of 916 tons, the draught being 
23.9 ft., and the centre of gravity 2 ft. below the 
centre of buoyancy—15ft. above the keel. When 
loaded and in place against the entrance to the 
dock, the displacement is increased to 1425 tons, 
the draught then being 36 ft., the centre of gravity 
13 in. below the centre of buoyancy—20 fs. 2 in. 
above the keel. 

There are two culverts for filling the dock, each 
7 ft. by 4 ft. 6 in., one in each wall on either side 
of the entrance, and these are provided with green- 
heart sluices, worked by hydraulic pressure engines 
provided by Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., Elswick. A fine installation of 
pumping machinery has been provided by Messrs. 
J. and H. Gwynne, Hammersmith. It is housed 
ina building close by the docks, the boilers being 
in a separate building, which is carried on a series 
of piles, while the engine-house foundations were 
carried down 59 ft. below the coping of the dock, 
the centrifugal pumps being placed on the same 
level as the bottom of the dock. There are also 
two discharging culverts 8 ft. by 6 ft. 9 in., as 
shown by dotted lines on the plan, Fig. 3, and 
these, in addition to the ordinary sluices provided 
in connection with the pumps, have Stoney’s flap 
valve. The pumping engines, which are of the 
Invincible type, are designed to discharge about 
540 tons per minute to empty the dock in two 
hours and a quarter. Each is driven direct by a 
pair of vertical high-pressure steam engines. The 
suction and delivery branches of the pumps are 
4 ft. in diameter, each delivery outlet being pro- 
vided with a sluice valve, which is opened and 
closed by hydraulic power. A third Invincible 
centrifugal pumping engine of smaller dimensions, 
also driven direct by a high-pressure engine, is 
provided to deal with the leakage and to drain the 
culverts. Four Lancashire boilers provide steam 
at 120 lb. pressure. 

There is also provided a luftiog jib steam crane, 
by Messrs. Stothert and Pitt, Bath, to lift 30 tons, 
which runs on 12 wheels over a railway of a gauge 
of 19 ft. 8}in. centre to centre of rails, The 
30-ton load can be lifted at a maximum radius of 
71 ft. from the centre of the railway on which the 
crane travels, and which runs close to the side of the 
dock, so that the radius extends beyond the centre 
line of the floor. The jib derricks in from 71 ft. to 
40 ft. radius. The load is lifted on four parts of steel 
wire rope 4} in. in circumference, with a range of 
lift of 96 ft. The engines have two cylinders of 
10 in. diameter by 14 in. stroke, and the steam is 
supplied by a boiler 5 ft. in diameter by 10 ft. high. 
The crane is provided with lifting, slewing, jib 
derricking, and travelling motions, with two speeds 
to each motion. The lifting barrel is of cast iron, 
5 ft. 3in. diameter, with spiral grooves for the wire 
rope. The superstructure revolves on 18 cast-steel 
rollers running on a steel roller path 22 ft. 9 in. in 
diameter. The jib is derricked by means of twelve 
parts of steel wire rope coiling on a grooved cast- 
iron band 4 ft. in diameter driven by worm and 
wheel and spur gearing, and controlled by a strap 
brake. The travelling gear is driven by means of 
a shaft through the centre pivot, which is connected 
by spur and bevel gearing to the ground wheels. 
The slewing gear consists of a large circular spur 
rack bolted to the top of the under-carriage. The 
proof load, it may be added, is 374 tons; and the 
ballast 35 tons. The whole structure is of steel. 

In addition to the graving dock, there has also 
been constructed a long length of quay stretching 
from the Empress and graving docks down the 
Channel. There is first the guide or warping-in 
stage, about 300 ft. long, and in continuation of it 
the West or Itchen Quay, 1600 ft. long, is nearing 
completion. It is intended to turn this quay west- 
ward for a distance of 450 ft. This head is intended 
for Atlantic liners which make the place a port of 
call, coming alongside and moving on again. This 
south quay is then to be extended to the north-west 
for 15C0 ft , making in all 3830 lineal feet. 

Several forms of construction have been adopted 





ine, driven to a depth of from 56 ft. to 60 ft. below 

igh-water level, and about 15 ft. below the 
finished dredged level. These piles are spaced in 
bays of about 8-ft. centres. At a distance of 16 ft. 
from the face there is a second row of pitch-pine 
piles, and a third row 30 ft. from the face. The 
diagonal struts are 22 ft. long and 12 in. by6 in.,, 
the horizontal struts 26 ft. long by 14 in. by 14 in. 
These latter are fixed at 9 ft. above low-water level. 
Transoms 31 ft. long and 14 in. by 7 in. are placed 
immediately under the decking, the puncheons being 
14 in. by 14 in., and the flitch beams to carry the 
permanent way 12 in. by 6in., with iron flitches 
bolted in between. The whole is covered with 4-in. 
creosoted diagonal decking, and wood paving laid and 
grouted in cement. Rails for wagons and hydraulic 
cranes have also been laid. Up to low-water level the 
area included in the timber wharf is filled with 
6 to 1 cement concrete. 

About 265 ft. of the wharf, again, was constructed 
as box dams, one of 65 ft., and two others of 100 ft. 
each. A sheet pile dam was constructed, the piles 
being driven 65 ft. below cope, and the whole area 
filled in with concrete in situ. Each dam only occu- 
pied about nine months from the beginning of opera- 
tion until the piling forming the shutters was ready 
tobe removed. A small portion was built up on iron 
cylinders 14 ft. in diameter, sunk into the bottom and 
afterwards filled with concrete. On these were 
lowered concrete monoliths or cylinders triangular 
on plan, weighing 20 tons each. These were filled 
with concrete, and the interstices betweenthem were 
also so filled, the whole being made a solid mass. 
Hook bollards have been used, as well as those of 
the mushroom form. 

Considerable reclaiming work has also been done. 
The method of filling up the area inclosed by 
the chalk bank with the dredgings was by hopper 
barges passing through an opening in the bank and 
dropping the spoil ; but as the level was raised the 
water became too shallow, and a jetty was then 
erected, with six cranes and grabs to raise the ma- 
terial from the barges and drop it into tipping 
wagons. This jetty 13 300 ft. longand 40 ft. broad. 
The contractors also made a coal barge dock of 
about 16 acres area, and bottomed up to 21 ft. below 
high water of ordinary spring tides. It is on the 
Itchen water side very near the ferry bridge. 

It may be interesting to give some figures to show 
the extent of the work, and the facilities adopted by 
thecontractors incarryingitout. Their plantincluded 
8 locomotive engines, 8 portable engines, 40 steam 
cranes, 18 steam pile engines, 5 tug-boats, 2 steam 
launches, 2 steam hoppers, 4 steam dredgers, 25 
barges, 23 steam pumps, 500 contractors’ wagons, 
ana they used 900 tons of rails in temporary 
railways. The extent of material used shows 
the amount of work done. Of chalk 470,000 cubic 
yards were used. It was got at Micheldever, 
near Basingstoke, on the London and South- 
Western Railway cutting. The material excavated 
for the graving dock totalled 230,000 cubic yards, 
and of concrete 84,000 tons of 8 to 1 and 15,000 
tons of richer kinds. Of granite 45,000 cubic feet 
were worked into the dock. Beyond the graving 
dock works, in the other reclamation and wharf 
works there were 30,000 cubic yards of stuff exca- 
vated, and 1,063,000 tons of dredging up to date. 
Dredging operations are still going on. There were 
used on the wharves 14,000 cubic feet greenheart 
timber, 251,000 cubic feet of pitch pine and other 
timber, 23,000 tons of Portland cement, and 
142,000 cubic yards of ballast. 

The work of reclaiming and of extending the 
wharves will be continued, and probably at some 
future time we may illustrate these further exten- 
sions; meanwhile in conclusion we have to express 
indebtedness for drawings and details to Messrs. 
Galbraith and Church, the engineers, to Messrs. 
Lucas and Aird, the contractors, and to their 
resident engineers respectively—Mr. Maurice F. G. 
Wilson, M. Inst. C.H., and Mr. William Colson, 
A.M. Inst. C.E., as well as to Mr. James Welton, 
of Messrs. Lucas and Aird’s London staff, who con- 
ducted us over the works. 
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(Continued from page 110.) 
In our previous article we described the general 


in the 1925 ft. of quay already constructed or in | installation of machinery for breaking and convey- 


rogress, the timber wharves, including that ing coal, and for charging it into retorts and draw- 


We now purpose describing the 
The charging machine is car- 
It is illus- 
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GLASGOW GAS WORKS; RETORT DRAWING MACHINE 
(For Description, see Page 170.) 
Fic. 25. Gas Retort Coke Drawinc,Macuine, Dastonep By Mr. Witttam Fovris, ENGINEER TO THE GLascow Gas CoRPORATION. 


Indeed, the difficulty arose in quite another direc- 
tion, being due to that experienced in finding time 
for visits to the many attractive and interesting 
works which the manufacturers of Glasgow had so 
generously thrown open to the members. 

In this report we do not propose to describe the 
works visited in any but a very brief manner, 
having alreidy given, or being about to give, special 
notices of the most important. We will therefore 
at once proceed to deal with the remainder of the 
sitting for the reading of papers. 


CirypE NAVIGATION IMPROVEMENTS. 


At the conclusion of the discussion on Mr. Elling- 
ton’s paper, on Wednesday, the 31st ult., a contribu- 
tion by Mr. James Deas, the engineer of the Clyde 
Navigation, entitled ‘‘ Recent Engineering Im- 
provements of the Clyde Navigation,” was read by 
Mr. Bache. This was an extremely valuable paper, 
containing a vast amount of detailed information, 
such as is not usually given in memoirs of this 
description. It will prove a valuable work of 
reference in the future to engineers engaged in like 
work, and we shall publish it, with the illustrations, 
in due course. It was not of a nature, however, to 
call forth discussion, and it is unnecessary for us, 
therefore, to give any abstract of it in this report 
of the meeting. 

The author, in replying to a vote of thanks 
moved by the President, spoke of the success 
which had attended the use of the brick cylinders— 
and, later, of the concrete cylinders-—upon which the 
quay walls were founded, and stated that the free- 
dom from settlement had been such that the walls 





had not cost 100/. for maintenance since they were 
first constructed. | 


Steri Works MAcuHINeERy. 
Mr. James Riley’s paper, entitled ‘‘ Notes on | 


Modern Steel Works Machinery,” was next read. | ing the roll in the true vertical plane. On the 


This we shall also publish, with the illustrations, 
at an early date. In it the author described many 
of the leading features that have been introduced 
of late into machinery used by the steelmakers, 
dealing with rolling mills, hydraulic shears, slab- 
cutting shears, cogging mills, plate mills, including 
three-high plate mills, steam and hydraulic plate 
shears, and hydraulic ae presses. A descrip- 
tion was given of a special form of cogging mill con- 
structed for the Blochairn Steel Works, and which 
embodied some modifications suggested by the 
author. It had been found that slabs of much 
greater width than had hitherto been used 
were required, and it was decided to have a mill 
that would produce them up to 60 in. wide. It was 
found desirable not to turn the slabs up on edge 
when rolling, so that the necessity for powerful, 
somewhat cumbrous, as well as expensive tilting 
gear was dispensed with. Another point of interest 
in connection with this mill was the doing away 
with the live roller gear, the cost for maintenance 
of which was considerable. A mill of the universal 
kind was produced, having one pair of horizontal 
rolls for work on the flat, and one pair of vertical 
rolls for working on the edges of the slabs. One of 
the latter rolls was made to move backwards and 
forwards across the mill, in order to put work on 
the edges of the slabs. It had a traversing motion 
through 28in., so that slabs of any width from 
60 in. down to 32in. could be worked on the edges. 
It was contemplated that armour-plates up to 
nearly 5 ft. wide might be rolled in this mill, and 
their edges would be so well finished that com- 
paratively little machine work would require to be 
done upon them. With a view to the transverse 
motion of the vertical roll, provision was made in 
the housing for the necessary screws and nuts, as 


well as for the slides and guides necessary for keep- | 





housing and side frame of the mill there was 
arranged screwing gear for setting up the vertical 
roll transversely, and simultaneously for setting 
up the necessary guides for the slabs. These guides 
extended a considerable distance in front and at the 
back of the roll. _ Both sets of gear are driven 
by a small pair of engines through gearing. They 
can be worked together, but the practice is not to 
work them simultaneously, but alternately, as re- 
quired, so that work can be put on the flat or 
edge of the slab at choice. To this end clutches 
are arranged on the shaft of the small driv- 
ing engines. The horizontal rolls are 28 in. in 
diameter, and the vertical rolls about 21 in. The 
latter are driven by bevel wheels on a horizontal 
shaft which extends to the pinion housings, and 
receives its motion through a pair of wheels, one on 
its extreme end, which works into another keyed 
on the shaft of one of the mill pinions. This outer 
end of the driving shaft is carried in bearings 
formed in the pinion housings. As one of the ver- 
tical rolls has a traversing motion, the bevel wheel 
driving it must necessarily slide along the top. In 
order to keep it in gear with the crown-wheel on 
the roll, a special form of yoke and thrust bearing 
was designed. This is carried on the projecting 
end of the vertical roll above the crown-wheel. The 
driving wheel on the horizontal shaft has a long 
boss or sleeve on which are formed collars. These 
fit into and run in the thrust bearing on the top 
end of the vertical roll. As already stated, live 
rollers are not used, and to supply their place 
special carriages were introduced for bringing the 
ingot to the mill at one end and removing the slab 
to the shears at the other. These are actuated by 
hydraulic rams. 

Another feature dealt with by the author, upon 
which part of the discussion turned, was the use of 
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three-high plate mills. Mr. Riley said in his paper 
that, although mills of this kind have not been 
adopted to any great extent in this country, they 
were largely employed in America. In his opinion 
they were worthy of much more consideration than 
they appeared to have received. He stated that, 
when well designed in all parts and details, the 
three-high mills used in the United States, which 
have two larger rolls and one smaller, are capable 
of doing more work in a given time, and probably 
at less cost, than reversing mills. He based his 
opinion on the following grounds: Firstly, that 
for driving three-high mills engines can be used 
which are highly economical in steam consumption, 
and they may be triple-expansion with automatic 
valve gear. Secondly, the mills can be driven at a 
higher speed. Thirdly, the loss of time due to re- 
versing can be saved. Fourthly, plates can there- 
fore be finished more quickly, and thin plates of 
large area can be rolled and finished with greater 
accuracy of gauge and in better condition for test- 
ing. Fifthly, alarger output is obtained in a given 
time. The disadvantages Mr. Riley stated to be as 
follows: Firstly, that the cost of the three-high 
mill and its tables, &c., is, perhaps, somewhat 
greater than that of the ordinary reversing mill. 
Secondly, the cost of maintenance is slightly greater. 
Mr. Riley considered, however, that, if the details 
were carefully designed, it was doubtful whether 
these disadvantages would exist atall, or, if they 
did, whether they would be worth much considera- 
tion. With proper —— few men are required 
to work three-high mills, and there is little if any, 
larger demand on their skil]. The author said, how- 
ever, that the use of three-high mills should be 
limited to the production of plates of light or 
medium weight and of medium width. ; 

In that part of the paper devoted to hydraulic 
plate shears, the author said that recently doubts 
have arisen whether steam-driven shears are the 
most suitable for the heaviest class of work, and 
consideration had been given to the use of hydraulic 
power for this purpose. In the cartoons hung upon 
the walls there was shown a design by Mr. Lam- 
berton in which the same general construction of 
standard was used as in the steam shears made by 
the designer’s firm, Messrs. Lamberton and Co. 
With the hydraulic power, however, motion was 
imparted to the cutting blade through toggle arms 
attached to a main crankshaft, whereon were keyed 
two levers, which in turn were connected to the 
rams of two hydraulic cylinders. Pressure in a 
hydraulic cylinder counterbalanced the weight of 
the apron and insured the return of the rams in 
the main cylinders when the valve was opened to 
the exhaust. The special feature in this machine 
is that by the arrangement shown the parallelism 
of the cutting blade is maintained throughout the 
whole length of the cut, which may be as long as 
12 ft. or 15 ft. to meet modern requirements. The 
author said that by one of those curious coinci- 
dences which not unfrequently occur, two or three 
minds appear to have conceived simultaneously the 
application of hydraulic power in almost identical 
forms. Designs for a hydraulic shearing machine, 
embodying the same principle as that described, 
and carried out in almost the same manner, had 
also been recently submitted to the author by Mr. 
Wicksteed. A powerful shearing machine, which 
Messrs. Beardmore are having constructed, ap- 
peared also to be on thesame lines, but with some 
novelties in construction which were of interest. 
It was capable of shearing mild steel plate 24 in. 
thick. Outline particulars of this machine were 
given in the paper, but unfortunately they were 
not accompanied by any illustration. 

Mr. E. Windsor Richards opened the discussion 
on Mr. Riley’s paper by saying that while it was a 
contribution of great value and interest, it did not 
lend itself to much discussion, a statement with 
the latter part of which some of the members cer- 
tainly were not inagreement. Referring to the use 
of three-high mills, Mr. Richards pointed out the 
great difference that existed in regard to the 
custom of the trade in England and America in 
the production of plates. In this country a great 
diversity of sizes was required to meet the demands 
of consumers. This was not the case in America, 
and for this reason the Americans were right in 
using the three-high non-reversing mill with fly- 
wheel. The speaker supported this contention by 
reference to facts which he had observed in a 
tteel works near Lake Erie. Mr. Richards also 
referred to the custom prevalent in America of 
rolling plates from a flat ingot without cogging. 


Mr. Lewis Richards was the next speaker. The 
author had stated in his paper that he had put 
down at Blochairn early in 1884 the first cogging 
mill used for producing steel slabs that were to be 
rolled into plates, the cogging mill taking the place 
of the steam Lammer which had formerly been 
used for working down the ingots. Mr. Richards 
said that the first cogging mill for this purpose had 
been erected in 1870, and that was the foundation 
of the present practice. Referring to the economy 
of steam in rolling mill engines, he said not much 
had been done in this direction in the reversing 
mill engine. The steam pressure only had been 
raised, but he was of opinion that no great economy 
was obtained from this cause, the size of the 
cylinders and the percentage of losses due to back 
pressure only being reduced. The author had 
given figures as to coal consumed and horse-power 
developed, but the speaker considered that the 
basis of consumption per horse-power per hour 
adopted was not a useful one in this case, as the 
work at the rolls was so variable that it was almost 
impossible to get an average power diagram. He 
would like to know how the figures were arrived at. 
Mr. Jeremiah Head said that Mr. Riley’s paper 
was one of great value, and no man had had a longer 
experience in the subject of it than the author. 
He had alluded to certain improvements in the 
rolling of steel plates in Scotland and the north of 
England districts which had taken the lead in this 
class of work for many years. The author had also 
referred to the practice of Continental steelmakers 
and to what had been done in America. The 
speaker had recently returned from a tour in the 
latter country which he had undertaken in order 
to gain information on the subject then before the 
meeting. Perhaps the thing that had impressed 
him most from a general point of view was the 
absolute necessity of all steel works being kept 
thoroughly up to date, and this applied to both 
sides of the Atlantic. He found that works which 
20 years ago were taking the lead, and were able 
to make large profits, had dropped entirely out of 
the running if nothing had been done except 
keeping them in repair. Such a policy gave no 
chance of doing anything whatever but losing 
money. Turning to details of work, he found in 
America that plates were almost universally manu- 
factured from flat ingots. The only exception to 
this which he noticed was at the Homestead Works 
of Messrs. Carnegie, where the preliminary process 
of cogging was used. He found that exceptionally 
good work was being done bysimply rolling from flat 
ingots. Fifteen to twenty years ago the same prac- 
tice was in vogue here, but had been abandoned be- 
causeit was thought that the testsimposed by Lloyd’s 
and the Board of Tradecould not be metunless ingots 
were cogged. This waa especially the case with 
very thick plates, and he believed that cogging was 
now universal in this country. In America, however, 
he was told that plates were produced which would 
pass the requirements of the Bureau Veritas and 
other registration societies, the tests of which were 
equivalent to Lloyd’s, and generally there was found 
to be no trouble in rolling from the ingot. Speak- 
ing on the question of yield, Mr. Head stated that 
the ordinary proportion of saleable plates obtained 
when rolling from the ingot was 65 to 68 per 
cent. of the weight of ingots used. At Carnegie’s, 
with the cogging mill in operation, the yield of 
trustworthy plates was 68 per cent., but rolling from 
the ingot 65 per cent. to 66 per cent. Mr. Head 
found that three-high plate mills were universal in 
the States. He went to that country with a 
prejudice in favour of reversing mills, but he found 
that by subdividing the work and appropriating it 
to mills of suitable character, it was considered that 
benefit was derived by the adoption of the three- 
high type. In one American works which he 
visited there were three mills suitable for the three 
descriptions of plates, and they were doing good 
work without cogging. He believed that the best 
practice in the Cleveland district was an output of 
1500 tons of plates from one mill. At the Home- 
stead Works he found that from cogged ingots 1700 
tons had been turned out by one mill in a week. 
This was the highest reached, 1500 tons being the 
average. He found also in America that the slab 
shears were of the hydraulic type, cutting from 
below. It was not the custom there to have rough- 
ing and finishing rolls, only one pair of rolls being 
used for both purposes. Another matter which he 
noticed which was different to English practice was 
that after the finished plate left the mill it was not 





put on the floor, where it would cool on the top side 


much more quickly than below. In place of 
this, there were live rollers back as far as the 
shears, and the plates were allowed to cool 
on them. The consequence was that the air 
circulated below them, and much less time was 
— for cooling. He had in one case seen live 
rollers carried for a distance of 120 yards, the 
plates cooling all the way. Another matter worthy 
of notice was the use beyond the shears of a series 
of castor rollers on which the plates could be readily 
handled. This led to an economy of labour, fewer 
men being required to handle the plates, and it 
was possible to cut the plates on all sides. Elec- 
trical cranes were very largely used in America at 
the rolling mill, so much so that nothing was done 
in bogeying or forking. Electro- magnets were 
used for picking up the plates, and weights of over 
25 tons had been thus lifted. Theshears were very 
massive, operating on plates up to 2 in. thick. 
They had 3-ft. gaps, the width operated upon being 
up to 10 ft. They were making armour-plates 
above 4 in. thick, always using forging presses. 
Mr. Windsor Richards had said that there was not 
the same demand in America as in England for a 
variety of plates, as they had not a shipbuildin 

industry. That might be true, but Mr. Head 
would point out the rapid increase in the size of 
vessels on the lakes of America. He noticed they 
were building vessels for the lake trade up to 4000 
tons, and using plates up to 1 in. thick. 

Mr. Saxon, referring to the passage in the 
paper in which the author had said ‘‘ that if suffi- 
cient water can be obtained, triple - expansion 
engines might be used with automatic valve gear,” 
wished toask why it should be concluded that more 
condensing water was required with a triple-expan- 
sion engine than witha compound simple engine. 
The speaker also referred to the enormous amount 
of power absorbed by friction in running rolling 
mills, and considered that direct driven mills with 
flywheels were preferable. He would be glad’ to 
know if Mr. Riley had made any tests for friction, 
that was to say, by running light without doing 
work. The speaker himself had gone into this 
matter experimentally, and was surprised to find 
the loss which was due to friction, and which was 
very much greater than in the case of cotton mille. 

Mr. Lamberton, referring to the ‘‘ curious co- 
incidences” mentioned by the author in regard to 
the simultaneous conception of the application of 
hydraulic power in almost identical form to the 
hydraulic plate shears, said that it was due to him 
to say that he knew nothing about what Mr. Wick- 
steed had been doing whén he got his designs out. 

Mr. Tweddell said that, in addition to the candi- 
dates for securing the parallel movement of the 
hydraulic shear blades already referred to, there 
was a fourth in the field, as he, together with 
Messrs. Fielding and Platt, had devised an arrange- 
ment for obtaining this end, which he trusted they 
might be forgiven for looking on as superior to all 
others. He would not detain the meeting at that 
late hour by an explanation of this device, but 
would send it on to the Secretary, so that it wight 
be, if necessary, inserted in the Proceedings. 

Mr. Wicksteed hastened to reassure Mr, Lam- 
berton that the device which he had applied to the 
hydraulic shears for obtaining parallelism of motion 
was not the same as that which Mr. Lamber‘on had 
devised, and with regard to his own invention he 
held exactly the same views as Mr. Tweddell did on 
the subject of his arrangement. In the drawings 
hung on the walls there were shown plate shears in 
which the castings were held together by bolts, as 
it was considered by the designers that the ordinary 
form of cast-iron standard could not be relied upon 
to resist the strain on the material when cutting 
2-in. plates, the gap being 37 in. The standards 
were formed of several pieces, which were firmly 
bound together by 13-in. steel bolts passing from 
top to bottom of the machine. It was stated in 
the paper that, in the act of shearing, the whole 
strain was taken by these bolts. Commenting on 
this, Mr. Wicksteed considered that the substitu- 
tion of bolts for a cuntinuous casting did not give 
so strong a standard. He pointed out that the 
resultant strain set up crossed the hole that was 
made for the bolt, so that the casting might break, 
leaving the bolt in place. He himself had adopted 
bolts in the case of hot shears, but there the con- 
ditions were different, as the stresses were not in 
the same direction and the standards were not 
erforated. These shears also had to deal with 





ot material, so that if there was not a joint in the 
standards to begin with, the designer was apt to 
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Mr. Head was good in its place, but it was not 
adapted for the great variety of plates used in this 
country. In regard to Mr. Saxon’s question, Mr. 
Riley was at a loss to understand how he could 
have overlooked the point Mr. Saxon had made, 
and he thanked him for pointing out the matter. 
He would leave Messrs. Lamberton, Wicksteed, 
Tweddell, and Beardmore to settle their rival claims 
to distinction as to priority of invention in regard 
to parallel movement of shear blades. He would 
also refuse to follow Mr. Wicksteed’s tempting 
lead as to the speed of shears. If Mr. Wicksteed 
would read the paper carefully, he would doubtless 
be able to draw as many conclusions from it as 
most people. 

This was the last paper read at the meeting, 
the contribution of Professors Barr and Stroud 
on telemeters and range-finders for naval and other 
purposes, and a paper by Mr. Henry R. J. Burstall 
on the electric lighting of Edinburgh, being held 
over until the next meeting of the Institution. 
The President stated, however, that Professor 
Barr had kindly arranged that the range-finder 
then exhibited in the room should be placed on the 
steamer that was to take the members for an excur- 
sion down the Firth of Clyde on the Friday, and 
that there would therefore then be an opportunity 
of testing it practically, after which the paper, 
when it came to be read, would be listened to 
with greater interest. Members returning from 
Glasgow by way of Edinburgh would also be able 
to visit the Edinburgh Electric Lighting Works, so 
that in that case also they would have some know- 
ledge of the subject of Mr. Burstall’s paper when 
it came to be read. 

Professor Kennedy, in an appropriate speech, 
hext proposed votes of thanks to the Lord Provost 
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(Sir James Bell), Sir Renny Watson, Mr. John 
Inglis, and Professor Barr, which, it is needless to 
to say, were carried with acclamation. Votes of 
thanks were also passed to the various public bodies, 
companies, and private firms which had taken part 
in the reception and entertainment of the Institu- 
tion in Glasgow. 


Institution DINNER. 


On the evening of Tuesday the Institution dinner 
was held at the Windsor Hotel, the President, 
Professor Kennedy, taking the chair. A large 
number of members were present, whilst among 
the guests invited were many of the chief citizens 
of Glasgow, including the Lord Provost, Sir James 
Bell, Sir Renny Watson, and Professor Barr. 


VISITS AND ExcuRsIONs. 


The programme of excursions and the list of 
works open to inspection were of unusual in- 
terest. ‘The chief places visited have either been 
already described by us, or will form the subjects of 
articles shortly to appear. Our present notice of 
se gg of the meeting may therefore be somewhat 

rief. 

On the afternoon of the first day of the meeting, 
Tuesday, July 30, a large number of members 
were taken in brakes to visit the reservoirs of the 
Glasgow Water Works at Milngavie. We have 
recently given a very full account of these works,* 
in which the chief points of interest shown to 
members have been described. The party was 
received by Mr. James M. Gale, the engineer to 
the Glasgow Corporation Water Works, who kindly 





* See ENGINEERING, page 119 ante, and vol. lvii., pages ; 
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469, 535, 603, 635, 703, and 738, 


explained the construction and methods of working 
to the visitors. 

On the same afternoon another party of members 
visited the Glasgow Sewage Works; being con- 
veyed in brakes to the works, where they were 
received by Mr. Thomas Milvain, the general 
manager. We shall shortly give a full description 
of these important works. From thence the party 
proceeded to the Dalmarnock Iron Works, which 
es under the guidance of Mr. Thomas 

rol. 

There was a third alternative excursion on this 
afternoon to the Dawsholm Gas Works, over which 
members were conducted by Mr. William Foulis, 
general manager of the Glasgow Corporation gas 
department. Here the hydraulic retort-charging 
machinery described in Mr. Biggart’s paper was 
seen. We have recently described these works 
very fully.* 

On Wednesday afternoon visits were paid to a 
large number of locomotive works by one party, 
whilst another body of members made an excur- 
sion to Loch Lomond by the West Highland Rail- 
way. This railway we have described very fully on 
a recent occasion.t The party was taken to Ardlui 
Station, at the head of Loch Lomond, from whence 
they were conveyed by a special steamer to the 
other end of the loch, having afternoon tea on 
board. Having landed at Balloch Pier, they were 
taken by train to Glasgow. 

This was a very pleasant excursion ; but those 
who were inclined to devote themselves more ex- 
clusively to the severer aspects of the meeting had 
no less than seven locomotive works from which to 
make a selection. The first on the list were the 
now historic Hyde Park Locomotive Works of 
Messrs. Neilson and Co., which were visited under 
the guidance of Mr. Hugh Reid. This firm was 
the first to make locomotives in Glasgow. The firm 
was established in 1837, although on another site. 
In 1862 the works were taken to their present site 
at Springburn, having been designed and laid out by 
the late Mr. Henry Diibs, who was then in partner- 
ship with Mr. W. Montgomerie Neilson. In 1863 
Mr. Diibs withdrew from the firm, and the late Mr. 
James Reid became a partner. In 1878 Mr. Neil- 
son retired, and from that time until the year 1893 
Mr. Reid wassole proprietor. Inthe latter year he 
took his four sons into partnership, but continued 
as the head of the firm until his death in 1894. In 
1865 about 1000 men were employed, and the out- 
put was 82 engines for the year. The present 
establishment, when fully equipped, employs over 
2500 men, and will produce 200 main line engines 





* See ENGINEERING, psge 107 ante, and page 170 of the 
current issue. 
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inayear. The total output to the present time 
amounts to nearly 5000 engines. It is needless to 
say that in such an establishment as this there are 
all the usual appliances for dealing with the large 
amount of work undertaken. 

The party next proceeded to the Atlas Works of 
Messrs, Sharp, Stewart, and Co., over which they 
were conducted by Mr. J. F. Robinson. This 
firm, it is hardly necessary to state, was originally 
in business at Manchester, and dated back to the 
early days of the great engineering history of that 
city. In 1884 the extensive premises the firm now 
occupies were laid out, expressly for the construc- 
tion of locomotives, for the Clyde Locomotive Com- 
pany. Messrs. Sharp, Stewart, and Co. made an 
arrangement, shortly after the works were com- 
pleted, by which the two undertakings were amal- 
gamated, and the business was removed to Glasgow, 
the name of the new company disappearing and 
that of the Manchester firm and works being sub- 
stituted. No doubt many of our readers will re- 
member the full description we gave of these works 
when they were first laid out* in 1884. Since then 
considerable additions have been made to them, 
but it is unnecessary we should enter into a de- 
scription of these on the present occasion. 

Another party visited the locomotive works of 
the Caledonian Railway Company at St. Rollox, 
where they were received by Mr. John F. M‘Intosh, 
the locomotive superintendent of the line. These 
works occupy about 23 acres, of which 12 acres 
is covered by buildings. They were entirely re- 
constructed about 10 years ago; when they were 
Jaid out on a definite plan, so that the work might 
be carried on with a minimum of labour. In the 
erecting shop there is room for 80 locomotives, 
and 15 tenders can be proceeded with at once. 
In the wheel shop the lathes are run from the main 
shafting without cones, each tool being kept at 
regular work. The slowest rate of wheel turning is 
about 19 ft. per minute, and each lathe is fitted 
with an independent hydraulic crane of a very con- 
venient pattern. Ia the foundry, machine mould- 
ing is largely followed, one machine being capable 

turning out 250 bushes for axle-boxes in a day. 

The rolling stock of this company comprises 713 
engines, 1850 carriages, and 53,480 wagons. The 
gross number of engines built, rebuilt, renewed, 
and repaired annually is over 900, the number of 
carriages is over 6000, and the number of wagons is 
63,000. Over 2500 men are in the works, and 
nearly the same number in the running department. 

From the Caledonian shops members proceeded 
to the works of the North British Railway Com- 
pany, at Cowlairs, where Mr. Matthew Holmes, 
the locomotive superintendent, received the 
party. 

The works occupy about 25 acres, comprising 
machine and erecting shops, boiler shops, wagon 
shops, the timber yard and wood-working depart- 
ment, the iron and brass foundries, pattern shops, 
stores, forge and smithy, running sheds, &c. The 
rolling stock comprises 701 engines, 2755 carriages, 
and 51,666 wagons and trucks. We hope on a 
future occasion to have more to say about both the 
St. Rollox and the Cowlairs works. 

We have already stated that in 1863 Mr. Henry 
Diibs withdrew from the firm of Neilson and Co., 
and in the same year he founded the firm of Diibs 
and Co., building the Glasgow Locomotive Works, 
which then covered an area of about 8} acres of 
ground in Aitkenhead Road and adjoining the Cale- 
donian Railway. These works were visited by a 
third party of the members on Wednesday, the 31st 
ult, At the present time the works are between 
11 and 12 acres in extent, and are capable of 
turning out nearly 200 locomotives per annum 
if worked up to their full capacity. There are 
the usual machinery and appliances required 
for constructing large engines, the boiler shops 
containing an hydraulic riveting and _flanging 
plant, modern drilling machinery, &c. The erect- 
ing and machine shops are under the same roof, 
the latter containing a large number of special 
machine tools for locomotive work ; amongst which 
may be noticed a quartering machine, designed by 
the late Mr. Diibs, for boring crank bosses of 
wheels for receiving crankpins. By this machine 
the holes are bored to the exact throw of crank 
designed, and the crankpins, when in the wheels, 
can be trued up so as to get them to exact right 
angles. In one of the shaping machines there is a 
special -head having a ball-joint connecting-rod, 


* See ENGINEERING, vol xli., pages 28 and 49. 





also designed by the late Mr. Diibs, for circular 
work, such as shaping the fillets of the ends of 
coupling and connecting rods to the radius of the 
ends of the rod. The yard plant comprises one of 
Messrs. Diibs’ combined locomotive engine and 
crane. These engines are made to lift up to 7 
tons, all operations being controlled from the foot- 
plate. Over 1700 men are now employed. Mr. 
C. R. Diibs and Mr. William Lorrimer received the 
raembers at these works. 

The second establishment visited by this party 
was that of Messrs. Alley and MacLellan, where 
they were received by Mr. John A. MacLellan. 
These well-known works are in the Polmadie road, 
and consist of a foundry, engineering shops, and a 
shipbuilding yard. The yard not being situated on 
the river, all vessels that are built are first erected 
temporarily in the yard, and are then taken to 
pieces for transportation. In the engine works are 
manufactured steering gears, high-speed engines 
for electric light work, warping capstans, ash and 
coal hoists, the smaller classes of marine engines, 
feed-water filtering apparatus, valves for hydraulic 
and steam work. The firm also makes a special 
feature of engines for light-draught steamers, many 
of which have been built in the yard. In a notice 
like the present we have not space to enter into 
the many interesting special features in connection 
with these works, and, therefore, leave the matter 
for the present. The number of men employed is 
from 600 to 800. 

The third day of the meeting, Thursday, the 
Ist inst., was devoted entirely to excursions. 
Members were divided into three parties, as on the 
previous afternoon, but were taken somewhat further 
afield. The first establishment visited by the first 
party was the Clydebank Shipyard and Engine 
Works of Messrs. J. and G. Thomson. In our last 
issue we concluded a very complete and fully illus- 
trated notice of these important works, and it is 
therefore quite unnecessary we should say anything 
further about them on this occasion, beyond the fact 
that the party had a very interesting walk through 
the works, the Bellville boilers of H.M.S. Terrible 
attracting special attention. 

The afternoon was devoted by one section of the 
same party to a visit to the Kilbowie Works of the 
Singer Sewing Machine Company. We described 
these works in considerable detail on the occasion of 
the Iron and Steel Institute’s visit to Glasgow in 
1885,* and we need not, therefore, give any details 
of the various extremely interesting processes of 
manufacture followed, a course which in any case 
limits of space would forbid in this notice. Since our 
visit of ten years ago, however, some alterations have 
taken place. About 6000 people are now employed 
here. Motive power is supplied by engines esti- 
mated at 1900 indicated horse-power, and the works 
are designed to turn out 10,000 machines per week, 
an output which has, we understand, been reached. 
The visitors were conducted round the works by 
Mr. W. H. Inslee, the general manager. 

A second section of the party of members with 
which we are now dealing proceeded to Dumbarton, 
where it first proceeded to the engine works of 
Messrs. Denny and Co. We gave a brief descrip- 
tion of these works in 1885,+ on the occasion of the 
Iron and Steel Institute’s visit. Since then con- 
siderable alterations have been made, the new 
shops, lined as they are with white glazed bricks, 
being models of their kind, and being equipped 
with a specially fine plant of heavy tools. We shall 
not, however, attempt to deal with them on the 
present occasion, but hope to return to the subject 
at a future time. 

From the engine works the visitors proceeded to 
the shipyard of Messrs. William Denny and 
Brothers, where they were received by Messrs. 
Danny. We also gave a somewhat more extended 
account of this yard in connection with the visit, 
already referred to, of the Iron and Steel Insti- 
tute,{ and will, therefore, leave the matter for the 
present, only saying that the experimental tank, 
with its accessories, received special attention from 
the visitors. The firm are really carrying out most 
interesting researches with this tank—researches 
which, although at first of immediate benefit to 
Messrs. Denny themselves, cannot fail to have a 
most important influence on the development of the 
science of shipbuilding generally. 

On the same day, Thursday, the Ist inst., 








* See ENGINEERING, vol. xl., pages 210 and 224. 
+ Ibid , vol. x1, page 221. 
t Tbid., vol. xl., page 219. 





members also visited the Glasgow Iron and Steel 
Company’s Works at Wishaw. Mr. Riley’s paper 
on the subject, and our recent notices,* have fully 
dealt with these works. 

Visits were also paid to the works of the Sum- 
merlee and Mossend Iron and Steel Company, over 
which members were conducted by Mr. James 
Neilson. In the evening the Lord Provost and 
Lady Bell gave a conversazione in the magnificent 
Municipal Building, which was well attended, and 
a very enjoyable evening was spent. 

Oa Friday, August 2, an excursion was made by 
steam down the Firth of Clyde, at the invitation of 
the chairman and members of the executive com- 
mittee, which brought this very successful meeting 
to a termination. 





THE DREDGER ‘PERCY SANDERSON” 
FOR THE DANUBE REGULARISATION 
WORKS. 

Tue large and developing trade in connection with 
the grain ports of the River Danube has called for 
greatly increased carrying facilities, and consequently 
greater depth of water in the river and on the Sulina 
bar. The European Commission of the Danube, formed 
in 1856, composed of representatives of most of the 
countries through which the river flows, has done much 
to meet the requirements of the shipping trade with 
regard to assisting navigation, and with this object 
last year it ordered a hopper dredger, which is now 
engaged deepening the Sulina channel. We illustrate 
this dredger on our two-page plate this week, and on 
pages 177 and 178. It is named the Percy Sander- 
son, and was built and engined by Messrs. William 
Simons and Co., Limited, Renfrew, N.B., under the 
direction of Sir Charles Hartley, who has been so long 
identified with the improvements on the Danube. It 
is the most powerful and largest vessel of its type yet 
constructed, having a single hopper forward to hold 
1250 tons of débris. In addition to the usual endless 
chain of steel buckets working in a central well open- 
ing, asuction pump with pipe 22 in. in diameter for 
dredging sand, is provided on the port side of the 
dredger forward of the hopper ; the centrifugal pump 
for this is driven by an independent cet of triple-expan- 
sion engines. 

The principal dimensions are: Length on deck line, 
227 ft.; length between perpendiculars, 220 ft. ; 
breadth moulded, 40 ft. ; depth, 17 ft.2 in. As stated 
above, the hopper, with a capacity for 1250 tons of 
débris, is placed forward of the well opening, and thus 
forms a departure from the usual stern-well type of 
dredger, By this arrangement the long tunnels through 
the hopper space for the propeller shafting are dis- 
pensed with. Water-ballast tanks are provided in 
— compartments of the hopper, also in the fore 
peak, 

The sections of the vessel given, clearly show the con- 
struction. The hull, which is constructed of mild steel, 
is divided into ten water-tight compartments (Fig. 1, 
on the two-page plate). The frames of the ship are of 
angle steel spaced 24 in. apart ; the shell plate is 4° in., 
the hopper, well, and floor plating 7, in. The hopper 
doors are ;/;-in. steel plates, stiffened round the out- 
side edges by 3 in. by 3 in. by ,°; in. angle steel. The 
inside is lined with American elm 4 in. thick, fastened 
to the plating by 8-in. screw bolts. The doors can be 
raised or. lowered either by hand or steam (Fig. 4, 
page 177). Brakes with quick-acting screw tightening 
gear are fitted to each hopper winch. The hopper- 
door chains are carried over large cast-iron pulleys 
fixed in wrought-iron brackets, and having regulating 
screws (Figs. 1 and 4). 

The propelling engines (Figs. 1, 3, and 5) are of the 
triple-compound surface-condensing type, there being 
two sets to drive twin screw propellers. They have 
inverted cylinders of the following diameters: High- 
pressure, 154 in. ; intermediate, 244 in. ; low-pressure, 
39 in., with a stroke of 24in. The cooling surface of 
the condensers is 1540 square feet. The air pump is 
single-acting, 12 in. in diameter by 12 in. stroke ; the 
circulating pump, double-acting, 74 in. in diameter by 
12 in. stroke ; and the feed and bilge pumps 3} in. in 
diameter. The main engines indicate, collectively, 
1300 horse-power, and are capable of propelling the 
dredger at a speed of 9 knots an hour. Besides the 
usual engine-room donkey pumps, a special pump of 
the ‘*‘ Duplex” type is provided to assist in clearing 
the dredgings from the shoots. Combined steam and 
hand steering gear is fitted on the navigating bridge 
forward. 

There are two boilers (Figs. 3 and 6), constructed of 
mild steel and to Lloyd’s requirements. They are de- 
signed for 160 lb. working pressure. The diameter is 
13 ft., and the length 10 ft. The total heating surface 
is 2400 square feet, and the total grate surface 100 square 
feet. Each is fitted with three of Brown’s patent fur- 





* See ENGINEERING, vol. lix., pages 427, 535, 623, 755, 
and 822. 
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naces. They are placed at the after end of the vessel 
(Fig. 3), one on each side of the ladder well. Either is 
capable of working all the dredging machinery. 

Dealing now with the special function of the vessel, 
it may be explained that at the bow and stern, steam 
mooring crabs are fitted for regulating the movements 
of the dredger, as shown on Figs. 1 and 3. They are 
worked by two sets of independent engines, and have 
each three chain barrels adapted to work separately 
or together. The lockers for the mooring chains are 
so fitted that the chains can be conveyed to and from 
them without difficulty, and without hand labour. 

The dredging gear has a variable speed of from 
14 to 18 buckets per miaute, and the buckets can 
dredge to a depth of 35 ft. under water level. The 
bucket ladder is 90 ft. long, and is formed of steel 
parallel plate girders ,% in. thick (Fig. 1). These 
girders are strongly bound together by cross-ties of 
box section, and also by intermediate tie-plates. The 
upper end of the ladder is suspended independently 
from the tumbler shaft, and the lower end is hung from 
the sheers by means of chains working through sheave 
blocks. The chain barrel is driven by an auxiliary 
engine, shown on Fig. 1, capable of raising and lower- 
ing the ladder 7 ft. per minute. The ladder can easily 
be hoisted on deck for overhaul at any time. Rubbing 
pieces are bolted on to each side of the ladder, and 
strong flexible preventer wire ropes are fitted to both 
sides at the lower end. 

The tumblers round which the buckets revolve are 
of solid cast steel and have extra large flanges, the 
upper one being four-sided and the lower one five- 
sided (Fig. 1). The dredging buckets, 30 in number, 
have each 21 cubic feet capacity. They are made of 
mild steel, with double link backs of cast steel. They 
have each a capacity of 25 cubic feet, and are equal to 
raising 1000 tons of ordinary material per hour. The 
intermediate links are of forged steel. Shoots are 
fitted from the main framing for the purpose of con- 
veying the material raised by the buckets, either into 
the dredger’s own hopper space or into barges along- 
side (Figs. land 5). Atthe fore end of the vessel there 
is a double-powered steel derrick crane for lifting the 
buckets, &c., when required (Fig. 1). 

In addition to the chain of buckets a powerful 
centrifugal sand dredging pump is provided, as shown 
on Figs. 1,3, and 7. It is driven by a pair of triple- 
expansion engines of 300 indicated horse-power, and is 
capable of raising at least 700 tons of sharp sand per 
hour. The suction pipe is 22in. in diameter. The 
casing of the pump is made of steel, 7 ft. in diameter, 
and works in a deep gun-metal gland and neck ring. 
The suction pipe in connection with the pump is con- 
structed of steel plates ; it is 70 ft. in length, and works 
to a depth of 35 ft. The lower end is controlled by 
special steam appliances, by which the pipe can be 
brought entirely inboard (Fig. 5). 

The dredger has a complete electric lighting instal- 
lation above and below deck. It consists of 36 
16 candle-power lamps and four 10-ampere arc lamps. 
The dynamo is driven by a single-cylinder double- 
acting engine with a steam pressure of 80 lb. when 
running 350 revolutions per minute. 

The vessel made the voyage from the Clyde to 
Sulina in 17 steaming days, having all her buckets and 
machinery aloft, as shown in our engraving, which is 
made from a photograph taken immediately before 
her departure. At Sulina, where the dredger is at 
work, it raises with its buckets and deposits four to 
five loads per day in ordinary weather. Last Decem- 
ber, notwithstanding the bad weather, it removed 20 
loads (or about 25,000 tons) in one week, the actual 
time employed being 23 hours 10 minutes dredging, 
and 21 hours and 40 minutes steaming to site of 
deposit. 

In the month of July of this year the dredger, 
during the first week, took 22 loads, and in the second 
week 23 loads, being 27,500 and 28,750 tons respec- 
tively, both dredged and deposited. 

A channel to a depth of 26 ft. has now been cut 
through the Sulina bar, and there only remains a 
part on the north side to be removed, so that the 
entrance may be bell-mouthed. 

The Percy Sanderson was built under the direction 
of Sir Charles Hartley, K.C.M.G., consulting engineer, 
and Mr. Charles Kuhl, M. Inst. C.E., the resident 
engineer to the European Danube Commission. Mr. 
W. Wingate, N.A., London, superintended its con- 
struction, 








THE HALL NORMAL DANGER SIGNAL 
SYSTEM. 
_A MopeEL of the ‘Hall electric automatic track 
Circuit normal danger block signal system” in the 
Railway Appliances Exhibition in the Imperial In- 
Stitute attracted considerable attention from railway 
men and others during the time that the recent 
International Railway Congress was in session. 
Automatic signalling of any description is hardly 
known in this country, and in this respect the United 
States are far ahead of us. The first railway in that 
country which adopted this style of signalling was 





the Boston and Maine, in 1871. Since that time, the 
Hall system, then a mere experiment, has in its 
improved state been placed on more than 25 of the 
leading railways in the United States. 

The Hall system is purely automatic, and dispenses 
with all manual labour. It is, of course, operated by 
electricity by means of connections set up by the 
trains themselves. When a train has passed a signal, 
the electric current is diverted from an electro-magnet 
in the signal case, so that the signal automatically falls 
to ‘* Danger ” through the force of gravity, and remains 
there so long as a pair of wheels remains on the track. 
A broken rail, a car that may have been detached and 
left, or which is on a switch within fouling distance of 
the main line, or any derangement or trouble with 
signal apparatus, will give the signal of ‘‘ Danger,” the 
force of gravity alone being employed for that 
purpose. 

We are informed that the records in regard to 
the actual operation of this system of signalling, fail to 
reveal even one case of the failure of the signal to give 
the proper indication, For this reason alone the Hall 
system merits the thorough and careful consideration 
of all railway men. But in addition to the above 
claims which are made for it, and which appear to 
be borne out by the experience of the railways that 
have adopted the signal, it is stated that it has a very 
low cost of installation, as well as of maintenance and 
operation. 

The Hall system is in operation on the following 
railways in the United States : 

The Delaware, Lackawanna, and Western Railway ; 
New York Central and Hudson River Railway ; New 
York, New Haven, and Hartford Railway ; Boston and 
Albany Railway ; Delaware and Hudson Canal Com- 
pany; Central Railway of New Jersey ; Lehigh Valley 
Railway ; Philadelphia and Reading Railway; Lake 
Shore and Michigan Southern Railway; Chicago, 
Rock Island, and Pacific Railway ; Chicago and North- 
Western Railway ; Illinois Central Railway ; Southern 
Pacific Railway; Cincinnati Southern Railway ; 
Michigan Central Railway ; Boston and Maine Rail- 
way; Central Vermont Railway ; Atchison, Topeka, 
and Sante Fé Railway ; Kansas City, Fort Scott, and 
Memphis Railway; and Cincinnati, Hamilton, and 
Dayton Railway. Several of these railways have 
their terminals entirely protected by the Hall signals. 

Originally the Hall Company employed a wire 
circuit. Within the last four years the track circuit 
system has been adopted, as arule, in preference to the 
wire circuit system. It is with this latter only that we 
are now dealing, as the former has been more or less 
abandoned. The circuits employed are, first, a track 
circuit for each block, and second, two signal circuits 
for each section. Tosecure perfect electrical continuity 
between the successive rails of a section, wire bonds, 
such as we have described in connection with the elec- 
trical street railways, are carried from rail to rail. A 
hole is drilled in the end of each rail, near the fishplate, 
and a copper wire is keyed into the hole thus formed. 
There are thus alternative paths for the current at each 
joint ; it can go through the fishplate, or through the 
bond, or can divide itself betweenthe two. Atthe end 
of each section a thin piece of vulcanite, or other insulat- 
ing material, is placed in the rail joint, and between 
the fishplate and rail, thus insulating the rails of one 
section from those of the next. The right and left 
metals of the track are insulated one from the other by 
the wooden sleepers. But when a train is in the 
section a direct connection is made between the 
two rails of a track through the wheels and axles 
of the engine and vehicles, and hence the elec- 
trical conditions are altered. It is this altera- 
tion that causes the signals to be operated. When 
there is no train in a section, there is a current flowing 
in series through one rail, a relay, and the second rail. 
The effect of the current is to hold the tongue of a 
relay up against its stop, this tongue forming part of 
a second or signal circuit, Immediately a train enters 
the section there is direct connection from rail to rail, 
and the relay is short-circuited, practically all the 
current being diverted from its coils, and passing 
through the axles of the locomotive or other vehicles. 
The tongue of the relay then falls away, breaking the 
first signal circuit, and completing a second. 

We will now consider what goes on in these two 
signal circuits. The first includes a battery, and an 
electro-magnet in the signal at the head of the section 
which the train has just entered. When the train 
entered the section the signal was obviously ‘‘ open,” 
unless the driver had broken the block. It was held 
open by a current in the first signal circuit, and 
immediately this circuit was broken by the movement 
of the tongue of the relay, the magnet lost its power, 
and the signal fell to ‘‘ Danger ” by gravity, protecting 
the rear of the train and blocking the entrance to the 
section. The second signal circuit operates the signal 
towards which the train is approaching, and is com- 
pleted by the contact on to which the tongue of the 
relay falls, provided always that the relay in the 
next section is not short-circuited by a train in that 
section. To make these arrangements of circuits clearer, 
we will follow them in dctail by aid of Fig. 1, page 180. 


In the diagram the several blocks are designated by 
letters, the train passing in the direction A to E. The 
signals are referred to by the letters corresponding to 
the block which each protects as a home signal, the 
signal being placed directly at the beginning of the 
block. The rails are designated as right and left. In 
the diagram, block B is figured to show a track circuit. 
A battery X is placed at any convenient point along 
the block, and the circuit is completed as follows : 
Battery X, wire 1, rail 2, wire 3, through the coil of 
relay R, wire 4, track 5, wire 6, to battery X. Ifa 
train enters block B an electric connection is made 
through the wheels and axles of the train from the 
right to the left of the track, and as the resistance 
through this connection is less than through 
the relay R, the current will pass from battery 
X through wire 1, track 2, the axles of the 
train, track 5, wire 6, to the battery X. The 
relay R thus ceases to be excited by the current, and 
the tongue, or armature, which was held against the 
contact-piece m, falls off and drops on to the contact- 
piece x. The first signal circuit, that referring to 
signal B, is thus broken at m, and the second signal 
circuit, C, is completed at n, that is, as far as can be 
done at the B relay. The magnet at the B signal has 
now had its circuit broken at m, and the signal falls to 
‘** Danger ” by gravity. 

The second signal circuit, that for operating the C 
signal, is: Battery Z', wire a', through contact point m! 
to wire b', through the coil in signal magnet C to wire 
cl, through contact point 7 in relay A to wire d, wire ¢, 
to battery Z', Under these conditions the magnet in 
the signal B is excited and the signal is pulled off. 
But unless this circuit, as just traced, is complete, 
signal C will remain at ‘‘ Danger.” The two points at 
which the circuit can be broken by the operation of 
electro-magnets are m! and n. To hold the circuit 
closed at the point m!, the track circuit C must be closed 
through the relay R!, that is, there must be no train in 
the section C. A train in this section will cut out relay 
R!, and consequently hold the signal C at ‘* Danger,” 
because it breaks the contact at m' and completes that 
at x'. To close the circuit at the point n, the relay R 
must be cut out of the track circuit B, permitting the 
armature of the relay R to drop, closing x. This is 
done by a train entering block B, as is shown above, 
The signal C will, therefore, stand at safety only when 
there is a train in block B, and no train or other ob- 
struction in block C. 

In the foregoing description no mention has been 
made of single-track blocking. The apparatus used 
for this purpose is of the same character as that already 
described for track circuit signalling on double roads, 
so that no description of this apparatus is necessary. 

The diagram, Fig. 2, shows the location of signals for 
a single-track road. 

The prominent feature of the single-track blocking 
done by the Hall signal system, is in the use of what 
are termed ‘‘ preliminary blocking sections ” for setting 
the second opposing signal in pe soma to ‘* Danger” 
before passing on to the overlap of this signal. 

With the preliminary blocking sections NO, em- 
ployed in the Hall signal system, a train upon reaching 
point N, sets the second opposing signal in advance D 
to ‘* Danger.” It will thus readily be understood that if 
this train, upon reaching signal A, findsit at ‘‘ Clear,” 
the engineman will know that it is safe for him to proceed 
under this signal, since signal D has been at ‘* Danger ” 
during the entire time he has taken to pass from point 
N to point O, and that thus, any train approaching 
signal D from point S has had ample warning not to 
proceed past signal D. On the other hand, upon any 
train reaching signal D and finding it at ‘‘ Clear,” the 
engineman will know that there is no train from point 
R to point N, and that, therefore, he will be safe in 
proceeding ~ signal D, since, even if a train should 
be at point N, approaching signal A, the engineman of 
this train will have ample warning that it will not be 
safe for him to proceed past signal A, this signal 
having been at ‘‘ Danger ” prior to his passing point N. 

Having thus dealt with the agin we will describe 
the various apparatus employed. 

Fig. 4 shows what is known as the Buchanan relay, 
which is used in the Hall system. The particular 
advantage of this over other relays lies in the fact that 
it provides in a safe and simple manner for the shunt- 
ing of the signal circuit in case the relay points should 
become fused by lightning. The fusing of a relay 
point, and the consequent failure to open the signal 
circuit upon the entry of a train into the block, gener- 
ally results in a ‘‘ Line clear ” signal when ‘‘ Danger” 
should be shown, a most dangerous contingency in 
railroad signalling. With the Buchanan improved 
anti-fuse relay, such a contingency is entirely pro- 
vided against by the peculiar construction employed. 
The fusing of the relay points does not affect or pre- 
vent the proper operation of the signal in any way. 
The means by which this result is effected are shown 
in Fig. 3. A truck is there represented as upon 
the lines and short-circuiting the line battery, The 
coil a of the relay therefore ceases to be magnetised, 
the tongue or armature falls away, and makes contact 





with the screw g. The circuit of the local battery is 
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now broken at h, the magnet / ceases to act, and the sig- 
nalat the right hand of the diagram falls to ‘‘ Danger.” 
But if the contact / had previously been fused by light- 
ning, evidently the above series of operations would have 
been interfered with. It will be noticed, however, 
that the armature ¢ does not come into direct contact 
with kh. It carries a emall piece of non-conducting 
material p which presses against the spring / and 
keeps it against the screw. Nowshould /and / become 
fused together, the armature ¢ is still able to draw back 
to the screw y. The local battery is then short- 
circuited, and the signal falls to ‘‘ Danger.” The fusing 
of the spring / to the point h does not lead to a false 
indication. 

The Hall system uses a disc sipnal, there being a 
large disc for the daytime, and a small disc for night 
tignalling. Figs. 5 and 6 show the interior of a signal 
in two positions, and Fig. 7 the exterior. By day a 
white glass, in the back of the case, is exposed through 
the glass-covered aperture in the front, as long as the 
large red disc is held out of sight. The front of the 
case being dark, the indication of safety is thus shown 
by a white disc in the centre of a dark ground. The 
falling of the large disc before the glass produces the 
danger signal by showing red, and at the same time it 
cuts off the strong contrast formed by the pure white 
light disc in the centre of the dark case. The front 


opening is larger than the disc proper, so that when 
the signal is at ‘‘ Danger” there is a band of white shown 
around the disc, making the danger signal very dis- 
tinctive, and producing a signal of form as well as of 
colour, 


By night the “Clear” signal is obtained 
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direct from a lamp showing a white light through the 
small opening in the top of case. On the signal 
assuming the ‘‘ Danger ” position a ruby glass lens is 
carried up before the small opening by gravity, giving 
a standard semaphore red light. When desired, a 
‘*Clear” night indication may be green instead of 
white. In this case the single glass disc, above de- 
scribed, is replaced by a double disc, one green, the 
other red, placed 90 deg. apart, as shown in Fig. 8. 
The standard distant signal is of substantially the 
same construction, its discs being green instead of 
red, but the face of the case may be painted white, 
so as to distinguish it from the home signal. 

Awerican experience has shown that the disc under 
ordinary conditions can be seen at a sufficient distance 
to admit of running at full speed; and in a fog or 
stormy weather it can be seen as far as the semaphore. 
Evidence is to the effect that in actual operation of 
many hundreds of these signals, under all conditions, 
no trouble has been experienced. Where extremely 
high speeds must be maintained under all conditions 
of weather, a distant signal is required, with either 
the semaphore or disc form, 

Some railways have adopted the Hall automatic 
electric semaphore signal in place of the disc signal. 
This signal is operated by an independent battery, 
and employs all the circuits and other appliances used 
in the disc system. No change is made except in the 
form of the signal itself (Fig. 9). 

In the operation of the Hall automatic signal 
systems the ordinary ‘‘ gravity” battery is generally 
used, A separate battery is provided for each signal, so 
that a failure to maintain one battery only affects the 
special signal which it operates. Where practical 
these batteries are placed underground to protect 
them from the weather. From four to twelve cells 
are required for a signal, depending upon the length 
of the block. 

The cost of maintenance and operation of a system 
of Hall block signals, of course, varies greatly with 
the length of blocks and complications ; this cost 
is stated, at the highest, to be very low as compared 
with that of any other system approaching it in 
efficiency. This cost is put at from 9s. per month per 
signal for short blocks, with comparatively few com- 























plications, to 30s. per month for blocks of extreme 
length and with many complications. These figures 
include the cost of all labour used in the operation, 
maintenance and supervision of the signals; all 
supplies, such as oil, waste, vitriol, zincs, coppers, 
jars, burners, and, in fact, everything essential for 
maintaining the plant and operating it at its point of 
highest efficiency. 

Fig. 10, which corresponds to Fig. 6, shows the con- 
struction of the signal instrument which operates the 
discs. Rand L are the wings of an armature which 
revolves on the shaft W on both sides of the pro- 
longed cores S,and T of the electro-magnet, and to 
this armature are attached the large cloth disc D and 
its glass counterweight discs. The large disc being 
heavier than its counterweight, the signal moves to 
“Danger” by gravity. When the electro-magnet is 
energised the discs are withdrawn from before the 
openings by the rotary movement of the armature, 
Fig. 11 shows a double opening case which is some- 
times used in block signalling for yard protection to 
discriminate between blocks in which there are no 
switches (when the signal may be operated under a 
time rule), and blocks in which there are switches 
(when the signal must be a positive stop signal). The 
signal on the left-hand side is used to show the condi- 
tion of the block, while the signal on the right-hand 
side is used to show the position of the switches. This 
signal is also used as a route signal at junctions, &c. 

The arrangements so far described relate only toa 
road having no peints in it for sidings, cross-over 
roads, or junctions. Evidently this is an unusual 
condition, and other appliances are needed to pre- 
vent atrain running into a section in which the points 
are not correctly set for it. It is an essential condi- 
tion that the movement of points in the section shall 
automatically block it. This is effected by the break- 
ing of the signal circuit in a switch instrument con- 
nected to the switch. Figs. 12 and 13 are sectional 
views of the instrument by which this is effected. 
When the switch is set for the main line, the pendulum 
of the switch instrument is at right angles with the 
red extending to the rail, and the spring is held in con- 
tact with its anvil. This completes the electric circuit, 
3—4, Fig. 1, which holds the signal at safety. The 
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THE HALL AUTOMATIC RAILWAY SIGNAL SYSTEM. 
(For Description, see Page 179.) 
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movement of the switch from the main line throws the 
pendulum from its vertical position, the spring is re- 
leased from contact with its anvil, the circuit is broken, 
and the signal falls to ‘‘ Danger” by gravity. 

Miniature signals, mounted in suitable iron boxes, 
are placed on posts at all main track switches. These 
indicators stand normally at ‘‘Clear,” and are set to 
‘** Danger” when an approaching train reaches a point 
1500 ft. in advance of the home signal next behind the 
switch. A train man intending to open the switch to 
let a train out on the main line is thus warned of the 
approach of a through train. The arrangement of 
parts and circuits of this indicator is such that any 
failure causes it to assume the ‘‘ Danger” position. 

1. Hall Block System onthe Illinois Central Railroad. 
—Karly in 1892 the Illinois Central Railroad Com- 
pany, in anticipation of an exceedingly heavy train 
movement during the progress of the World’s Colum- 
bian Exposition, determined to equip their terminal 
tracks from Kensington to Van Buren-street, Chicago, 
a distance of 13 miles, with a block signalling system. 
Accordingly, the officials of this road made an ex- 
haustive examination of the various systems of block 
signalling. After examination it was determined to 
equip the terminal tracks with the Hall block system. 
The general plan pursued in the installation of this 
system wasasfollows: From Van Buren-street to 39th- 
street the wire circuit system was adopted, and from 
39th-street south to Kensington the track circuit 
system. On suburban tracks Nos. 1 and 2 the blocks 
were made, approximately, 2000 ft. in length, with 
an 800-ft. overlap on wire circuit and 500-ft. overlap 
on track circuit. The signals for south-bound suburban 
track were placed approximately 300 ft. south of the 
several suburban stations, and for north-bound track 
300 ft. north. By this arrangement trains stopping at 
the several suburban stations had a starting signal 
immediately in advance of the engine, and, in the 
event of the block being occupied, the train could 
remain at the station, instead of making a stop inter- 
mediate between stations, where passengers, in getting 
off the trains, would be in danger from trains on other 
tracks. Moreover, this arrangement saved time, since, 
when the block signal showed ‘‘ Danger,” the train could 
be discharging passengers at the station while waiting 
for the block to clear. Signals for express trains on 
tracks 3 and 4, freight trains on tracks 5 and 6, and 
World’s Fair trains on tracks 7 and 8, were placed 
immediately over the tracks to be governed, on a steel 
bridge, spanning the entire system of tracks. The 
blocks on these tracks were, approximately, 4000 ft. in 
length, with a 1600-ft. overlap on wire circuit and 500-ft. 
overlap on track circuit. Operated in conjunction 
with the block system were station annunciator bells, 
which, upon a train leaving a station, gave warning at 
the next station in advance of its approach, Annun- 
ciators and indicators were also operated in the several 
interlocking towers at a sufficient distance from these 
towers to admit of leverman setting up the proper 
route and giving home and distant signals. Indicators 
were placed at all switches in the several blocks, to 
show ‘‘ Danger” to atrain desiring to come from a siding 
on to the main line, or to cross from one main track to 
another, in the event of block being occupied. As these 
tracks are located within a short distance of Lake 
Michigan, they are frequently covered by dense 
fogs, and this provision was found to be most useful 
in permitting a more rapid and safer movement of 
trains. During the progress of the World’s Colum- 
bian Exposition the movement of trains over these 
blocked tracks was unprecedentedly heavy, from 
600 to 900 trains daily being moved under this 
system. Not a single accident occurred on that 
= of the line protected by the block signals 

uring their World’s Fair traffic which could 
in any way be attributed to defects in the block 
system ; the average number of daily trains handled 
was between 700 and 800, and the number of 
passengers carried during the period of the Fair was 
9,600,000, exclusive of through passenger business. 
This is evidence that the block system in use on that 
road is successful, These 9,600,000 passengers were 
carried by the special World’s Fair trains on tracks 
Nos. 5and 6. There were transported over the entire 
system of tracks protected by the Hall system, over 
19,000,000 passengers in the six months the Fair was 
open. It was demonstrated that 91 trains an hour 
could be run under the system. 

Hall System in the Kansas City Yard.—In Fig. 14 
is shown an interesting and complicated application of 
the normal danger system as used for the protection 
of the Kansas City yard of the Kansas City, Fort 
Scott, and Memphis Railway. The normal position of 
all signals is ‘‘ Danger.” All main line signals are 
cleared upon the approach of a train into the block 
preceding the one which they protect, provided all 
switches, in the block they protect, are in normal 
position and no train is in the block, or within fouling 
distance of the main line. The movement of an 
switch in.the block from normal position will place the 
signal protecting that block at ‘‘ Danger.” At all 
switches leading into the main line are placed bells, 
which are started ringing by an approaching train and 





stopped when the train has passed the switch. The 
operation of these signals can be understvod by follow- 
ing the movements of a few of the signals as examples. 
Signals 2, 4, 5, 8' and 8? are cleared when the switches 
are properly set for the train to proceed on to the main 
line from the siding, which they govern, provided no 
train is in the block. 

Signal 1, located just north of bridge No. 1, is 
cleared by an approaching train when it reaches a 
point within 1000 ft. of the signal, and rings bell No. 1, 
notifying the switchman at that point that train is ap- 
proaching from the north. The circuit of this signal 
runs through both ends of the cross-over and the 
switches in its block, and cannot be cleared unless 
these switches are in normal position. A train on 
passing a point 60 ft. beyond this signal, sets it to 
** Danger ” and clears No. 3. 

Signal 5is a signal governing trains desiring to leave 
the siding at the stockyards, and to cross over to the 
north-bound track. This signal will show ‘‘ Clear” only 
when the switches are properly set for the train to 
cross over, provided no train is on the south-bound 
track between the A.T. and S.F. connection and 
signal No. 7, or on the north-bound track between 
signals No. 12 and No. 6. 

Bell No. 2, located between switches 8 and9Q, is set 
ringing when a train passes the A. T. and S. F. con- 
nection, informing the switchman at the stockyards 
switch that a train is approaching from the nortb. 

Signal 7 is located about 300 ft. north of K. C. 
Belt Railway crossing, and is connected with the de- 
railing switch of that crossing. A train, on passing a 
point 60 ft. beyond this signal, sets it to ‘‘ Danger” and 
clears No. 9, and at the same time rings bells Nos. 3 
and 4. 

Signal 22 is located about 2000 ft. south of cross- 
over at Arms Mill. The circuit of this signal runs 
through the cross-over and siding, and it cannot be 
cleared unless these switches are in normal position. 
A train approaching a point within 1000 ft. of this 
signal will clear it and ring bell No. 7. When a train 
passes a point 60 ft. beyond this signal, it is set to 
** Danger” and clears No. 20. 

Signal 16 is located about 100 ft. from the main line on 
the Fair Ground’s branch ; is normally at ‘* Danger,” 
and will clear when the switch is set for the train to 
pass from the branch to the main line, provided the 
sections between signals No. 20 and No, 12 are clear. 
The opening of the branch switch will block signals 
Nos. 18—14. 

Signal 14 is a signal governing trains running south 
on thenorth-bound track. It ison the same post with 
signal No. 12, and atone side of it. This signal cannot 
be cleared unless the switches are in the normal posi- 
tion, and no train is on the section of track between 
signals No. 20 and No, 14. 

Signal 12 is located about 800 ft. north of bridge 
No. 2. When a train passes a point 60 ft. beyond this 
signal it sets it to ‘‘ Danger ” and clears signal No. 10 
and bell No. 10 is set ringing, at the same time pre- 
venting signals No. 8 and No. 5 being cleared, thus 
blocking trains leaving the K. C. Belt Railway siding 
or from crossing over to the south-bound track. 

Signal 8', located at the stockyards cross-over, and 
governing trains going from the siding over the cross- 
over to the south-bound track, will clear when switches 
are set for trains to cross over to south-bound track ; 
provided, however, there are no trains in block be- 
a. signals No. 10 and No. 6 or signals No. 7 and 

0. 3. 

Signal 8? is located in the same case with signal 
No. 8', and at one side of it, and governs trains going 
from the siding to the main line; it will clear when 
the switch is set for the train to move from the siding 
to the main line, provided the opposite end of the cross- 
over is in the normal position, and no train is in the 
section between signals No. 10 and No. 6. 

The more important railways in the United States 
are perfectly familiar with the systems of signalling in 
vogue in England, having used them very extensively. 
But after the most careful comparisons of the controlled 
manual, and the track circuit automatic, systems, the 
verdict of railway men in the States has very 
generally leaned towards the latter type of signalling. 
The reasons for this opinion are reported to be: 
(1) There has never been an accident which could be 
attributed to a failure of the signal to operate. 
(2) The apparatus requires the minimum of attention, 
as it very rarely gets out of order. (3) The signals, 
being inclosed in cases, require no attention. (4) The 
cost of installation, operation, and maintenance, as 
compared with the same cost in other systems, is very 
small. (5) Human intelligence is supplanted by exact 
mechanism. 








Frencu Rattways.—At the close of March, 1895, the 
length of railway in operation in France was 22,6243 
miles, or 183} miles more than the length of line in work- 


Y| ing at the close of March, 1894. The revenue collected 


upon all the French lines in the first three months of this 
year was 10,532,760/., ascompared with 10,809,600/. in the 
corresponding period of 1894, showing a decrease of 
276,840/. this year. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The expectations of improvement 
notified last week have been realised. Pig iron of almost 
all descriptions is steadily advancing in price. Hematite 
and forge irons are a 2s. per ton more than 
they did two months ago. any of the merchant buyers 
of Sheffield, who are purely speculative, are making 
heavy contracts at the increased rates, and this is signifi- 
cant. Orders for railway material are coming in a little 
better, but the mills are still short of work. The Bes- 
semer steel trade remains steady, billets being offered 
at 4/1. 53. to 41, 7s, 6d. per ton. Armour- plate mills 
are being worked to their utmost capacity, as the Govern- 
ment is putting considerable pressure on makers for 
prompt deliveries. Further, heavy foreign and home 
contracts are sure to be secured at an early date. The 
call for marine material is also on the mend. 


Samuel Fox and Co., Limited.—The annual meeting of 
this company was held on Friday at Sheffield, under the 
presidency of Mr. W. H. Fox, the chairman. Having 
referred to the signs of improvement, he said the accounts 
from America were certainly more promising, and good 
trade there usually meant good trade here. The railway 
companies had been very economical, and had been using 
less material during the last 12 months. The company 
had felt the diminished demand, but that demand had 
only been postponed, and must come, possibly at more 
remunerative prices. Having referred to the severe oppo- 
sition they had had to offer in Parliament to various local 
water projects, he moved the payment of a dividend on 
the paid-up capital of 124 per cent. per annum, free from 
income tax, towards which 10 per cent. had already been 
paid. This was adopted unanimously. 


Midland Coal, Coke, and Iron Company.—The present 
company was re-formed from the old one in 1893. The 
annual report has just been issued. The first year’s 
trading shows a net loss of 13,497/. This, however, is 
after charging 14,2087. for debenture interest, and after 
meeting interest on borrowed money and expenditure 
incidental to the re-forming of the company. During the 
year under review debentures to the nominal amount of 
60001. were redeemed. The permanent annual fixed 
charges in respect of debenture interest have been reduced 
from 21,0841. to 7906/.103. The improvements so far 
effected under Mr. Burton’s direction have produced 
good results. 


Railway Wagon Companies.—The annual report of the 
North Central Wagon Company shows that the amount 
available for dividend is 7162/., and the directors recom- 
mend the payment of a dividend of 8 per cent., together 
with a bonus of 1 per cent. per annum on the paid-up 
capital of the company, with an addition of 12501. to the 
reserve fund,—The half-yearly meeting of the shareholders 
in the Yorkshire Railway Wagon Company was held at 
Wakefield on Friday, and a dividend of 6} per cent. per 
annum was declared. 


Ironworkers’ Wages.—The ironworkers here are ruled 
by the Staffordshire list. Much surprise has been ex- 
pressed at the nature of the accountants’ certificate to the 
Midland Iron Trade Wages Board as to the average selling 
prices realised in May and June last. It showed a con- 
siderable reduction instead of anadvance. Ironworkers’ 
wages are to be continued at 7s. 3d. perton for the next 
two months. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and the amount of business 
transacted was not large. The tone of the market, how- 
ever, was fairly cheerful, and makers of pigiron, pointing 
to the continued good shipments and the pretty satisfac- 
tory returns of the Cleveland Ironmasters’ Association, 
were firm in their quotations. Most of the producers 
asked 36s. 3d. for early f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron, but buyers would not pay that price, 
as they experienced little difficulty in purchasing from 
merchants at 363. A few lots changed hands at 36s. 14d. 
For No. 3 deliverad to the end of the navigation season 
buyers were ratheranxious toenterintocontracts at 36s. 3d., 
and business was doneat that price, butsellere, asa rule, were 
in no hurry to dispose of the ruling quality on such terms. 
No. 1 Cleveland pig was steady at 37s. 9d for early delivery. 
The lower qualities of Cleveland pig were in rather better 
request, and an attempt was made to advance prices. 
Sellers quoted 35s. 3d. for No. 4 foundry, and 34s, 3d. for 
grey forge, but business was reported to have been done 
at 3d. below these prices. Middlesbrough warrants were 
steady at 36s. 2d. cash buyers. The demand for east 
coast hematite pig was fairly good, and as the production 
has been uced, sellers were inclined to hold out for 
higher rates. For early delivery of Nos. 1, 2, and 3 
sellers asked 43s. 6d., but transactions occurred at 433. 3d. 
Prices of Spanish ore were fully maintained. Rubio 
realised 123. 44d. ex-ship Tees, and it was not easy to 
hear of any quotation below that price. To-day our 
market was quieter, but quotations for makers’ iron were 
unaltered. Middlesbrough warrants eased to 363., which 
was the closing cash price of buyers. 


The Make and Disposal of Pig Iron.—The returns of 
the Cleveland Ironmasters’ Association showing the pro- 
duction and disposal of pig iron in the north of England 
during the month of July are, on the whole, fairly satis- 
factory. They show that of the 141 blast-furnaces built 84 
were in operation, as against 94 at the same time last year. 
There were 45 furnaces running on Cleveland pig iron, and 
39 on hematite, spiegel, and basic iron, one hematite 
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furnace having been blown out during the month. The out- 
put of Cleveland pig iron was 114,585 tons, or 494 tons le:s 
thaninJune. The makeof hematite, &c., reached 122,747, 
being 672 tons more than during the previous month. The 
total production of all kinds of pig iron was thus 237,332 
tons, or an increase as compared with the make for June 
of 178 tons. Stocks of makers’ tron were reduced during 
July by 11,000 tons odd, but to public stores over 
8000 was added. Makers stocks at the end of July 
stood at 148,948 tons, and in public stores there 
were 147,864 tons, making the total 296,812 tons, 
which is a decrease as compared with the end of 
June of 3532 tone. Shipments of pig iron from the port 
of Middlesbrough during July reached 98,138 tons, of 
which 60,358 tons went abroad, and 37,780 tons coastwise. 
This shows an increase of shipments to foreign parts of 
4162 tons on the previous month’s, and 7580 tons as com- 
pared with those for July last year. The coastwise ship- 
ments were 894 tons more than in June, and 3990 tons 
more than during July, 1894. Thus the total shipments 
show an increase of 5056 tons on those of the previous 
month, and 11,570 tons as compared with those for July 
@ year ago. 

Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. The former 
industry is still very dull, but steel producers generally 
are busy, and inquiries are somewhat numerous. Common 
iron bars are 4/. 153., best bars 5/. 5s., iron ship-plates 
4l, 123. 64., iron ship-angles 4/. 103., steel ry ngs 
4!. 17s. 6d., and steel ship angles 4/. 15s.—all less the 
customary 24 per cent. discount. Heavy sections of steel 
rails are still quoted 3/. 153. net at works, but in some 
c.ses less might be taken. 


Blastfurnacemen and the Eight-Hours Day.—The Nor- 
manby Iron Works was one of the four firms which 
alopted the eight-hours day about a year ago. At 
Seaton Carew, Carlton, and Ormesby, the scheme 
adopted was devised by Mr. Thomas Carlton, the secre- 
tary of the Cleveland Blastfurnacemen’s Association, and 
after modification in minor matters, was the result of 
an agreement between masters and men. At these 
works the system works so advantageously that the 
members of the three firms have no intention of return- 
ing to the old methods. The Normanby firm was ap- 
proached by the employés, including the manager and 
f »reman, with a view to the adoption of the cight-hours day. 
Mr. Pike Pease, who is the managing paroner, discussed 
the subject with the men ; a scheme was drawn up, and 
he readily assented to it. He was assured by the work- 
mvn—who, by the way, are not members of the Cleveland 
Blastfurnacemen’s Association, and had not, therefore, 
the advantage of Mr. Carlton’s experience nor the details 
of his scheme—that advantages would accrue through im- 
provements both in the quality and quantity of the output. 
The men where very enthusiastic in the movement, and the 
firm were equally anxious to make their scheme success- 
ful. For some time the scheme worked well, but the 
workmen from time to time became more and more care- 
less. Men were found at work in a drunken condition, 
there were many messes, and extra labour had to be em- 
ployed to break up the metal which had not been properly 
attended to. The management did not wish to revert to 
the old system, but the men were frequently warned that 
if they did not improve this would assuredly happen. 
There was no advantage found in working the furnaces, 
which are on hematite, and take much looking after, and 
there was a considerable increase in the number of hands, 
and the cost, of course, was greater. Perhaps the chief 
ground for complaint waa the inattention of the men to 
their duties, many shifts being missed, and there was no 
chance of obtaining substitutes, for few men came about 
the works to seek occasional shifts. Then there was 
the drunkenness, which resulted in serious loss. The 
interference became so serious that the conduct of 
the workmen under the new system became intolerable, 
and the firm found it impossible to adhere to it without 
suffering pecuniary loss. In two months nearly 600 shifts 
were lost. Under the old 12-hours system the men worked 
regularly, and under the eight-hours they worked fewer 
shifts and were less temperate. Mr. Pike Pease called 
the men together, and informed them that the old system 
would be reverted to this week. They have themselves 
to blame, and they do nob bear any illwill to him, because 
he has done his best to made the scheme a success. Mr. 
Pease does not like the Sunday or week-end shift of 24 
hours under the 12-hours system, but he states that his 
experience teaches him that the eight hours system is un- 
workable owing to the increased cost without advantages 
in the way of iron of a higher quality or an increase in the 
output per furnace, apart altogether from the question of 
the irregularities of the employés. Although, of course, 
the men are now on duty 12 hours per day, Mr. Pease 
states that they are actually working 94 hours. The 
Normanby firm are determined not to return to the eight- 
hours, or three-shift, system. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for the best descriptions of 
steam coal has been well maintained. There has also bsen 
a good inquiry for second-class coal. Prices for household 
coal have been scarcely so firm, although the demand has 
somewhat improved. Short time prevails at the house- 
coal collieries, the demand having continued quiet. No. 3 
Rhondda large has made 9a. to 93. 3d. per ton. There 
has been a good inquiry for coke ; foundry descriptions 
have made 15s. to 163., and furnace qualities 11s. 9d. to 
l4s, per ton. The manufactured iron and steel trades 
have shown some improvement. Some pretty good foreign 
orders for rails are in course of execution, and there has 
also been some inquiry from the home railway companies. 


Bristo! Docks.—A summary of the accounts of the 


Bristol Dock Estate for the year ending April 30, 1895, 
has been issued. From this it will be seen that the net 
revenue of the year was 75,163/. 183. 4d., which is 
sufficient to pay 3.59 per cent. upon the outstanding 
capital of the dock estate. The capital account shows 
an expenditure during the year of 8711/. 1s. 7d. at the 
city docks, and 13,120/. 9s. 2d. at Avonmouth, bringing 
up the total expenditure to date to 2,164,530/. 0s. 8d. Of 
this sum there has been spent since 1881 upon the 
city docks 342,525/7. 11s. 8d.; on Avonmouth Dock, 
762,172I. 17s. 5d.; and on Portishead Dock, 273,199/. 17s. 5d. 


Barry Railway.—The half-yearly report of the directors 
shows that the amount expended during the past half- 
year on capital account was 125,071/. The sum available 
for dividend, after providing for interest on the preference 
stocks, is 56,7197. The directors recommend that a divi- 
dend of 10 per cent. per annum should be declared on the 
ordinary stock, leaving 7657/. to be carried to the credit 
of the current half-year. The directors regret that the 
works of the deep lock are not further advanced, but the 
masonry and brickwork are completed. The upper gates 
are finished; the middle gates will, it is expected, be 
finished by the end of August, and the erection of 
the lower gates is well advanced. The directors are 
happy to report that the works of the new dock are 
making satisfactory progress, about 30 per cent. of the 
excavation having been finished, and the masonry havirg 
been commenced. A contract for making a proposed 
railway to Barry Island and a breakwater at the entrance 
to Barry Harbour was let in February, and the works 
are being now carried on energetically. Three moveable 
tips and a 50-ton crane are in course of construction, and 
they will add largely to the existing facilities at the 
company’s present dock, 


Wagcs in Wales.—A meeting of the Sliding Scale 
Joint Committee of the South Wales and Monmouthshire 
coalfields was held at Cardiff on Wednesday to receive 
the result of an examination of the coalowners’ books for 
the two months ending June 30, regulating wages as from 
August 1. The result was declared to be another reduc- 
tion of 24 per cent., which places wages at 15 per cent. 
above the standard of December, 1879. 


The Bute Docks.—The eighteenth half-yearly meeting 
of the Bute Docks Company, was held last week at the 
company’s offices, Westminster. From the accounts sub- 
mitted, ib appeared that the balance available for dividend 
amounted to 73,1371. 3s. 9d., and that after providing for 
interest on debenture stock, and a dividend of 4 per cent. 
on the preference shares, there remained a balance of 
30,1371. 3s. 94. The directors’ report was approved and 
adopted, and a dividend for the half-year at the rate of 
24 per cent. per annum on the ordinary shares, payable 
on the 15th inst., was declared, leaving a balance of 
45127. 33, 9d. to be carried forward. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly active business was 
done last Thursday forenoon, when the tone was strong. 
Scotch iron was in demand, and rose 2d. per ton for cash, 
while other sorts made from 14d. to 24d. per ton. About 
15,000 tons of Scotch changed hands, and a few lots of the 
other sorts were dealt in. In the afternoon the tone was 
still stronger, cash business being done in Scotch at 
453. 6d. per ton. About 12,000 tons changed hands, 
almost the whole being Scotch, and prices closed 4d. per 
ton higher than in the morning. The settlement prices 
at the close were—Scotch iron, 45s. 6d. per ton; Cleve- 
land, 36s. 6d.; Cumberland and Middlesbrough hema- 
tite iron, respectively, 45s. 6d. and 43s, 74d. per ton. 
There was very little doing on Friday forenoon, 
and prices were slightly easier. Scotch iron gave 
way 1d. and Cleveland 4d. per ton. The tone was 
firmer in the afternoon, Scotch recovering ld. For the 
day the turnover was rather over 20,000 tons. The closing 
settlement prices were the same as on the preceding day. 
Owing to the occurrence of Bank Holiday, no market was 
held on Monday. On Tuesday forenoon business wa3 
very quiet. About 10,000 tons changed hands, wholly 
Scotch, which sold down to 45s. 3d. per ton cash, being 
a drop of 3d. per ton. Other sorts fell 14d. to 24d. 
per ton. At the afternoon market dealing was very 
quiet, but prices were firmer. The settlement prices 
at the close were 45s. 3d., 36s. 3d., 45s. 3d., and 433. 9d. 
per ton respectively. This forenoon business was very 
quiet, and the market was very flat in tone. Scotch fell 
2d. at 45s. 1d., Cleveland 14d., and hematite iron 24d. 
per ton. Renewed weakness characterised the market in 


the afternoon, when a large business, amounting to be- | P’ 


tween 20,000 and 25,000 tons, was done at weaker prices. 
At the close the settlement prices were, respectively, 
45s., 363s., 453,, and 43s. 9d. per ton. The following are 
the quotations for several special No. 1 brands of makers’ 
iron: Clyde, 49s. per ton; Gartsherrie, Calder, and 
Summerlee, 50s. 6d. ; Coltness, 52s. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
493. ; Shotts (shipped at Leith), 52s. ; Carron (shipped at 
Grangemouth), 54s. per ton. There are still 76 blast-furnaces 
in actual operation, as esis sg with seven at this time 
last year. Theshipments of pig iron last week from all 
Scotch ports amounted to 4980 tons, against 2564 tons in the 
corresponding week of last year. They included 125 tons 
for Canada, 285 tons for India, 510 tons for Italy, 355 
tons for Germany, 560 tons for Holland, 400 tons for 
China and Japan, smaller a, for other countries, 
and 2388 tons coastwise. The stock of pig iron in Messre. 
Connal and Co.’s public warrant stores stood at 282,062 
tons yesterday afternoon, as compared with 282,087 tons 
yesterday week, thus showing for the past week a de- 





crease amounting to 25 tons. 





_ Finished Iron and Steel Trades.—Makers of steel have 
in some instances in Lanarkshire booked recently orders 
sufficient to keep their furnaces and machinery fully em- 
ployed for some months to come. They are consequently 
in a position to ask for better terms, and it is actually 
stated that 2s. 6d. per ton of advance on steel plates has 
been paid in several cases. A gratifying feature of the 
recent improvement is the mora hopeful tone of the 
malleable iron trade. Up till a week or ten days since 
the makers reported very little additional work, but 
since the beginning of last week consumers have placed 
orders freely, being evidently alarmed at the stiff tone of 
the warrant market. No advance has so far been ob- 
tained on the late low rates, but better prices will, in all 
probability, be obtained at no distant date. 


Engineering and other Tradcs.—Engineers and iron- 
founders report more doing, while a firm of tube and steel 
makers say that they have more work on hand than they 
can turn out, and that they are actually refusing orders. 


Glasyow Copper Market.—The copper market was strong 
last Thursday forenoon, when quotations advanced other 
53. per ton. Sellers were scarce, but there was a turnover 
of 100 tons. In the afternoon 75 tons were dealt in at 
very steady prices, the finish showing a decline of 1s. 3d., 
leaving the net gain on the day 3s. 9d. per ton. It is said 
thatthe Americans, whoareat present consuming enormous 
quantities of copper, are making large purchaseson thisside, 
finding it cheaper to do so than buy at home at present 
rates. Copper was strong at the forencon market on Fri- 
day, 457. 18s. 9d. per ton cash being paid. In the afternoon a 
further advance of 1s. 3d. per ton was made. The sales 
for the day amounted to 250 tons. When business was 
resumed on Tuesday, after the holiday, the market was 
very strong. The turnover was 100 tons. At the close 
the prices showed an advance of 5s. per ton. The market 
was easier in the afternoon, when another 100 tons 
changed hands at lower prices, and the close wa3 46/. cash 
buyers, and 46/, 83. 9d. three months. A moderate 
amount of business was done this forenoon, when the price 
gave way 53. per ton. Business was done in the afternoon 
at 457. 16s. 3d. three months, the close being sellers at 
451. 8s. 9d. cash and 457. 17s, 6d. three months. 


Claim of 24,0001. against the Caledonian Railway Com- 
pany.—Evidence was begun on Monday in the Windsor 
Hotel, Edinburgh, in an arbitration between Measrs, 
Bryson and Mackintosh, builders, and the Caledonian 
Railway Company. A portion of the company’s new 
Leith line runs diagonally through a square of tenements 
(bounded by Easter-road, Gordon, Thorntree, and Hal- 
myre streets) belonging to Messrs. Bryson and Mackin- 
tosh. Seven of the blocks are to be acquired by the rail- 
way company, and the purpose of the arbitration is to fix 
their value and the amount of depreciation suffered by 
the adjoining blocks, owing to the proximity of the rail- 
way. Messrs. Bryson and Mackintosh claim 24,000/, 
Mr. Comrie Thomson, advocate, is oversman, and Mr. 
John Blair, W.S., and Mr. A. W. Belfrage, C.E , act as 
arbiters. Mr. Traquair, jun., W.S, is clerk to the refe- 
rence. Mr. Dickson, instructed by Messrs. W. and J. 
Burness, W.S., represents the claimants; while the 
Solicitor-General, Mr. Graham Murray, Q.C., instructed 
by Mr. H. B. Neave, solicitor, appears on behalf of the 
railway company. 


A Fifeshire Coal Company’s Big Dividend.—At the 
general meeting of the Cowdenbeath Coal Company, held 
at Dunfermline yesterday, the directors’ report for the 
past half-year was submitted and passed, which recom- 
mended a dividend on the ordinary shares of 15 per cent., 
and one of 5 per cent. on the preference shares. The chair- 
man, in commenting on the report, hoped for an im- 
provement in the shape of a higher dividend. 


The Aluminium Works at the Falls of Foyers.—Dr. 
Common, F.R.S8., resident director of the British Alumi- 
nium Company, Limited, and Mr. P. Birch, engineer, 
welcomed the members of the Inverness Field Club at 
Foyers on Saturday, and showed them over the scene of 
the company’s operations. The conduit to carry the water 
from above the falls to the factory is cut through solid 
rock for two-thirds of its length. Its dimensions are 
6 ft. by 6 fo. It runs parallel with the river at the 
falls, but 20 ft. underground. The overflow of the reser- 
voir will pass into the gorge of the falls. Dr. Common 
said all the necessary elements for producing aluminium 
were found in the British Islands, a great deal of the raw 
material being treated in Ireland, so that no solid débris 
of any kind would result from the company’s operations at 
Foyers. Dr. Common characterised as absurd the state- 
ments made in a published letter by the Duke of West- 
minster. Nearly all the hydrofluoric acid given off in 
rocess of manufacture is now absorbed and rendered 
innocuous, 





Exrorric Meter Comprtition.—The Royal Scottish 
Society of Arts, of 117, Great George-street, Edinburgh, 
offers for competition a Keith prize, of 50/., for improve- 
ments in electric energy meters for domestic supply. 
Competitors must send a description, with working pa 
ings, and a meter adjusted for a mean pressure of 115 
volts, and for a maximum of 4000 watts. Preference will 
be given to meters suitable for alternate as well as con- 
tinuous currents. Special importance will be attached to 
the minimum load at which the meter can register 
correctly, and to the energy absorbed by the meter when 
the consumer is using a light load or is taking no energy 
at all, The error should not exceed 2 per cent. at any 
load ; error due to — of temperature between 0 deg. 
and 30 deg. Cent. should be specified. The competitors 
must send in their papers, &c., not later than May 1, 
1896. Their claims must be limited to recent improve- 
ments, 
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LIMITED LIABILITY. 
THE eflicient state of the law in regard to the 
working of the Companies Acts is a question which 
is of vital importance to every one, but to none, 
perhaps, more fully than to the engineer. Looking 
at the matter for a moment from the more general 
point of view, there are many who hold that all 
the problems included under the vague title of 
“ Socialism” might be satisfactorily solved by a 
well-designed Limited Liability Act. The Socialist 
—we are speaking now only of the saner kind, 
not the fanatics—wishes that all should be rewarded 
according to their deserts; that the workman 
should participate in the fruits of his labour accord- 
ing to the value of his work. That is a position the 
justice of which few will attempt to assail, but the 
difficulty is, and will always be, how to make it an 
accomplished fact. By the limited liability prin- 
ciple we have the machinery which brings us nearer 
to this than anything which has yet been devised. 
There is no reason why all those interested in a 
company—workmen, clerks, heads of departments, 
and others—should not be shareholders, if they have 
the self-denial to save money and buy shares. It is 


ty | often said that the workman’s wages are so small 


that there is no margin for saving. Experience 
negatives this when self-denial is practised—self- 
denial in not making early marriages, in food and 
drink, and in other obvious matters. Working men 
who are capable of self-denial not infrequently rise 
to high positions, sometimes to the highest. The 
result is generally attributed to luck. 

We are, however, as yet very far from having 
a perfect limited liability law, even if we had 
self-denial, or, to use the more correct term, re- 
straint. The second want depends on the exercise 
of moral laws with which we do not propose to 
deal; it is in order to remedy the second that a 
Departmental Committee, with Lord Davey as chair- 
man, was last year appointed by Mr. Bryce, the 
President of the Board of Trade under the last 
Administration. This Committee has just issued its 
report, which affords very interesting reading ; 
although, from a practical point of view, it contains 
less guidance than could be hoped for. The chief 
end to which legislation should be aimed in 
amending the Companies Acts, is to check the use 
of the limited liability principle by unscru- 
pulous persons for the purpose of simply lining 
their own pockets at the expense of the public. 
There are two chief ways in which this is done. 
The promoter may get control of an existing busi- 
ness or an invention which is sound enough in 
itself, but may give it an altogether extravagant 
value, so that the price paid and the capital it is 
loaded with, will altogether prevent the undertaking 
becoming a success. The second method is to 


°| acquire a business scheme or invention which could 
1| under no circumstances be worked ata profit, and 


by judicious puffing, in the press or elsewhere, 
delude the public with the idea that it is subscrib- 
ing to a valuable property, which only requires de- 
velopment. Of the two plans the former is by far 
the most pernicious, and it is here that the inge- 
nious inventor has most cause to complain. Nearly 
every one who has been connected with engineering 
industry must be able to look back on many pro- 
mising inventions which have been wrecked by the 
company ‘‘ promoter ;” and the evil ‘is twofold, for 
the ill-repute that has been earned for inventions 
in this way frightens investors, so that many a 
scheme that would, by the aid of capital and 
judicious working, prove financially successful and 
of advantage to the community, is stillborn. 

The Committee was certainly a strong one, in- 
cluding, in addition to the chairman, Sir J. W. 
Chitty, Sir Roland Vaughan Williams, Sir W. H. 
Houldsworth, Sir A. K. Rollit, and Messrs. H. B. 
Buckley, Q.C., F. B. Palmer, John Smith (Inspec- 
tor-General in Bankruptcy), A. F. Wallace, John 





Hollams, Frank Crisp, EK. Waterhouse, and G. A. 
Jamieson. Mr. T. G. Macfie was secretary. The 
Committee did not think it necessary to call for 
much evidence from outside sources, but proceeded 
rather on the plan of sending out to various persons 
and public bodies lists of questions, to which re- 
plies were required. The immediate object of the 
Committee was to inquire what amendments are 
necessary in the Acts relating to joint stock com- 
panies incorporated with limited liability, especially 
with a view to the better prevention of fraud in re- 
lation to the formation and management of com- 
panies, and to consider and report upon the clauses 
of a draft Bill which was laid before them for that 
purpose. 

In the opening part of the report are some very 
salutary remarks, which, although obvious, it is 
well to be reminded of when approaching this 
subject. ‘‘ Legislation,” it is said, and the trite- 
ness of the remark is pointed out, ‘‘ cannot protect 
people from the consequences of their own im- 
prudence, recklessness, and want of experience.” 
Forgetfulness of this elementary fact has, perhaps, 
led to more mischievous and abortive legislation 
than any other cause. ‘‘1t must be remembered,” 
the report continues, ‘‘that the majority of com- 
panies are honestly formed for carrying on a 
legitimate, though it may be speculative, enterprise 
in business. . . . In consequence partly of the 
facilities which exist for the formation of companies 
in this country, a vast amount of foreign enterprise 
and foreign business comes to England. Banking, 
railway, and other business is now carried on in 
every quarter of the globe by British capital.” The 
question may arise whether this fact is not rather 
due to the simple existence of that capital rather 
than to the excellencies of our Companies Acts ; 
indeed, it might be to our advantage if a good 
deal of the capital that has gone abroad had been 
kept at home to foster enterprise, an end that might 
have been attained had legislative restraint been 
put upon the unholy energies of the bogus promoter 
and his City allies. 

The Committee acknowledges that a person who 
is invited to subscribe to a new undertaking has 
practically no opportunity of making any indepen- 
dent inquiry. Indeed, the time usually allowed 
between the issue of a prospectus and the making 
of an application does not permit of investigation. 
The Committee lay down as an ideal condition 
which should be aimed at that the prospectus 
should disclose everything which could reasonably 
influence the mind of an investor. This, of course, 
is an impossible ideal so long as human nature 
remains imperfect, and there are the two classes of 
preyers and preyed upon. What is chiefly required 
is that full information as to the transactions which 
preceded the formation of the company should be 
available to intending subscribers ; in other words, 
what are the promoters to get out of it. To the 
same end greater publicity should be given in the 
case of dealing in shares by those engaged in 
promotion. The artificial inflation and depression 
of the market is one of the most fruitful sources of 
unfair profit had recourse to by the company- 
monger. 

Turning from the founding to the administration 
of companies, the Committee finds it difficult to lay 
down the lines upon which an amendment of the 
law should proceed. The interests of creditors have 
to be considered as well as those of shareholders, 
although the two are in the main influenced by the 
same causes. A more efficient system of registra- 
tion of mortgages, and in particular of floating 
charges, is demanded in the interests of creditors. 
More stringent provisions respecting accounts, and 
provisions for better securing the responsibility of 
directors, are recommended. The responsibility of 
directors, or, rather, the want of responsibility, is 
indeed at the root of a great deal of the 
evil that arises in connection with public 
companies. Over and over again cases arise in the 
courts in which directors plead ignorance or even 
carelessness for what could otherwise only be ex- 
plained as criminal. Yet one may easily go too far 
in severity, and sacrifice the interests of the 
majority to protect the foolish few. Of course, as 
the report states, ‘‘fraud should be punished 
wherever found,” but the Committee are right in 
insisting on the distinction between crime and civil 
liability being strictly observed. The demand that 
‘culpable negligence and _ wilful disregard of 
statutory provisions made for the protection of 
others should be properly treated as subject to the 
criminal law,” will be echoed by all right-thinking 
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persons ; but as errors of judgment are not to be 
treated as criminal, scope is given for the exercise 
of discretion in adjudication which will prevent 
the law bearing too hardly on those who err from 
inability rather than evil intent. Nevertheless the 
man who accepts a post of trust should not be able 
to plead ignorance in extenuation, if such ignorance 
arise through wilful neglect of duties. 

The division of capital, or amount of shares held 
by original subscribers, has always been a difficult 
problem. A large number of ‘‘ private limiteds ” 
are now very legitimately formed, in which the 
‘statutory seven” is made up largely by persons 
who are merely put up to meet the requirements of 
the law. These companies are generally organised 
merely on account of the facilities for the distribu- 
tion of property in a business in case of death of 
partners or other eventualities, and it would be 
injudicious to destroy these facilities. The line, 
however, should be sharply drawn between under- 
takings which appeal to the public for support and 
those which are of a private nature. Asaresult of 
the present state of the law is that ‘‘ the memoran- 
dum of association is rarely signed by any real pro- 
moter, or by any person who intends to take any 
interest in the company, but the company is 
usually formed by a memorandum signed by seven 
‘dummies,’ who take one share of 11. each.” In 
connection with this matter a case is recorded of a 
company, registered in January, 1891, the capital 
of which was 10,000/.; this was divided into 
9,600,000 shares of }d. each, and the total sub- 
scribed capital was 1}d. This reads like a costly 
and foolish practical joke, but possibly there were 
reasons which we know not of for the proceed- 
ing. In any case it shows the latitude the law 
allows. The 1l. ‘‘dummies” are, however, per- 
fectly well recognised in the ordinary and respect- 
able practice of company promotion; but it is 
obvious, as the Committee point out, that a 
memorandum of association framed in this way 
affords no information as to the persons who 
are promoting the company. The report very 
frankly says that, however easy it may be to 
criticise this procedure, it is not easy to sug- 
gest reform. It does not recommend fixing a 
higher minimum than I1l.; and the experience 
of the French law supports the opinion that the 
system of issuing shares at a high nominal value is 
to be condemned. The German law provides that 
shares must, as a general rule, be not less than 501, 
The objection raised to this is that it excludes the 
small investor, such as the employés of a company ; 
but the practice in the formation of companies in 
Germany is so different from that established in 
this country, that the provisions of the German 
law on this point afford but little assistance. The 
most plausible suggestion submitted to the Com- 
mittee is to provide that the subscribers of the 
memorandum shall take between them a minimum 
proportion of the share capital, and each subscriber 
shall subscribe for a minimum amount. A little 
consideration, however, is suflicient to show the 
illusory character of this ; for the amount required 
to be subscribed in the memorandum could not 
be made so high as to impede the honest 
vendor of small means, such as the instance given 
of an inventor who desires to form a company to 
develop an untried patent. It is, on the other 
hand, as further pointed out, almost as easy to find 
dummy subscribers for a large as for a small amount. 
The difficulties here experienced are, indeed, com- 
mon to all efforts to check roguery without em- 
barrassing honest enterprise. The solution to the 
problem would be publicity ; the crux is how that 
can be best attained. The subject of ‘‘ companies 
without a real membership of seven persons ” en- 
gages the attention of the Committee. We have 
already referred to one side of this question, but 
we learn from the report that the Limited Liability 
Acts are sometimes had recourse to by persons 
who simply wish to avoid the Bankruptcy Court. 
There should be less difficulty in dealing with cases 
of this nature; and, indeed, a decision of Mr. 
Justice Williams himself, which was confirmed by 
the Court of Appeal, has already given a precedent 
for dealing with such cases in a satisfactory manner. 
We are glad to see, therefore, that the Committee 
are not disposed ‘‘ to recommend any alteration of 
the law either as regards the number of seven, or 
the amount of their subscription.” It is necessary 
to look elsewhere for provisions to secure the good 
faith of an undertaking. 

Directors’ qualification shares is another debated 
poitt upon which the public will look for guidance 





in the report; not altogether with satisfactory 
results. The problem, however, presents so many 
sides when it is studied closely, that one can hardly 
wonder the decisions arrived at are somewhat 
colourless. The Committee think ‘‘it would be 
desirable” that intended directors should sign the 
memorandum of association for the qualification 
shares ; but state it would be impossible to make 
such a provision compulsory. Many will disagree 
with the latter statement, though, of course, it 
would often be ‘‘inconvenient” for such a course 
to be taken, and there might be some limiting 
clauses. It is also considered by the Committee 
inadvisable that a reserve should be maintained 
for winding-up purposes. The question of double 
registration, a practice abandoned in 1856, does 
not require discussion here. The Committee 
wisely state that it is a mere detail whether incor- 
poration shall take place on provisional registra- 
tion, or be postponed until after the complete con- 
stitution of the company. The proposal to give 
larger powers to the first statutory meeting of 
shareholders seems, however, well considered. 

The evils of allotment upon insufficient capital 
are palpable and widespread, and could a satisfac- 
tory method be devised for checking this practice, 
perhaps more would be done to put company law 
on a satisfactory footing than by any other means. 
The difficulty, of course, is to ix a ratio, and here 
again, perhaps, wider publicity would go far to 
meet the case ; indeed, it is almost in suppression 
and obscurity that the company promoter, not 
altogether fraudulent, finds his chief allies. This, 
indeed, is a truism, for no man can be swindled 
with his eyes open, but it is a truism which all 
framers of company law would do well to keep ever 
before them. The public has had so many object 
lessons of late in dummy purchasers and dummy 
vendors, that there is no need to insist on the 
necessity of all transactions leading to the forma- 
tion of a company being fully declared. 

The points discussed in the report as to the 
wording of prospectuses are largely covered by 
what we have just said in regard to publicity, but 
the details of the matter, as set forth, are interest- 
ing and suggestive. The latter remark applies to 
the proposals in regard to special general meetings, 
the extent of borrowing powers, registration of 
mortgages, provisions as to accounts, computation 
of profits, liquidations, and various other subjects, 
but we must refer our readers to the original report 
for information on these matters. 





THE STRENGTH OF METALS AT HIGH 
TEMPERATURES. 

In a recent article we referred to the decrease 
in strength shown by iron bars when suitably 
tested at low temperatures. An equally interesting 
and important question is the behaviour of iron, 
steel, and other metals at comparatively high tem- 
peratures. Steam of 200 lb. pressure, or more, has 
already been adopted more than once of late years, 
and there is little doubt that in a few years more 
the average initial working pressure in first-class 
engine work will certainly not be much below this, 
and may be considerably more. A pressure of 200 lb. 
per square inch corresponds to a temperature of 
about 388 deg. Fahr., or about 215 deg. Cent. It 
is known that at such temperatures as this the 
strength of iron and steel is not greatly affected. 
In fact, experiments show that both metals are 
strongest at a temperature somewhere between 
350 deg. and 540 deg. Fahr., but the ductility is 
decreased, and the bad effects of deforming the 
metals to an appreciable extent at a blue heat must 
not be forgotten. Nevertheless, speaking generally, 
both iron and steel may be considered reliable 
structural materials at even the highest tem- 
peratures reached in our present engine practice. 
With copper and its various alloys a very different 
state of affairs obtains. The steam pipes which 
proved perfectly reliable with steam of 80 lb. 
pressure, and a temperature of, say, 324 deg. Fahr., 
have proved much less satisfactory when this pres- 
sure has been doubled, though this has involved 
an increase in the temperature of only about 
37 deg. Fahr. Careful laboratory experiments have 
conclusively established the fact that, under cer- 
tain conditions, copper may suffer a serious loss of 
strength on being baked for a prolonged period at 
a temperature of 400 deg. Fahr., and other experi- 
ments have shown a considerable loss of strength 
when tested at still lower temperatures. Much 
depends on the condition of the metal to begin 





with. A hard copper loses proportionately more 
than soft annealed copper, and the result is, perhaps, 
also dependent on the rate at which the load on 
the specimen is applied by the machine. Some 
experiments of Mr. A. Le Chatelier show this time 
effect very well. They were made with some speci- 
mens of copper wire: 





{ 
Strength at 482deg. Fahr. 
when the Test Lasted 
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| Strength | 
Material. at 60 deg. | — ee See 
| Fahr. | | 
| 10sec. 10min. | 30 min. 
tons per | tons per | tons per | tons per 
sq.in. | €q. in. fq. in. eq. in. 
Hard copper .. «+| 31.75 21.6 15.7) | 11.43 
Soft ” ee os| 200 11.9 11.3 =| 104 


\ \ 





These figures show conclusively the great influence 
of time, and possibly the somewhat discordant re- 
sults obtained by different observers may here find 
an explanation. Mr. William Dean, it is true, ob- 
tained in his tests of old locomotive firebox sheets 
very good results, the metal averaging some 14.5 
tons per square inch, and showing high percentage 
elongations, but no particulars of the original 
characteristics of these plates have been supplied, 
and Mr. Le Chatelier maintains that good copper, 
thoroughly annealed, has a strength of not more 
than 10 tons per square inch, when tested at a 
temperature of 400 deg. Fahr. Even this low 
figure cannot be relied on in the case of steam 
pipes with brazed joints, as the quality of the 
metal is often seriously injured in the neighbour- 
hood of the joint. The experiments of Professor 
Roberts-Austen, C.B., show that the presence of 
minute quantities of impurities in the metal may 
also seriously affect the reliability of copper when 
exposed to high temperatures. On the whole, 
small quantities of arsenic seemed not to be 
detrimental, whilst with .1 per cent. of bis- 
muth the strength of the metal, breaking with 
a load of 8 tons per square inch at 64 deg. Fahr., 
was reduced to but 1.7 tons at 390 deg. Fahr. 
There was, moreover, no perceptible elongation in 
this latter case, the metal being both weak and 
brittle. The cast metal, though weaker to start 
with, is, however, less sensitive to a rite of tem- 
perature than the rolled metal, but the industrial 
importance of this fact is not great, copper castings 
being suitable for so very few purposes. 

Coming to alloys, many of these are far from 
reliable at high temperatures. Different samples of 
gun-metal show, however, widely varying results, 
Some specimens lose rapidly in strength as the tem- 
perature is raised, whilst others, in particular those 
containing phosphorus, show much more favourable 
results. Aluminium bronze in the rolled state also 
preserves its strength well, but with castings the 
results are less favourable. A number of experi- 
ments recently made for the Phosphor-Bronze 
Company by Mr. Stanger have given excellent 
results both for phosphor-bronze and for Bull metal. 
These results are summarised in the Table on the 
next page. 

Some additional experiments have also been made 
by Mr. Stanger on another alloy, which has been 
introduced by the same company under the name 
of malleable bronze, with which the following 
results have been obtained with different samples : 
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| BH (=2) 25) <5) a 
|tons per/tons per per cent! p.c 
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a = | 400 27.49 | 23.42 83 | 639 
ss xs 500 26.11 | 2470 9.0 | 67.0 
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It would be interesting if cooling curves were taken 
of many of these alloys. In particular, the gun- 
metal referred to in the ninth column of the large 
Table might be expected to exhibit some marked 
peculiarities in its cooling curve at about 350 deg. 
to 400 deg. Fahr. The figures given show a 
critical point in the temperature-strength curve of 
the metal at about this figure, since there is then a 
sudden decrease in the strength and elongation. 
An increase in the proportion of zinc, and a 
decrease in that of the tin, appears to raise this 
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critical point somewhat, as shown in the figures 
referring to the brassy gun-metal, column 10. In 
fact, generally speaking, the zinc copper alloys are 
much less sensitive to temperature changes than the 
tin-copper ones, as the results for yellow metal and 
naval brass, given in columns 5 and 6, show. The 
addition of 1 per cent. of aluminium to brass is 
stated by Mr. Le Chatelier to improve its behaviour 
in this respect ; common castings with this addition, 
totally untreated in any way, show, he states, a 
strength of 12.5 tons per square inch when tested 
ata temperature of 480 deg. Fahr. ; he therefore 
recommends the use of this alloy for boiler fittings 
in place of the gun-metal usually adopted. 





THE SCOTOH SHALE-OIL INDUSTRY. 


Tue unexpected fall in the oil production of the 
United States which, as predicted in our issue of 
April 19, is now known to be due to natural 
causes, and not to a market rig, as was very gene- 
rally supposed at the time, has had at least one 
good effect in the increased activity which it has 
caused in the shale-oil districts of the north. In- 
stead of having to face a constantly falling market, 
as they have done for so many years, the shale 
distillers have some time since been enabled to 
raise the price of paraffin wax, and recently, to 
nearly double the price of their oil. For some 
time to come, the only probability of a fall in the 
value of the latter depends on the Russian pro- 
ducers, who, however, produce no paraflin wax from 
their oil, and who have constantly before them the 
fear that their great centre at Batoum, from which 
they now export enormous quantities of kerosene, 
may at any time be taken from them to form a 
strategic position for the Russian Navy. 

Probably no industry can show so excellent a 
record of triumph of engineering skill and scientific 
knowledge over commercial depression, as that of 
shale distillation. Brought into being by Dr. 
James Young, of Renfrewshire, in the early forties, 
it soon acquired enormous importance, and the 
process was even worked under royalty in the 
United States, where, at the middle of the century, 
there were between 50 and 60 coal and shale 
distilleries. All the Scotch companies, as well as 
those of the States, were at the height of their 
prosperity when the oil boom of the latter country 
introduced almost unlimited supplies of a natural 
oil which corresponded with the crude oil obtained 
by distillation, and which, like it, only required to 
be refined to render it marketable. On the one 
side, there was the cost of mining the shale and of 
distilling it; and, on the other, the sinking of an 
arte:ian well, from which the oil flowed like 
water, 

The shale distilleries of the United States were 
almost immediately dismantled or converted into 
refineries for petroleum, but the canny Scot, un- 
willing to abandon the capital already sunk, 
stuck to his guns, and, although only two of the 





companies, including, happily, the pioneer com- 
pany, have maintained a satisfactory position, it is 
certain that more than one of the moribund com- 
panies will now, at least for a time, be able to con- 
tinue work with the probability of a return of a 
considerable share of prosperity. The amount of 
shale distilled during the year 1894 was 1,986,383 
tons, of which Linlithgowshire supplied no less 
than 1,168,488 tons; and the oil obtained amounted 
to 47,693,458 gallons, as against 45,725,841 gallons 
in 1893, and 44,238,280 gallons in 1892. This 
comparatively small yield is explained by the fact 
that the shale distilled, usually contains about 73 
per cent. of mineral matters which yield no oil. 
The shale treated consists mainly of a bituminous 
shale, or indurated clay, belonging to the coal 
measures, but its composition is entirely different 
from that of the coal, and the product of the dis- 
tillation bears but little resemblance to coal-oil. 

The products which have probably most con- 
tributed to the continued existence of the industry, 
are the paraffin wax and the sulphate of ammonia 
which are obtained from the shale. The value of 
the former factor has been largely discounted by 
the output of the United States refineries, but the 
ammonia is produced only from shale, and the 
fluctuations in its price have very largely decided 
the question as to whether the year's trading 
should show a profit or a loss. No less than 60 lb. 
or 70 lb. of the sulphate per ton is yielded by some 
shales. 

The crude oil obtained from shale corresponds 
closely with natural crude petroleum, and is con- 
verted into marketable products by very similar 
methods of distillation and chemical treatment ; 
the principal difference lies in the higher 
density of the lamp.vil obtained from shale and 
the higher ‘‘flash-point” possessed by it, i.e., the 
temperature at which it evolves an inflammable 
vapour. It is this latter property which caused 
the Scotch producers to identify themselves with 
the agitation which has for some time been carried 
on, to raise the standard fixed in this country as 
the limit of safety for illuminating oil. 

As the price of oil has fallen, the shale distillers 
have improved the retorts and stills to an extent 
which has resulted in the reduction of the cost of 
the production of the finished oil to 2d. per 
gallon, about one-sixth of the cost of thirty years 
ago. Successive patents by Young, alone and in 
conjunction with Beilby, and by Henderson, whose 
latest retort appears likely to reduce the cost of 
production more than any other of the many which 
have been introduced, have brought about this 
result. One cannot but admire the dogged de- 
termination and enterprise which, year by year, 
has caused the accounts of the Scotch companies 
that are still working, to show a saving on work- 
ing expenses which has practically neutralised the 
loss from falling prices, and which may result in 
the complete resuscitation of an industry that, 
until now, has appeared ever tending towards 
extinction, 








THAMES BRIDGES.—No. XIX. 
31.—Hampton Court Bripat. 


WITHIN the last 150 years, three bridges have 
been constructed across the Thames between East 
Moulsey and Hampton Court. For the first of 
these an Act of Parliament was obtained in 1750, 
which gave power to James Clarke, at that time 
owner of the Manor of Moulsey, to erect a bridge, 
and to collect certain specified tolls. It was pro- 
vided in the Act that the bridge, after a specified 
time, could be acquired by the Crown, on the 
owners being paid the cost of erection, and if this 
transfer took place, that it should be converted into 
a free bridge. In accordance with the terms of 
this Act the bridge was constructed, and opened to 
the public on December 13, 1753. It proved to be 
a particularly bad piece of work, and fell into decay 
long before the period of the lease expired. A 
new bridge was in consequence erected on the 
same site, and was completed about 1778. This 
was the work of Mr. White, of Weybridge, a 
constructor of censiderable eminence, and to 
whom the credit of the old wooden bridge at 
Walton appears to be due. This second Hampton 
Court Bridge was also of timber, in ten spans ; it 
stood on wooden piles, and was well spoken of as a 
piece of design. The sketch on page 188 gives a 
good idea of the bridge, which lasted in use until 
the present structure was erected about 1865. 
This, like the new Walton Bridge, is remarkable 
for its extreme ugliness, though it possesses the 
merit of cheapness, the estimated cost having been 
12,0001. The platform is carried on five spans 
supported on brick abutments, and four pairs of 
octagonal cast-iron columns. The girders are 
really of a continous lattice form, but the lower 
member in each span is curved so as to offer the 
pretence of an iron arch, springing from the 
columns. On the outer faces of these curved mem- 
bers, mouldings are laid by way of decoration. The 
lattice web of each girder forms the handrail, and 
the platform, 20 ft. wide, with a 5-ft. foutpath oa 
the western side, is carried on transverse beams, 
on which planking is laid diagonally. The ap- 
proaches are made between brick retaining walls 
and are surmounted with castellated parapets. 


32.—WaLtTon BRIDGE. 


The history of the Thames in the neighbourhood 
of Walton is closely associated with that of the 
struggles of Britain against the Roman invasions ; 
and on the summit of St. George’s Hill, in Surrey, 
about two miles to the south-west of Walton, are 
the clearly defined remains of a large and impor- 
tant fortified camp, which, it is supposed, was a 
British work, although there is evidence that it was 
long occupied as a military post during the Roman 
occupation ; close by Walton Bridge is the sup- 
posed site of the ford crossed by Czesar’s army 
when he invaded Britain for the second time. 

Considerable antiquarian interest attaches itself 
to this ford, which crossed the river in a curve, and 
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not on astraight line. It appears probable that 
it was at one time strongly fortified by two rows 
of heavy metal-shod piles or stakes driven into the 
bed of the river at intervals of about 9 ft. across the 
stream and 4 ft. apart in the other direction, thus 
limiting the width of the crossing to 4 ft. The 
existence of these piles in the eighth century is 
testified to by Bede, and it is very remarkable 
that many of them were in place until the begin- 
ning of the present century, when they still re- 
mained an obstacle alike to fishing and navigation. 
It is considered probable that this fortification was 
the work of the early British military engineers, 
and that they formed a part of the extensive works 
belonging to the camp already referred to. Cvesar, 
when crossing the Thames on his second invasion, 
carried this ford when it was defended by the 
troops of Cassivellaunus, and having occupied both 
sides of the river, drove away the defending forces. 
If the protection to the ford were British work, it 
is not probable that it was hastily constructed to 
obstruct the advance of C:esar, but rather that it 
had been a carefully constructed work to insure 
the payment of toll by passengers using it in time 
of peace, as well as affording a strong defence during 
war. It is, on the other hand, thought possible, 
although no evidence to this effect remains, that 
the two long rows of piles were not defensive lines 
for the ford, but the foundations of a bridge, all 
other traces of which had disappeared before the 
eighth century. 

The immediate predecessor of Walton Bridge 
‘* was built by the late Mr. Decker, for which he 
obtained an Act of Parliament in 1747, and in 
1750 that handsome structure was completed. The 
plan of this elegant bridge was by a Mr. White, of 
Weybridge, though some other person has taken 
the merit of its design. The happy construction of 
this bridge was such, that being composed of 
timber, tangent to a circle of 100 ft. diameter either 
of which falling into decay, might with ease be 
unscrewed, and with equal facility, receive a new 
substitute without disturbing the adjoining tim- 
bers ; such was its dangerous state, that about four 
years since it was judged expedient to take down a 
great part of it, when the centre arches of the 
present bridge, which are of brick, were built at 
an expense of 2000/., under the direction of the 
late Mr. Payne. The bridge is the property of 
Mr. Sanders, and it must be confessed that what it 
has gained in solidity and strength it has lost in 
taste and elegance.” The foregoing quaint descrip- 
tion, as well as the sketch of this bridge, are faken 
from Ireland’s ‘* Book of the Thames” (1792). Ire- 
land, in crediting White with the design of the bridge, 
hints that some other person had deprived him of 
the credit of his work, and, in fact, an architect, 
W. Etheridge, is very commonly mentioned as 
having supplied the design, which possessed much 
ingenuity and considerable boldness. It was built 
wholly of oak with a centre span of 132 ft., the side 
spans being 44 ft., and the somewhat long ap- 
proaches on each shore consisting of brick arches. 
The owner and architect were alike sanguine of its 
durability, and constantly expressed their convic- 
tion that it would last for 200 years. Before 30 
years had passed, however, the bridge had become 
unsafe, the large central span had to be replaced 
by stone arches, and the smaller side spans by 
arches of brick. This rencvation was the work of 
James Payne, who deservediy enjoyed a high reputa- 
tion in his day, and who had constructed several 
masonry bridges across the Thames, including those 
at Chertsey and Kew. 

In Bayley’s ‘‘ Topographical Survey of Surrey ” 
(1841) there is a somewhat more detailed descrip- 
tion of Walton Bridge, from which the following 
extracts are made: ‘The bridge connects the 
parish of Walton to that of Shepperton in the 
County of Middlesex, and derives its origin from 
the public spirit and exertions cf Samuel Decker, 
Esq., an affluent inhabitant of the village, whose 
residence was adjacent to the south end of the 
bridge. In times of flood great inconvenience and 
danger attended to the transit of goods and pas- 
sengers by the common ferry, which was about a 
quarter of a mile below the present bridge. With 
a view to remedy this, as well as to facilitate the 
intercourse between the opposite shores, Mr. 
Decker in the session of 1746-7 (20 George IT.) 
applied to Parliament for an Act to enable him to 
erect a bridge and levy tolls for its general support. 
After much opposition from the barge-owners and 
others concerned in the navigation of the river, the 
Act was passed, and Mr. Decker having in vain 








offered 50001. to any body of men or any man who 
would undertake to build the bridge, caused it to be 
erected at his own expense; a Mr. William 
Etheridge being the architect, and who obtained 
so much credit for his skill that he was afterwards 
appointed surveyor of Ramsgate Harbour. Decker’s 
bridge was of a very peculiar design, and exceed- 
ingly steep; but there was great merit in the 
mechanism of its three principal arches, which were 
formed of the best oak timber based upon stone 
piers. The span of the centre arch was 132 ft., and 
its height above water at the highest floods was 26 ft. ; 
an elevation that, combined with its peculiarity of 
construction, rendered the bridge an object of 
much interest when beheld from the water, 
or from any part of the adjacent country. 
The immediate side arches were each 44 ft. in 
span and 18 ft. above the river at flood time. 


which was greatly reduced in height, and four large 
arches were turned with stone in place of the three 
wooden ones above described, but the superstruc- 
ture was carried up with brickwork. Throughthese 
arches alone runs the stream of the Thames, except 
floods, which flowthrough the adjoining small arches. 
There is also a second bridge on the Surrey side, 
which is directly connected with the former by the 
roadway, and consists of 15 small brick arches 
extending across the hollow of a long meadow 
between Oatlands Park and the Thames. This 
was erected to avoid the necessity and dangers of a 
ferry here during the high floods, and the tract it 
crosses is traditionally reported to have been a part 
of the ancient channel of the river, which is said to 
have altered its course in this locality between 
300 and 400 years ago. There is no written evi- 
dence to substantiate the fact, but it seems not 
improbable that occasional deviations of the cur- 
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Hamrton Court OLD BrInGE. 


together with mortices, iron pins, and cramps ; 
and all the timbers (except those only which stood 
at the central portions of the middle piers) were 
placed in inclined positions tangent to a circle of 
100 ft. in diameter. The parapets were carried up 
to a height of 8 ft. above the roadway, and being 
left open they formed a wide lattice-work. At each 
end, partly serving as abutments to the wooden 
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arches, and partly to facilitate passage across the 
bridge and give issue to the water during floods, 
were five arches of brick; three of those on the 
Middlesex side were afterwards stopped up, the 
water seldom reaching there. Whilst the work was 
in progress a temporary bridge for horses and car- 
riages was thrown over the Thames in the summer of 
1748 ; it was removed on the completion of Decker’s 
bridge, which was first opened in August, 1750. 
It is a curious fact that Mr. Decker felt convinced 
that his bridge would last 200 years without repairs, 
and yet within less than one-sixth of that period 
the timbers were found to be so much decayed, 
that it was considered necessary to rebuild the 
wooden part with different materials. Accordingly, 
in 1780, an Act of Parliament was obtained (20 
George III., cap. 30) by Michael Decker Sanders, 
of Exeter, Esq., nephew and heir of Mr. Decker, 
to empower him to execute the same ; some addi- 
tional tolls being granted with reference to the ex- 
penses. Under that authority, and aided by the 
professional assistance of James Payne (who de- 
signed the bridge at Chertsey), Mr. Sanders com- 


rent may have taken place from the strong rush of 
the water over the meadows of this district in 
wintry storms, when the velocity of the stream is 
considerably increased.” 

Mr. Payne’s structure lasted for more than half a 
century, but in 1859 the central arch gave way 
suddenly, and examination showed that the re- 
mainder of the river arches were quite unsafe ; 
the land arches, however, including those of the 
viaduct referred to above, were still in a sound 
condition. Powers were accordingly taken for the 
construction of a new bridge, which is illustrated 
on page 184, and this, which closely resembles in 
design the bridge at Hampton Court, was opened 
for traffic in 1863. The present structure consists 
of four spans, the two centre ones being 62 ft. 
wide and the outer ones each 43 ft. 6in. As will 
be seen from the illustration, the lattice girder type 
has been adopted, the bottom flanges being made 
very deep and curved so as to give the appearance 
of flat arches on each side, as at Hampton Court ; 
the rise in the centre of each of these arches is 
only about 2 ft. The abutments and piers are of 
stone up to flood level, above which they are con- 
tinued in brickwork; the girders rest on stone 
beds, both on the piersand theabutments. Trans- 
verse beams are riveted to the longitudinal girders, 
and to these are bolted close planking laid dia- 
gonally to carry the road metalling. The piers 
carrying the girders above the flood level are about 
6 ft. 6 in. by 5 ft. ; they are connected by vertical 
brick walls built to the underside of the bedstones. 
There are no footpaths to the bridge, which is 
20 ft. in width ; the southern approach is carried 
by five brickwork arches, which originally formed 
a very steep gradient leading to the bridge ; sub- 
sequently, however, the roadway was flattened so 
as to give it easier approach. 





ELEOTRIC TRACTION.—No. XXVIII. 
By Puitre Dawson. 
THE Power Hovsge. 
Engines.—The engines in electric traction stations 





pleted the bridge at an outlay of about 2000/. The 
chief alterations were made in the central division, 





have to deal with far greater fluctuations in load 
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THE NEW GRAVING DOCK AT SOUTHAMPTON. 


(For Description, see Page 169.) 
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than arise in any other kind of work, with the 
exception of rolling mills. Therefore care should 
be taken to strengthen all their component parts, 
so that they will be able to stand these extremely 
variable loads. This fact has now been fully grasped 
in America by all the large builders of both high 
and low speed engines, and all the machinery used 
in modern electric street railway installations is 
specially designed with a view to the strains from 
constant and sudden variations of load and over- 
loading. 

In connection with such engines a most important 
point is the flywheel. As the average output of an 
engine in traction work is generally from one to 
two thirds of the maximum load, it follows that if 
the engine were built with a view to taking full load 
it would ordinarily be working with a very low 
efficiency. The usual practice, therefore, is to em- 
ploy engines the greatest efficiency of which is 
reached when running at about two-thirds of the 
maximum power required. As seen from a load 
diagram of an electrical railway previously given, 
the very heavy loads come on for a period of a few 
seconds only. The engines are therefore furnished 
with flywheels having a weight such that their live 
energy is able, during a few seconds, to give out the 
extra amount of work called for. In fact, the duty 
of a steam engine in an electric tramway power- 
house is very similar to that of an engine in a roll- 
ing mill, and this accounts for the American 
builders designing extra heavy and specially built 
engines for railway purposes. 

It will be seen, therefore, that the heavy rim of 
« flywheel in an electric tramway power-house does 
not merely serve, as in most other instances, as 














Rankin puts it, to ‘‘reduce the coefficient of fluc- 
tuation of speed to a certain fixed amount,” varying, 
in most cases, between 5); to gy, but that its chief 
object is to take care of the momentary overloads. 


If Lis the moment of inertia of the flywheel, 5 
m 


the coefficient of fluctuation permitted, g the 
acceleration (32.2 ft. per second), 4K the energy 
the flywheel has to furnish during one period, ay 
the mean angular velocity, then we may admit : 
r= mg4k 
; (lo 

from which we get the moment of inertia of the re- 
quired flywheel. Rankin gives as the usual mean 
radius of the flywheel on steam engines from three 
to five times the length of the crank, Or we may 
take another approximate formula which will give 
us the weight W of the flywheel in tons, if the mean 
radius R in feet, the number of revolutions » per 
minute, the coeflicient M giving the value of the 
relative variation in speed permitted, and the 
vatiation of energy 4E during one revolution in 
foot-tons are given. Then we have approximately 


ee) 
n? x R? x M(m +2) * 


The weight of the rim of the wheel may be taken 
to be between 80 and 90 per cent. of the total 
weight of the flywheel. As will be seen from the 
Tables of dimensions of steam engines and flywheels 
of American makers, the speed at the pitch line is 
considerable. In several cases in America it 
reaches over 70 ft. per second, or considerably 
more than is usually considered safe in Europe, 
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where from 30 ft. to 50 ft. per second is the peri- 
pheral speed mostly adopted. 

Tables LX VII. to LXX. are of interest as show- 
ing the heavy weight of engine and flywheel both in 
high and low speed engines by some of the largest 
American manufacturers. 

Another point of the utmost importance is that 
the regulation or governing of the engine be such 
that under no circumstances is there any liability 
for the engine to race, as this is nearly always 
attended with most disastrous results. The governor 
should be so constructed that under any variation 
of load the speed of the engine should be main- 
tained constant within 2 per cent. 

A condition called for by the very heavy fluctua- 
tions in load is that the cut-off should be able to be 
varied between, say, one-tenth and seven-tenths of 
the stroke. 

In the case of a small road where prime cost of 
installation is often of great importance, small high- 
speed engines connected by belts or ropes to the 
dynamo are naturally more economical in first cost 
and in space than the more efficient slow-speed 
direct-coupled engines anddynamos. Small direct- 
driven traction plants are rare either in England or 
America. In large plants the difference in initial 
cost is amply repaid within a very short space of 
time by the far cheaper working of large direct- 
coupled units. 

Dynamos.—The question as to what type of 
generator should be used for electric traction is 
very important. As in the case of engines, railway 
generators must stand very heavy overloading with- 
outdamage. Moreover, as one pole is earthed, the 
greatest care must be taken that the very best 
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TABLE LXVIIL.—McIntosu Anp SxEyMouR’s ** Rattway Compounp” Encines, CONDENSING AND Now- 
CoNDENSING, WITH TWO Extra Heavy Frywneers. Hortwontat, TavDem, DouBLE Crank. 


CoNDENSING ENGINES. 
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140 £0 110 11 | 19 15 235 15 10 6 1 4 8 7t 144 3400 18,000 
215 90-110 13 23 17 210 17. 8 8 0 5 10 82 18} 4500 29,500 
325 110-120 1 | 2 17 200 18 6 8 7 6 12 85 22 6000 39,000 
400 110-120 16} 29 17 195 19 2 9 6 6 +O) 83 26 7000 46,750 
£00 110 130 18 | 82 19 175 2 2 ll 4 7 13 103 32 8000 66,500 
110 120-139 9 16 13} 245 ib 0 5 9 3} 7 70 134 2800 14,000 
325 110-160 13 2% 17 200 17 6 8 7 5 lv 83 22 6900 36,060 
400 140-1€0 15 26 17 195 19 2 9 6 6 12 88 26 7000 43,260 
£09 1140-16) 164 | 29 19 175 2 2 ll 4 6 12 108 32 8000 63,500 

Non-ConpEnsING ENGINES, 

90 90-100 10} 16 12 260 13 5 5 3 3h 7 66 12} 2300 12,000 
115 90-100 12 17} 13h 245 = © | 69 | 4 7 70 134 2800 15,000 
150 90 110 13 19 15 235 15 10 a. 7s 8 74 14} 3400 18,500 
220 £0-110 15 23 17 210 17 8 8 0 5 10 82 18} 4500 39,500 
325 110-120 164 26 17 200 ls 6 6 7 6 12 86 22 6000 40,000 
400 110 130 18 29 17 195 19 4 oe. 1 7 12 88 26 70¢0 47,750 
60) 120-130 :0 32 19 175 2 2 ll 4 | 7 13 108 32 8090 67,506 
325 130-150 15 23 17 20) 17 5 87 | 5 10 86 22 6030 37,£09 
400 130-150 1¢} 26 17 195 19 2 os |; 6 12 83 26 7000 44,250 
500 150-110 18 29 19 175 23 63 lt 4 7 12 1¢8 32 8000 64,500 


TABLE LXVIIL.—MclInrosu AND Seymour's “ Rattway SINGLE CYLINDER” ENGINES. 
90 Ls. To 110 Ls. Horizontat DousBLe CRANK. 

















mero Size of Cylinder. Revolu- by Engine. 
< tions per 
= “Minute. : 
Diameter., Stroke. | Lepgth. Width. 
in. in. ft. in. ft. in. 
65 ll 12 270 10 0 5 3 
80 124 12 270 10 0 56 3 
100 13 15 245 il 8 .. 2 
125 14} 15 235 11 10 Ss i 
150 16 15 235 11 10 6 1 
200 18h 17 210 13 6 8 0 
209 184 18 200 13 «8 7 @ 
325 23 17 200 144 S = 
4C0 26 17 195 14 10 9 6 
609 29 19 175 17 il 4 
325 18h 17 200 13 8 8 7 
400 23 17 195 14 10 9 6 
500 23 19 175 17 0 lt 4 
500 26 19 175 17' «OO ll 4 
Tapte LXIX.—Bass-Corliss Engines. 
¢ 8 3% = Flywheel. 
4 3 6 f° nes See ee 
s 5 sif |a w~ | 3 
a S a 7 > ao “ae 
& a & es) Sac 3 = os 
vo o 2 ce: @@6 @ 4; [3] xe 
3/14 ° se /2e Be: &% o§ 3 
<8 i ® 2e Bees rd @a 4-4 
ee ae 2 |/a™ lS A a S 
14 20 90 450 116 10 17 8,000 
16 36 82 492 162 12 21 10,00 
18 36 £0 480 199 12 25 13,C00 
18 48 75 600 249 15 25 15,500 
0 48 72 576 2096 16 29 19,C00 
22 48 72 576 868 16 31 23,400 
24 60 65 650 481 18 37 30,200 
26 60 65 659 | 564 18 37 32,000 
23 €0 65 650 654 18 37 32,000 
£0 €0 62 620 17 24 52 39,000 
80 72 55 660 | 762 24 60 52,009 
32 72 55 660 868 24 66 58,500 





Taste LX X.—Reynolds-Corliss Single Culinder Enyines. 











Se ees 2 Flywheel. Main Bearing. 
a z BOs Ss | 
sf Ele mrss |s | s 
~ & eo | | &. he =] 
SS, £33 B2e%/8 (cs! 38 ea | =s 
ost % =s 4298 8 |e e 2a oe | se 
B=S 3 ica SES 8s ss | Bs gs | &S 
a>e £ Fa Boes jas $2 | oF @c | &s 
AS= g 24) s@O2 as ee) ee a 1 oe 
2 a a —— 
12 380 90 116 | 9 15 6,700 6 12 
16 386 | 82 225 12} 2t 10,0€0 8 14 
20 | 42 | 75 876 =| 15 25 16,600 10 17 
24 © 48 | 70 577 18 | 35 24,400 12 20 
28 48 | 68 765 | 20 44 | 31,500 14 22 
32 48 65 955 24, 48 | 34,500 16 | 2 
86 48 62 1152 | 2 56 | 44,300 is i & 
38 «60 | «60 1539 | 26 | .. | 69,C00 19 | 8g 
40 48 70 1605 | 24 -. | 54,700 20 | 36 
42 60 | 62 1960 26 | .. | 72,000 21 | 36 
44 60 «62.—s 2150 | 26 79,000, 22 | 38 
46 72 | 55 2502 | 80 | .. | 95,000 23 38 
48 72) 55 2726 «=| 80; .. | 106,600 4 (| 2 


insulation is used throughout in their construction. 
As the loads to which they are subject are 
extremely variable, dynamos as usually constructed 
for lighting work would require the position of 


Floor Space Occupied | 





their brushes to be constantly altered. To obviate 
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Size of Size of S'ze of Each Flywheel. 
Weight of 








Steam Exhaust | I 
Pipe. Pipe. ~ | Engine. 
Diameter.,; Face. | Weight. 
in. in. in, | io. | Ib. Ib. 
3h 4 6t 124 20J0 9,009 
4 5 6 12} 2000 9,750 
5 6 70 | 14} 2800 12,260 
5 6 74 144 84C0 14,751 
6 7 74 144 3400 15,500 
7 8 82 18} 4500 22,000 
7 8 86 17 4509 22 500 
8 10 86 22 6000 29,500 
9 12 88 26 7000 38,250 
10 12 108 32 8000 | 55,500 
7 8 86 22 6000 | 28,600 
8 10 88 26 {000 | 35,250 
8 10 108 32 8000 53,500 
9 12 108 32 8000 | 54,500 


this, very heavy magnetic inductions are allowed 
for in designing these generators, thus rendering it 
unnecessary to shift the brushes and avoiding 
sparking. It is nearly universal practice in America 
to use toothed armatures in railway work. 

As to the type of field winding which should be 
adopted, it would seem from tests made on a large 
scale, with separately excited, shunt, and compound 
wound machines by American dynamo manufac- 
turers and engineers, that the best suited to railway 
work from every point of view is the over-com- 
pounded type of generator. The usual pressure of 
current used on trolley lines in America is 500 volts, 
and for this tension dynamos are designed in such 
a manner that at no load the pressure between their 
terminals is 500 volts, this pressure being increased 
to 550 volts when the full load comes on. The 
over-compounding can be regulated up to 10 per 
cent. by varying a german-silver shunt placed on 
the series coil. 

As it is not intended in this series of articles to 
go into details of dynamo design, we will only bring 
out those particular points which have to be taken 
into consideration when specially studying electric 
tramway installations. To this end we will describe 
and illustrate the standard types of electric railway 
machinery which have been evolved by the large 
American and Continental manufacturers and de- 
signers from the past ten years’ practical experi- 
ence. 





NOTES. 
THe Liseck ExHrsirion. 

Tue Liibeck Exhibition is situated on what is 
called the Marlytenain, sloping down towards the 
Wachnitz River. The river is wider at this point, 
and there is a considerable traffic by motor and 
other boats. An electric railway also provides 
connection with the town and the exhibition site. 
A broad bridge leads to the exhibition, the portal 
of which is a faithful copy of the ‘‘ Miihlenthor,” 
built in the year 1557, but since demolished, a 





very handsome and very characteristic piece of 





architecture. Broad walks, ornamented with small 
pavilions and kiosks, lead to the main hall, with its 
lofty dome and numerous small spires. German in- 
dustry is very efliciently represented, and in addition 
to the mother country, the exhibition comprises Fin- 
land, Russia, Denmark, Norway, and Sweden, coun- 
tries with which Liibeck is in lively commercial 
intercourse. From the Finnish and Swedish sections 
proceed two long side buildings, of which the one 
nearest Finland comprises metals, chemical in- 
dustries, stone, glass, and articles of food, &c. 
The other wing comprises textile industries, 
scientific instruments, a section for education, &c. 
Two halls connect the two wings, one housing car- 
riages, leather goods, &c., and the other glass, 
soap, and the wood industry. The other large hall, 
which has an area of 5680 square metres as against 
10,515 square metres, comprises photography, 
paper and graphic industries, architecture and 
engineering, tobacco, a sanitary section, &c. The 
naval hall, with its high lighthouse, contains prin- 
cipally a very representative collection from the 
imperial dockyard at Kiel, which illustrates in a 
very satisfactory manner the present standing of 
German shipbuilding. There are some elaborate 
models of the Worth, Kaiser Wilhelm IT., and other 
vessels, and some very interesting interiors of war- 
ships of different kinds. The machinery hall has 
an area of 5700 square metres, and among the ex- 
hibitors are a number of leading German and other 
firms. Behind the machinery hall is the colonial 
section, which also possesses a fair amount of 
interest. Dotted about in the grounds are nume- 
rous pavilions and villas, some of these being re- 
productions of famous old German buildings. For 
the pleasure-seeker there is provided a large 
orchestra, theatre, &c. The Liibeck Exhibition 
is both instructive and attractive, although very 
little has been heard of it prior to its opening. 


SECURING THE Doors oF RAILWAY CARRIAGES, 


A very large proportion of the passengers injured 
and killed on our railways, probably three-fourths, 
owe their mishap to jumping on toa train after it has 
started, or te alighting before the train has stopped. 
Other deaths are due to the doors swinging open 
when the train is in motion through insufficient 
fastenings, and within recent years, through people, 
often children, tampering with the inside handle, so 
convenient on carriages on underground railways, 
and, indeed, on all railways, especially in incle- 
ment weather. Any mechanism suggested for 
overcoming this danger must interest every one. 
We understand that the Board of Trade and several 
railway companies have before them just now an 
invention offering a solution to the problem which 
has at least the distinct merit of practicability. 
It is introduced by Mr. John C. Buchanan, con- 
sulting engineer, 10, Bridge Wharf, Glasgow, and 
is designed to simultaneously lock all the doors on 
either or both sides of a railway train, after or 
when they are being closed in the usual way 
before the train starts. They are thus kept locked 
under the control of the engine-driver or guard 
until the train has stopped again. The request 
above most railway doors, ‘‘ Wait until the train 
stops,” becomes imperative even to the most im- 
patient. The arrangement by which this result is 
attained will be readily understood. A pressure or 
vacuum pipe, similar to that for the air brake, 
extends from end to end of the train. To this is 
connected a series of small cylinders, one under- 
neath the hand-lock on eachdoor. The application 
of pressure to the cylinder forces out a piston, to the 
end of which isa locking bolt to engage in an iron- 
lined cavity or orifice in the door. Thus, by 
the turning of a cock by the guard or engine- 
driver, pressure is admitted to each of the cy- 
linders, and each locking bolt is driven home, secur- 
ing the door. A spiral spring round the piston- 
rod is at the same time compressed, so that when 
the pressure is relieved the locking bolt is forced back 
by the spring and the door freed to be opened. Al- 
ternatively the bolt may be driven and maintained 
home by the action of a vacuum on the inner side 
of the piston, and retracted by the spiral spring. 
To admit of the closing of a door which may have 
been left open after the bolts have all been driven 
home, the face of the locking bolt is bevelled, so 
that this separate door closing may force it in, 
the pressure driving the bolt home into the cavity 
in this particular door. The back of the bolt, 
which engages in the orifice, is, of course, hori- 
zontal. With the doors locked in the usual way, 
difficulty often arises in a smash ; but in such a case 
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the connecting pipes for this system of simul- 
taneously locking would be severed, and with the 
pressure relieved all doors would be unlocked, 
although, of course, still held by the usual hand- 
lock. 

Cooprer’s Hitt Couiece. 


‘‘Pustic Day” was celebrated at the Royal 
Indian Engineering College, Cooper’s Hill, on the 
31st ultimo, when the Earl of Onslow, supported 
by distinguished members of the India Board, 
distributed the prizes, in the unavoidable absence 
of Lord George Hamilton. In his speech Lord 
Onslow expressed surprise that the advantages of 
the college were not more appreciated by the 
civil engineering profession at home, and that so 
few engineering pupils came to Cooper’s Hill over 
and above the score or so of candidates for 
appointments in the Public Works Department 
of the Government of India. His lordship has, 
as he explained, not been very long at the India 
Office, otherwise he could have felt no surprise 
at a state of things for which the India Office is 
directly responsible. Two years ago, on the 
occasion of the 21st anniversary of the foundation 
of the college, we gave a brief r¢éswmé of the posi- 
tion of the institution, and of the advantages and 
disadvantages it offers to young men in search of 
a career. What we then said stands good in every 
detail at the present moment. As a training place 
for the profession in England, the college is a 
great deal too expensive. The three years’ course is 
not a practical training, and has to be followed 
by a short apprenticeship to a civil engineer in 
active practice. This means 4$ to 5 years’ pre- 
paration, with no certainty of subsequent em- 
ployment (except in the case of Public Works 
Department students), at an expense to parents 
and guardians at least as great, if not greater, 
than would be involved by a course at the Uni- 
versities, at Woolwich, or at Sandhurst. To 
reduce this expense, which is now prohibitive, the 
college needs to be placed on a broader basis. 
The small percentage of engineering students who 
fail to secure appointments in the Public Works 
Department of India should have a preference in 
case of any vacancies in the similar departments of 
our Crown colonies and dependencies. This would 
immediately increase the number of candidates 
for admission to the college. But the principal 
reform called for is the admission of non-resident 
students to the classes and lectures, and until 
this is done, the cost of going through the college 
course cannot be reduced to any appreciable 
extent. There is a large teaching staff—very large 
in proportion to the number of students—extremely 
well paid, and of whom several are provided with 
capital houses in addition. So long as the number 
of men in college is only 110 to 120, the institution 
can only be made self-supporting by charging very 
high fees, and this is what has to be done at Cooper’s 
Hill with its 114 students. Of the 31 third-year 
men who have just passed out, 26, or 84 per cent., 
pass at once into the Indian Public Service; the 
five who failed are all engineers. In spite of the 
pleasant things said about esprit de corps and its 
value in the public service, and in spite of the great 
natural advantages by which Cooper’s Hill is 
favoured, we fear we must consider an educational 
institution which presents only 31 candidates for 
26 vacancies in the public services as a failure. 





NOTES FROM THE UNITED STATES. 
: PHILADELPHIA, July 31, 1895. 

Tur iron trade retains all of its vitality, in spite of 
prophecies to the contrary. Pittsburgh interests 
bought 175,000 tons of pig iron last week, cleaning up 
the market for another month. Mill irons have 
advanced to 12.50 dols. Billets are strong at 23 dols. 
for Western, Large orders for steel rails are about 
being placed, and other railroad requirements will soon 
be on the market. Early deliveries command a 
premium in all material. Still another advance is 
threatened, even though we are in the midst of the 
dull season, The productive capacity is being strained 
to its utmost. The July output of pig iron will reach 
700,000 tons at least. The market is feverish, and 
one or two more big purchases, like that of the Carnegie 
interests, made will create an incipient panic, because 
large concerns are running without present contracts 
eing covered. Ruilroad earnings are 14 per cent. 
below 1892. Conditions are favourable for an enormous 
traffic, _ Six weeks more of hot weather will give us 
the freight in the field. There are no symptoms of 
weakness in the iron trade, notwithstanding the ex- 
traordinary expansion of production. The Govern- 
ment deficit this month is 12,000,000 dols. The in- 





crease in the production of gold this year in Colorado 
is 8,000,000 dols. Industrial activity is increasing in 
all directions. Labour troubles are not threatening, as 
employers show a disposition to anticipate demands by 
liberal advances. 





SAFETY LINERS FOR PROPELLER SHAFTS. 

Tue fracture of propeller shafts practically always 
occurs at the ends of the brass liners, either at the 
propeller or within the stern tube, the reason being 
that the local corrosion which takes place due to 
galvanic action is intensified by the localised stress on 
the material at the angle formed by the liner end and 
the shaft. It is well known that the easiest way to 


ae 


break a bar of iron is to nick it all round and 
then give it a sudden blow, and this is exactly 
what occurs with a propeller shaft, as the line of 
corrosion is always in a plane at right angles to 
the axis, and therefore has a maximum weakening 
effect on the shaft. Mr. D. B. Morison, of Messrs. 
Thomas Richardson and Sons, Limited, of Hartlepool, 
has lately patented a design in which the ends of the 
liners terminate in a zigzag form, the points or pro- 
jections being kept in contact with the shaft bya 
strengthening ring extending either partially or en- 
tirely over the projections (Fig. 1). The effect of this 
is, that even if corrosion does occur it is not located in 
a plane at right angles to the axis, butin a line offering 
greater resistance, or, in other words, the area of 
resistance through a possible line of corrosion would be 
greater than the original cross area of the shaft. The 
formation of the liner ead is, however, very suitable 
for filling with elastic cement, which prevents the corro- 
sive action entirely (Fig. 2), but if by accident any 
part does become exposed to water, then the effect 
will not be dangerous, as the shaft will not be appre- 
ciably weakened. 

The design, although specially suitable for the liner 
ends which are exposed within the stern tube, is 
equally applicable to the propeller end of shafts which 
are prt throughout with brass, as, although in the 
latter means are frequently adopted for making a joint 
between the end of the brass liner and the boss of the 
propeller by means of a rubber ring, or a recess in the 
propeller boss, yet numerous accidents have occurred 
through insidious leakage causing rapid and dangerous 
local grooving, emetlally if the shafts are of steel. 

The simple and effective design proposed by Mr. 
Morison will entirely obviate this danger, and when 
the possibilities arising from the loss of a propeller] at 
sea are realised, such remedies warrant the attention 
of those who are responsible for the safety of marine 
machinery. 








LANGRIDGE’S STEAM HEATER 
REGULATOR. 

LANGRIDGE’s steam heater regulator is designed 
to effect the evacuation of water of condensation from 
radiators, and the like, without loss of live steam. 
As shown in the illustration herewith, it consists 
of a vertical cast-iron vessel containing a float which 
operates two valves, one at the bottom of the vessel 
and the other at the top. These two valves are 
connected by a rod of highly expansible metal, so 
that the distance between them depends on the tem- 
perature of the steam or water within the vessel. The 
lower valve seat is inclosed within a cage of per- 
forated metal to prevent access of dirt. ‘Che upper 
valve is of rather larger size than the lower, to secure 
an upward steam pressure on the float. The con- 
nection by which the steam and water enters the 
regulator is at the side of the top cover, and does not 
show in the section. 

Suppose the regulator be connected to a number of 
steam heaters. When steam is first turned into them 
there will be a rush of water into the regulator, and 
in a short time the float will be raised, opening the 








lower valve and closing the upper one. The water will 
then have a free exit as long as it comes in consider- 
able quantity. As the heaters rise in temperature the 
flow of condensed water will gradually decrease, until 
the float is no longer water-borne. The float will not 
fall immediately, however, because the steam pressure 
on the differential area of the — valve will support 
it. Eventually the float must drop, but is prevented 
falling suddenly on its seat by the inverted per- 
forated dish on its lower end, which can make but 
slow none through the water still remaining in the 
vessel, 

As the vessel becomes heated by the presence of 
steam in it, the rod connecting the two valves lengthens, 
while the valve seats are held at a constant distance 





apart by the two side-rods, The position of the bottom 
seat can be regulated by the screw below it, so as to 
leave, under these circumstances, a slight opening at 
the upper valve to maintain the circulation. When 
water again accumulates the float rises, closing one 
valve and opening the other. 
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When high-pressure steam is used and the float has 
to be made heavy to resist collapse, a phosphor- 
bronze spring is employed to carry part of its weight, 
When the spring is used the top valve and seat is dis- 
pensed with, and there remains only a bottom valve 
seat and a top inlet. The bottom valve seat can be 
withdrawn bodily to allow the vessel to be flushed out 
and cleansed. The regulator is being introduced by 
Mr. H. M. Wilson, of Prudential Assurance Buildings, 
Newcastle-on-Tyne. 
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MISCELLANEA. 
Ir is proposed to construct a large graving dock at 
Chatham to accommodate two moderate-sized cruisers. 


The Electrical Review (New York) states that about 
one person in 100,000 was struck by lightning in the 
States last year. 


The Canadian Government has offered to carry the 
New Zealand mails across the American continent free of 
charge for a period of two years. 


An Indian contemporary mentions the case of a British 
steamer at Rangoon commanded and officered by Germans, 
while her apprentices were all Japanese. 


Mr. James Dunn, Chief Constructor at the Admiralty, 
has been appointed Acting Director of Naval Construction, 
in the absence through illness of Sir W. H. White. 


The passage from New York to Paris has been made 
within 7 days by passengers on the First Bismarck to 
Cherbourg, thence by special train to the French capital. 


The accounts of the Forth Bridge Railway Company 
for the half-year ending June 30, 1895, show that in order 
to pay the dividend of 4 per cent. on the capital stock, 
8101/. will have to be taken from the “ trust account.” 


The American Naval Commission, which is to certify 
to the United States Government that the St. Louis is 
capable of maintaining a sea speed of 20 knots, will make 
the trials somewhere in the English Channel after the 
ship has been in the graving dock in August. 


The Liverpool City Council, on the 7th inst., adopted 
the report of the committee who were empowered to 
negotiate the purchase of the undertaking and business of 
the Liverpool Electric Supply Company, Limited. The 
price agreed upon is 425,000/. 


Cables from the States report better trade in manu- 
factured iron and steel. Rail mills report the demand as 
being 50 per cent. ahead of last year. Increased wages 
and freight rates point to higher costs. Bar iron is up 
2 dols. Lead and copper are higher, speculation in 
copper being the most excited for 30 years. 


The first application of the three-phase long-distance 
system for electric railway work will be made by the 
General Electric Company, at Lowell, Mass.; the low 
voloage alternating current will be raised to 5000 volts, 
and be carried to two sub-stations, 9 and 14 miles dis- 
tant, where it will be received in transformers and rotary 
converters, and sent to the line at 500 volts. 


A series of new railways and extensions has been sanc- 
tioned by the Legislature of Japan. These include 
several lines or branches in the north-eastern portion of 
Japan. There were at the date of the last official 
report in all Japan 19384 miles of railway open to 
traffic, and 9944 miles under construction. Since then 
some of these extensions have been opened to traffic. 


The total production of pig iron in the United States 
in the first half of 1895 was 4,087,558 gross tons, against 
2.717,983 tons in the first half of 1894, and 3,939,405 tons 
in the second half of 1894. In the last six months of 1895 
the make will probably be about 5,000,000 tons, which 
will bring the total production for 1895 up to 9,000,000 
tons. The maximum production was in 1890, when 
9,202,703 tons were made. The next largest production 
was in 1892, 9,157,000 tons. In 1894, the total was 
6,657,388 tons, 

The traffic receipts for the week ending July 28 on 
33 of the principal lines of the United Kingdom amounted 
to 1,661,846/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,648,049/., with 18,522? miles open. 
There was thus an increase of 13,797/. in the receipts, and 
an increase of 2174 in the mileage. The aggregate 
receipts for four weeks amounted on the same 33 lines to 
6,448,893/., in comparison with 6,361,588/. for the corre- 
sponding period last year ; increase, 87,305/. 


The dimensions of the two new battleships to be built 
in the United States are as follows: Length 368 ft. ; 
beam extreme, 77 ft. 2 in.; mean draught, 23.50 ft; 
extreme draught, 25 ft.; normal displacement, 11,500 
tons ; speed 16 knots, with ‘ in. air pressure; power, 
10,000 indicated horse-power, the weight of machinery 
being 1100 tons. The armament for each consists of four 
13-in., four 8-in., and sixteen 5-in. quick-firing guns. 
The armour will extend 5 ft. 6 in. below the water line 
when the draught of the vessels is 25 ft. (the designed 
draught fully loaded), 


The Austrian Government have sent an order to Messrs, 
Maudslay, Sons, and Field, London, for the construction 
of a set of Belleville boilers for the battleship Buda-Pesth, 
now building at Trieste. She is to develop 8500 indicated 
horse-power under natural draughi, and the boilers will 
have a collective grate area of 720 square feet, and a 
heating surface of 22,500 square feet. There are three 
battleships of the same type, with precisely the same 
machinery, being constructed at Trieste. Two will have 
multitubular boilers, the Buda Pesth alone differing in 
having Belleville boilers. 


The following method of steeling copper plates we take 
from L’Electricicn: Dissolve in 500 parts of water 50 
parts of sal ammoniac and 100 parts of ammoniacal sul- 
phate of iron. Add a few drops of sulphuric acid to 
acidify the solution. Connect the copper object to the 
negative pole of a battery, and place at the positive pole 
a plate of iron of about the same dimensions. The solu- 
tion must be maintained at a temperature of 60 deg. to 
80 deg. Cent. The deposit of iron is exceedingly hard, 
and is formed very rapidly. Two Bunsen or bichromate 
cells are usually sufficient, 





The number and tonnage of British vessels respecting 
whose loss reports were received at the Board of Trade 
during the month of July, 1895, and the number of lives 
lost, are as follows: Sailing—number, 21; tonnage, 
2244 ; lives lost, 38. Steam—number, 5 ; tonnage, 6915; 
lives lost, 31. Total—number, 26; tonnage, 9159; lives 
lost, 69. These figures refer to “‘ reports received” in the 
month. Many of the reports received in July relate to 
casualties which occurred in previous months, Casual- 
ties not resulting in total loss of vessels, and the lives lost 
by such casualties, are not included. 


The Lynx, torpedo-boat destroyer, which was unable 
to commission for the manceuvres in consequence of the 
bursting of one of her boilers during a steam trial, has 
been repaired at Devonport. She was taken into the 
Channel b Commander Bennett for another trial on the 
7th inst. The mean results, which were regarded as very 
satisfactory, were—pressure of steam, 152 lb.; vacuum, 
26 in.; revolutions—starboard engines, 309.3, port 
engines, 303.4 ; indicated horse-power—starboard, 1858 ; 
port, 1685 ; air pressure, 3.6 in.; speed by log, 22.2 knots. 
The Lynx afterwards returned to harbour, and is to be 
held in readiness to replace in the mobilised fleeb any 
vessel of her class which may be disabled. 


The Earle Company, Hull, have received the contrac- 
from the Admiralty for the machinery of the second 
class cruisers Arrogant and Furious, the one building at 
Devonport and the other at Portsmouth. The machinery 
in each case is to indicate 10,000 horse-power on natural 
draught, giving the cruisers a speed of 19 knots. The 
boilers to be adopted are of the Belleville water-tube type, 
and there are to be in each cruiser 18 of these generators 
with 44-in. tubes, the collective grate area being 867 square 
feet, and the heating surface 26,000 square feeb, which 
is regarded as ample for the power. The boilers will 
work at a steam pressure of 300 Ib. per square inch, whic 
will be reduced by the Belleville valve to 250 lb, at the 
engine. 


There have been no further accelerations in the trains 
t> Scotland since we wrote on the subject last week, 
and reported the run over the west coast route to 
Aberdeen in 9 hours 59 minutes, equal to 54.09 miles 
per hour, including stoppages. This beats the perfor- 
mance in the race which was the outcome of the disagrec- 
ment between the companies in 1887, and which cul- 
minated in August, 1888, not in 1887, as was by misadvert- 
ence stated in last week’s issue. The engines which took 
this train were of the ‘‘ Precedent ” class, and a change 
was made atCrewe. Beyond Carlisle the fine locomotive 
of the Caledonian Company made splendid running. This 
week, however, splendid time has been kept by the west 
coast trains, as shown in the following Table, which gives 
the duration of the run. The advertised time on the west 
coast route is 10 hours 20 minutes, and on the east coast 
route 10 hours 25 minutes, 


West Coast. East Coast. 

(540 Miles.) (523 Miles), 
h. m. h. m. 
August 2 10 16 10 54 
>: 10 15 10 33 
” 5 10 9 ll 5 
eg 10 8 10 25 
f 10 18 10 42 


me sy Ks = 

It may be said that 10 hours 20 minutes is equal to about 
53 miles an hour; but the west coast trains have run at a 
faster pace. The east coast trains have seldom exceeded 
51 miles. Their advertised time to Edinburgh is now 
7 hours 25 minutes with the 8 p.m. and 8.8 p.m. trains. 
The time to Grantham is 1 hour 56 minutes, equal to 
54.439 miles an hour, and from Grantham to York 56.42 
miles, the time to York being 3 hours 28 minutes. On the 
west coast route, however, the speed for long stretches, 
up to 70 miles, has been about 58 miles an hour. 


The torpedo-boat destroyer Salmov, one of the two 
vessels built and engined by Earle’s Shipbuilding and 
Engineering Company, of Hull, made her official trial 
at the mouth of the Thames on Monday of last week. 
The trial was made under the superintendence of Lord 
Charles Beresford, Captain of the Medway Dockyard 


Reserve, Mr. J. Pledge and Mr. J. Harding represent- 
ing the Admiralty. Mr, Dixon conduc the trials 
on behalf of the contractors. The Salmon is one 


of the larger type of torpedo-boat destroyers, being 
200 ft. long and 19 ft. 6 in. wide. The displacement 


in sea-going trim is 253 tons. The twin-screw engines 1 


are of the usual three-stage compound type, having 
cylinders 19} in., 284in., and 43 in. in diameter, the stroke 
being 18 in. The specified weight for all machinery, 
including water in boilers, condensers, fittings, &c., was 
125 tons, but Mr. Seaton has, we believe, b2en able to 
keep within this limit. The boilers are of the Yarrow 
type, being similar in general design to those placed by 

essrs. Yarrow and Co, in the Hornet. They are re- 
ported to have worked in a perfectly satisfactory manner 
throughout the trial. It will be seen by the accompany- 
ing details of the trial that for the first four runs on the 
mile the speed was about 28 knots, whilst the mean speed 
on the usual three hours’ run was 27.608 knots. This is 


a very good performance considering the comparatively 
small power developed. The following are the details of 
the official trial : 
Date of trial .. duly 29, 1895 
Nature of trial ... 3 hours, full power 
forced draught 
- P eer 
{ forwar —- 5 ft. 
Draught of water) a . 7 ft. 3 in. 


Speed of ship, knots per hour ".. 27.608 for 3 hours 
Steam pressure in boilers -- 177 = per square 


inc 
Air pressure in stokeholds 2.62 in. of water 





Starboard. Port. 
Vacuum in condenser 23.5 24.3 
Revolutions per minute ... 354.5 355.2 

Mean indicated horse-power : 

High Ser eS an | 553 491 
Intermediate 586 653 
Low... os se 647 659 
Total in each set ... 1786 1803 
Grand total ax 3589 


Trial of H.M.S. ‘‘Salmon” at Maplin at Full Load 





Draught. 
Revolutions. ar 
First mile ... 363.6 27.565 
Second mile 363.3 28.125 
Third mile... 363.0 28.125 
Fourth mile 360.7 27.907 
Fifth mile ... oe a 354.4 27.692 
Sixth mile ... sss ave 351.7 26.916 
Admiralty mean see << 27.88 
Total Revolutions for Three Hours. 
Starboard. Port. 
First half-hour 10,802 10,734 
First hour .. 21,259 21,216 Mean Revs. 
14 hours ... 982,142 32,017 Starb. Port. 
Beas .. 42,857 42,771 3544 355} 
a 53,462 53,472 
3 ... 63,817 63,943 
Mean speed 3 hours, 27.608 knots. 
EARLY GREAT WESTERN LOCOMOTIVES. 


_ To THE EpiTor oF ENGINEERING. , 
Srr,—Since writing you last week on this subject, I 


h | have had an interview with Mr. Archibald Sturrock, the 


first manager of the S windon Locomotive Works, and after- 
wards locomotive superintendent of the Great Northern 
Railway. Mr. Sturrock informs me that he joined 
the Great Western Railway in 1840, and that then, and 
for come time after, he can distinctly remember seeing 
on a siding, in the Paddington yard, waiting to be 
“scrapped,” both the “Hurricane” with the 10-ft. wheels on 
a separate frame, and also another cngine wish 10-ft. 
driving wheels, but with the boiler over the wheels. He 
is not sure as to the name of this latter engine, but is 
positive as to the wheels being the same size as those 
of the ‘‘Hurricane.” This testimony of so authoritative an 
eye-witness cannot be questioned, and I consider settles 
once for all the fact that the Great Western Railway had 
at least two engines with 10 ft. driving wheels, 


Yours, &c., 
August 3, 1895. G. A. SEKON, 





“CONTRACTS FOR INDIA-RUBBER.” 
To THE EprToR OF ENGINEERING. 

_ Sir,—In your issue of July 12 you give a very interest- 
ing article upon the contracts for india rubber. Of course, 
in trading with mechanical and other rubber goods, too 
much confusion takes place, and each manufacturer offers, 
according to request, the same “ fine Para” at the most 
varying prices. The purchaser, not trusting in a trade 
mark, must have recourse to testing each consignment of 
rubber goods. But ‘Analysis offers exceptional difficultics 
to the expert in such matters, dc... 2.” 

You would confer a very great boon to consulting and 
analysing chemists if you, Nir, availing yourself of the 
knowledge of the large number of your readers, would 
collect from them the largest number of practised chemical 
and mechanical rubber tests, and organise a serious testing 
method for the determination of intrinsic value of unlike 
rubber goods. : 

Tam, Sir, yours faithfully, 

Genova, August 1, 1895. Dr. LL. Prrront. 

[We shall be glad to receive and publish particulars of 
any such tests as Dr. Perroni inquires about.—Eb. E. } 





CRANE EFFICIENCY. 
To THE Epitor or ENGINEERING. 

_Sin,—I have with much pleasure followed your descrip- 
tion of the famous works at Clydebank, and would, with 
your permission, refer to one feature that seems remark- 
able—the power required in connection with the sheer- 


egs. 

A load of 130 tons, with 20 tons added for slings and 
tackle, hoisted at the rate of 3 ft. per minute, is equiva- 
lent to 30.5 horse-power. The engines employed, two 
cylinders 20 in. in diameter and 20in. stroke, will, with 250 
revolutions and 20 lb. per square inch effective pressure, 
give 317 horse-power, so that over 90 per cent. of the 
power applied is absorbed by friction ot a bending the 
wire rope. The mean pressure is taken at 20 lb., that 
being half the steam pressure with which the cantin 
engine is worked, presumably in that case the initia 
pressure. 

Tf an efficiency of 10 per cent. be considered satisfactory 
in machines of this kind, there would seem to be great 
room for improvement. 

Yours faithfully, 
Dandee, August 7, 1895. Ls ie 





Spurn Pornt.—A new lighthouse at Spurn Point, on 
the Yorkshire coast, will be brought into use next month. 
The light will be visible for a distance of 17 miles, the 
lantern being at an elevation of 120 ft. above high-water 
mark. There will also be three subsidiary and distinct 
lights, two at 60 ft. above high water, and one at 45 fb. 
The new lighthouse, which is built of Staffordshire brick, 
has been erected by the London Trinity House. 
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LOCOMOTIVE PISTON-RODS. 
To THE EDITOR OF ENGINEERING. 


S1r,—In continuation of my letters published on 
pages 20 and 114 ante, I wish now to say a word 
more about enlarged ends. Thera is a lot of half- 
hatched reasoning afloat concerning this matter. So 
at least I have found when asking those responsible why 
they enlarged them ; it is always interesting to see whether 
designers have any reasons other than the stereovyped 
‘‘ Obher people do so.” I like a man to have a reason of 
his own for what he does, if it is only a wrong one. Well, 
all [ ever elicited was a bare bald idea that the cone and 
body of the rod, being parts of same member, ought to have 
the same sectional area, This is a delightfully superficial 
view to take of the matter, though, of course, right 
enough in one sense. I want to make myself clear: 
The designer starts with a 3-in. rod (7 square inches, 
say, sectional area), and then thinks he must, by 
hook or crook, get his 7 square inch net section 
through the cotter-hole as well; i.¢., he thinks that 
nothing less is strong enough, whereas if we were to 
take any engine at random and find the body of rod had 
7 square inches and the cone 5}, instead of worrying our- 
selves about the latter not being strong enough, we could 
safely reduce the former down to 5}, provided we retained 
the same moment of inertia by making it hollow ; in fact, 
if the engine could suddenly be converted into a single- 
acting (tensional) engine, we might at once put in a solid 
rod of 5} square inches section. There certainly seems 
somsthing very truistic about this; but consider an average 
man getting out a new motion ; say 3-in. rods have always 
b3en used, but with solid crossheads or else those like 
Webb’s, and that now it be proposed to put on loose 
cottered ones; starting then with a 3-in. rod, he pro- 
ceeds straightway to make his coned end of the 
same section as the rod itself, a bit of superficial 
reasoning resulting from having confined his attention 
merely to the question of strength; assuming then 
this desire on his part for equal strength, he has for- 
gotten (1) that the rod may be ultimately turned down 
to 22in. before scrapping; he thus assumes a rod 20 per 
cent. stronger than in reality (and, although irrelevant to 
this argument, 30 per cent. stronger against buckling), 
for this 2? in. isthe virtual sizo of the rod; (2) that 
the rod, being a hinged strut, requires to be stronger in 
the body than in the cone; for if the latter is well fitted 
up, it is only subject to direct stress, and therefore is 
stronger proportionally than the body, as the stress is 
not distributed uniformly over the latter’s section, owing 
to flexure. hat I am driving atis this: He wants to 
get his coned part strong enough for the job, and to that 
end makes it equal to the 3-in. section, whereas, for the 
two reasons above, he should not take 3 in. as his basis. 

As far as strength goes, it is absurd to worry about 
making the coned end equal to the body, especially the 
original size of the latter. Given a certain diameter of 
rod as suitable for a given engine, we can safely turn the 
end down for the required cone, and rest assured that it 
is per se quite strong enough for its work. But the mis- 
chief (theoretically, at least) occurs directly we couple it 
on to a stronger section than itself, because all the stretch 
will come on the weaker one; it is not likely that a 7-in. 
section is going to do much stretching when there is a 
5-in. one conveniently contiguous. 

Of vourse this is the real point to be borne in mind, and 
the designer of a swelled end, who put this forward, 
would be showing just cause; but I fancy it is a 
lost sight of ; in fact, they consider the matter of strengt: 
and ignore that of elasticity ; in a word, if I were to 
enlarge an end it would not be that I wanted to make the 
end as strong as the body, but that I did not want the 
body to be stronger than the end; there is a distinction 
here with a difference. 

It is, of course, a very elementary fact that it is desir- 
able to retain a uniform section throughout, so as to 
distribute the ‘‘ stretch ” equally all through. And this 
would lead us to entertain the idea that it would 
be of advantage to elongate the cotter-hole, that is, 
give it 1 in. or 14 in. ‘‘draw” instead of the usual 
¢ in. (, in. is ample for Fig. 4, page 21 ante); it 
would undoubtedly be all the better for it; the 
only objection that I can see is that we should not 
get so tight a conical fit, as the sides of the cone would 
yield ; en purenthése, the reader remembering my re- 
marks about the sides of cone forming the cotter-hole, 
showing ‘not bearing” on the crosshead, may suggest 
that it is due to this cause (for, of course, the cotters are 
hever a tight fit sideways) ; but this is not so, for it would 
have sufficient strength to stand up to the crosshead 
and preserve a good contact, although by no means the 
tight fit that we require in such a detail. As to 
elongating the hole, I merely mention it for what it is 
worth ; but if I ever were troubled with rod-end failures 
(which, however, I should never expect so long as I 
adopted Fig. 4), I should look first to the material and 
workmanship, and then, rather than enlarge the end, 
— try the efficacy of lengthening the cotter-hole, 

ringing it up to the mouth of the crosshead (see Fig. 20). 
‘ The best way would be to drill out the piece E F 
(ave Siving ib about 7; in. taper; plug up fairly tight 

riveting over slightly on bottom side), and then tra- 
ae out the cotter-hole. The plug is shown hatched 
ongitudinally. We should then, when fitting in, get 
& solid resistance to the compressive reaction of the 
crosshead, and at the same time get a longer reduced 
ie to take up the stretch ; at any rate, I should be 
inclined to do something of this kind before falling back 
bi the good old time-honoured “If it breaks, make it 
vieris ernteine, which, I fancy, has done yeoman ser- 
br eet Stime. The extra shilling or two cost would be 
tri - out, think. I alluded further back to the doc- 

ne of interchangeability of parts. I have often won- 


dered to what extent this was taken literally ; I believe a 
good many non-practical engineers do accept it as bein 

literally true. Well, no fitter, I should think, woul 

dream of taking a little or big end brass, or an axle brass, 
out of one engine, and putting up in a sister one without 
a preliminary try-on ; much less, indeed, should he think 
of changing a crosshead cotter without trial; and if he 
does try over the cotter, it is no use smashing it down for 
all he is worth, and then drawing and serenely examining 
it, although it will be lucky to get even this attention ; 
the proper thing is to emery-paper the edges and knock 
in lightly, just enough to mark it; if it shows a fit all 
through, you may then bang it down with a light heart. 

_ If the cotter were 7; in. out in its length (that is, if, 
instead of a taper of 4in., it has 4 in. + x; in.), ib might 
make a fit for itself with a lot of persuasion—that is, 
— of driving down, but it will be at the expense of 
the fibres of the rod-end, top or bottom as may be ; but 
if, when allowed to go, there is still a space of ;'; in., say, 
at the bottom end ; then it will work in the hole, and that 
3x in. will very soon take unto itself another ;, in., and 
the last state of that cotter will be worse than the 
first; in short, you will find the edge of the bottom 
half grooved, as in Fig. 7, pe 21 ante, and pretty 
well intacb on the top half where there has not 
been the fore-and-aft knock in the hole. In antici- 
pation of certain probable criticisms, I may ask of 
what use are designs unless properly carried out, that 
is, fitted up properly? It is one thing, Sir, and so easy, 
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too, to show on paper a cotter having a mathematical fit 
in the hole, and quite another thing to attain it. So you 
see that, after all, success does ultimately rest with the 
workman. You may say that minute instructions of 
this nature are not expected to be shown on a drawing ; 
that a draughtsman is not supposed to tell a fitter his 
business ; no, and for a very good reason, too, generally 
speaking. I often call to mind what a pupil once re- 
marked to me when together in the shops. The question 
arose as to whether it was desirable, or necessary, for the 
heavily-premiumed ones to attain any great degree of 
manipulative skill at the vice. He argued that it was 
not necessary for them to be able to do a job, but only to 
know how it was done. Well, it does not take workmen 
long to know their man. To go back a bit, I think with 
a detail like this (7.¢., a piston-rod), which is a rather fruit- 
ful source of failure, one cannot take too great pains. Ib 
is one thing to fit a brass in an axlebox, and another to 
cotter up a crosshead. This is, therefore, a detail that 
shed fitters ought to receive a gentle reminder to be care- 
ful with. We know that a good many of their jobs are 
done in a rush; anybody who has been on the repairs 
bench (on connecting-rods, say) knows that a lot of his 
work is due to shed fitting. 

I was once looking at an engine in a certain station, 
and noticed that the crosshead cotters had 4-in. draw ; 
the hole in the top of the crosshead was about 24 in. long, 
and the cotter only 2in. Well, it was very certain she 
had not been designed like that; ,'; in. would be ample, 
at least for Fig. 4. Either the crosshead or the rod had 
been changed, and I should have concluded that the rod 
end had proved too big for the hole, and so only able to 
take the 2-in. cotter ; but as I could not see aay shoulder 
standing out from the crosshead, I knew that the end had 
ey right up, and it was therefore the cotter-hole that 

ad been set back too far from the end of the rod, so that 
the original size cotser would not enter. There was, of 
course, the chance that the rod and cotter were right 
and the crosshead at fault, so I made it a point to 
look out for others of the same class, and I found 
their cotters were about 24 in. wide, so those I first 
saw were about 20 per cent. below their proper strength. 
As a matter of detail, it was not at all likely to 
be the crosshead that was wrong, because we can very 
safely assume that if it were so, it was not the original one 
off any of the same class, but a renewal, and crossheads 
do not fail so as to require replacing, every day ; whereas 
it is a very common event to put new ends on rods, 
when they are iron at least; and I can quite imagine in- 
struction being thoughtlessly given to set the cotter-hole 
back a bit from the end, so as to leave more metal there 
(at E, Fig. 2), that is, supposing this to have been the 

oint of failure. TI was once told of an official, drawing 
bis 6007. a year, who gave orders to put a blast pipe in a 
certain engine, 4} in. full ; if he would do that, he would 
do the other. 

As to the cotters alluded to above, you may or may not 





expect to get scientific engineers for 6s. a day, although, 
of course, there was absolutely no excuse whatever in 





this case, for, leaving the crosshead out of the question, 
the fitter could have seen that the cotter did not tally 
with the rod. But this engine remained like it for some . 
months to my knowledge, and so people who were draw- 
ing one or two 6s. daily from a grateful company had 
had time to see it. 

It did not fail then? Oh, no; not as far as I know. 
But that is no argument ; I dare say we might go round 
to a good many bridges and other structures to-morrow 
and abstract half the metal (or I had better say half the 
strength), and still they would stand and do their work, 
too; but it is usually thought advisable to make such 
things 400 or 500 per cent. stronger than the bare failin 
strength. I have known, though, of a brake gear (of all 
things) working up to a stress of 14 tons per square inch ; 
that was only the static load, either; considering that there 
was no compensating gear, and the sometimes sudden 
applitation of full pressure, I do not fancy there was much 
margin of safety there. I expect it was got out ‘‘by the 
eye.” 

Tail-Rods.—I remarked in your issue of November 2, 
1894, that I was in favour of these caudal appendages, 
but objected to their weight. It certainly seems extraordi- 
nary that makers should put in solid ones, if they are alive 
to the importance of light reciprocating parts. ‘‘ Novoye 
Vremya”’ said he had tried tubular ones, but had hatl 
trouble with them. I suggestsomething like F'ig. 21 as being 
suitable. Wecould see what section we required, and add 
on, say, ;*; in. to the diameter, to allow for truing up; 
tubes can be got thickened at the ends either inside or out ; 
and we should use a fine thread, asshown. The tubecould 
be either pinned on, or sweated, or both. Or you could 
leave the rod end long (about the same length as shown 
screwed) and weld the tube on; this answers all right for 
some of Joy’s valve gear rods; and Stroudley did it with 
his pump rams ; and they had severe axial stress to put 
up with, which these tail-rods would not be subject to. 
Taking a piston head, rings, and nut with the liberal 
weight of 160 lb., and finding the maximum bending 
moment, allowing for partial weight of piston and tail- 
rods, and regarding them asonly ‘‘supported,” I find that 
an iron tube 2} in. external diameter and in. thick 
would do; say 24 in. external to begin with; that allows 
4 in. a side for turning down; an amount that would 
see out the lifetime of a good many engines one could 
mention; and, as far as calculations go, the deflection 
would be insignificant. Taking the tail-rod as 32 in. long, 
and allowing for the solid part common to both designs, 
the weights would be roughly 15 lb. and 40 Ib. ; a saving of 
624 per cent in the weight. I have shown the pin well up 
to the back end of the tube ; it is as well to keep it away 
from the packing, with an eye to future fitting, in case it 
is ever unshipped. 

The small side of the pin-hole can be countersunk 
nearly the whole thickness of the tube (about one-eighth 
larger at the mouth) and riveted over; the pin will then 
hold, however the rod be turned down. I have set the 
pin horizontal, affecting the strength least in that position ; 
as to the piston nut pin, it does not matter how that is put, 
though they are usually all made to stand one way, for 
sake of appearance. Talking of appearance, some people 
seb their crosshead cotters with the front edge at right 
angles to the axis of rod; others set the back edge so; 
I donot think there is much in it, whichever you do; 
and as it most decidedly looks better to set the cotter 
itself square with the rod, I have done so in Fig. 4. In 
favour of putting the front edge square you could certainly 
argue that ib gives same resistance of crosshead top and 
bottom in front of the cotter; it most certainly looks 
better than when set the other way, which gives the 
maximum difference in this respect, that is, with cotter 
of 1 in 16 taper, and 6 in. diameter of crosshead, we 
should have, say, 12 in. in front of cotter at A and 1} in. 
at B (see Fig. 4). As I have it, there is half this dif- 
ference. What is in their minds is some idea, I suppose, 
of extra security against the cotter working back, that is, 
when the split cotter-hole is knocked right through. One 
thing is very certain ; with arrangements like 1 and 3, you 
ought to have a small taper on the cotter, as with these 
designs, it will soon knock through and lose the support 
of the split cotter ; and yet, on the other hand, the smaller 
the taper the sooner the cotter will knock through ; they 
might have a double row of split-pin holes 1 in. apart 
horizontally, set hit-and-miss, say, 1 in. or more up the 
cotter, if they prefer this to a we? split cotter-hole; at 
any rate, you ought to obviate any likelihood of the main 
cotter being able to slack back when knocked through 
4in. or more, although I have seen the split cotter through 
a clear 1 in. many a time as mentioned in earlier part of 
my letter. But the main cotter had only 1 in 96 taper on 
each side, so it was pretty secure, and things are all 
right whilst they are all right. But no one would like to 
let a connecting-rod cotter go without its set screws, which 
are really the sheet anchor (for all the good split pins and 
cotters are for such purposes, they might as well be left 
out), Why, then, run the risk of the crosshead cotter 
being in same condition ? 

I will just revert to one or two matters touched upon 
earlier in this letter. 

Thrust of Piston Opening Crosshead.—This could easily 
be experimented upon. Cotter up a rod and apply a 
20-ton thrust and see how much the rod moves up into 
the crosshead ; either by direct measurement or by obser- 
vation of the cotter. A very slight inward movement of 
the rod would be apparent to the man who had cottered 
it up, either by the way he could drive the cotter a bit 
more, or else draw ib out. This gauging, however, is not 
quantitative, and perhaps would not be accepted as 

roof. But we could cotter up and then hang a few 
ste A =P on to the cotter, and then apply the 
thrust; if we had, say, a 1 in 25 cotter, a movement of 
giz in. would drop the cotter 4 in. If the pressure were 
put on quietly and all jerks obviated, there could be no 
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doxbt as to the crosshead having fairly yielded. How- 
ever, as I said before, one can easily satisfy himself in 
any specific case (of actual working) by drawing the cotter 
and examining the edges. 

Valve Spindle Sockets.—I did not trouble to show it in 
the diagrams, but there ought to bea taper pin hole at 
back end of socket, for the purpose of starting the spindle 
when disconnecting; the pin would be about } in. and 
5. in.; it is very seldom adopted, but it ought to be; if it 
is not there, the socket will 4 to suffer. ; 

In connection with drawing out the rod, there is one 
point that might advantageously be looked after; when 
turning up an old rod, I should ease the end a bit where 
it does not enter the packing; the parallel part I mean ; 
the turner could easily note the length of the unworn part 
and give ita good easing, the last thing; the shed men 
would hold his name blessed when next taking it down, 
especially if much worn and with some metallic packings. 

have seen valuable houra wasted getting out valve 
spindles that had worn a lot; of course they had been 
turned up scrupulously parallel all along, and being from 
y's in. to ;4 in. bigger than the middle of the rod (through 
wear), wanted a lot of drawing. This is such an easy 
thing to rectify, and yet it is sure to be scoffed at. 

I must own that I should be very careful about giving 
orders for this, if using screwed ends, because I should 
most decidedly have them bsar on a shoulder, as in 
Vauclain’s ; well, towards the end of a rod’s career, there 
would not be much bearing surface on this shoulder, and 
a turner might take too much off the end of the rod; the 
only thing would be to limit him, say to never getting 
below a bare ,; in. of shoulder. With cottered ends 
you can leave him alone, he cannot do any harm with an 
end like Fig. 4 (at least he must nob encroach on the 
conical fit), and if there is a shoulder—well, all I can say 
is, it ought not to have a bearing on the crosshead. 


Turning Down Reds for Wear.—I gave } in. a-side as a| p 


maximum, a very liberal allowance, too; an amount that 
would, with average rate of wear, last out most engines. 
As to prolonging the cone into the rod, as in Figs. 4 
and 5, I would suggest this for renewals of existing 
engines, where they admit of it; in getting out a new 
one, I should grudge any more clearance than actually 
necessary, say 4 1n. between the face of the cross- 
head and the ends of the gland studs; any more 
than this is only unduly robbing the connecting-rod. 
It is a question, though, if it would not be worth 
while in the case of solid crossheads or enlarged ends 
(especially when the latter accompany som arrangements 
of metallic packing) to make this clearance sufficient to 
enable you to get at the rings without unshipping the 
piston, in the former case, or drawing the rod through in 
the latter. It looks best to make the end asin Fig. 4, bub 
it will suffice to run the cone off into the body of the 
rod through the space of an inch or so, say with a 2 in. or 
3 in. radius. 

Material for Rods.—I am not particularly in love with 
very high steels for this purpose, for, with end-failures, 
in the absence of electrical welding plant, the rods would 
be scrapped. know of one line that uses about 32-ton 
steel for their piston-rods; they have a solid crosshead (a 
forked end, that is), and are therefore expensive rods, yeb 
they are always thrown away for defective ends. Any 
good smith would undertake to shut an end on such a rod 
and answer for it. It has often seemed to me that 
iron rods wear as well, if not better, than steel ones. We 
might use cold rolled iron and get a few tons extra 
strength, but we should lose it the first time we put the 
rod in the fire. 

Screwed Ends.—‘‘ Novoye Vremya” talks of these break- 
ing short off. I have known scores have the nuts stripped 
right off, but not the rods break. These averaged 32-ton 
steel, and the screwed ends were V-thread, seven per 
inch, 3 in. in diameter over all and 3in. long ; the body of 
the rod was 2}in., thus securing, I suppose, what he 
wishes ; on the other hand, all Webb’s are much smaller 
than the body of rod, as are also Vauclain’s, and I never 
saw one fail. This striving after a hard-and-fast uni- 
formity of sectional area is all very well in its way, but, 
like many other things, you can overdo it. (I need 
scarcely say that it is the correct thing.) However, if I 
were designing a crosshead like Webb’s, I should most 
certainly not entail the disadvantages of a swelled end, 
to gain what your correspondent desires ; I should keep 
the rod flush right along, so as to draw out without 
interfering with the packing and avoid split glands and 
bushes ; but at the same time I should most certainly put 
a shoulder on the rod to bear upon the crosshead. 

I may as well sum up the points I have insisted on in 
this letter ; (1) and (2) apply to cottered ends only : 

1. Insure contact between the end of the rod and the 
inside of the crosshead at the back end, and see that it 
bears, if anything, on the outside of the annulus, as 
there the crosshead is stiffest. 

2. Where there is a shoulder on the rod, keep it of the 
face of crossh It is a question, though, if it would 
not be worth while in the case uf solid crossheads or 
enlarged ends (especially when the 'atter accompany some 
arrangements of metallic packing) to make this clearance 
sufficient to enable you to get at the rings without un- 
shipping the piston in the former case or drawing the 
rod through in the latter. 

3. With a rod that passes through the crosshead and 
takes a nut at the far side, by all means have a shoulder 
to bear on the crosshead; this shoulder to have quite 
din. radiue. 

4. Insure a good job to begin with, especially with a 
cottered end, and try and have due care exercised in the 
shed when changing crossheads or rods, to see that the 


conical fit is all right, and that the cotter is a correct (not 
merely tight) fit. 

5. In the case of all pistons, see that there is a collar on 
the rod to bear up on the piston head. Where the heads 








are never taken off, secure by a pin asin Fig. 17 (page 115 
ante). There is nothing to be gained oy making a huge 
hole right through nut and rod. If the head has to be 
removed for piston examining, or when disconnecting (as 
in Stroudley’s rods), put a pin at the back of the nub, and 
give it about ,',in draw in the hole, so as always to keep 
it up to the nut, for although the piston may not move 
up further every time, which it will not do if the rod 
has a collar, still the nut will go round a bit further, and 
if the hole is through the nut it is a nuisance. 
Given good material and the observance of these pointe, 
I think rod failures ought to become in future conspicuous 
by their absence, 
Yours faithfully, 
H. Roire. 





MILITARY AND CIVIL WORKS IN INDIA. 
To THE EpIToR OF ENGINEERING. 

Srr.—The particular difficulties treated of in ENGINEER- 
ING, June 21, with regard to military engineers in India, 
were long ago foreseen by the late Sir William Denison* 
when Governor of Madras, who, commenting on the 
Public Works as he found them in the hands of the 
Indian Engineer —— observed that for a few 
years that body could keep things going, but as 
their numbers lessened, the vacancies would have to be 
filled from home, and the English and Indian systems 
would necessarily come into collision. For, he goes on to 
say, ‘‘if we suppose the death of a captain of Engineers 
in charge of some Public Works district, the —- in 
the corps will have to be filled up by an officer from Eng- 
land. Sor the officer so sent out will not be able to 
speak any of the vernacular languages; he may be un- 
willing at his time of life to commence their study. If he 
cannot qualify for the Public Works Department, he will 
8, according to the existing system, a supernumerary, 
with no duties to perform. We are practically divided 
into two sections. One, and that the most numerous, looks 
to India as its principal sphere of duty, while the cha- 
racter of that duty, and the mode of performing it, is so 
different from that which prevails elsewhere.” 

This was written in 1862, while the Indian railways 
were in their infancy, and journeys were still made by 
palanquin on occasions when time was a pressing object. 
Now that nearly all the districts are connected by rail, 
the state of affairs is greatly changed, though the diffi- 
culties all remain. To get a modern view of the question, 
we would naturally turn to Sir G. Chesney’s *‘ Indian 
Polity,” but, curiously enough, the book contains very little 
about Public Works Department organisation, beyond 
mentioning that the portfolio of the Department is 
usually held by a member of the Civil Service, who 
can have no possible sympathy with engineering detail, 
and is exchanged every few months. It must, there- 
fore, be a thorny subject to deal with, and the reason 
why Sir G. Chesney has had to leave it alone is evi- 
dently because he saw the immenee difficulty the fall- 
ing of the rupes to a shilling was putting in the way of 
reconstructing any of the European services in India, and 
especially the Public Works establishments, as they are 
inextricably bound up with general finance. 

Practical experience of the work, and the country where 
it lies, must therefore endeavour to fill the hiatus. It 
amuses to speak of engineers’ ‘‘easy chairs ;” but what- 
ever may be the case at home, the ‘‘long armchair” 
is a necessity of the Indian verandah, but it by no 
means presupposes indolence during the cooler hours 
of the day. The fact is that the climate and 
environment of India differ from those of any other 
country in the world, and it teems, in consequence, with 
anomalies. But the feature which dominates the rest is 
the er of a European under a solar temperature 
of 130 deg. to 160 deg., with that of the air seldom or never 
below 82 deg., walking freely about, as in temperate 
regions, or even the Sandwich Islands. There is great 
risk of heat apoplexy, and always a broiling discomfort. 
The reason is sufficiently plain in the Englishman’s white 
skin and sensitive organisation to match. No amount of 
acclimatisation alters matters. On the contrary, the in- 
convenience and risk are said to increase with length of 
residence. The natives of India, on the contrary, find 
the climate very congenial, if allowed to take things 
easily. They are able to be out at all hours, walking or 
—~- as the Eoglish do at home, without any risk or 
discomfort, and in the hottest weather; the reason is 
simply the possession of a swarthy skin and organs 
adapted to the tropics. No one who has never been in 
India during the warmer months can imagine the enormous 
pressure exercised visibly on Europeans, and indirectly 
even on the natives, by the fury of the Indian sun. It is 
unnecessary to go into particulars about the former, as so 
many engineers have returned that they can be asked for 
the information. But one of the most obvious effects of 
climate is the rapid ageing of the constitution that takes 
place after the age of, say, 45 is , of those who have 
been 25 years exposed to it, which causes the retirement 
of Indian officials at a period earlier by about 10 years 
than it would have been at home. The rates of life 
assurance are also double for India, and there used to ba 
much prematurely white hair seen there. 

One might ask here, what had such digressions to do 
with Public Works nn organisation? Butit can 
be shown that these physical considerations underlie the 
whole question, and are essential to understanding its 
difficulties. It is an imperative necessity to suit the 
Public Works Department organisation to the natives, if 
it is to work economically. In the first half of the 
century, when the East India Company held sway, there 


* Denison’s we Varieties of | a Viveregal Life.” He 
altered some of his opinions about the Public Works 
Department subsequently—not those stated here, 








was an idea that by precepb and example the natives could 
be induced to alter all their habits, dress in broadcloth, 
wear beaver hats, play the piano, and give late dignity 
parties. This Creole — has been abandoned for many 
years. With an average labour wage of 3d. a day, and 
9d. a day for artisans, it is seen to be as impossible for the 
native todo what would require an income of Rs. 500 per 
month—the lowest on which a European with a family can 
live respectably—as for the latter to satisfy all wants 
on the modest Rs.15 monthly which the Hindoo of 
the districts considers fairly adequate. There is a radical 
difference in the requirements of natives and Europeans 
in India, which nothing in the power of man can materi- 
ally alter. The natives, owing to climate, waste little 
tissue, and can do with a small amount of simple food. 
Dining, in our sense of the term, is no pleasure to them, 
and taking meals is treated as a disagreeable incident of 
the day, to be got over rapidly in any available corner, 
and the least possible time. Indeed, the average native in 
regard to mere animal wants descends to that lowly plat- 
form for the time, and is rather stabled than housed. 
This characteristic enables them to live merrily their wa’ 
for a song; 10s. monthly will allow a Brahmin clerk wit! 
his family to live with the greatest respectability, and 
satisfy oan needs. A few occasional purchases of 
cotton cloth keep the wardrobe replenished, and the 
house need be only four bare walls, without crockery, 
napery, pictures, furniture, or children’s dresses, 

Thus the climate, which cheapens everything on which 
living depends for the native, increases the necessary 
wants of Europeans, and in consequence the Englishman, 
in order to exert his full power in such a country as India, 
requires double the salary which would be given at home. 

ontrary to the experience of most countries and the 
colonies, raising the pay of native workmen and super- 
visors does not increase their efficiency in proportion. 
The trade and means of communication in India may 
also make great progress, without causing any marked 
change in the mode of life of the natives with whcm 
engineers have to deal. The results are produced, like 
the hive of honey, by the aggregate labours of an ex- 
tremely numerous but feeble folk, and having to employ 
four workmen to one adds to an engineer’s trouble vastly, 
as well as to the bulk of the accounts. 

The structure of the native community is so different, 
too, from that of a vigorous European population. Even 
the schoolboy has begun to enter on family life. Every 
native is, or must be, mated, unlike ours at home, which 
has 40 per cent. of the adults single, and, of course, such 
a state of things can rd be kept going ¥ an exacting 
domestic economy and a huge death rate. Such an exist- 
ence is for them, no doubt, compatible with much plain 
living and igh thinking, but not with spontaneous enter- 
prise, muscularity, good wages, and long hours of work. 

What railways have really done is to form two Indias, 
one inside the other, but both quite distinct. The newer 
India of the Europeans consists of the large military 
cantonments and headquarter cities and towns, now all 
joined by lines of railway. In these tolerable houses can 
be rented ; they are fairly healthy places controlled by 
municipal authorities, and contain shops, clubs, and 
= gardens, churches, and most other — of 

estern civilitation. The natives, on the other hand, 
keep to their own Ghettos, as the Orientals did in the 
towns of medieval Europe. The military cantonments 
also, instead of being planted, as in the time of the East 
India Company, where commissariat supplies were 
cheapest, which was usually in the steamiest places, are 
now in the coolest and healthiest situations accessible. 
So that Engiishmen in the —, offices, or on Army 
duties, can lead much the same life as at home, with what- 
ever enjoyment the climate permits; but nowadays, as 
Sir G. Cheoney points out, they seldom come in contact 
with other natives than their own office clerks and 
domestic retinue. 

As to the other, or older, India, in order to get an idea 
of it, the small scale map showing chief towns has to be 
set aside, and it is necessary to take up a stray sheet of 
the Indian Ordnauce Survey, on the scale of four miles to 
an inch, when modern, or railway India, known to touristr, 
falls out of sight, and the real country underneath dis- 
closes itself as a wilderness of hundreds of smallagricultural 
villages, which the peasantry, who form 95 per cent. of 
the total 280 millions of the population, inhabit. These 
villages are unalterable and unaltered by railway exten- 
sion. They are com of mud huts with flimsy thatch, 
flat, or tiled roofs, such as Dr. Johnson could not have 
deecribed with all his experience of the Hebrides. Fami- 
lies share the interiors with their goats and cattle, wear 
little moreindoorsthana pocket handkerchief apiece, repose 
anywhere on the earthen floors, eat off leaves, cook with 
cow-dung in globular pots of clay, and sit on their hams 
instead of chairs. It requires an pe ge oy to under- 
stand how such an environment of bare poles can admit 
of a fair amount of intellectual refinement, and no small 
punctiliousness of manner. Only those who have been 
out hour upon hour in the Indian sun can enter into how 
it comes that there should be no real wish on the part of 
villagers for improved conditions. 

Needless to say that no European engineer can go 
freely about this India of the districts, and these thou- 
sands upon thousands of villages, with a bundle of wraps 
and a hand portmanteau, as he would in Australia, or 
find it possible to stay for five minutes’ shelter under the 
roof of a native house or hut in one of the villages. For 
travelling in the districts a large equipment of tents, 
—~ utensils, provisions, and servants is necessary—a 
troublesome and rather expensive mobilisation, in fact, so 
as to be able to take the field. 

With the existence of these two Indias, which are in 
close contiguity, and yet as far asunder as north and south, 
the entire question of military and civil works is mixed 





up. As there is a duplicated India, so there are two 
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kinds of Indian official work. That performed in Euro- 
pean stations by the higher officials, and the Army on 
duty, is done under more or less civilised conditions, as 
already explained. Work is found within sight of the 
house doors, or a radius of a five miles’ drive ; every one can 
meet in the evening for amusement, and dine and sleep at 
ome. 

. But what is called ‘‘district work”—and, except the 
barracks, all engineering work in the ordinary Public 
Works Department of any real importance, speaking 
widely, belongs to this class—is a very different matter. 
The essence of such work is that it obliges those who 
have to do it to live out among the natives, and, as a rule, 
some distance away from the European stations and com- 
munities. It was to this necessity that Sir William Deni- 
son alluded. ; 

In former times this was not considered so much of a 
hardship. Cadets got their first appointments by 
patronage, and came to India early in life with the 
expectation of having to remain in it till pensioned at 
an advanced age. There were only at that time the 
membars of the Covenanted Civil Service and the Army 
in the Service, bound by a number of ties and interests 
in common; no one knew what might not happen, roads 
and railways were being made, and all the natives looked 
for were their directions. The rupee was worth 23s., pro- 
motion was by seniority, and for the well-behaved, as 
deliberate as iawek, if often as slow as the hour hand, 
while furlough to Europe could only be had at 10 years 
intervals. As the covenanted civilians were limited in 
number, the East India Company professedly filled the 
additional civil appointments, forests, police, surveys, 
telegraphs, education, and Public Works establishments, 
by those officers of their Indian Army whom they deemed 
qualified. The privilege was held out by the East India 
directors a3 one of the principal inducements to enter 
their military service. It may bs noted that the late Sir 
James Caird, reporting to Parliament on Indian rural 
economy, has actually recommended a return to this way 
of officering the revenue service. 

At any rate, the Indian Army was joined—or parents 
allowed it to be joined—by youths from very different 
inducements to those presented by an ordinary home 
Army career, and, of course, no one without these would 
dream of expatriating themselves to take up Indian dis- 
trict work. Moving about the districts gave a claim to 
travelling allowances, there was much interesting road 
and canal work being done, money could be put by for 
periodical leave, and after getting accustomed to coming 
across but few Europeans, which took some time, men 
found the districts had their attractions. Besides, in the 
East India Company’s time, not nearly so many officials 
had families as now, and when they had, kept them at home 
foreducation. So that they could shut their head-quarter 
residences for weeks and months together, and stay out on 
the district works without inconvenience. However, 
there was always a certain amount of barrack building 
to be done in the large military cantonments, and these 
settled charges, with work comprised in a morning’s 
drive, were in graat demand by Engineers of longer service 
upon whom, for obvious reasons, the somewhat “‘ piratical” 
life in the districts had palled. It was the same with 
secretariat and presidency town appointments. a 4 this 
class of Engineers district associations were cordially de- 
tested in their inner souls, and it was to them also, as Sir 
G. Chesney tells us, from being more under observation 
of the dispensers of patronage, the service tit-bits com- 
monly fell, 

As time went on, and the Suez Canal brought India 
nearer England, the dislike to patrolling the roads 
and threading the feverish jungles became accentuated, 
and all the more when revised travelling allowance 
regulations, a falling exchange, and rising prices of forage 
and supplies, made this mode of life less profitable than 
in the fixed cantonments. For one of the most notice- 
able effects of railways in India is to draw produce from 
the villages to the large markets, and make grain dearest 
where it is grown. The temper and attitude of the natives 
to official Europeans, owing to the disturbance caused 
by the inrush of Western education and improvements, 
is also not the same as formerly, because they appear to 
them as little more, very often, than the heralds of taxa- 
tion, 

To expect an Engineer officer who has served long in 
England, used to mess dinners, scientific courses of in- 
struction, war service, and manceuvres with the other 
arms, Levées at St. James’s and the Horse Guards, a 
club in Pall Mall, and perhaps with a family growing up, 
to plunge with zest and for years into district life in 
India, passed chiefly in sheds and tents all by himself, 
was more than Sir William Denison could venture on 
doing. The Indian officers had their special inducements 
and privileges, felt they were in for it, and made the 
best possible out of whatever came to hand, and their 
efforts were well seconded by the rules and traditions of 
the Indian services, 

One inevitable consequence of opening 18,000 miles of 
railway has been adding a new kind of work to that done 
in the cantonments and districts. Roughly speaking, the 
civil engineers who are at the same time M.I.C. E.—ex- 
cluding a few canal engineers and specialists—are in India 
practically all railway engineers. Now engineers on 
railways have the minimum of the disrelished kind of 
district work even when a line is being constructed. The 
executive charges are of small extent, owing to the magni- 
tude and cost of the operations, and the works are within 
& morning’s ride of the very comfortable head-quarters 
provided. A civil engineer, no matter of what home ex- 
perience, can take up the position of resident or chief 
engineer of an Indian railway without feeling either 
lonely or put out, supposing with the rupee at a shilling 
it still pays. Asarule, itis to railway work that civil 
engineers would gravitate. But in a country held upon 





a military tenure like India it is absolutely necessary that 
a certain proportion of the military Engineers should be 
fully acquainted with the construction and management 
of railways, and this is a minor point that has to be con- 
sidered in any scheme of Public Works Department 
organisation. One thing is clear, that railway berths which 
are within the pale of European civilisation will be in 
full demand by civil and military engineers alike, and 
there is ample room for both. 

The increasing distaste for performing lonesome dis- 
trict work, always surrounded by the natives, had no 
doubt, much to do with the formation of the Military 
Works branch of the Public Works Department in 1871, 
and spread of a love for auditing accounts. It had 
become a matter of difficulty to keep the younger engi- 
neera, with their fresh English recollections, on the scene 
of their road making, and away from the fascinations of 
polo and lawn-tennis, with the improved means of loco- 
motion. Formerly it was managed by fixing district 
enginerrs’ offices close to some native towa where there 
were few or no resident Europeans, a measure which sub- 
stituted books and magazines, or a gun, for other recres- 
tion, and let nothing distract from outdoor work. Pre- 
sent arrangements would be almost a final reform, bring- 
ing the home and Indian systems into as near adjustment 
as the conditions permit, were it not for the expense, and 
that, despite railways, the necessity for doing the whole 
style of district work thoroughly well, and to a great 
degree in the former ry has not vanished. One of the 
earliest indications of India bsing in revolb would be 
some fine morning the abrupt stoppage of mail trains and 
telegrams, when the movement of troops would be thrown 
entirely upon the common roads. Consequently the 
trunk roads, made at great care and expense by the Indian 
engineers, are of the most vital importance, being mili- 
tary lines of communication, and should be in charge of 
Engineer officers from the Hindu Kush to Cape Comorin. 
No Europeans had so intimate a knowledge of the topo- 
graphy of India, derived from riding slowly over the most 
out-of-the-way parts of the length and breadth of it, as 
the Engineers, and this cannot be gained by residing in 
the cantonments and travelling by rail. Some extra 
outlay may be involved in their resuming charge of the 
roads, because efficient inspection will oblige the surfaces 
to be well maintained, and the Engineers must be properly 
sheltered. 

Before the railway era, by far the most economical 
working of the Public Works Department was when 
under the old Indian Engineers, and its continuance was 
recommended by Public Works Commissioners in a Blue- 
book of 1853 for the very same reasons as can be adduced 
now. For India, they said, and the class of work, mili- 
tary agency was on the whole the most effective at the 
cost. Sir Guildford Molesworth has much later expressed 
the same opinion. Ib will not, of course, do to tack on 
100 miles of trunk road making to a heavy barrack build. 
ing charge, and send the only executive engineer care- 
fully away into the wilds while his underlings are mix- 
ing the lime with kiln ashes, as certain non-engineer de- 
——— superiors did in the case of the Saugor 

arracks, bringing censure on the late Captain Faber, 
whose work had till then been expressly praised in the 
official gazette. 

The question of station versus district works has been 
staved off by separating the military works, which allows 
of Engineer officers leading much the same life as the rest 
of the Army, and their ceasing to travel in the districts, or 
see much of the native population. Roads and works 
connected with these have fallen either to the ordinary 
branches of the Public Works Department, in which there 
has been simmering discontent, not unknown to back files 
of ENGINEERING, or to what are termed Boards’ engineers. 
The district road funds can rarely afford more than 
Rs.500 a month salary, with a small travelling allowance. 
The engineers are invited by advertisement in the news- 
papers, appointed by the district magistrates, and can be 
discharged at any moment without pension by that 
authority giving three months’ warning. It is needless to 
say that no engineer would be tempted to reply to such 
advertisements from England. hey would have to 
encounter district work in its harshest shape. 

The advantage of the East India Company’s military 
system was that it secured engineers of a much higher 
status than would have been otherwise procurable for 
district works of an indispensable yet unambitious kind. 
Belonging to the same order as the Army and Covenanted 
Civil Service, the isolated engineer was the representative 
of a large official fraternity, with like rank and prospects, 
and had to that extent the ear and support of Govern- 
ment, which means a great deal in coming in contact with 
Asiatics. The inconvenience of any different system may 
be illustrated by the case of an English architect with a 
practice in Paris, who had been engaged for some years 
by Government at Calcutta, and was asked to join the 
Public Works Department permanently. Before deciding, 
he put the question, ‘‘Can I be guaranteed against being 
sent out on the roads?” and as he himself told the writer 
this could not be insured, he returned to the Continent. 

A bureauracy has only to be named in these days to 
wish it swept away, but till public opinion is better in- 
formed, and the daubing of mango trees can be treated 
with indifference, a widespread Army organisation is re- 
quired in India, and its place cannot safely be taken as 
yet by civil officials. It is true an advanced civilisa- 
tion draws a distinct line between civil and military em- 

loyment, but India has clearly not reached this stage. 
The villages composing most of it perhaps never will in 
any conceivable time, unless the climate were to entirely 
change. So that in arranging the details of administra- 
tion, the balance has to turn on the side of economy. 

Without attempting to say how ordinary public works 
should be managed, the present state of the Indian finances 
points to the alternative of replacing these works under a 





strictly limited number of continuous service milita 

Engineers as the most advisable course to follow. If civil 
ee are wanted in addition—we are not speaking of 
railway engineers and specialists—they can only be afforded 
when trained and appointed in India itself. For the leading 
feature of the political situation is that the country is 
held against mutiny and invasion by the British troops 
and naval power with the approbation of the masses of 
India in a sort of unexampled trust; the strain on the 
revenues caused by the presence of so many Europeans is 
felt in an increasing degree by the natives, the currency is 
in the way of either their longer entertainment, or re- 
munueration on the old scale, and, therefore, economy 
calls for the substitution, as far as possible, of indigenous 
for foreign management, But this implies a strong re- 
serve of officers for the Army. 

_ When the overland route is opened, as it might be in a 
single-year, from Egypt by railway across Arabia, and 
steamers run down the Persian Gulf to Kurrachi, bring- 
ing London within a week’s journey of India, the political 
situation will be considerably altered. Bub the question 
of civil and military works will not be much affected, 
because the a of empire will be just the 
same. There must be an entirely new field for civil engi- 
neers on short engagements in the vast territories round 
the Persian Gulf, where misgovernment keeps out 
British capital, and some expansion of the Indian field. 
Bub the district work has still to be done, and somewhat 
in the old trite way notwithstanding. 


India, July 12, 1895. Emeritus, 





THE SYMPALMOGRAPH. 
To tHE Eprtor oF ENGINEERING. 

Srr,—I am very much interested in the article on ‘‘ The 
Sympalmograph,” or better termed ‘‘ Harmonograph,” 
being a combination of simple harmonic motionr. I think 
alittle addition to the instrument would make it still 
more interesting. With the one I made some time ago I 
arrange to get— 

Two straight line motions at right angles to one an- 
other. 

2. Two straight line motions at right angles to one an- 
other, and also one at 45 deg. to each of them, by means of 
@ travelling table. 

3. Two straight line motions at right angles to one ar- 
other, and a circular motion, which gives you curves like 
those obtained with a geometric chuck. 

T inclose a few sketches of my apparatus, which I think 
will help some of your readers to produce a really good 
instrument for themselves for about 3s. f 

There is another arm not shown in the sketch, like A 
with its pendulum, put atright angles at B, and con- 
nected to the hinge at C. 
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The hinge is of brass, long compared with its breadth, 
to be obtained at Beach and Pond’s, Old-street, City-road. 
You will, of course, have to knock out the staple in the 
hinge, and replace it with a steel scriber. This makes a 
capital thing for tracing the curves on smoked glass. 

n the scale pan going over the pulley D you put in 
weights to adjust the rate of the circular motion, and into 
pan E for the motion of the table at 45 deg. to the other 


two. 
I should be much obliged if you could possibly find a 
little room to insert this in your next issue. 
Yours faithfully, 
Liwis Crow, Mem. Inst. Junior Engineers. 
Lee Bridge, Lewisham, Kent. 
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ELECTRIC COMMUNICATION WITH 
LIGHTSHIPS. 


As recorded on page 770 of our last volume, several 
lightships have been put in electrical communication 
with the shore, and valuable information has been 
transmitted with regard to ships in distress, many 
lives having been saved in consequence. There have, 
however, been several breakdowns of the apparatus, 
principally due to the chafing and breaking of the 
electric cable between the mooring and the vessel. As 
this is a contingency that it is difficult to avoid when 
the cable is led on board, a trial is to be made of the 
inductive system, in which the cable lies wholly on 
the bottom of the sea, and the signals are transmitted 
over the intervening space to the apparatus on board by 
electro-magnetic induction. The apparatus to be used is 
the invention of M. Sydney Evershed, of Woodfield 
Works, Harrow-road, London, and its principle is 
illustrated diagrammatically in the annexed illustra- 
tion. Fig. 1, not drawn toscale, shows a lightship B, 
able to swing round a mushroom anchor. Around the 
circle which it is capable of occupying there is laid, 
on the sea bottom, a ring of cable A, connected to the 
shore station, as shown. A secondary coil is fixed on 
the ship, and should consist of, at least, 50 turns of 
insulated wire, of as low a resistance as possible. Ifthe 
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or less definite were given, were old-age pensions 
and a reform of the poor laws. The two are inti- 
mately associated; as a matter of fact, the first can- 
not well be dealt with without to some extent dealing 
with the latter. It is, indeed, doubtful whether any 
scheme of old-age pensions, or anything approaching 
to a scheme, ought to be attempted without making it 
a part of poor-law reform. It certainly cannot well be 
kept absolutely separate from the latter, for the poor 
laws must be proportionately modified in some very im- 
portant details of management. If an old-age pension 
scheme is to be formulated independently, then the 
poor laws must be modified to meet its requirements. 
That old-age pensions were a prominent subject in the 
rural districts is beyond question. In many parts of 
the country the bills are still standing on the walls 
and hoardings, in which it is said, ‘‘ Vote for ” (So- 
and-so) ‘‘and old-age pensions.” The growing horror 
of the workhouse is a healthy sign in our villages ; 
the more that healthy feeling is developed the better. 

It might be worth while to suggest a mode in which 
the subject could be presented to Parliament, and 
through Parliament to the country. In the first place, 
the poor laws want to be consolidated, so as to show 
exactly what they are, their extent, and their limita- 
tions. There is not usually any great difficulty in 
carrying a Consolidation Bill, if the measure is one of 
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ship is built largely of iron, the secondary coil should 
be arranged around the outside of the bulwarks ; its 
magnetic axis must be as nearly as possible normal to 
the plane of the ship’s decks. Of course the coil must be 
as large as the dimensions of the vessel will permit. In- 
terrupted currents are sent through the submarine cable 
by means of a key K and acontact-breaker W driven at 
such a speed as to interrupt the current several thou- 
sand times a second. The discontinuous currents in 
the cable ring A produce rapidly alternating electro- 
motive forcesin thesecondary coil, andalternate currents 
pass through the telephone T, and indicate their pre- 
sence by the buzzing of its diaphragm. The signals 
are read by the Morse code. ‘The difficulty with in- 
ductive telegraphy lies in calling the attention of the 
operator, as, of course, he cannot live with the tele- 
ens at his ear. This difficulty appears to have been 
removed by Mr. Evershed in an exceedingly ingenious 
manner by the invention of a cumulative impulse relay. 
Several forms of the instrument have been worked 
out, one of them, on the principle of the D’Arsonval 
galvanometer, being illustrated in Fig. 2. A rectangle 
of wire V is clamped in an insulating support I. 
One side of the rectangle is placed between the poles 
N, S of a powerful magnet, and when the rectangle 
is traversed by alternating currents, timed to corre- 
spond to its frequency of vibration, it receives a 
series of cumulative impulses, and is set in vibration. 
This vibration brings it against a contact on the 
similar rectangle P, which is tuned in unison with V. 
When the two touch the circuit of a local battery is 
closed, and a bell rung. The two similar rectangles are 
used to prevent accidental contact due to mechanical 
jars. The second rectangle may be traversed by 
alternating currents in the opposite direction to the 
first. The currents employed in calling are not the 
same as those for speaking. A frequency of 20 to 40 
periods per second is suitable, and is obtained by 
means of a tuning fork or other similar device. The 
vessel on which the induction telegraph is to be tried 
in the first instance is the East Goodwin, which lies 
outside the Goodwins, and will require a cable of some 
10 nautical miles in length. 





INDUSTRIAL NOTES. 

Tue whole of the elections being now over, and the 
preparations having been made for the assembling of 
the new Parliament, the Government have to consider 
what their policy shall be, and to what extent they 
have committed themselves at the hustings. Among 
the subjects discussed, and upon which pledges more 
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mei consolidation. During the last 10 years the plan 
as been to get the second reading of such a measure, 
and then to commit it to a Joint Committee of Lords 
and Commons, by whom every clause is considered and 
compared with the existing enactments. This done, 
the Bill is read a third time, and passed. In the 
House of Lords sometimes merely verbal changes are 
made, or the clauses or sections are rearranged, but 
no material amendment is admitted. The reference 
again to the House of Commons is merely formal. 
As soon as the Bill is prepared and introduced, the 
Old Age Pension Bill can be drafted, for then it will 
be seen how, and to what extent, its clauses will fit in 
with the existing law, and, to a great extent, what 
changes will be required in that law if the Bill is 
likely to be carried. It will then be possible to intro- 
duce an amending Bill dealing wholly with the poor 
laws, either only to the extent rendered necessary by 
the Old Age Pension Bill, or further if need be. Here, 
at any rate, is a mode of practically dealing with the 
subject in a way which will meet the requirements of 
the case, in so far as the poor are concerned, in whose 
interest the proposal is specially made. In this way, 
also, the two subjects = oven firme and old-age pen- 
sions can be separated and kept distinct, and yet at 
the same time the one will be the complement of the 
other, fitting into each other as regards the legal pro- 
visions in such manner as to be easily administered, 
To enact a pension scheme without changing the poor 
law will only make confusion worse confounded, and 
increase discontent. 

The new member for Derby, Mr. Geoffroy Drage, has 
just given his views upon this subject of old-age pen- 
sions ina rather voluminous form. He can see some of 
the difficulties, perhaps too many of them, too clearly to 
fit him for the task of suggesting a measure. None of 
the schemes proposed seem to satisfy him. The idea 
of subsidising friendly societies, trade unions, or other 
bodies is not very feasible. Public money cannot very 
well be voted without some kind of popular control ; 
and yet outside interference with those bodies will 
be resented and resisted to the utmost. Whether 
they could be induced to change their rules so as to fit 
in with a general scheme of old-age pensions, is a matter 
of considerable doubt. Besides, none of the schemes 
propounded go far enough in this direction. Many of 
the best trade unions — 9s. or 10s. per week 
superannuation ; most of the proposals only go to the 
extent of 5s, or 6s. per week. It is difficult to see how 
the two can be fitted into each other, especially if all 
have to contribute alike. Where no superannuation 
is provided, there is less difficulty. If all are made to 

y, all alike have a right to the pension. But it may 

possible and even justifiable to provide that the 
eo shall only be allowed on personal application. 
hen those who needed it would apply, while those not 


needing it might regard their contributions as so much 
taxation for the general good. One suggestion might 
be ventured upon as a means of providing a nucleus of a 
fund for old-age pensions, namely, a shilling registra- 
tion fee at birth. The sum is small, and would not be 
severely felt even by the poorest, and this fee might 
be provided for by a mutual fund, if need be. 





It appears that there has been no resolution sent in 
to the Parliamentary Committee in favour of the 
Socialistic resolution of the last Trades Congress, for 
appropriating all the means of production, distribution, 
and exchange. But there isa resolution for rescind- 
ing the resolution ed at the last congress, and 
which was reaffirmed at the Manchester conference. 
The debate will, therefore, be on the motion for the 
rescinding of that resolution. It may be met with a 
direct negative, or by the ‘‘ previous question ;” the 
latter form will be the one which will be most likely 
to catch votes. 





A very curious correspondence has taken place 
between the chairman of the Government Workers’ 
Sweating Investigation Committee and the Duke of 
Devonshire, in which the latter was asked whether the 
proposals of the Committee were just and practicable. 
The Duke replied that he saw no objection to the 
organisation of the workers employed by the Govern- 





ment, but he could not regard many of the objects 
enumerated in the agenda paper, which had been in- 
closed, as just or practicable. The wonder is that any 
| official of a body of workers could have sent such a 
\letter to the Duke. If the proposals to be laid 
before a body of delegates require to be submitted 
first of all to a Cabinet member of the Government, it 
is easy to see that the proposals must be considerably 
watered down in the first instance ; and even when so 
watered down, it is not very likely that a Cabinet 
Minister will give them his support. His place would 
be a lively one with his colleagues if he did. 





The condition of the engineering trades throughout 
Lancashire continues to improve generally and steadily. 
The reports from the principal industrial centres are 
regarded as satisfactory as regards the outlook for the 
immediate future ; but there is no marked revival of 
activity such as was generally anticipated. This, how- 
ever, may be due to the political crisis and the 
recent elections, and now the holiday season has 
come in close upon the previous interruptions to 
trade. The satisfactory feature is that there is 
no going back, no retrograde movement; the 
improvement goes on, albeit that the increase of 
work is rather slow. Moreover, the improvement is 
general in all branches, although it is less marked in 
some than in others. It is also most satisfactory to 
know that there are no serious labour disputes 
to interfere with the increasing volume of trade, nor 
are there any looming in the near distance. In the 
iron trade there is quietude as regards new busi- 
negs, but the users are well bought for some time 
to come, which means that the output is required as 
produced. Both the makers and the users can well 
afford to wait further developments, and therefore 
there is no booming in the market in any way. Prices 
are strongallround. The finished iron trade manifests 
no change ; makers are well supplied with orders, and 
they hold firmly to recent quotations. In the steel 
trade there is more activity than of late ; a fair weight 
of business is being put through, and prices are 
steady at recent quotations. On the whole, the out- 
look is very encouraging in so far as the immediate 
future is concerned, but there are no present indica- 
tions of a great flush of trade to make up for the dull 
times of the past two years, both as regards the 
volume of trade and the values or prices of material 
and productions. 





The condition of trade in the Wolverhampton 
district continues to show improvement, and the 
indications are even better than they were. At the 
last meeting before the holidays the attendance on 
’Change, both of merchants and ironmasters, was 
good, and business was fairly brisk. Bars, sheets, 
hoops, and angles were in request, and some good 
orders were booked. Specifications for the comple- 
tion of contracts entered into last quarter are readily 
forthcoming, the mills and furnaces are in full 
operation, and manufacturers can and do obtain the 

rices quoted for all new offers submitted. There is a 
ull in the demand for the better qualities of iron, 
but merchant bars have been in good request, and 
there have been some heavy dealings in common bars 
for early delivery. Common sheets and doubles found 
a ready sale, and makers, being well booked forward, 
were able to command increased rates from 2s. 6d. to 
5s. per ton extra on deferred deliveries, as an advance 
is anticipated at an early date. Galvanised iron and 
corrugated roofing sheets have also been in demand, 
both for home and foreign markets. The steel trade 
is fairly active in all branches, but the manufacturers 








complain that outside competition keeps down prices. 
Pig-iron makers are so pressed to meet the demand 
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THE BOILER EXPLOSION 





that preparations are being made to put two more 
furnaces in blast. The constructive branches continue 
to be fairly busy in most cases, and the engineering 
branches are feeling the increased improvement, 





The ‘official resolutions” of the Parliamentary 
Committee, to be laid before the Cardiff Congress next 
month, are of two classes, political and industrial. 
The political resolutions are sufficient of themselves 
for a three days’ conference, involving as they do the 
abolition of the House of Lords, payment of members, 
and the payment of official expenses. The congress 
would do better to leave these matters to the political 
bodies to wrangle over, and stick to industrial 
questions. Then there is a demand for an autumn 
session to discuss the unemployed question. After 
these come demands for an amendment of the Factories 
and Workshops Acts, following that of last session, 
amendment of the law of conspiracy, the prohibition 
of the entry of pauper aliens, and the Employers’ 
Liability Bill, on the lines of the Bill of 1892-3. 
These demands are tolerably wide to start with, but 
there still remains the demand for an amendment of 
the poor law, which is social rather than political. 





The referees, appointed under the Board of Trade 
agreement, in connection with the boot and shoe trades 
have taken a forward step towards the settlement of 
some of the points in dispute. At a recent meeting 
it was decided to advance the minimum wages of the 
clickers from 26s. to 28s. per week, and those of the 
pressmen from 28s, to 25s. per week. The new scale 
will commence on January 1, 1896, and will continue 
in operation for two years, unaltered. This was one 
of the points insisted upon in the strike, which it was 
thought might have to be abandoned after the strike 
was over. The probability is that other points will 
be similarly disposed of by concessions on either 
side, either as to the amount in dispute, or as to the 
time when the new scale shall begin to operate. On 
the whole, the negotiations are going on amicably, 
with no desire to reopen the sore questions which led 
to the strike and leds. 





A case of considerable importance in the cotton 
trade has just been decided under the Truck Acts. A 
weaver employed by the Cobden Manufacturing Com- 
pany, at Blackburn, summoned the company for a 
breach of the Acts by deducting 4s. 8d. as a fine for 
Spoiling a piece of cloth. It appears that the over- 
looker gave the weaver the spoilt cloth. The com- 
pany pleaded that it was the universal practice in 
the trade to impose such fines and deduct them, but 
the bench held that it was an infraction of the Acts, 
and fined the company 10s. and the costs of the action. 
The company did not appeal. 

The Building Trades Federation seem to be bent on 
bringing matters toa crisis as regards the agreement 
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of 1892. The menare holding meetings and organising 
in case of anything suddenly occurring to require 
action on their part. The question is, however, whether 
they are not rather provoking a conflict. So long 
as the employers keep within the four corners of the 
terms of that agreement, does it matter much whether 
it is, or is not, again ratified? The recent case of 
Hennessy v. Wright has had a depressing effect in 
some quarters, and it is questionable whether the 
case will be carried to a higher court on appeal. 
Officials of trade unions and of trades councils are 
rather alarmed at the recent decisions in the courts of 
law, 


The Co-operators are making a decided move to- 
wards a fuller development of co-operative production. 
The forthcoming conference, announced to take place 
at the Society of Arts on the 19th instant, will last 
over the entire week. It is stated that some 3000 
delegates will attend, so that the rooms of the 
Society of Arts will not accommodate more than 
about a tenth part of the number. In point of 
fact, neither Exeter Hall nor St. James’s Hall could 
accommodate 3000 delegates at a conference. It 
would, indeed, b2 a huge public meeting or demon- 
stration rather than a congress. Earl Grey is to be 
the president, while the vice-presidents will comprise 
the Marquis of Ripon, the Earl of Winchilsea, Lord 
Dufferin, the Bishop of Durham, Mr. Burt, M.P., 
Canon Scott-Holland, and others. It is to be an inter- 
national congress, and delegates will be present from all 
the countries in which co-operation has taken root. 
The main object is to promote co-operative produc- 
tion, but this is not the only object. The conference 
will endeavour to promote international action, and 
secure international support. It is probable that 
efforts will be made to promote international trading 
on co-operative principles, so as to give a market to 
the goods produced on such principles. The two great 
sections into which the British co-operators have been 
divided for so long are working together for this 
conference. Manchester and London have shaken 
hands, and now the handshaking is to extend to Ger- 
many, France, Belgium, Italy, Holland, America, to 
our colonies, wherever, in fact, the movement has 
taken root. It is in co-operative production that 
failure has been most conspicuous hitherto, though, in 
some branches of trade, great progress has been, and 
is being, made, The British section have their own 
fleet of sea-going vessels, and have agents all over the 
Continent. 





The Durham Coalowners’ Association have given 
notice of a reduction of 74 per cent. in the miners’ 
wages of that county, which proposed reduction will 
be duly discussed by the joint committee at an early 
date. The tendency is downward in all of the three 
counties—Durham, Cumberland, and Northumberland. 

In the districts covered by the federation the old 








agreement stands good, at the rates of wages agreed 
upon as the minimum rate when the conciliation board 
was formed. Thus, while the rates have gone down 
in Scotland, Cumberland, Northumberland, Durham, 
and South Wales, as also in the Forest of Dean and 
Monmouth, the wages in Yorkshire, Lancashire, 
Derbyshire, Nottinghamshire, Leicestershire, and 
other districts where coal-mining is carried on under the 
arrangement made with the Miners’ National Federation, 
remain intact. In some of these districts there have 
been complaints of changes in methods and of working, 
whereby the amount of wages earned has been reduced, 
but no direct infringement of the terms has taken 
place. On the whole, the agreement has been well 
adhered to by all parties, with, it is hoped, mutual 
satisfaction. At least losses by disputes have been 
averted, and these sometimes amount to a considerable 
sum, for idle collieries are expensive. 





BOILER EXPLOSION NEAR HALIFAX. 

AN explosion, attended with sad results, occurred on 
Thursday, May 23, at Beestones Mill, Stainland, near 

ifax. The mill was owned by Mr. John Shaw, 
woollen manufacturer, and the boiler was of the single- 
flued or Cornish type, with diagonal seams, known as 
Wright’s patent. It was about 18 ft. in length by 5 ft. 
7 in. in diameter in the shell, and 3 ft. in the furnace tube. 
So far as could be ascertained, it was made in the year 
1861 or 1862, and was bought about 30 years since by a 
Mr. Whittell, who then owned the mill, from Messrs. 
Armitage, of the Turnbridge Works, Huddersfield, the 
price paid being 60/., and an old boiler, which it replaced. 
It was not new at that time, and had previously been in 
work. There was a turbine at Beestones Mill, and the boiler 
only worked occasionally when the water supply was low. 
The steam pressure employed was about 25 lb.; this, 
though comparatively low, was much too high when the 
condition of the boiler is taken into account. On Thurs- 
day, May 23, the boiler exploded with disastrous results, 
rupturing in the shell at one of the —— seams, near 
to the back end, the rent extending to the front end, and 
passing round the entire circumference. The boiler was 
then lifted from its bed, and the internal furnace tube, 
which was practically uninjured, was torn away from the 
shell, turned over end for end, and thrown into the mill 
yard. In its flight it appears to have struck five women 
who were just about to enter the premises to commence 
work after dinner, and they were all either killed 
instantly or died within a short time. Mr. Shaw, the 
proprietor of the mill, and one or two of the workmen 
were slightly injured. The engraving given herewith* 
shows the wreck produced, and also the furnace tube which 
was projected into the mill yard. 

The cause of the explosion was very simple. The boiler 
was worn out, and quite unfit for any steam pressure what- 
ever. This will be clearly seen from a report to the 
coroner by Mr. John Waugh, chief engineer of the York- 
shire Boiler Insurance Company, Bradford, an extract 
from which we give below. 

The inquest was held on Monday, June 24, the coroner 
being Mr. W. Barstow, J.P., and among many others 
— were Mr. J. D. Prior, factory inspector, and Mr. 

ay, assistant factory inspector, in addition to various 
legal gentlemen representing the owner of the boiler and 
the relatives of the deceased persons. Mr. Waugh read 
a carefully-prepared report, which was illustrated by 
sketches, eye the rents, &c., and from this report we 
may quote the following paragraph : 

** At some time the boiler has been fed by water of a 
corrosive character ; this is evidenced by internal corro- 
sion on the shell and flue plates. ... The explosion is 
attributable to the worn-out condition of the boiler. . . . 
The boiler was not under the inspection of any person or 
company. This explosion is another proof of the abso- 
lute necessity of periodical inspection by competent per- 
sons. The condition of the boiler was such that had any 
person with ordinary knowledge of boilers made an exami- 
nation, the structure would have been undoubtedly con- 
demned as unfit to work at 25 lb., or any pressure, in fact. 
It is to be very much regretted that the owner did not see 
his way to have the boiler periodically inspected, and 
thus have prevented the calamity.” 

In reply to a question with regard to the safety valve, 
Mr. Waugh said that the valve might have been 50 years 
old, and seemed to have been made before the boiler. 
When new the boiler was only suitable for a pressure of 
40 lb. or 50 1b. For several years it had been unfit for 
work, being much corroded both internally and externally. 

The jury returned a verdict to the effect that ‘‘ the 
explosion was attributable to the worn condition of the 
boiler, due to the culpable om of the owner, John 
Shaw,” and a verdict of ‘‘ Manslaughter” was returned 
against him. 

Mr. Shaw was ee we before the magis- 
trates at the Halifax West Riding Court, and charged 
with having caused the death of five women at his mill. 
Inspector Quest, in opening the case, said the defendant 
had been in possession of Beestones Mill since 1882, but 
never took the precaution, as he ought to have done, of 
having the boiler examined, and the prosecution alleged 
that in using it on the day of the explosion he was guilty 
of culpable porn 

Mr, Whittell, retired millowner, Halifax, deposed to 
having formerly been the owner and occupier of Bee- 
stones Mill, which he sold to Mr. Shaw in 1882. He 
bought the boiler 30 years ago from Messrs, Armitage, 
boilermakers, of Huddersfield, and was told they had used 
it for testing purposes. He never worked it at more 


* Prepared from a photograph by Mr, William 
Mortimer, photographer, Halifax. 
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than 25 lb. pressure, but could not recollect whether he 
had ever mentioned that fact to the defendant. The 
boiler bad never had any repairs made to it while in his 
possession. 

Mr. Waugh repeated, in substance, the evidence given 
by him before the coroner. The explosion was caused, 
he said, by the worn-out condition of the boiler, which was 
totally incapable of resisting any pressure. 

Other witnesses were examined, and the magistrates 
then committed Mr. Shaw for trial at the next assizes. 
They admitted him to bail, himself in 200/., and two 
sureties in 100/. cach. 





The trial of Mr. Shaw took place on Thursday, 
August 1, at the Leeds Assizes, bafore Mr. Justice Bowen. 
The prosecuting counsel said it was the obvious duty of 
the prisoner to take all reasonable precautions to insure 
the safety of his workpeople, but not only did he neglect to 
take such precautions, but was absolutely reckless in risking 
the livesof all those who were working in his mill atthe time. 
So long since as 1892 he was informed, by practical men 
who were boilermakers, that the boiler was unfit for use. 
They had found theinternal flue tube badly corroded over its 
whole length, and there were other indications of want of 
repair; in fact, the boiler appeared in every way to be in 
a worn-out condition. The prisoner did nob heed these 
warnings, and an explosion took place. The boiler was 
then found to be in places only about the thickness of an 
ordinary kettle. 

Various witnesses were examined, including the boiler- 
makers referred to, and who substantiated the facts above 
related. Mr. Waugh, C.E., of Bradford, in the course of 
his evidence, said that although for a time the boiler did 
stand the pressure of 25lb, yeb it was really incapable of 
so doing. He explained this by saying that only the other 
day he saw a boiler which worked at the same pressure, 
and on the brickwork being removed it was found to 
have 15 holes corroded in the plates. 

In defence it was argued that Mr. Shaw had not been 
guilty of reckless or criminal negligence. 

His lordship summed up at considerable length, and 
said that in a district where so many boilers were in daily 
use, the question at issue was one of supreme importance. 
There was, of course, a great distinction between negli- 
gence as it was understood in the civil sense and in the 
criminal sense. If the jury found that the prisoner was 
authoritatively informed in 1892 that the boiler was not fit 
to work, it was a strong piece of evidence against him ; 
but accounts of a conversation three years ago should be 
received with a certain amount of caution. The question 
was not whether or not the boiler could stand pressure— 
for that appeared abundantly clear—but whether the 
prisoner was absolutely aware of its dangerous condi- 
tion. 

The jury returned a verdict of ‘‘ Not guilty,” and Mr. 
Shaw was discharged. 

We understand that the Board of Trade will now 
institute a formal investigation respecting the cause and 
circumstances of the explosion. 





LIGHT RAILWAY SHOPS.* 


By Mr. Trrzi, General Manager of the Suzzara-Ferrara 
ailway. 


Tuk importance of the location of the principal shops 
in attaining economy of working a line, and the loss that 
may arise from selecting an inferior site, are points easily 
appreciated. The subject under consideration is there- 
fore of great interest, and it is very desirable to discover 
the principles by means of which those whose duty it is to 
decide the matter in practice may be guided. hen we 
come to look into the endlessly numerous and different 
conditions of districts, traffic, and system of working with 
which any given railway may have to contend, it will be 
admitted that it is almost impossible to find any all- 
embracing mathematical formula which could be applied 
to settle the question in any general way. 

Accapting this as an axiom, I have given up searching 
for a theoretical solution, and limited myself to collecting 
information, based merely on practice, and opinions 
arrived at as the result of experience. But of the 
numerous administrations applied to, only 18—and I take 
this opportunity to thank them most heartily—have been 
kind enough to reply to the questions put to them, and it 
is due to this fact that the data gathered are neither very 
numerous nor very varied. 

By the addition of the information already in my 
possession to that with which companies have kindly 
supplied me, I will try to state the cases which are most 
frequently met with in actual practice, and the grounds 
upon which the selection of the site for the shops have in 
each case been based. 

To make my report on the question clearer, light lines 
will be classed under the five following heads according to 
the way in which they are laid out. 

I. Isolated lines, that is to say, lines which have no 
connections with other railways. 

II. Lines connecting with more important systems at 
one end only. 

III. Lines which cross a main line, that is to say, lines 
which connect with a main line at a point between their 
termini. . 

IV. Lines having connections with more important 
systems at both ends. 

V. Lines having connections with one another and with 
more important systems. 

I,—Isolated Lines.—Light lines are generally con- 
structed to fill up gaps in main lines, and are built in 
order to insure communication between lines having 
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“oy of traffic, and centres of slight importance which 
ave not efficient enough means of communication. 
Owing to this fact, it is uncommon to find light lines 
without any connection. However, a few instances are 
to be met with, and then it will be almost always found 
that the ends of the line have enough traffic to cause one 
of them to be chosen as the site for the shops. In fact, if 
the oper of the termini be found to be greater than 
that of all the intermediate stations, it will be recognised 
that the sheds should be situated where the locomotive 
service can most easily and most promptly accommodate 
the varied needs of the traffic, that is to say, where the 
trains start from, and where new hands can be engaged 
and the necessary materials obtained most easily. Such 
are the ordinary reasons generally held to justify placing 
the shops at one of the ends of unconnected lines ; but, 
independently of this, quite special circumstances very 
often prevail to decide the selection. On the Venezuela 
Railway, for instance, an unconnected line 37 miles (60 
kilometres) in length, the main shop is built at the 
terminus which is situated on the lowest level, and the 
company justities the selection by the following considera- 
tions : 

**Position determined by the presence of a river at 
hand and the fact that the principal officers live there. 

“The traffic is almost all through traffic, owing to the 
fact that the line serves to keep up communication be- 
tween the agricultural centres of the interior and the 


sea. 

‘The intermediate centres are of only secondary im- 
portance, and nearly all the trains travel from one end of 
the line to the other. However, a small shed has been 
fitted up at a distance of 30 miles (48 kilometres) with the 
sole object of enabling engines to be changed there, 
because 13-ton locomotives are used below that point, 
and 20-ton locomotives on the more severe gradients en- 
countered above.” 

= it is most frequently the case that on uncon- 
nected lines the shop is built at one of the termini, it 
cannot be said that there is no exception to the rule, for 
even on such lines, sheds are situated at intermediate 
points in some cases. 

The existence of an important centre for goods and 
passenger traffic at an intermediate point of a line is a 
sufficient reason to justify placing running sheds there for 
the reasons just given above. 

The other special circumstances leading to preference 
being given to an intermediate point as the site for the 
shops are very numerous, such as the length of the line ; a 
necessary change of engines, because the class of loco- 
motive must vary according to the gradient of the section ; 
the arrangement of trains, which, to suit local needs, 
must start in the morning from an intermediate point, 
and run toward both termini; the facility with which 
a supply of water can be obtained, the advantage 
of being able to get land at moderate prices, the ease with 
which the staff can be housed, &c. 

As an example of such conditions may be quoted the 
Porto Rico Railway Company which works the line from 
Porto Rico to Hatillo (61 miles = 98 kilometres). Its 
principal shops have been built at Martino Peiia, which 
is 5 miles (8 kilometres) from its Porto Rico terminus San 
Juan, and the selection is justified for the following 
reasons : 

“The possibility of bringing soft water to Martino Peiia 
in sufficient quantity for feeding and washing locomotive 
boilers, the presence at this point of land necessary for 
immediate building purposes and for enlargements which 
may become necessary in the future, facility for the rail- 
way staff to reside in the neighbourhood. . . .” 

These instances are sufficient to prove that in the case 
of unconnected lines it cannot be said a priori that it is 
necessary to choose the middle or one of the ends of the 
lines as the site for the locomotive shops. 

It is only after careful examination and by investigating 
how local conditions may affect the economical working 
of a railway that a decision can be arrived at as to the 
most convenient position to choose. 

II.—Lines Connectiny with more Important Systems at 
One End Only.—In the case of this class of line, the shops 
are generally built at one of the ends of the line, and pre- 
ferably at the end which is connected with the main 
system, 

The reasons given by companies to prove the advis- 
ability of building their shops at the point where the 
lines connect with the main systems may be summarised 
as follows : 

1.—Lines with small traffic and short mileage, con- 
necting at one end with a main system, are usually mere 
off-shoots from the main stem, and consequently it is 
the joint station which receives and despatches most of 
the traffic of the line, and it is in this station that 
the first morning trains are generally started. Hence, to 
avoid useless running, it is at this point that it is neces- 
sary to keep the largest number of engines, so as to 
arrange for them to be at the disposal of the ordinary 
train service, shunting, extra trains, &c. 

2.—Generally a repairing shed is available at the shops 
to insure small repairs to the engine being looked after 
during the men’s periods of rest, without obliging them 
to be replaced by others. 

Now connecting stations being generally situated at 
fairly important centres, it is well in such case to locate 
both sheds and repairing shops there ; because in this way 
the cleverest hands can be obtained and materials pro- 
cured with greater facility, and it is easier to claim the 
assistance of the large works which, not only on technical 
but also on economical grounds, is often required for big 
repairs. 

3. The supply of fuel, oil, and lubricants is cheaper at 
[eit stations than at any intermediate point of the 
ine. 

4. The importance of connecting stations, either on 








account of the actual traffic or on account of the inter- 
change between the light line and the main system, very 
often conduces to decide upon choosing the junction as 
the centre for the managing and organising staff, and on 
this account it is convenient to have the shops in the same 
place as it insures superintendence being carried out more 
conveniently and efficiently. 

To these reasons, which are given by nearly all the 
companies to justify preference being accorded to esta- 
blishing the shops at the point of connection with the 
main system, must be added others of a special character 
varying according to circumstances; for instance, the 
ordinary interruption in train movement during the 
winter on some mountain lines, the facility of procuring 
water supply, and the fact that certain companies work 
both the main and secondary line. 

On the other hand, in the case of sheds situated at the 
other end of the line away from the joint station, it is 
found that the selection has been mainly determined by 
the direction of the first morning trains running towards 
the joint station and by that of the last at night ; these 
circumstances are met with specially on the lines which 
connect agricultural districts with important towns, and 
in this case it is therefore indispensable that the first 
trains should arrive in town early, that is to say, before 
the markets open. 

Apart from this main cause there are other more special 
ones for which the end of the line has been selected as the 
situation for the shops. These are chiefly those men- 
tioned above, namely, the low price of land, ease of pro- 
curing hands, possibility of housing employés, &c. 
Though placing the shops at one of the termini is the 
most usual course in the case of lines connected at one 
end with the main system, still it cannot be asserted that 
this is a rule without any exceptions. In fact, cases are 
found of sheds built at intermediate points, and this is 
due either to the length of the line or the existence of 
some important centre, the traffic of which affects the 
trains movement or from which the first morning trains 
must be started in both directions, or, lastly, by special 
circumstances, such as the necessity of changing the type 
of engine used at a section of the line where the gradient 
alters suddenly. 

IIL. Lines which Cross a Main Line.—Ordinarily the 
point at which the main system connects with an inter- 
mediate point of the secondary line will be the most 
important station of the latter; the train movement of 
the secondary line must then be governed by the require- 
ments of this point, and instead of having one con- 
tinuous line, it is as though there were two separate 
sections with a common terminus situated on the main 
system. 

Consequently very often the case is similar to that just 
considered. The reasons, therefore, justifying the pre- 
ference usually accorded to the point at which the light 
line crosses the main system as suitable for building the 
shops would simply need to be repeated. But there are 
additional reasons due to the special advantages arising 
from the shops occupying a central position; notably the 
practicability of insuring that the service for both halves 
of the line may be carried out more promptly and with a 
smaller number of engines than could be done if the 
shops were at one of the ends of the line; greater facility 
in regulating the hours of duty of the drivers and staff of 
trains; the possibility of exercising supervision more 
completely and efficaciously at the place where the staff 
is more numerous and the train service more important. 

However, as in the case of lines with connection at only 
one end, if the most important station which regulates 
the line’s traffic be away from the junction with the main 
system, that would be the station on which the site for 
the shops would depend. 

IV. Lines having Connections with a Main Line at 
both Ends.—The moral of the foregoing is that in the case 
of lines connected at both ends with the main system the 
sheds are built by preference at one end. The reasons 
for this are the same as those given under heading II. 
(lines connecting with the more important systems at one 
end only). But it may beadded that on lines intended to 
form a shorter road than that of the main system between 
two important points it is nearly always from both ends 
that the early morning trains start, and a, ibis 
generally suitable that the main shops should be situated 
at one or other of these ends. 

If, however, lines of considerable mileage have traffic 
flowing not in one direction, but diverging at an inter- 
mediate point, the main shops will be found at this inter- 
mediate point. Such isthe case with the Suzzara-Ferrara 
line (51 miles. = 82 kilometres), which, though it forms con- 
nections at both ends with a main system, has its sheds 
situated at an intermediate spot, namely, Sermide. 

This is because the district through which the line runs 
belongs to two different provinces with their capitals 
Mantua and Ferrara situated at opposite ends of the line ; 
hence to provide business communication between way- 
side stations and their respective capitals it is necessar 
to start the first morning trains from Sermide in bot 
directions. 

V. Lines having Connections with One Another and a 
Main Line.—Although the way in which the question 
was framed seems to exclude the case of several light 
lines worked by one company and connecting or not with 
a main system, yet for completeness’ sake let us notice by 
the way that this case is really one of dealing with a 
system, and the site of the principal shops will have to be 
central and guided by the haulage requirements and 
arranged to suit local service. 5 

Summary.—In summing up what has been reported it 
— to me we may draw the following conclusions, 
that: 

The position of the principal shops of a light line can- 
not be fixed according to any general rule, becauce local 
circumstances greatly influence the choice, 
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Apart from the advisability of placing the shops at the 
end or at an intermediate point of the line, if must bs 
admitted that it is always preferable to build them at 
the station which, owing to passenger and goods traffic, is 
the most important, either because it is just at that point 
that it is necessary to keep the largest number of engines 
for shunting and strengthening trains and for use on 
specials, &c., or because it is much easier to establish re- 
pairing shops, find the necessary hands, and procure 
materials and insure the general superintendence of the 
service there. 

Still, no fixed rule can be laid down, and only by a 
most careful investigation of the circumstances involved 
in working a line and by calculating the advantages pre- 
sented by one site over another will it be possible to 
decide upon the most convenient site on which to esta- 
blish the sheds in any given case. 





THE REDCAR BOILER EXPLOSION. 
(Concluded from page 165.) 


Mr. Howarp SmirH remarked that some people might 
look at the matter in another way. 

By Mr. Gough: The danger of the externally-fired 
type of boiler was the inherent uncontrollable risk from 
seam rip. 

By Mr. Howard Smith: His company issued certifi- 
cates of safety for some classes of boiler, but not for this, 
a3 the risk was beyond control. 

By Mr. Gough: The cost of cutting a boiler into two 
would be 60/. or 702. He had never heard of disastrous 
explosions where longitudinal stays had been applied. 

Witness had examined the boilers since the explosion, 
and there was no sign of overheating. He thought No. 5 
exploded first, not No. 13, as Mr. Ingham suggested. 

By Mr. Yarborough Anderson: They had never re- 
fused to insure this type of boiler. Owing to competition, 
they insured them at the present time. There was no 
worse type of boiler. There was an idea that it was a 
better steam-raiser than the internally-fired boiler, and 
that was the secret of its retention, but they were both 
about 5 nw in this respect. 

Mr. Yarborough Anderson: Have you ever from first 
to last warned the firm that the boilers were dangerous ? 

Witness, in reply, said that they reported to the firm, 
and they, as engineers, should have been able to form an 
opinion. The company lowered the premium owing to 
competition. 

By Mr. Gough : The premium was not unusually high. 
Half the number of full-sized Lancashire boilers would 
do the work of the 15 externally-fired boilers. 

Mr. Howard Smith: Why did you not definitely 
inform Messrs. Walker, Maynard, and Co. that in your 
judgment the boilers were dangerous ? 

Witness replied that they were advising skilled 
engineers who had had experience, and were just as com- 
petent to form an opinion as they were themselves. Their 
reports contained continuous advice as to the risk, and the 
danger might have been inferred. They were speaking to 
engineers who knew seam rips were dangerous; and 
further, they could not take up too dictatorial a position. 

Mr. Howard Smith: But B company took up the 
position of advising Messrs. Walker, Maynard, aud Co. 
‘To a layman your advice would amount to this: It would 
be safer to cut the boilers in two, or to substitute » 
different type, but there is no risk of explosion. That, 
Mr. Smith said, would certainly be his view as a layman. 

Witness replied that as a layman the Commissioner 
would probably have asked for more information and 
advice. The National Company could not force any one 
to adopt its suggestions. 

Mr. William P. Ingham, consulting engineer, Middles- 
brough, read the report he drew up for the coroner, with 
regard to the explosion. 

By Mr. Gough: He had made a further examination 
of the boilers, and had not changed his opinion that the 
explosion was due to overheating through shortness of 
water, and he believed that No. 13 first exploded. This 
would set off No. 5, as that was in a state to develop 
defects, and a blow from the concussion would start it. 
His impression was that No. 13 gave way at or near the 
sludge pipe, that the water poured out, and then the plate 
became overheated, and the explosion followed. He 
could not account for the occurrence of a hole near the 
sludge pipe. He found evidences of overheating at the 
first four rings at the front end of No. 13. Externally 
there was blue oxide, and internally the scale was shelled 
off in places, and the usual blue or plum colour was on the 
plates. The boilers were of an objectionable type owing 
bo seam rips. 

With regard to longitudinal stays, he would not care to 
apply them. The boilers were long, and there would 
a certain amount of buckling. He had known the cutting 
in two of boilers to stop seam rips. 

By Mr. Hallett: The longitudinal stays were not im- 
practicable, He had seen them applied. 

Mr. David Watson, engineer-surveyor to the Board of 
Trade, read to the Court a report, giving the result of his 
examination of the exploded boilers. The primary cause 
of the explosion was a rip at the third circumferential 
seam of No. 5 boiler, due to contraction of the bottom in 
cooling, shortly after the gas was shut off in preperation 
for the boiler being cleaned. The extreme lergth of the 
boilers made them the less able to sustain a severe shock 
when No.5 exploded. There were no indications of over- 
heating. He generally found seam rips caused by 
Contraction about the middle of the boiler and towards 
the front end. The seam that gave way was about 15 in. 
behind the bridge. The ductility of the plates was very 
low, and he doubted if ever it was much better. What 
was known as ‘‘ best” quality was the lowest, and cer- 
tainly too low to be exposed to the ames. Ib was auite 





practicable to put a stay through these externally-fired 
boilers. He did not like such _ an especially of so 
great a length. They were liable to seam rips which 
could not be controlled. He would never pass such 
boilers for passenger vessels, even if it were possible to 
put them in. 

By Mr. Howard Smith: If he had last year found six 
or seven seam rips, the effect on his mind would have 
been that he would have decided not to work the boilers 
unless the ends had been tied together. These ties would 
not prevent seam rips, but would minimise the effects if 
they occurred. There was no difficulty in applying them. 

By Mr. Hallett: If overheating had taken place, he 
would have expected to see local bulging. ; 

By Mr. Hiller: He would not have worked the boilers 
at any time unless the ends had been tied together. 

Mr. James C. S. Peace, engineer-surveyor to the Board 
of Trade, entirely agreed with the evidence of the last 
wibness. 

Mr. Gough said that this closed the evidence, and he 
begged to submit the following questions to the Court 
and to ask for judgment thereon: 

1. Did Messrs. Walker, Maynard, and Co. place the 
boilers at the works in the charge of a duly qualified 
person, and were proper measures taken to insure tha 
they were periodically examined ? ; 

2. Did Mr. Allwood, the foreman engineer, examine 
the boilers periodically, and, if not, did he cause them to 
be examined periodically by competent persons ? 

3. Were repairs to the boilers executed in a proper and 
workmanlike manner, and witha view to avoid punishing 
the plates? 

4, Were proper measures taken and was due care 
exercised in firing, feeding, and laying off the boilers so 
as to avoid as far as possible variation in temperature in 
different parts of the boilers and the consequent straining 
of the plates? f 

5. Were the boilers fitted with proper and sufficient 
mountings? 

6. Were the boiler-minders employed competent to dis- 
charge their duties? 

7. Whether the last examinations of boilers Nos. 3 to 
13 inclusive were made by Mr. Spencer and Mr. Potter ; 
was a careful examination made of each boiler, and were 
they then in good working order? 

8. Were boilers Nos. 4 and 8 raguary Poss germ by Me. 
ar mee in the months of March and May, 1895, respec- 
tively ? 

9. Whether the defects discovered in some of these 
boilers in the years 1894 and 1895 were such as to convey 
a distinct warning that the plates had become brittle, and 
that there was danger in working the boilers. 

10. For what purpose were the boilers insured ? 

11. Did Mc. Levi Sutton make proper examinations of 
the boilers from time to time? 

12, Whether having regard to the defects found in boiler 
No. 6 on May 381, 1894, Mr. Sutton was of opinion that 
the boiler could not be worked under safe conditions, and 
if so, did he convey this opinion to the National and 
General Boiler Insurance Company ? 

13. Whether in the opinion of the Court the defects 
referred to in the last question were such as to afford a 
warning that the boilers could not be worked under safe 
conditions, and was such a warning conveyed to Messrs. 
Walker, Maynard, and Co. in Mr. Hiller’s letter of 
June 8, 1894? 

14. If in the opinion of the Court the boilers or any of 
them could not be worked under safe conditions, were the 
National and General Boiler Insurance Company justified 
in continuing to insure them ? 

15. Were proper measures taken by Messrs. Walker, 
Maynard, and Co. to insure that the boilers were being 
worked under safe conditions? 

16. Whether in the opinion of the Court the boilers or 
either of them were short of water on the evening of 
June 14? 
wee What was the cause of the explosion and loss of 
ife? 

18. Whether blame attaches to Mr. Allwood, engineer ; 
to Mr. John Spencer, boilersmith; to Mr. John Potter, 
foreman ; and to Mr. William Eden Walker, Mr. Thomas 
Walker, Colonel William Cuninghame, and Mrs. Sawrey 
Cookson, trading as Messrs. Walker, Maynard, and Co. ; 
to Mr. Edward G. Hiller ; to Mr. Lsvi Sutton, and to the 
National Boiler and General Insurance Company ? 

19, Whether in the opinion of the Court long cylin- 
drical externally-fired boilers are liable to incipient frac- 
tures, which cannot be detected upon examination by 
competent persons ; whether such boilers, when working, 
are liable to sudden fracture or seam rip owing either to 
the development of such incipient undetected fractures, 
or to the stresses produced by the unequal temperature to 


be | which the several parts of these boilers are subjected ; aud 


whether in the interests of public safety the use of boilers 
of this type of extreme lengths should be discontinued ? 

Mr. Yarborough Anderazon said he wished to call one 
or two witnesses : 

Mr. Andrew Scott, chief clerk and cashier to Messrs. 
Walker, Maynard, and Co., said he was present at the 
interview Mr. Sutton had with Mr. Walker on November 
15, 1894. The danger of the externally-fired type of 
boiler was not mentioned. Not a word was said as to the 
explosions at Pennsylvania and Upper Silesia, and the 
adoption of the Lancashire boiler was not then urged. 
The witness was very positive on the matter, and directly 
contradicted the statements made by Mr. Sutton in his 
evidence. 

Mr. William Eden Walker confirmed the evidence of 
the last witness. Mr. Sutton had never told him that the 
boilers were unsafe or the type unsafe. The matter was 
not touched on at the interview. He was quite certain 
that the Pennsylvania and Silesia explosions were not 


referred to. 





Mr. Howard Smith remarked that to ordinary minds 
the question would be whether the reports sent by the 
insurance company te the firm would indicate that the 
boilers were not safe, and were working under grave con- 
ditions, or merely lead the firm to think that the sugges- 
tion was that the Lancashire boilers were better. F'rom 
1887 to 1895 the insurance company never specifically said 
the boilers were dangerous, hy did they not dap 
ay “There is danger ” ? 

r. Allwood denied certain statements made by Mr. 
Sutton to the effect that he had said the boilers at 
Warrenby were unsafe. The explosions at Pennsylvania 
and Silesia had been referred to. Witness had told Mr. 
William Walker about the liability to seam rip, and he 
thought he had told him there was a dangerous risk in 
working the boilers. He might possibly have told Mr. 
——— Walker. Personally he had had no fear of the 

oilers. 

Mr. Thomas Walker, one of the firm of Messrs. Walker, 
Maynard, and Co., said that Allwood never told him that 
the boilers were unsafe. 

Mr. Yarborough Anderson then addressed the Court 
at some length on behalf of Messrs. Walker, Maynard, 
and Co., who, he said, courted full Lr gS ee the eluci- 
dation of the truth. The type of the boilers was not 
perhaps, the most perfect, but the boilers were good and 
substantial, and fit for the pressure. Twenty or thirty 
years ago no other type was used ix the locality. The 
firm employed a good engineer, and insured the boilers 
with the National Insurance Company, their object being 
to get independent inspection, and to know if they were 
safe. In the various reports they received the word 
*‘ unsafe” or “‘ dangerous” never occurred. What were 
the firm to do and what were they to infer from this? 
Mr. Walker was not an engineer, and there was nothing 
said that would have aroused the mind ofa layman. The 
excuse offered by the insurance company was totally 
inadequate, as they said the reports conveyed the idea 
of danger. In 1894 Messrs. Walker received a series of 
communications approving the boilers and not finding 
any fault. Nowhere was the line of danger struck. 
The insurance company certainly advi & new 
boiler of the Lancashire type, but when one externally 
fired was laid down they accepted it and insured it. Why 
did they not — a little more strongly and hammer the 
nail in? If Inspector Sutton pat | an opinion and 
did not definitely express it tc his company, then 
the blame must be thrown on him. With regard to 
the interview in November, 1894, Mr. Anderson held 
that Mr. Sutton was mistaken as to what transpired. 
No expense had been spared by Messre. Walker, May- 
nard, and Co. in the upkeep of the boilers, and no sug- 
gestion had been made as to a deficiency on their part in 
that respect. The servants were capable men, and did 
their work well. Mr. Hiller himself said he did nob 
think there was imminent danger, and that he did not 
intend to convey the idea that there was. If there was 
any fault it was committed by the insurance company in 
neglecting to do what they were paid to do. If their 
story was correct, the boilers were either safe or dangerous. 
If safe, or rather if not safe, why not say so, as they were 
paid to do? 

Mr. Howard Smith: But suppose they were to lose 
their premiums? 

Mr. Yarborough Anderson: Then it would be seen if 
their morality would stand the test. They owed a dut 
to the firm, and should have put things plainly in blac 
and white. He contended that no moral fault rested on 
his clients, Messrs. Walker, Maynard, and Co., and asked 
that blame should be placed where the moral fault lay, if 
— 

‘urther, Mr. Anderson referred to the question of the 
type of boiler, and asked the Court, if they intended to 
express an opinion condemnatory of ib, to rin mind 
how far such an expression would affect the trade of the 
district, which was largely carried on with externally- 
fired boilers. 

Mr. Howard Smith: But if these boilers are going to 
explode, it is to the interest of the public that they should 
not explode. Is it best to injure the trade or injure the 
men engaged in the trade? Ibis a little strong to have 
people killed. There may be a resurrection of trade, but 
there is not in this world a resurrection of those killed. 

5 bee Sutton briefly addressed the Court on his own 
ehalf. 

Mr. Hiller asked the Court’s indulgence, as he was at a 
disadvantage in not being represented by counsel, for the 
barrister he had instructed was unable to attend. The 
National Insurance Company deeply deplored the occur- 
rence of the explosion, with its sad loss of life; it was 
without a parallel in this country. They had been 
desirous to sift the matter to the bottom, and recognised 
that the Court had rendered a great public service by the 
thorough and impartial manner in which the inquiry had 
been conducted. The result he thought would be useful, 
for it would probably determine the future of the externally- 
fired boiler. 

Mr. Hiller contended that Mr. Sutton had followed his 
instructions faithfully : he was a man of great experience, 
and had transferred his responsibility to his firm, who had 
given him those instructions. he company exercised 
great care in their work. Their reports, and sketches, as 
well as the annual revision they made of their boilers, 
showed this. Not only had they made careful examina- 
tions of the boilers at Warrenby, but they had advised 
their being cut into two. He formed the opinion 
that the plates were brittle and liable to fracture. This 
did not constitute imminent danger, but it was an objec- 
tionable factor, increasing the liability to seam rip. The 
boilers themselves were up to the average, but the ty 
was unsatisfactory and dangerous, and this he thought 
they had made clear to the firm. 

Recognising the uncontrollable nature of seam rips, he 
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advised the replacement of the boilers, and if that advice 
had been followed the explosion would have been pre- 
vented, Mr. Walker said he relied on the insurance 
company for advice. Ifso, why did he not accept and 
follow it? He preferred to be guided by other outside 
influences and the people of the district, and the company 
could not be held responsible for a firm who did not follow 
their advice. When Messrs. Walker were intending to 
get a new boiler, Mr. Allwood suggested that they should 
get one internally fired, but they did not do so, although 
there was no engineering difficulty. Messrs. Walker, and 
not the National Company, were to blame. Mr. Allwood 
had been in a very difficult position. If he had not told 
Messrs. Walker of the danger, he would have relieved him 
of responsibility and thrown it upon himself; and if he 
had told him, he would have increased it, Allwood 
was alive to the liability of explosion, and had discussed 
the point when the new boiler was about to be ordered. 
As to the interview at Middlesbrough he accepted Mr. 
Sutton’s word, and submitted that his testimony stood 
higher than that of the two witnesses who were not 
accustomed to engineering details. Mr. Hiller went over 
several reports they had sent to the firm, calling attention 
to the liability to seam rips and to the fact that the 
Lancashire boiler was preferable, also suggesting that the 
boilers should be cut in two. These reports were written 
by engineers to engineers in language such as had been 
understood in other cases, and in which substitution had 
resulted. 

Mr. Howard Smith: This is against you, Mr. Hiller. 
You might have said, ‘‘ We will not continue to insure the 
boilers.’ 

Mr. Hiller, continuing. said the reports were nothing 
less than.a string of warnings to a technical mind, and if 
Mr. James’s successor was unable to understand their 
language, it was not the insurance company’s fault. Mr. 
Walker said he wanted their advice. If so, why did he 
ignoreit? In doing what they had done Mr. Hiller sub- 
mitted that his company had really exceeded their duty. 
Never, apart from that case, had he met an engineer who 
was not fully alive to the dangers of seam rips. If aman 
not understanding externally-fired boilers found a number 
of fractures, he should consult his advisers, and not allow 
himself to remain in ignorance. The insurance company 
were not dictators, and could not tell the firm they must 
take the boilers out. What was a dangerous number of 
seam rips? Was it one, four, or six per boiler per annum? 
They always recognised the element of uncontrollable risk, 
and advised alteration or substitution of the boilers. If 
their advice was not taken, they felt no responsibility, and 
the firm not accepting that advice must bear the respon- 
sibility. 

The externally-fired boiler was always unreliable, and 
subject to seam rips which inspection could not pre- 
vent. His company had not refused to insure the 
Warrenby boilers so long as they insured the type. 
The question was whether to refuse to insure, or to insure 
and at the same time advise substitution, and this latter 
course they had generally followed. They now had com- 
papatively few such boilers insured, the majority having 
either been substituted by internally-fired ones, or 
shortened. It was better in the public interest that 
boilers should be inspected by an outside body than go 
uninsured. The insurance company could not, of course, 
compel the adoption of their suggestions, and they might 
be rejected any time if the insurer was so disposed. On 
this point Mr. Hiller said he might mention that the 
inclination shown by Messrs. Walker, Maynard, and 
Co. to leave the company on account of a lower 
offer being made to them, followed a letter in which the 
unsatisfactory character of the type of boiler was referred 
to. The firm had specific warnings as to the danger of 
the seam rips ; they, as the public wey did, went on, 
hoping disaster would not happen ; but it had happened, 
and his company were not to blame. They had tried to 
do their duty, and to lay the matter clearly before Messrs. 
Walker, Maynard, and (o., although by so doing in other 
cases they had lost the insurance. The company did not 
come before the Court, as they might have done, on their 
purely legal basis. The Court had on previous occasions 
declared that an insurance company might accept even a 
rotten boiler if they chose to my 80. Where, 6 might 
ask, had they failed in this case to carry out their policy ? 
But they took a higher ground than the merely legal. 
I¢ was a tradition of their work that it had always been 
done with care and thoroughness. As many as 24,000 
boilers had passed through their hands, and this was the 
first serious explosion they had had from this special type. 
They had map on many disasters and saved many lives, 
while further they had pressed the danger of externally- 
fixed boilers upon the attention of the steam-using public 
for years. If the Court would condemn the type, or set 
forth so clearly the objections to it as to show the risk 
steam users were running by using it, it would be a tower 
of strength, and was bound to hav; good results, 

In conclusion, Mr. Hiller said the evidence did not show 
that his company were to blame, but that they had fully 
carried out the honourable tradition of their care. 

Mr. Howard Smith drew attention to the fact that for 
six years the company had left off hammering on the 
nail of substitution, and were content with an occasional 


tap. 

Mr. Hiller replied that they could not be continually 
hammering and laying it on. They frequently found 
that their suggestions led to rupture, and they did not 
like to rub their clients the wrong way. 

Mr. Howard Smith said he understood that ; but did 
the company do their duty by rubbing the firm enough? 
He highly complimented Mr. Hiller on the manner in 


which he had conducted his case. Not even a barrister 
would have done it better, so far as speech was con- 
cerned. 

Mr. Gough, in replying, pointed out that there was no 


; evidence of any neglect on Mr. Sutton’s part, and the 


contents of his reports were duly conveyed to Messrs. 
Walker, Maynard, and Co., who, however, had not 
followed the advice given. The insurance company had, 
he thought, done more than they were bound to do. 

Mr. Howard Smith: Ido not think so, They under- 
took to advise the firm on all matters. If they had 
written *‘ The boilers are unsafe,” would they have ex- 
ceeded their duty ? 

Mr. Yarborough Anderson here pointed out that Mr. 
Hiller said, ‘‘ We are not a risk company so much as a 
prevention of explosions company.” : 

Mr. Gough, resuming, said the facts given in evidence 
showed a very unnatural state of things. An inter- 
mediate line had been drawn between safety and danger. 
While he did not suggest that Mr. Allwood was not 
competent to perform his duties, he did not think he was 
competent to advise his firm when this extraordinary 
intermediate line was passed, that is to say, when there 
was actual danger. While not apprehending immediate 
danger in May, 1894, Allwood and Sutton evidently 
considered the boilers not quite safe, and he asked the 
Court to emphatically condemn such a position with 
regard to boilers. The question was whether the fact 
of the seam rips occurring so frequently was not sufficient 
to warn Allwood ,and Satton that the unsatisfactory 
intermediate line had been sed, and that the boilers 
were absolutely unsafe? If so, some blame must be 
attached to Allwood and to the insurance company. 

With regard to the condemnation of the externally- 
fired type of boiler, Mr. Gough said he was sure that 
owners of boilers were only too willing to adopt measures 
for the safety of the lives of their workpeople, and if the 
Court saw fit to condemn the type, the recommendation 
would receive careful attention. An inspector could feel 
that under fair conditions a Lancashire boiler was safe, 
but with an externally-fired boiler there was always the 
feeling that, even if examined and found in good condi- 
tion, a seam rip might occur with disastrous results when 
steam was got up. If the Court considered that exter- 
nally-fired boilers could not be worked under safe condi- 
tions, he asked them to say so in no uncertain terms, so 
that owners might be aware of the responsibility they 
incurred in working them. But if the Court could not 
emphatically condemn them, then he would ask that such 
suggestions should be made as might be practicable, with 
a view to prevent such disasters in future. 

On Monday, July 22, Mr. Howard Smith gave 
judgment. On behalf of Mr. Hallett and himself, he 
expressed deep sympathy with the relations and friends 
of those who had lost their lives in this most disastrous 
explosion, and in doing so they felt they were speaking 
for the whole community. In the second place, thanks 
were due to the Board of Trade, especially to Mr. Watson 
and Mr. Gough, for the very fair way in which the case 
had been prepared and presented to the Court, and further, 
the Commiesioners thanked Mr. Yarborough Anderson 
for the assistance he had rendered throughout the 
a 4" 

{r. Smith reviewed with great minuteness the history 
of the boilers and the various points brought forward in 
evidence. He quoted at full length four various reports 
sent to the owners of the boilers by the insurance com- 
pany with regard to the occurrence of the seam rips, 
and pointed out that Mr. William Eden Walker did not 
gather therefrom that the boilers were dangerous. With 
regard to the interview that Mr. Sutton had with Mr. 

alker in November, 1894, the whole of the material 
parts of that interview had been denied by Mr. Walker 
and Mr. Scott, his cashier. Circumstances were in favour 
of Mr. Sutton’s evidence, and the Court believed he had 
said what he conscientiously thought was true, but, on 
the other hand, there was the denial on oath of Mr. 
Walker and Mr. Scott. The Court had doubts as to what 
passed at that interview, but they would have to follow 
the ordinary rule, and be guided by the evidence of the 
witness who denied rather than that of the witness who 
affirmed. The Court held that it had not been proved, to 
their satisfaction, that any specific warning as to the con- 
dition of the boilers had been given by Mr. Sutton to Mr. 
Walker at the interview referred to. With regard to 
Mr. Allwood, he contended that although the disasters at 
Pennsylvania and Silesia had been mentioned, yet he was 
never told that the Warrenby boilers were unsafe, but 
only as unsafe as boilers of that type usually were. There 
again the evidence was conflicting, and the Court would 
not deal with it. Mr. Allwood appeared to have had 
some apprehension as to the boilers, and said he had told 
Mr. W. E. Walker or Mr, T. Walker that they were un- 
safe, but this was denied by both those gentlemen. It 
was impossible for the Court to decide whether these re- 
marks were made or not, but it was clearly established 
that Allwood was apprehensive as to the safety of the 
boilers. 

Mr. Howard Smith then narrated the facts relating to 
the actual explosion, and said that Barker was a competent 
and diligent boiler-minder, who had met his death while 
efficiently discharging his duties. Mr. Ayton, too, was 
an intelligent engineman, who had attended to his work 
and given proper instructions, 

The Court found that boilers Nos. 3 to 13 all gave way, 
Nos. 3 to 12 at the third, and No. 14 at the fourth circum- 
ferential seam. The theory of overheating the Court 
rejected, though they thanked Mr. Ingham for his 
evidence. The idea of the explosion being due to an 
accumulation of gas in the flues was rejected. The con- 
clusion come to by the Court was that No. 5 boiler first 
exploded, owing to seam rip produced by unequal expan- 
sion and contraction, and that the other boilers, deprived 
of the support of their brickwork setting, developed seam 
rips and likewise exploded. Tests of the plates showed 
their low ductility. he boilers had been generally well 





cleaned out and well kept, and the repairs had been 


executed in a workmanlike manner. The boilers, being 
externally fired, of great length, composed of iron of a 
low class, and unstayed, were liable to seam rips, and the 
danger was increased by their age. 

ith regard to the externally-fired class of boiler the 
Court came to the conclusion that, in the interests of 
— safety, the use of boilers of that type and of great 
ength should be discontinued. Their safety might be 
increased if they were stayed from end to end, and the 
Court did not consider that there was any difficulty in the 
way of applying longitudinal ties. Though they would 
not prevent seam rips, they would diminish the effects of 
arupture. Even with suc i there would be appreci- 
able risk of explosion, but without them the risk would 
be very grave. 

With regard to the question of blame, Mr. Howard 
Smith said the Court would dismiss from their mind the 
disastrous results of the explosion, as it would be unjust 
to allow such results to influence their decision. Neither 
Spencer, Potter, nor Sutton were to blame. Their duties 
had been satisfactorily performed. With regard to Mr. 
William Eden Walker, the evidence did not show that the 
real danger was brought to his mind. His main object in 
insuring the boilers was to obtain periodical examinations 
and good advice, and Mr. Hiller accepted that position. 
Mr. Walker, not being an engineer, the reports did not 
inform him that the boilers were dangerous. Mr. 
Allwood was an engineer of experience, and had come 
to the conclusion that there were grave doubts as to the 
safety of the boilers, and had serious apprehension of an 
explosion. Though competent, he had been in default 
through irresolution, evidently fearing to tell his em- 
ployers lest he should offend them or cause them to incur 
expense. He should have warned them in distinct terms, 
and insisted on the boilers being condemned. By not doing 
so his conduct was reprehensible, and he had_ been negli- 
—_ in the discharge of his duties, That yee con- 

uced to the explosion, and the Court held Messrs. 
Walker, Maynard, and Co. responsible. Mr. William 
Eden Walker and the other members of the firm, as 
individuals, were acquitted of personal blame. With 
regard to the National Boiler Insurance Company, their 
reports did not contain such clear and explicit lan- 
guage as could have been expected. The Court had said 
on other occasions, and repeated it now, that there was 
no law to prevent an insurance company accepting any 
boiler they chose, on the principle of risk, though there 
were other considerations which experience and morality 
might affirm to the contrary, but with which the Court 
had nothing to do. The company knew that Mesers, 
Walker, Maynard, and Co. insured for inspection and 
advice, and the Court considered they should have 
pointed out more explicitly the danger of the boilers. 

Mr. Hiller had said that, although the word “ danger” 
was not used, yet the meaning was plain to an engineer. 
He was not, however, justified in assuming that the 
reports would be read in that light, and the Court could 
not understand why the insurance — did not say 
in a word, ‘* The boilers are dangerous.” The age of the 
boilers had not been considered sufficiently by Mr. Hiller 
or his nt nor the possibility of the metal getting 
more brittle. The complaints should have been made 
stronger between the years 1888 and 1894, and more 
forcible language should have been used, especially as 
Mr. Hiller knew the firm’s object was to get competent 
engineering advice. He had told the Court that it was 
no use hammering the same nail on the head ; but with 
that the Court could not agree. Although in strict law 
no liability to give advice attached to the Insurance Com- 
pany, yet the company did not take up their strictly 
legal position, and say their duty ended with their grant- 
ing an insurance policy. They had, in fact, undertaken 
to examine and give advice, though they could not compel 
its adoption. The Court considered they should have put 
the matter in distinct terms, and have said, “‘ There is dan- 
ger.” Mr. Hiller ought to have known that the interme- 
diate lineseparating safety and danger had been passed, and 
language should have been used when reporting to Messrs. 
Walker, Maynard, and Co. which admitted of no doubt, 
and which showed clearly the real and immediate danger 
of explosion. The boilers then in all probability would 
have been stopped. The Court, therefore, had come to 
the conclusion that the insurance company were to blame, 
though it did not attach personally to the individual 
officers of that company. 

On this finding of the Court Mr. Gough applied for 
costs against Messrs. Walker, Maynard, and Co. and the 
National Boiler and General Insurance Company. 

Addressing the Court with regard to this application, 
Mr. Hiller said that the sting of the judgment = 
delivered was, he thought, a sufficient punishment. is 
company always endeavoured to do its work with care, 
as the Commissioners well knew. 

Mr. Howard Smith in reply said he was aware of this 
fact, but in the present case there had been a mistake in 
not reporting more strongly and clearly. 

Mr. Gough stated that the costs and expenses of the 
investigation would be heavy, probably 4207. or 430/. 

Mr. Howard Smith remarked that no one could say 
that the investigation was unnecessary. The Coroner’s 
jury had returned a verdict to the effect that the explo- 
sion was accidental, which practically meant that it could 
not be prevented. The investigation now closed showed 
that it was by no means accidental, but that it was 
pra oA a question of time as to when the boilers would 
explode. It was not fair that the public should bear the 
entire cost of the inquiry. The Court, therefore, ordered 
that Messrs. Walker, ynard, and Co. should pay to 
the Board of Trade the sum of 200/., and the National 
Boiler and General Insurance Company the sum of 501., 
towards the costs and expenses of the investigation. 





The ow which had lasted six days, then ter- 
minated, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification ie 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

le Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the a of @ complete 

cification is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement 4 the acceptance of a complete specification, 

ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


8226. J. von der Poppenburg, Charlottenburg, 
Germany. Improvements in ectric Batteries. 
(1 Fig.) April 25, 1895.—This — electrical battery com- 
prises a dry cell in which the exciting chamber contains, besides 
the usual elements and exciting salts, a special filling consisting of 
chopped non-resinous vegetable substances which have been 
associated and impregnated with mercuric chloride for the purpose 
of keeping the zinc electrode always amalgamated, whilst chlorine 
gas and hydrogen, combined to form hydrochloric acid, dissolve 
the layer of oxide at the said electrode. (Accepted May 29, 1895). 


15,282. KF. Brutschke, Charlottenburg, and H. 
saee. Halle a/8., Germany. Improvements in 
Ploughing by Electricity. (9 figs.] August 10, 1894.— 
The invention relates chiefly to a balance or tipping plough which 
is moved to and fro, by means of an electro-motor mounted upon 
the plough, along a chain stretched across the field, and anchored 
at both ends. The electro-motor receives its current from a 
movable conductor, of which the part nearest the plough swings, 
when following the motion of the plough, in a horizontal plane 
around a variable centre which is constituted by the middle sup- 
porting point of the conductor. The power is supplied from a 
generating station to the electro-motor of the plough (which is 
furnished with a switch) either along conductors at one side 
of the field to be ploughed, at right angles to the direction of 
travel of the plough, or, in the case of very long fields, on a line 
bisecting the field to be ploughed, the said conductors bein 
carried by insulators on poles. If it be desired to use a compoun 
wound dynamo, the number of the conductors used must 
correspond to the dynamo. From these two conductors two 
cables extend to the two terminals of the electro-motor, the 
said cables being attached to the conducting wires by clamps, and 
led over the field to be ploughed in a diagonal direction to the 
electro-motor of the plough which is standing ready for work by 
the side of the anchor. Upon the frame of the plough is a project- 
ing arm with insulators for the attachment of these two cables, and 
on the land-wheel side is a switch for reversing the direction of 
rotation of the motor. Half the length of the two insulated 
cables measured from the conductors lies free upon the ground, 
whilst the other half, fastened to the plough, is carried by a 
number of light three-wheeled carriages. These cable-carrying 
carriages consist of a triangular frame, supported at the angles 
by high wheels, the standards of which work in vertical bear- 
ings so that the wheels will adjust themselves automatically 
according to the direction of traction, and adapt themselves 
to any inequality of the surface of the ground. A frame 
secured to the triangular carriage is provided with four wood 
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clamps in which the cables can be properly clamped, side by side. 
The electro-motor b! on the plough frame a! moves the plough by 


means of a chain which lies upon the ground, whilst in mechanic- | _ 


ally driven ploughs hitherto in use this has been effected by 
traction by means of ropes from a definite source of power, and 
passing over the field. e essential novelty of this invention 
thus consists in the direct combination of the plough with a 
motor, all intermediate mechanism, such as cables, windlasses, 
&o., being dispensed with. The electro-motor 0! is so arranged 
upon the framing of the balanced four furrow tipping plough that 
the mid-plane of the plough corresponds with that of the motor. 
From the axle of the motor, by means of a double wheel gearing, 
achain wheel c?, which also lies in the mid-plane, is driven, and 
the speed of the latter is adapted to the rate of rotation of the 
motor by means of the aforesaid gearing. The chain which is 
stretched over the field is led over thia chain-wheel c?, and is kept 
in the proper direction by guide-rollersg and g! in front and 
behind. The end of the chain which passes from the end of the 
plough, which is at the moment in the rear, is led toa roller h, 
and passes off on the unploughed side, so that the loose end of the 
chain may not be ploughed in. The traction chain is secured at 
the ends of the field by means of ground anchors rotating round a 
cranked axle furnished with two wheels. The anchor can 

easily raised out of the ground by rotating a hand lever, and, 
after a pawl has been placed under a projection on the frame of 
the ground anchor, the latter may easily be removed by means of 
this hand-lever to another point, only one labourer being required 
for the purpose. The method of working with the mechanical 
plough is as follows: One ground anchor 4a, Fig. 3, having been 
et in, the chain is attached to it by means of a en swivel on 
the latter, passed over the chain wheel c? —— the p 
across the field. The second ground anchor £ is then let into the 
ground at the opposite end of the field. The motor is then sup- 
plied with current and caused to rotate in the — direction, 
thereby winding the chain over the chain wheel and moving the 
plough across the field, the plough being steered from the driver's 


ough, and | jn; 


seat in the usual way, and the depth of the furrow regulated at 
the same time. When the plough has reached the anchor g and 
has been stopped, it is tipped, the chain loosened at the end 
which has been the traction end by a few turns of the motor in 
the reverse direction, so that the anchor g can be raised, shif 

through a distance corresponding to twice the breadth of the 
furrows to g', and again let into the soil. The plough is now 
guided into the new furrow, and the return movement carried out 
by the rotation of the motor, as far as the anchor a, which is 
then shifted in the way just described. (Accepted June 26, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,721. W. D. and S. Priestm' Kingston-upon- 
ull, Improvements in Hydro-Carbon Engines. 
(10 Figs.) August 17, 1894.—In order to rapidly heat the vapour 
in the vapour chamber A, the flame from a heating lamp B is 
allowed to enter the s a between the wall of the vapour 


chamber and its jacket the flame Precnence the outer surface of | he 
stats ma 


that chamber, and the produ tion escaping by way 
of a chimney C. After the engine has been started, the heating 
lamp B is extinguished and removed, and the orifice b, through 
which the flame from the heating lamp passed, is closed by a 
cover c; the waste gases from the engine thereupon escaping by 
way of the chimney C, which then serves as an exhaust p’ a at 
is a deflecting plate to prevent the flame from burning the wall 
of the vapour chamber. 0! is the inlet for the exhaust Ia 
starting the engine there is employed a heated air chamber or 
receiver D, which surrounds the chimney or exhaust Be a C. 
Compressed air is pumped into this receiver by way of the pipe 
DI, fitted with a stopcock D2, and becomes heated by the products 
of combustion yielded by the lamp B beneath the vapour chamber 
A. When the air in the receiver D has become sufficiently com- 
pressed and heated, a a of vapour is forced into the heated 
vapour chamber A, and a mixture of air from the receiver D (and 
vapour from the vapour chamber A) is admitted by means of the 
pipe (or pipes) @ controlled by a cock ¢ into one (or both) of the 
motor cylinder combustion chambers, and there ignited to give 
an impulse to the piston. F is the sprayer for souvent me 
mixture of oil and air to the chamber or receiver f, f) being 
respectively the pipes for conveying oil and air to the sprayer. 
When the engine has been started, the heating lamp B removed, 
and the cock e closed, the combustible vapour generated in the 
vapour chamber A flows into the combustion chambers of the 
working cylinders G, H by way of the communicating passages 
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or pipes g. In starting a hydro-carbon engine of large size and 
having two cylinders each working as regards each of its ends on 
what is known as the “‘ four cycle” system, it is found desirable 
to obtain an impulse in one cylinder, and at the same time an 
impulse from the opposite end of the other cylinder. As the 
ignition of a charge would occur four times in every two revolu- 
tions, and should take place once for each piston stroke or half 
revolution, it follows that, whereas the exhaust valve for the 
chamber of one cylinder would be opened at the next half revolu- 
tion, the exhaust valve for the chamber of the second cylinder 
would be closed, and the waste gases in the latter cylinder locked 
up, considerable ‘‘ back pressure” being presented to the piston 
and resistance offered to the starting of the engine. To obviate 
this, a special device for opening the particular exhaust valve at 
the requisite time is employed. Referring to Figs. 4 and 5, this 
device consists of an extra cam h which slides on a feather 7° on 
the camshaft i, and is retained in operative position on the cam- 
shaft by a lever h1, which engages under a ledge h? in the lower 
of thecamh. This lever is pivoted on a ring h3 attached to 

e camshaft, After the cam h effected the opening of the 
exhaust valve, and that valve has been held open a sufficient time 
to permit the waste gases to escape, the lower end of the lever h! 
comes into contact with a pini*. The extra cam / having been 
released by the tilting of the lever h‘ on its coming into contact 
with the pin i*, is, under the influence of the ng h4, forced 
into an inoperative position ; whereupon the conditions of work- 
4 an ordinary ch ti al, 72 are the cams at present 
in use for actuating the exhaust valves under the ordinary condi- 
tions of working. To keep the piston cool for the purpose of 
regulating the expansion so as to correspond as nearly as may be 
with that of the cylinder, hollow piston tail-rods I, K are carried 








through the cylinder covers I', K! at each end of the cylinder 


(Fig. 6). The tail-rod I forms the inlet and is furnished with an 
extension I2, which acts as a plunger in the pump barrel L. The 
other tail-rod K forms the passage for the delivery after the water 
has _—- through both the hollow piston tail-rods, and circu- 
lated through the hollow piston I9; the water being delivered 
into a hollow casing K2 attached to the cylinder cover K!, and 
provided with an outlet nozzle K3, (Accep?ed June 26, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,312. A. Slater, Gloucester. Improvements in 

0: or Routing es. [3 Figs.) August 27, 
1894.—A is the main frame of the machine, in the top of which is 
a groove in which are fitted to slide longitudinally boxes E carry- 
ing headstocks B in which the cutting tools F are mounted. In 
one side of the frame A longitudinal undercut grooves @ are pro- 
vided for the reception of bolts b by means of which brackets A? 
may be fixed in any position longitudinally on the frame. These 
brackets are each provided with a table a* on which the timber to 

mortised is secured by screw clamps a%, The screw clamps on 
the several brackets are operated simultaneously by means of a 
handwheel c on a feathered shaft d supported in the brackets A’, 
on which shaft are worms ¢ gearing with wormwheels ¢* on the 
screws of the several clamps. By turning the shaft d the whole 
of the screw clamps a3 will be simultaneously operated through 
the worm gears ¢ ¢? so as to clamp or release the timber placed on 
the tables a? according to the direction in which the shaft d is 
turned. On the opposite side of the main frame A are adjustable 
brackets G fixed by means of undercut grooves a and bolts } in 
the same manner as the brackets A®. Bearings on the upper ends 
of these brackets G carry shafts with driving pulleys H, round which 
pass driving straps from any suitable power-driven shaft. Theshafte 
carrying the pulleys H are connected by universal joints and con- 
necting-rods p to the spindles which carry the cutting tools F in 
the headstocks B. The connecting-rods p each consist of two 
parts fitted to slide one within the other so as to admit of the 
vertical adjustment of the cutters and the horizontal traverse of 
the headstock without disconnecting the driving mechanism, The 
headstocks are each provided with an adjusting screw and hand- 
wheel /, by means of which the height of the cutting tools may be 
adjusted as required according to the position of the mortices to 
be cut. The forward feed of the cutters into the material to the 
required yy is effected by means of screws & working into the 
nuts k? in the base of the headstocks, so as to traverse the said 
headstocks in a direction at right angles to the longitudinal axis 
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of the base A. The screws are operated by bevel gear h and a 
feathered shaft or spindle h? turned by means of a handwheel g. 
The movement of the headstocks in a longitudinal direction in the 
frame A is effected by means of a crank disc C operating a bar D, 
which passes between friction rollers 7 mounted in bearings in the 
boxes K carrying the headstocks B. The said rollers are caused 
to press on opposite sides of the bar D by springs m compressed 
more or less as required by means of nuts 7. On the top of the 
frame A are arranged stops 7 for checking the longitudinal move- 
ment of the headstocks on the frame. The position of these stops 
may be adjusted as required so as to restrict the extent of longi- 
tudinal movement of the headstocks according to the len of 
the mortice orrouting to be cut. These stops may be provided with 
rubber or other buffers s to prevent vibration by concussion of 
the headstocks. The several — tools in the headstocks may 
be of different sizes, and can be individually adjusted to different 
heights, so that the mortices or routings cut simultaneously by 
the several cutters need not be in the same line, and each head- 
stock may be provided with ind dent guides so as to enable 
mortices to be cut either in a horizontal, an angular, or in a 
curved direction. The timber or material to be mortised or 
routed being placed on the tables a2, is securely clamped in posi- 
tion by turning the handwheel ¢ so as to cause the clamping screws 
a3 to press on the timber. The crank disc C is then rotated, 
thereby giving a reciprocating motion to the bar D, the friction 
of which with the rollers 7 is sufficient to traverse the head- 
stocks to a distance for the longest mortice required to be cut. 
By adjusting the stops 7, the movement of the headstocks ma 
be restricted so as to cut mortices of shorter length, the bar Db 
when the movement of the headstock is arrested, passing then 
between the rollers 7, which then rotate in their bearings, The 
revolving cutters being also set in motion, are fed forward into 
the timber as the cutting proceeds, by turning the handwheel 
g, suitable stops being provided to regulate the depth of mortice 
to be cut. (Accepted June 26, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


15,604. C. and W. and G. K. Craig, " 
ham. Improvements in Apparatus for W 4 
Separating, or Concentrating Metallic Ores or Sub- 
stances of Different Specific Gravities. [5 Figs.) 
August 16, 1894.—A washing and separating table, constructed of 
thin iron or steel plates of a more or less /-shaped formation, 
with converging sides T!, is fed from the shoot S, and has three 
outlets, viz., a forward outlet at O for substances of low specific 
gravity, and lateral outleta at O! for substances of greater 
specific gravity. Tis the portion of the table where the washing 
and separating takes place ; T? is a raised portion of the table on 
to the central portion of which the shoot 8 delivers the material 
to be treated. This raised portion is o inclined towards the 
portion T. N, N are perforated spouts adapted to deliver a shower 
of water on to the raised portion T2, whence it runs on to the 
main table T. The whole of this V-shaped iron table is mounted 
on a truck B adapted to reciprocate on rails R. Part of the 
truck framing is extended to forma buffer D. D! is a buttress 
against which the buffer is designed to strike. The iron table is 
secured to the planking of the truck by means of adjustable 
screws E, A ta) knee K is riveted to the sides T! of the table 
and the screws E are so mounted that when turned by handle h 





the table is either heightened or lowered on the screw. By this 








202 


ENGINEERING. 


[Auc. 9, 1895. 








means the level of the table can be more or less adjusted at any 


point to the nature of the work it is required to perform. On| T- 


each side of the truck an iron bracket 3 is secured, and imme- 
diately above and crossing the truck a motor shaft 4 carrying 
cams 5 is arranged, so that the cams can strike the brackets 
simultaneously and draw forward in opposition to the p of 
the springs L the truck and table which, when released by the 
cams, flies back against the buttress under the action or recoil 
of the said springs. The return motion of the table might 
be effected by gravity instead of by spring wer as above 
described ; or the table may be hung on rods at suitable points 
and “jigged” or reciprocated as above described. The 

portion T° of the table is preferably ey opposite the 
spout 8 witha slight lip L?. The operation of the apparatus is 
as follows: For example, in washing coal, the coal to be washed, 
together with a sufficient volume of clean water, is allowed to 
flow down shoot S, whence it falls, firstly, on to the raised por- 














tion T?2 of the table, and then over lip L? on to the working 
platform T of the table. The shaft 4 and cams 5 revolve, 
and the table is constantly being drawn slowly forward and 
sharply returned against the buttress as above described. The 
effect of this action will necessarily be to cause the heavier par- 
ticles (such as stone, shale, and other like impurities in the case of 
coal washing) to travel in the direction of the raised end T° of 
the table, and thence along its slopes to the outlets at O' and 
hoppers H, while the coal or lighter material will be carried for- | 
ward with a portion of the water to the outlet O. In this manner 
a thorough washing of the coal and extraction or separation of 
its heavier impurities is effected. By allowing a trickle of 
water to run from the perforated spouts N, N on to T? and thence | 
on to the table, improved separation and cleansing of the coal 
takes place, and this flow of water facilitates the travel of the 
stone and heavier substances towards the lateral exite. The lip 
L* is to provide that the flow from the spout 8S and raised portion | 
T2 shall fall well clear of or over the dirt accumulated immediately | 
thereunder, as shown in Fig. 8. (Accepted June 26, 1895). 





RAILWAYS AND TRAMWAYS. 


19,518. R. H. Pierce, Abu-road, Rajputana, India. | 
Rail Joints. [10 Figs.) October 13, 1894.—A, A', A? isa chair 
of which the one part A!, when in position, fits close to the feet of | 
rails R to be jointed together and beyond which it projects, and is | 
provided with a rectangular hole H, whilet the other part A? is | 
turned upwards and suitably pees or moulded to form the | 
inner fishplate. The part A? is —— with a gap G in the, 
middle, and with two taper holes F corresponding to, but emaller 
than, those of the usual fish-bolt holes, punched in the rail ends R. 
B is an ordinary fishplate, which is of the same length as the chair, 
and has two holes corresponding to, but larger than, the holes F. 
According to this invention the ends of the rails are not brought 
near together, as is the case when using ordinary fishplates, but a 


























considerable space is left between them. The object of this space 
is to allow of the insertion of a connecting piece C by means of 
which the whole joint is bound together. width of this con- 
necting piece, and consequently the amount of space between the 
rail ends, is determined by the amount of strength necessary for 
any particular rail joint. The width of the piece C determines 
noes Sees eS rt A2, as the piece C must fit 
into this gap easily but closely. The connecting piece is provided 
with two lugs J. It forms the medium through which the force 
is applied which binds the inner and outer fishplates A? and B 
tightly against the rails R ; and it partly fills up the space between 
the rail ends so that the rolling stock can over the joint 





pass 
without jars. Dis a wedge, which is about the same length as 


the chair A, and is made with a slight taper and preferably of 
-section. E,E are two studs made with taper points and of 
such a diameter as to nicely fit the the holes in the rail ends and 
in the part A2 and fishplate B. The function of these studs is to 
prevent ‘‘creeping” of the rails, by which the latter might be moved 
neg In making a rail joint according to this invention, the 
chair A, A', A? is first brought into position, the part A2 being 
arranged on the inner side of the rail ends R. The fishplate B is 
then placed in position on the outer side of the rail ends, and 
the studs E are driven through it and the holes in the rail ends, 
until their taper points fit into the holes Fin part A. The con- 
necting piece C is now fitted in place so that its lugs J engage 
in the recesses J! in the outer side of the A? of the chair, and 
the shoulder L passes through the hole H and catches the under- 
side of the part Al. There is now a space left between the fish- 
plate B and the piece C, which is filled up and the joint com- 
leted by driving in the wedge D. The wedge covers the holes 
in the fishplate B through which the studs E have been driven, 
so that until it is removed there is no possibility of the pins 
coming out. Asthere isa small amount of taper in the wedge D, it 
can be driven in very tightly, and it is almost impossible for it 
to become loose unless driven out with a hammer. (Accepted 
July 26, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


23,055. C. Christmas, Warwick. Improvements 
in or Additions to Steam Generators and Water 
Heaters. [7 Figs.) November 28, 1894.—This invention con- 
sists in the employment within the furnace, flue, channel, or 
ae of a boiler or heater, of depending or outwardly stand- 
ng bowed, semicircular, or curved tubes, with their terminal 
ends secured within the walls of the surrounding flue, passage, 
or the like. Thus, in carrying out one form of this invention in 
connection with a Cornish steam boiler, there are fitted within 
the flue of the same a series of differentially arranged outstand- 
ing and bent tubes, whose terminal ends take into the walls of 
the surrounding flue passing longitudinally through the boiler 
proper. These outstanding staple-shaped tubes are out of line 
with each other, and may extend more or less into the flue, so 
that the e of the flue is intersected by a series of laterally 
directed bent tubes, upon which the flame and products of com- 
bustion from the fireplace play, and by means of which water is 
rapidly heated and circulated through the boiler, and steam 
quickly generated. The legs or branch members of the tubes 
are in “multiple series,” and the legs of one series intersect 
those at the front of them, so that the flame and products of 
combustion of the furnace are made to play upon the whole of the 
projecting water tubes by winding in and out amongst them in 
their passage to the stack. If necessary, such tubes may have 
supplemental coils or loops formed at the middle parts of them, 
so as to increase the water-heating surfaces. In carrying out 
the invention in connection with water heaters, one set of curved 
tubes is employed, depending from the roof of the furnace or 


Fig 7. 
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bottom of the generator, which, if made in the form of a tank for 
domestic purposes, is provided with a supplementary vessel 
located above the lower one, and having passages or pipes lead- 
ing from it to the general heater in order to effect perfect circula- 
tion. The water-tube heaters may be so connected to the gene- 
rator that one leg is directed through the walls of the boiler or 
heater to a greater height than the other leg and so enhance the 
the circulation. Fig. 1 represents a Cornish boiler with the flue 
fitted with staple-shaped quick steam generating tubes depending 
from the roof or radiating from the sides, or both depending and 
radiating from the top and sides, with the inverted arch-shaped 
tubes disposed in the longer direction of the flue, although they 
may be disposed laterally. Fig. 2 represents a flue provided with 
a series of tubes disposed radially around the top and side walls 
thereof. In these figures, a is the fireplace or furnace, } is the 
flue fitted with inverted arch or staple-shaped steam-generating 
and eo tubes c, with their ends c' fitted to the 
curved walls d! of the flue b, whilst the open ends of the said 
tubes are in communication with the boiler d. ¢ is the ashpit, and 
J the firedoor. The connection of the ends of the tubes to the 
curved walls of the flue passing through the boiler is made by 
means of washers, with their opposed faces struck from the radius 
of the flue, so that when fo: home, with the curved walls bl 
between them, by the nuts taking upon the screwed ends c‘, a 
water-tight joint is thereby made between the said junction 
washers and the curved walls of the flue. Fig. 3 represents this 
invention applied to a triple-bodied multiple boiler. a is the fire- 
place, } the flue passage or heating space, wherein the boilers d, 
fitted with quick steam-generating tubes c, are located. The 
boilers are coupl«d together by main connections d). (Accepted 
June 26, 1895). 


TEXTILE MACHINERY. 


15,728. J. and R. 8. Dawson, Bradfo: Yorks, 
ey A for Ro » Sp » an 
Fibrous terial. (8 Figs.) August 18, 1894.—This inven- 
tion relates to improvements in that type of machinery for roving, 
inning, and twisting fibrous material in which tubes are em- 
ose nap having a helical or spiral ve cut or formed in the in- 
or of the wharle and tube and extending from the bottom more 
or less to the top of the tube for the purpose of conveying the 
lubricant up the tube. The object of these improvements is to 
prevent an excessive quantity of lubricant ng up the tube, as 
well as to keep fibres and dirt from being drawn into the 
groove. For this purpose, according to this invention, the said 
roove is not extended down to the bottom of the tube, but is 


ungrooved portion at the bottom. A convenient way of making 
the tubes and wharles in this way is to bore the lower portion of 
the wharle the same diameter as the — and enlarge it above 
to receive the lower end of the tube, which latter may be spirally 
grooved from the bottom. As a modification the tube may be 
continued to the bottom of the wharle, and an annular groove 





formed a little way up from which the spiral groove commences. 
The lower portion A of the hole through the wharle B is bored to 
fit the spindle on which the wharle is intended to revolve, and 
the upper portion A? of the said hole is made large enough to re- 
ceive the lower end of the tube C which is tightly fixed therein. 
The helical groove C is cut inside the tube from the bottom up- 
wards. (Accepted June 26, 1895). 


MISCELLANEOUS. 


15,944. J. and B. Craven, Wakefield, Yorks. 
Machines for Pressing Bricks, &c,. (2 Figs.) August 21, 
1894.—This invention has for its object to provide machines for 
pressing bricks, &c., with means for automatically stopping the 
machine after each pressing action, and to start the machine again 
after the pressed brick has been removed from the mould, and a 
fresh brick has been placed in ition in the mould to be 

A are standards having fixed thereto a mould Bin which 

e bricks are pressed by a = C carried on a crosshead C2 
caused to slide up and down in guides D by means of an eccentric 
E on the shaft Fand a rod F2. The shaft F receives rotation from 
the driving shaft G by means of an internal toothed wheel H 
thereon gearing with a pinion I fast on the said shaftG, The shaft 
G carries a fast pulley K and a loose pulley L, and is driven by a 
strap M from any suitable engine. N is a strap fork carried on a 
bar N2 fitted to slide horizontally in bearings on the standards A 
and operated to shift the strap M on to either pulley K or L as 
required. On the internal toothed wheel H is fitted a cam P which 
at each revolution of the wheel H is brought into tion to act 
on the bar N?2 of the strap fork, so that if the driving strap is on 
the fast pulley K, the bar N2 will be moved longitudinally by the 
cam 80 as to shift the strap from the pulley on to the loose pulley 
L and thus stop the machine. The cam projection P, instead of 
being carried on the wheel H, may be carried by an arm or disc 
secured to the shaft F independently of the said wheel H, and 


Fig. 
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may be adjustable circumferentia)ly with reference to the eccentric 
E, 80 a8 to cause it to act on the bar N2 to stop the machine when 
the plunger is in the required position clear above the mould B. 
When by the inclined portion P of the cam, the bar N2 has been 
moved so as to shift the driving strap on to the loose pulley, the end 
of the bar N2 will rest on the parallel portion P? of the cam, the 
el portion being sufficiently long to retain the strap on the 
oose pulley during the time a pressed brick is being expelled from 
the mould and another brick is a placed in the mould to be 
See after which the parallel portion of the cam leaves the bar 
2, which may then be moved longitudinally by means of a 
cranked lever R centred at r to one ofthe standards A. The arm 
R? of the cranked lever is connected by a pin and slot connection 
72 to the bar N2, so that by depressing the arm R of the lever the 
driving 7 may be shifted on to the fast pulley to start the 
machine, Or the strap shifter may be automatically operated to 
start the machine, when the parallel portion of the cam surface 
leaves the bar N2, by a spring acting on the bar N2, by providing 
on the arm R of the lever a weight 8 to give to the bar N2 the 
necessary motion to shift the strap. To prevent the momentum 
of the wheel carrying the cam from actuating the plunger C as to 
cause it to descend after the driving strap has been shifted on to 
the loose pulley, a counterweight T is provided on the wheel H or 
on the shaft F',8o as to retain the plunger in its highest tion 
until the driving strap is shifted on to the fast pulley. (Accepted 
June 26, 1895). 


8242. H. H. Lake, London. (American Garbage Cre- 
mator Company, Boston, Mass., U.S.A.) Improvements 
in e-Crema' 


ra ‘or 
{8 Figs.] April 25, 1895.—This invention relates to a grate bar 
for return-flue cremation furnaces, which is triangular in cross- 
section and of equal cross-section throughout its whole length, ita 
upper sides or faces forming an acute angle with one another and 
meeting in a sharp cutting edge. (Accepted June 12, 1895). 
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|made. Mark Twain has, however, pointed out 
that a good average is a mild virtue in a watch, and 


SOME PECULIARITIES OF CAST IRON. | 


the first 12 series and the 14th contained in addi- 
tion two bars 1 in. square and 1 ft., 4 ft., and 





Tue usual test for the quality of cast iron in this | the remark is equally true about the quality of the|4 ft. 6 in. long, as well as two bars 1 in. by 


country has been to ascertain the central breaking metal used in machine construction. 
load of bars 2 in. by lin. in section, supported on ample, the tensile strength of a specimen of cast- 
knife-edges 3 ft. apart. This test has so commonly | 
been used in this country, that it has almost become | 


Fig. 1. 


+ |Sqgi 


a standard one There is much to be said in its 
favour. Nine-tenths of the cast-iron used in 
modern mechanical engineering is used to support 
bending strains, and hence the transverse test has 
the advantage of showing the resistance of the metal 
tothe kind of strain it is most likely to be called on 
to bear. The dimensions of the test-bar are, more- 
over, such that its rate of cooling in the mould will be 
about the same as that of an average of the castings 








2in. by 1 ft. long. Accurate analyses of the dif- 


If, for ex- 
ferent mixtures used were obtained, special atten- 





iron is 1 ton per square inch in a large casting, and | tion being given to ascertaining the quantity of 
some 12 or 14 tons in a small one, the average of silicon and carbon present. The former element 








5. Curves from Varying sizes of Bars. 
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the two is fairly good, but it is neverthe-| was varied in the case of each cast iron 
less eminently unsuitable for use in large | by the addition of ‘‘ Pencost” silicon iron, the 
castings, for which a different mixture | principal object of the experiments being to show 
should be substituted. Ina recentreport' the effect of silicon on large and small castings 
to the American Society of Civil Engi-| respectively. Three different qualities of cast 
neers, to which we have already alluded|iron were used, viz., Iroquois, Hinkle, and 
(see ENGINRERING, pages 131 and 160,|Southern; and there were also some experi- 
vol. lix.), Mr. W. J. Keep has brought| ments made on ordinary foundry mixtures. The 
out this point very clearly, though of|bars were tested by transverse test, and the 
course practical foundrymen had long ago| breaking loads reduced by the usual formula to 
discovered that different qualities of metal that of a bar 4 in. square by 12 in. long are 
w-re required for light and heavy castings. Mr. | given in Table I., page 206. 

Keep’s results are based on a large number of; A glance at the figures given in the Table shows 
test bars of different sizes made from cast iron| most conclusively that increasing the silicon has 
obtained from various sources, there being 19 dif-| had a beneficial effect on the small castings, but its 
ferent eeries of teste, each reries consisting of nine| benefits are by no means marked in the case of the 
test-bars 4 in. square by 12 in. long, and two bars | heavier bars, and, in fact, as concerns the Iroquois 
each of the following sections, 1 in. square, 1 in.| iron, the addition has been decidedly detrimental. 
by 2 in., 2 in. square, 3 in. square, and 4 in./ The strength even of the 1 in. by 2 in. bars is, in 
square, all the latter being 2 ft. long. Moreover, ' fact, no guide to the strength of the heavier 4-in. 
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ELECTRIC TRACTION; FOUR-POLE RAILWAY GENERATORS. 
RUCTED BY THE GENERAL ELECTRIC COMPANY. 
(For Description, see Page 206 ) 
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TABLE OF WEIGHTS. 
‘Two Lower Frames at /2370-24740 
Six Standards _ ,, 1,030-6180 
Eight Pole Pieces » 1425-11400 


wo Upper Fremes.n 1055-4.110 | 
wo Armatures._») axon 


ulley . 00 
Eight Field Spools at $50-3600 
























































(3024. A) 





len-=---- 5! &s"--- ke “eee 'y qe eee 
| Fig. 297. | | 
! 3) 4 
nates er ne eee © Kite 4 | } ames ° ea 
| | | 
ae | ! i ~ 
in ( , lyn 
1 H j 
ale | = 
' i 
Mig alle P| us as 
2Me aM | gM Miley ---¥ 
me: 1B ok IG 18" 2! 24 -e- 1S He 2G -—he—--2' F —ae-1S >} \ 
Fig 282 
cme ee ee ee ee ee ee 
Ak ab nee | ae Fs. 
TyoER de | Ts 
i} | | f Lt 
+ re 
| | i: 
for |i | 
Batts its | ‘ : 
ei a) 3 see 
3 3 se | ry 
HEEB 1! 
F3 i ! it = | 
a #8 i : 
x Ee -F 
+B. 














bar. Few works, however, are fitted with appa- 
ratus suitable for test-bars of large dimensions, 
and hence it would be very desirable if some means 
could be found of estimating the strength of a cast 
iron in large castings from the results obtained 
in small easily handled specimens. 

The only visible reason, apart from contraction 











strains, why the strength of a small casting should | with the result that a set of not very irregular 
differ from that of a large one, is the greater rapidity | curves could b2 drawa through the points thus ob- 
of cooling in the former case. It therefore, | tained. Smoothing out the irregularities, the curves 
occurred to Mr, Keep to put down the numbers | given in Fig. 1, page 203, show approximately the 
given in the Table as ordinates against the | relation of strength to size and percentage of silicon. 

cubic inches of volume Reasoning on the above figures and curves, Me. 


— square inches of cooling surface as abscissee, Keep holds that the strength of a casting is wholly 
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ELECTRIC TRACTION; DETAILS OF FOUR-POLE RAILWAY GENERATOR. 


(For Description, see Page 206.) 
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of a strong metal. In the 4-in. bars, not only 
does the increase of silicon add to the strength of 
the metal, but the metal is alsosoftened. Increas- 

' ing the size of the test-bar causes a rapid fall in 
dependent on the grain of the metal. A coarse and the strength of the metal, and this is greater as the 


loose grain, such as often occurs in large castings, | percentage of silicon is higher. It will thus be 
is weak from lack of cohesion, but a fine and close | obvious that the test of a single size of test-bar 
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another size, and for any particular class of foundr 
work the silicon should be so adjusted as to get the 
best results for that kind of casting. For large 
castings the percentage of this element should be 
low, but with a naturally close-grained pig, the 
amount can be, of course, increased with advantage. 
Mr. Keep holds that the physical qualities of the 





grain, as in small grey castings, is an indication |is not a satisfactory indication of the strength of 


metal, when cold, are indicated by the shrinkage of 
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TABLE I.—Breaking Loads Reduced to} In. Sjuare Bar. 

















| . Secticn of Test Bar. 
2 
| ] Eyenecenieniteranee 
_ is 7 By Plc 3 3 re 
Silicon. | a | > ¢ 
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the casting. If a heavy and a lizht casting both 
shrink to the same extent, then, if one casting is 
good and strong, the other will besoalso. The 
degree of shrinkage can be controlled by the addi- 
tion of silicon, and at the Philadelphia meeting of 
the American Foundrymen’s Association, held in 
June last year, Mr. Keep proposed the use of 
test-bars 4 in. square for ascertaining the quality 
of an iron for any purpose. To this end the bars 
are cast in yokes, so as to be of constant length, 
aud the shrinkage of the bar measured. If too 
great or too little, the proportion of silicon in the 
metal should be altered. 

To assist in regulating foundry mixtures in this 
way, Mr. Keep has drawn up the approximate 
‘** key ” given below: 

TasBLe II —Suyyested Foundry Mixtures. 


Shrinkage of | Shriokige of 








Size of Silicon 
Casiing. R quired. Casting. 4-{n. Test-Bar. 
8q. in. per cent, per foot per foot 

4 8.25 125 126 

1 2.75 125 135 

2 2.25 .12) -145 

3 1.75 125 155 

a 1.25 125 -165 


Of course this suggestion will require careful exami- 
nation by practical foundrymen before it can be ac- 
cepted in its entirety, but there certainly does seem 
to be a considerable basis of truth at the bottom, 
and it would be a great step in advance if some 
general law of this kind could be established. At 
present foundry practice is mainly empirical. The 
manager, in undertaking a casting of dimensions 
unusual in his foundry, has to make a guess at a 
suitable mixture, and has n> way of testinz 
easily the correctness of his judgment till the 
casting is completed. Should the ‘‘ Keep” test 
prove reliable, the casting of a few 4-in. square 
bars will give him all the information he requires. 
The subject, therefore, is a matter well worthy the 
fullest investigation. 

Some more recent experiments of Mr. Keep 
throw still further light on this question of shrink- 
age. Ifa bar of lead, tin, or zinc is cast in a mould 
and its shrinkage measured as it cools, then if 
the results obtained are plotted as ordinates against 
the time since pouring, as abscissee, a perfectly 
smooth curve is obtained. This, however, Mc. 
Keep finds is not the case with cast iron, and he 
has devised an apparatus by means of which each 
bar can be made to draw its own shrinkage curve. 
To this end two levers were pivoted on brackets 
rigidly attached to the flask. The short arms 
carried steel rods which projected in the mould, 
and on pouring, the ends of these rods were cast 
into the test-bar, precautions being taken in order 
to insure that the proper distanc: is secured between 
them. The long arms of the levers carry in the 
one case a pencil, and in the other a recording 
cylinder rotated by clockwork. The lever propor- 
tions were such that a twentyfold magnification of 
the shrinkage was secured. The whole frame of 
the machine and the flask were made of wood, in 
order to avoid difficulties from expansion and con- 
traction from the considerable range of tempera- 
ture to which the apparatus might be subjected. 
The curves obtained with a number of different 
metals are shown in Fig. 2, page 203, and, as will 
be seen, they are very regular. When, however, 





we come to cast iron, a different result is obtained, 


though the peculiarities appear to differ with every 
change in the composition of the iron. In Fig. 2 
the shrinkages for two specimens of cast iron 
are shown by curves 2 and 3, the former of 
which was cast in a yoke, and the cther alone. 
It will be seen that the first distinct movement 
of the pencil indicates an increase in length, which 
is maintained for some little time ; contraction then 
begins, but does not proceed regularly, as the 
curve shows two distinct humps, showing that the 
rate of contraction has been checked. Finally, 
however, the contraction proceeds as uniformly as for 
the other metals, the curves for which are recorded 
in the same diagram. The line a, b, Fig. 2, shows 
the expansion of the yoke-piece as it absorbs heat 
from the metal inside it. 

With an iron containing 3.85 per cent. of silicon, 
3.10 carbon, 1 per cent. phosphorus, .10 S, and .5 
per cent. Mn, the curious curve shown in Fig. 3 
was obtained, the non-uniform portion of the curve 
alone being drawn. Here the third expansion, 
already referred to, is extremely well marked. 
The expansion began 1} minutes after the mculd 
was filled, and lasted for 7 minutes, when a con- 
traction commenced, but did not proceed far, as a 
second small expansion took place, restoring the 
original length of the bar. The contraction follow- 
ing this is only a prelude to a much greater expan- 
sion than either of the preceding ones, which 
increases the length of the bar markedly beyond 
its original value. As far as the first expansion 
is concerned, it may be argued that this is due to 
the expansion of the metal on solidifying ; but this 
could not, at any rate, be the case with the second 
and third expansions, as the bar is then solid. 
Indeed, no motion can be shown on the diagram 
until the metal has set. 

The series of curves shown in Fig. 3 show very 
well the effect of varying the silicon in the iron. 
Curves 4 to 9 and 14 to 16, refer to an open grain 
pig iron melted in a cupola without the addition of 
scrap. In the former set the curves show a beau- 
tiful gradation as the silicon is decreased. It will be 
seen that the silicon affects most the third expan- 
sion hump, the others being affected much less 
markedly. In the iron to which curve 14 refers 
the phosphorus was increased to 1.14 per cent., 
and the effect has been to render the third expan- 
sion even more marked than in curve 6, which re- 
lates to a metal containing less silicon. The addi- 
tion of manganese up to .83 per cent. has had a 
very similar effect to the phosphorus of curve 14. 
Sulphur, on the other hand, as shown in Fig. 16, 
tends to obliterate the third expansion, and the 
iron on testing afterwards proved to have been con- 
siderably hardened. 

The curves 11, 12, and 13 were obtained from 
close-grained low carbon irons, mixed with a cer- 
tain amount of scrap. As will be seen, the differ- 
ence in composition has markedly affected the forms 
of the curves. In order to determine what changes in 
the molecular constitution of the iron corresponded 
to the above peculiarities in their shrinkage curves, 
a set of 18 bars were cast at the same time. At 
the end of 14 minutes from the time of casting one 
bar was removed from its mould, but, though solid, 
it broke by its own weight. At the end of each 
minute afterwards a bar was removed from the 
sand and broken, one-half being dropped in a pail 
of ice-cold water, with a view to, as far as possible, 
preventing it from changing its molecular state. 
An examination of the quenched bars showed that 
the change from a hard white metal to a soft grey 
one took place within a small interval of time, and 
appeared to correspond with the third expansion 
described above. Some of those first removed and 
quenched, proved so hard that a drill would not 
touch them, the carbon being practically wholly in 
the combined form. During the third expansion, 
however, most of this carbon separated out as 
graphite, leaving but .06 per cent. in the combined 
state, as indicated in Fig. 3. 

Mr. Keep also investigated the effect of the s‘ze 
of the bar on the shrinkage curves, with the re- 
sults shown in Fig. 4. With bars of small section 
the time of cooling is greatly shortened, with the 
result that the peculiarities discussed above are 
scarcely visible, the apparatus employed not being 
sufficiently delicate for the purpose. 

At the ensuing meeting of the Iron and Steel 
Institute, Mr. Keep has promised to bring forward 
some of the results of further experiments of the 
same nature, and his communication will be looked 
forward to with much interest by metallurgists in 
general, and foundrymen and engineers in particular. 





ELECTRIO TRACTION.—No. XXIX. 
By Puiuie Dawson. 
CuRRENT GENERATORS. 

Tue G-nersa) Electric Company, of America, 
which is a combination of the older Thomson- 
Houston, Brush, Edison, ani many smaller com- 
panies, manufactures standard types of bipolar 
generators. some particulars of which are given in 
Table LX XI. This was the first type of machine 


Tab_LeE LX XI1,—Data of (cieral El:ctric Comp1ny’s 
Bipolar Ra lway Generct.rs. 
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used in railway prac'ice, running at high speed 
and generally connected by belting and counter- 
shafting to the steam engine. In early days, 
when the special conditions to be fulfilled by 
railway generators had not been realised by manu- 
facturers or engineers, it was thought that any old 
machine which had been constructed for lighting 
purpo3es was good enough for railway work, and 
break-downs in railway power stations were, there- 
fore, extremely numerous. It became necessary 
for this reason to multiply electrical units as much 
as possible, and to connect them to the engines in 
such a way that any engine could drive any gene- 
rator. This accounts for the large number of very 
small units which are still to ba found in early 
electric traction plant:. Now that designers under- 
stand the conditions to be met with, breaking down 
of generators is extremely infrequent. 

Table LX XII. gives the dimensions of belted four- 
pole generators as built by the General Electric Com- 





TaBLteE LX XII.—Dimensi ms of General Electric 
Company’s Belt-Driven Railway Generators. 
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pany in America, and the British, German, and 
French Thomson-Houston Companies in Europe. 
This is the standard type of machine for installa- 
tions having unitsnotexceeding 500 kilowatts. There 
is no necessity to discuss the reasons why the multi- 
pular is preferable to the bipolar type for large 
machines. They are universally known, and in «ll 
electric installations where large units are used, the 
multipolar generator is the only accepted type. 
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Fig. 227, page 204, gives a very good idea of this 
type of machine. Some engineers prefer using two 
generators connected together by clutches and 
driven by one engine from a pulley situated between 
the two dynamos. Figs. 228 to 230 show two 300- 
kilowatt generators of this type. Figs. 231, 232, 
and 233 give the general dimensions and form 
of the four-pole 500 - kilowatt generator. The 
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TABLE LXXIV.—GENERAL ELECTRIC COMPANY. GENERAL DIMENSIONS OF DIRECT DRIVEN RAILWAY GENERATORS. 
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frames of these generators, as will be seen from 
the illustrations, are exceedingly massive. Up 
to 200 kilowatts, the frame is cast in two parts, 
the upper half of the field forming one part, 
while the lower half of the field together with 
the base, constitutes the second casting. In the 
larger sizes the base of the machine is cast in two 
parts. This is done so that when two of these 
generators are to be coupled together, the remov- 
able section of the base is rep'aced by a larger cast- 
ing which supports a large pulley on a separate 
shaft connected to the armature shafts by friction 
clutches as shown in Figs. 228, 229, and 230. 

Figs. 234 and 235, page 205, give a section and 
side view of the armature of a 150-kilowatt four- 
pole generator running at 200 revolutions per 
minute which has just been designed for Conti- 
nental electric railway work by the chief designing 
engineer of the General Electric Company, Mr. 
Horace F. Parshall. 

The pole-pieces are separate castings, and are 
bolted to the inside face of the frame. The two 
parts of the field frame are connected together by 
long bolts running through the castings from the 
upper to the lower pole-pieces. The armature 
of this machine is built up of punched sheet-iron 
rings insulated from each other by a coat of varnish. 
These are held together by long iron bolts. The 
core is supported upon two heavy bronze spiders. 
The armature is of the drum type, the conductors 
consisting of copper bars insulated by varnished 
cotton coverings and mica from the sides and 
bottom of the slots in the armature in which they 
are placed. These conductors are generally driven 
in from one end, and prevented from shifting by 
small wooden wedges driven inover them. As the 
top of the slots is narrower than the diameter of the 
bars, no binding wire of any kind is necessary to 
hold them in place. Fig. 236 shows one of these 
armatures, In the small sizes of generators the com- 
mutator fits directly on to the shaft, but in the 
larger type it is supported by a bronze spider, leay- 
ing an air space between it and the shaft. 

The field coils are wound on sheet-iron spools 
furnished with brass flanges, which are fitted on to 
the pole-pieces before these are bolted to the frame- 
work. The brush-holder in the larger type con- 
sists of a long brass spindle supporting a number of 
small frames which hold the carbon brushes, and 
which are fitted with hammer blocks and tension 
springs. The advantage claimed for this typo of 
brush is that the brushes can be moved to avy de- 
sired position laterally along the spindle. The 
number and sizes of carbon brushes used vary with 
the type of generator. (See Table LX XIII.) With 


Taste LXXIUIL.—Number and Size of Carbon Brushes 
Used on Four-Pole Railway Gencrators. 











Capacity in | Numbar of S'z3 of Carbon Brush 
Kilowatts. | Brushes. in Inches. 

100 | 8 thx Ax § 

200 10 | 24 x 2k x 8 

300 | 16 | 24 x af x 

£00 20 24 X 34 Xx 


generators which have often to run for several days 
without stopping, cool-running bearings are of the 
very greatest importance. The bearings used in 
these generators are on the ball-and-socket principle, 
and adjust themselves. (See Figs. 237 and 238.) 
_The bearings are lined with babbitt, into which 
oil-ways are cut. They are supported on cast- 
iron standards, to which they are bolted at the 





base. The standard proper and the lower half of 
the bearing box are cast separately, the upper half 
of the box making a third casting. The lower half 
is hemispherical, and fits into the bowl-shaped top 
of the standard. Long bolts run from inside this 
-tandard through ears cast on each side of the box. 
The holes through which these bol's pass are } in. 
larger in diameter than the bolts themselves, thus 
allowing considerable play. The nuts are not 
screwed down on to the bolts until the armature 
has been put in place and the bearings have auto- 
matically adjusted themselves to the shaft. In all 
the larger types of generators a third support for 
the armature shaft is furnished outside the pulley. 

The bearings are kept oiled by two brass rings, 
a method which, for some time past, has been 
used with the best results in Europe. All the 
bearing boxes are furnished with glass guages 
showing the height of the oil within. The bed- 
plate upon which the generator rests is fitted 
with a ratchet and screw bolt to tighten up the 
belt. Railway generators, before being gent out of 
the shop, are run for eight hours under full load. 
Insulation is tested to stand 3000 volts alternating. 
The connections between the brushes, which are 
cross-connected, and the winding of the field 
magnets are clearly shown in Fig. 239 for the four- 
pole type of generator. 

Table LX XIV. gives the ganeral dimensions of 
the direct-coupled generator constructed by the 
General Electric Company of America. The dimen- 
sions are given in inches, and apply to diagram 
Figs. 240 and 241. Till quite recently, direct- 
coupled generators have found but little favour 
with American engineers, but in the newest 
and best designed power-houses in America, the 


use of large multipolar, slow-speed, direct-coupled | 


generators has been adopted to a very large extent, 
and with the greatest success. In this country, 
where land is extremely expensive, there ssems 
little reason to doubt that direct coupling will be 
largely used in connection with electric tract‘on 
work, The commercial effice-cy of these genc- 
rators averages 95 per cent., and the electrical 
efficiency reaches 98 percent. These generators 
run quite cool, their maximum armature tempera- 
ture being about 72 deg. Fahr. above the surround- 
ing air. 

Figs. 242, 243, and 244 show the connections 
between the brushes and the field-magnet spools 
for a 10-pole generator of 800 kilowatts running 
at 115 revolutions per minute. The observer is 
supposed to be inside of the frame, and looking at 


the face of the lower pule-piece (Fig. 244). The| 


large arrow indicates the direction of rotation of 
the lower half of the armature. The small arrows 
correspond to arrows on the spool flanges, the 
spools being so placed that the arrows point in 
opposite directions on each succeeding spool. 

Atthe Brooklyn City Railway power station 2000 
horse-power generators have bsen erected. These 
are so large that they were put together and wound 
in situ. The first of these large direct-coupled 
multipolar railway generators was built by the 
General Electric Company to run the Intramural 
Electric Railway at the Columbian Exhibition of 
1893. It was built after the designs of the well-known 
designing engineer of the General Electric Compiny, 
Mr. H. F. Parshall. The generator is rated at 
1500 kilowatts, has 12 poles, and revolves at a speed 
of 75 revolutions per minute. At 600 volts it will 
carry a full load of 2500 amperes without heating 
more than 30 deg. Ce’t. above the surrounding 


atmosphere. The dynamo has been so designed 
that it will stand sudden variations of load equal to 
the total of its capacity, without sparking, and it 
will bear 50 per cent. overloadiog fur several hours 
without dangerous heating or sparking. When the 
first machine was built it was found impracticable 
to put it together in the works, and it was shipped 
in pieces to Chicago, where it was erected. When 
tested, it was found to comply completely with the 
specification. The whole machine, with the excep- 
tion of the cast-steel spider for supporting the 
armature, which was made by the E Allis 
Company, of Milwaukee, was constructed at the 
General Electric Company’s Schenectady Works. 
The diameter of the armature is 126 in., its face 
is 36 in. wide. There are 336 slots in the armature, 
in each of which there are four conductors. Thesec- 
tional area of these conductors is .1875 square inch, 
and the approximate current density is 1000 amperes 
per equare inch. The commutator is composed of 
58 segments per pole, each one being 3 in. deep 
and 24 in. long. The diameter of the commutator 
is 7ft. The armature spider is of cast iron, has 12 
|spokes, and its hub is cast in three parts, over 
| which steel rings are shrunk. The laminated iron 
| discs forming the core are compoged of segmental 
pieces dovetailed into the centre hub. The com- 
mutator is so designed that the bars composing it 
can expand freely lengthwise without injury to 
the insulation. The clamping rings which hold 
the segments in place are subdivided, and so 
arranged that any one segment can be removed, 
and its commutator bars taken out without dis- 
placing any of the others. The air-gap between 
armature and pole-pieces is in. The weight of 
copper in the armature amounts to nearly 7000 lb. 
The feeder magnets are of mild cast steel, and 
| have 8000 ampere turns in the shunt coil on each 
| pole, and from six to eight in the series coil, 
according to the amount of over compounding 
desired. The length of the field magnet is 18 in., 
|and the average length per turn, 92.84in. The 
series winding is composed of copper strip, the 
| cross-section of which is 34 square inches. Ata 
| tension of 600 volts the magnetic induction in 
_the magnet cores is 90,000 C.G S. units per square 
| inch, and that in the yoke about 80,000. Carbon 
| brushes are used throughout, and their number is 
'such that the current density in them does not 
exceed 35 amperes per square inch. As shown in 
| Fig. 245, the efficiency curve of these machines 
is very flat, thus rendering their use economical 
| in railway power stations. 
| The resistance of the shunt winding is 54.7 ohms 
/at 60 deg. Cent. The resistance of the series coil 
| is .0013 ohm, and the resistance of the armature at 
| the same temperature is .004 ohm. It is found in 
practice that the average tilt forward of lead of the 
brushes, is nearly 20 deg. It speaks well for the 
design and workmanship of these very large direct- 
coupled generators, which are constantly liable 
to heavy overloading, that although a great 
number of them have been running for nearly 
two years, they have more than fulfilled the hopes 
and expectations of their designer and of the great 
traction company which operates them. As a 
ee of their economy, we may mention that in the 
rooklyn City Railway Company’s power house, 
where some six of these generators are running, 
coupled direct to triple-expansion condensing Allis- 
Corliss engines, the amount of coal consumed per 
electric horse-power hour furnished at the switch- 
board is only 18 lb. In pissing w> csnno’ but 
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call attention to the great practical and scientific 
value of the exhaustive treatise on dynamo wind- 
ings just issued by Mr. Parshall. No such elabo- 
rate publication has yet been made on this subject, 
and the author’s extensive experience as the design- 
ing engineer of the Edison and Sprague Companies 
and of the great ‘‘ General Electric’ combination 
since its formation, a period of exceptional activity 
in the history of dynamo development, qualifies 
him to speak with all authority. 


THE GLASGOW SEWAGE WORKS. 

Tue works for the disposal of the sewage of the 
eastern district of Glasgow have now been in 
operation for a year, and it is therefore possible to 
get data as to the efticiency and cost of the system 
adopted. The treatment is intermittent precipita- 
tion and filtration, and the effluent is discharged 
into the River Clyde, while the sludge is pressed 
into manure cakes by compress2d air. The works 
were laid out by Mr. C. V. Alsing, who had also the 
designing of similar works first at Bradford and 
subsequently at Sheffield, and it will be interesting 
in our description of the Glasgow station to note the 
improvements suggested by experience. The works, 
long contemplated, are indirectly a result of the 
construction of the Glasgow Central Railway, for 
the promotors of that line spent nearly a quarter of 
a million sterling in intercepting old sewers and 
reconstructing the main sewers immediately north 
of their new railway, under which the new mains 
were laid at convenient points.* This concentra- 














* See ENGINEEBING, vol. liii., page 641. 
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tion of the sewers afforded a good opportunity for 
laying down the sewage purification works. The 
sewer communicating with the works is 7 ft. 6in. in 
diameter, and collects the drainage of some 2600 
acres, with a population of nearly 300,000. The 











discharge for the year from this main was 2493 
million gallons. 

The composition of the sewage varies very con- 
siderably, and later we shall indicate the variations 
in treatment to insure a practically pure effluent. 
One unfortunate feature is that the sewage enters 
the works at too low a level, and necessitates 
pumping. This involves an average expenditure 
of 13s. 8d. per million gallons, or some 1700I. for 
the year. In the works now under contemplation 
for dealing with the sewage of the southern district 
of the city and with the western district, efforts will 
be put forth to save this pumping charge, which is 
about one-fifth the total cost of treatment. But 
as to cost, we shall give more details later, when 
we have briefly described the plant. 

The sewage debouches from the main into a 
large entrance chamber, where a wrought-iron grid 
is fitted with the view of arresting any large 
matter that might be injurious to the centrifugal 
pumps ; but ordinary sewage matter readily passes. 
Thence the sewage flows into catchpits under the 
machinery building (Fig. 1), and here it may be 
stated that our purpose is to describe the treat- 
ment rather than the general arrangement, which 
obviously would be altered to suit different sites 
and conditions. 

The first operation is to separate from the sewage 
as much of the solids, small tins, and such rubbish, 
as possible. At Bradford this is done in open 
pits wherein the sand, tins, &c., are deposited 
by their own gravity, and dredged out by grab 
buckets, involving much labour. At Sheffield there 
are also pits, but there thegrab dredger was super- 
seded by a ladder dredger driven along the bottom 
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by machinery. 


At Glasgow the sewage passes | machine belting, at the rate of 14 revolutions per 


through three rotary screens, 4 {t. wide, the general | minute, ina trough in which the sewage is flowing, 
construction of these being shown on Figs. 5 to 7. |and the greater part of the rubbish remains on 
They are constructed of 3-in. bars, riveted Zin. apart | the bars and lifting plates, and is tipped into a 
on crossbars, pretty much like link belting, with | square wrought-iron hopper which is emptied daily. 


lifting plates 6 in. deep, at intervals of 4 ft. This 


The liquid sewage passes through a 5-ft. channel 


screen, set at an angle of 45 deg., travels like a|from the bottom of the rotary screens into what 





are known as catch-pits adjoining. These pits 
at Glasgow are 47 ft. 10in. long by 20 ft. broad 
and 28 ft. 6 in. deep. The bottom of the floor has 
corrugations as shown on Fig. 4. Here the solid 
matter in the sewage becomes deposited, and 
originally a screw conveyor making 43 revolutions 
per minute was used to carry this off; but it was 
found that owing to the solid and heavy sandy matter 
in solution, this screw was frequently blocked, and 
subsequently an endless chain elevator with small 
buckets was substituted to work in the corrugations, 
as shown on Fig. 2, Fig. 3 being a detail of the 
dredger bucket. The solids—more rubbish than 
animal sewage—are raised by the elevators and de- 
posited in railway wagons. 

When the sewage leaves the catch-pits just 
described, it is, therefore, relieved of most foreign 
matter. If the conditions were ideal, it would 
pass by gravitation to be chemically treated, 
and then to the precipitation tanks; but it 
has to be raised 25 ft. by centrifugal pumps, 
working from a pump well 31 ft. 1 in. below 
floor level, the suction pipes being led down 
to within 15 in. of the bottom. The pumps are 
of the Drysdale Bon Accord type, two 18 in. 
and two 15 in., with a total of 350 horse-power, 
and capable of raising 1} million gallons per 
hour. These pumps deliver into a 3 ft. 9 in. main ; 
debouching into what is called the mixing pit, all 
as shown on Fig. 1. 

This brings us to the chemical treatment. The 
chemicals used are sulphate of alumina and lime. 
At Bradford and Sheffield lime alone is used, but 
it was found that Glasgow sewage required the 
alumina to give a satisfactory effluent. The mixing 
pit at Glasgow is 10 ft. by 10 ft. by 8 ft. In the 
centre there is an iron division, forming a dash- 
plate, extending to within 3 ft. or 4 ft. of the 
bottom. The sewage debouches from the pump 
main against this plate, and the milk of lime enters 
the mixing pit at right angles to the flow of the 
sewage. The important question here arises as to 
the proportions of chemicals, and before describing 
the precipitation tanks, the aeration beds and 
filters, we may refer to the composition of the 
sewage and the effluent, as determined by Mr. R. 
R. Tatlock, F.1.C., the city analyst. We give on 
the next page two typical cases, taken at random, 
one for a weekday and the other for Sunday, to show 
the difference between what may be regarded as 
typical Glasgow sewage and domestic sewage. The 
analyses were made from samples taken each hour 
and mixed to give the day’s discharge, and the 
effluent was filtered through sand as well as coke. 

The difference is largely due to discharge from 
dye works and to tannin coming from the dye 
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works or tanneries. There are times when three 
or even four fold the amount of chemicals are re- 
quired to produce the same effluent as at other times. 
On Saturdays, Sundays, and during holidays, whenthe 
sewage is practically of a domestic character only, 
the cost for chemicals per million gallons does not 
exceed from 10s. to 12s.—little more than half the 
cost originally anticipated (18s. 6d. per million 
gallons), Lut there are many working days when 


Analyses in Grains per Gallon. 























Weekday. Sunday. 
Raw. Effluent. | Raw. | Effluent. 
ping grains grains grains grains 
Matters in Solution. per gal. pergal. jpergal. per gal, 
Oxygen absorbed .. o 3.42 72 | 68 -14 
Ammonia, albuminoid .. -427 -258 448 -105 
» free 1.435) 1.715 | 1.575 595 
» _ total .. 1.862) 1.953 | 2.023 700 
Organic matter . 12.04 5.60 | 7.00 1.88 
Mineral _,, 55.16 | 40.04 | 2436 | 37.22 
Totalsolid matter ... 67.20 45.64 | 31.36 39.20 
Matters in Suspension. | 
Organic matter .. on] eee os } 21 
Mineral 9 ° 11.9 42 
Total solid matter ..| 29.4 6.3 
Alkalinity (as carbonate 
of lime) .. ‘< ... 26.60 22.96 18.76 18.20 
Colour(Loch Katrine=10) 240 24 44 8 


the cost is 54s. per million gallons; the average is 
about 25s, to 30s. The amount of alumina added 
to the sewage is determined, of course, by the 
colour of the latter, and the following Table may 
be interesting, as showing the normal quantities ; 
these, however, are occasionally exceeded : 


Colour Alumina. Unslaked Lime. 
of Grains per Grains per 
Raw Sewage. Gallon. Gallon. 
Ea eae 5 21 
Dark grey .. +e 7 3} 
Very dark grey i) 5 
Light brown 15 74 
Blue .. 20 10 
Brown oe 30 15 
Dark brown 40 20 


Frequently with afternoon sewage 171 lb. is used 
per 35,000 gallons = 34.5 grains per gallon. 

That there is great variation within the 24 hours 
is proved by the following analyses of raw sewage 
in one day : 


| Grains per Gallon. 








lpm. 6p.m. 12 Midaoight. 

Matters in Solution. 
Oxygen absorbed (in one hour)..| 11.20 2.52 91 
Ammonia, albumenoid : .469 £69 282 

Matters in Surpension. 

Organic matter .. is 28.7 14.0 7.0 
Mineral _,, 161 18.2 5.6 

Total solid matter .. 44.8 32 2 12.6 


Colour (Loch Katrine = 10) 500 


25 


The oxygen absorbed represents the organic matter 
dissolved in the sewage, and taking that as a stan- 
dard, the sewage at 1 p.m. is shown to be 124 times 
as foul as at midnight, while the matter in suspen- 
sion is 34 times as great, the depth of colour at 
1 p.m. being no less than 20 times that of the mid- 
night sample. 

The diluted alumina is passed into the pump 
mains before the sewage enters the mixing pit. 1t 
is received in the works in square cakes, and is 
dissolved in boxes for the purpose. The lime 
mixers are of interesting design. They were con- 
structed by the Barrowfield Iron Company, and 
engravings of them are given on page 208, Figs. 8 
and 9 showing the general installation of three, and 
Figs. 10 and 11 the details of one. 

The mixers are constructed of cast iron, and in 
each a vertical shaft, driven by belting, has a series 
of four angle-iron bars forming agitators at various 
levels and different radii. There are fastened to 
these agitators, too, pieces of chain, which travel 
along the bottom, so as to prevent deposit. 
There is a grating with 7 in, by 1} in. spaces, 
covering the interior, at a level of 2 ft. 8 in. 
from the top. Through this the lime has to perco- 
late, and the depth of water in the mixer is 
usually 3 ft. 3in. The lime shell—ordinary Irish 
—is slaked down with cold water. The lime is 
thrown over the grating, mixing with the water. 
The water is sewage pumped direct from the 
catch-pit by two 6-in. pumps driven by belting, and 
the milk of lime resulting flows into the mixing 


tank in front of the dash-plate already referred to. 
At Bradford there is no such mixing pit, and at 
Sheffield the hme and sewage are mixed by being 
concentrated into a narrow channel, through which 
the milk of lime and the sewage flow together ; 
the Glasgow arrangement, however, is more effec- 
tive. The sewage from the mixing pit passes through 
underground channels for a considerable distance. 
It was not thought desirable to pass it direct, as it 
might tend to leave a sediment. It thus passes 
round part of the area covered by the precipitation 
tanks and aeration beds, and enters a feed channel, 
going thence to the precipitation tanks. ; 

There are 24 precipitation tanks, and 24 aeration 
beds. The beds and tanks are arranged in rows, 
with an effluent stream in the centre, aeration 
beds on either side, then precipitation tanks, with 
the feed channels on the extreme sides. The 
walls are 28 in. thick as a rule, and of brick in 
cement, with blue brick coping. The precipi- 
tation tanks are 50 ft. long, 40 ft. wide, and 6 ft. 
deep, with a capacity for 81,000 gallons each. 
The acration beds are 43 ft. by 40 ft., with a fall 
of 3 in 100, with occasional very shallow steps. 
The effluent channel in the centre is 17 ft. 6 in. 
wide. 

(Zo be continued.) 





NORTH-EAST SEA CANAL.—No. XI. 


XIL—Txe Hieu-Levet Bripces AT GRiiNENTHAL 
AND LEVENSAU. 


Tue high-level bridges which crcss the canal are 
among the largest arch bridges in the world. 
According to a table compiled by Mr. Mehrtens, 
the widest arch is that of the Luiz I. road bridge 
over the Douro, built between 1881 and 1885, 
near Oporto in Portugal ; it has a span of 564 ft. 
A railway bridge over the same river, also near 
Oporto, of the years 1876 and 1877, ranks or ranked 
third with a span of 525 ft. The second place is 
occupied by the railway bridge completed in 1884 
over the Garabit Valley, near St. Flour, not far 
from the Mount Cantal, one of the highest peaks of 
the Auvergne ; this is an arch of 541 ft. Next 
follows the central arch of the Mississippi Bridge 
near St. Louis, Mo., which was built during the 
years 1867 to 1874, in chromium steel ; the central 
arch has a width of 518 ft., the others are about 
20 ft. shorter. The Grinenthal bridge would be 
the fifth with its arch of 156.5 metres, 513.5 ft. 
But the Levensau bridge, presently to be men- 
tioned, is of the third rank, with its span of 536 ft. 
These dimensions have, of course, been far sur- 
passed on the Firth of Forth, by the suspension 
bridge over the East River, New York, Brooklyn, 
which has a span of 1602 ft., and by other bridges 
of different types. 

The Griinenthal bridge accommodates both the 
local line Neumiinster-Heideand the high-road. A 
deviation was made to unite these two by bringing 
the track nearer the high-road, from which it soon 
branches off again. Conditions were favourable 
for a high-level bridge, as the line crosses the 
divide between the watersheds of the Elbe and the 
Eider. This divide rises to 65 ft. above mean 
canal level, and the Griinenthal cutting, of which 
we have spoken already on page 141 ante, involved 
the removal of 20 million cubic yards of soil. The 
cutting has a length of 3 miles and a maximum 
depth of 102 ft. This work was done by Mr. M. 
Sager, of Munich, who also made the embank- 
ments, laid the foundations, and built the hand- 
some stone structure, clinker and granite, which 
impresses one as both graceful and strong. The 
iron structure, the work of the Gustavsburg branch 
of the Maschinenbau Actien-Gesellschaft Niirnberg, 
fully deserves the same praise, and all credit is due 
to the designers, Regierungsrath Eggert, of Berlin, 
the architect, and Regierungsrath Greve, of Stettin, 
the engineer. The Imperial Canal Commission 
should also be mentioned here, for not letting 
themselves be influenced by the very subordi- 
nate importance of the railway line. Our readers 
will agree with us when they look at the engravings 
on pages 209 and 216, and on our two-page 
plate ; they are taken from Messrs. Constabel and 
Knackstedt’s beautiful series. The dark stones are 
clinkers of a dark red hue, the light blocks granite. 
The white panels on the sides represent the Imperial 
eagle, plainly discernible from the canal. The build- 
ings on the left belong to one of the labourers’ 
barracks, where, by the way, a very decent dinner 





could be obtained at a moderate charge. 





The cutting is now wider, on the right-hand side, 
than it appears on the engraving, Fig.151, which was 
taken in December, 1894, shortly before admitting 
the water into this section of the canal. The rail- 
way track on that side was only for temporary use. 
The embankments had to be raised considerably 
above the level of the ground to provide a headway 
of 138 ft. height, sufficiently high for the largest 
traders to pass underneath with the topmast 
lowered. The original project meant to provide 
this height over a width of 121 ft. by a 200-ft. arch, 
with piers coming down to the batter of the canal. 
The soil was, however, not reliable, and the 
narrowing of the canal undesirable. The piers 
were, therefore, placed further back, with the 
actual arch mentioned of 513.5 ft., affording a 
clear headway of 138 ft. for a width of 115 ft. 
The railway track and high-road cross at about 
half the height of the girders. The roadway 
has a width of 21 ft.; the rail track lies in 
the centre, so that the vehicular traftic has to be 
stopped when a train isdue. The footways, 5 ft. 
wide, lie outside the main girders. These dimen- 
sions refer to the central part of the track. 
Between the girders and the towers the roadway 
and footpaths have been widened to 26 ft. and 7 ft., 
outside the towers, over the stone arches and 
beyond, the width increases to 67 ft. The roadway 
is slightly curved upward, the rises being 4, 7.4, 
and 10.8 in. with minimum, mean, and maximum 
temperatures. The pivots are 16 ft. above the 
surface. The water does not quite reach up to the 
stairway marked on the left of Fig. 151. 

The crescent-shaped members of the girders have 
radii of 135 and 150 metres, and a mean rise of 
23.51 metres (77 ft. 3in.), the rises of the two mem- 
bers being 25.26 and 21.46 metres. The two main 
girders are slightly inclined towards one another, 
and to the vertical, in the ratio of 8:1. The ratio 
of rise and span is 7.3, or 6.1:1. The main wind 
bracing runs underneath the roadway from abut- 
ment to abutment. There is a further wind brac- 
ing between the upper members of the crescent 
girders which extends downward on both sides 
of the apex so far as the headway required for 
the road traffic permits ; heavy portal frames, one 
on each side, then join it to the bracing first men- 
tioned. The portal frame on the left side can 
clearly be seen in Fig. 152; that on the right is 
less conspicuous. A third wind bracing connects 
the lower booms of the girders, starting from the 
pins and reaching up to the intersection of the 
girders and the roadway. This bracing transfers 
half of the wind stress on to the masonry and the 
other half on to the roadway, where these bracings 
and the main bracing are connected. Fig. 151 
shows this bracing. There are further vertical 
cross-connections between the girders, and also 
secondary stiffenings for the roadway and track 
which rest on longitudinal girders and beams. The 
intersections between the roadway and the girders 
are connected by a tie which forms part of the main 
girder system. This tie was riveted t> the arch 
after the latter had been completed and lowered on 
its bearings. The united weights of the girders and 
the roadway, therefore, rest on the pins and abut- 
ments, and the tie is without tension unless under 
the influence of a moving load. This load produces 
a horizontal tension. In that part of the roadway 
which is arched by the girders, the intermediate 
longitudinal girders are not rigidly attached to the 
cross-girders ; hence the roadway does not inter- 
fere with the expansions and contractions of the 
tie. 

On each side the arch rests on two cast-iron bear- 
ings fixed in the brickwork. Wedges were driven 
between the two parts in order to press the joint 
against the arch which was then still supported by 
the scaffolding. The bridge weighs 1300 tons. 
For the iron structure a little over 30,0001. were 
allowed, and about 40,000/. for the piers. The 
erection commenced in the spring of 1892, and was 
finished the same autumn. Operations had to be 
hurried, as other work was waiting for the opening 
of the bridge. 

At Levensau, other reasons rendered haste neces- 
sary. According to the original design, the railway 
from Kiel to Flensburg was to cross the canal near 
Neu Wittenbeck by a swing bridge. At the last 
moment, the other scheme, passed over on account of 
the greater expense, was approved of in the highest 
quarters, and a high-level bridge was decided upon, 
although the raising of the embankments and the 
change of the design involved. very heavy addi- 
tional outlay. The conditions were not so favour- 
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able for a high level structure as they had been at 
Griinenthal. A deviation of almost 1} miles had 
to be made, and the embankments raised to a 
height of 75 ft., the roadway lying now at + 62.900. 
As finally built, the bridge overtops a clear head- 
way 138 ft. high and 161 ft. wide in one arch of 
163.4 metres (536 ft.) width. When building com- 
menced in spring, 1894, the Kiel-Rendsburg section 
of the canal was everywhere cut to a depth of at 
least 18 ft. and open to traffic. The advisability 
of erecting intermediate piers was hence taken into 
consideration. But the cost would not have 
been greatly diminished, and though the work 
would have been easier, a saving in time did not 
appear probable; the single arch was hence 
adopted. 

The bridge crosses one of the sharpest curves, of 
3280 ft. radius, on the canal, as we pointed out in 
the introduction to these articles. Passengers on 
vessels rounding this curve and entering into the 
beautiful wooded cut which extends for some kilo- 
metres on the way to Kiel, obtain a fine view of the 
bridge, and can discuss the vexed question whether 
the Griinenthal or the Levensau bridge deserves 
the palm as a harmonious structure. There is 
probably a preference for Griinenthal. But it 
must be borne in mind that the slight difference 
in the span of the arches—22.5 ft.—coincides with 
a more important difference in the width of the 
bridge, bringing the weight of the Levensau bridge, 
2700 tons, up to double that of the weight of the 
Griinenthal structure. The greater length was 
needed because the canal is widened in curved 
parts ; the sectional widening amounts to 14 metres, 
whilst the spans differ by 7 metres. The axes of 
the bridge and of the canal lie 23 ft. apart. The 
roadway at Levensau is wider, because the bridge 
is designed for a double track. As yet only one 
track has been laid, traffic not being brisk on any 
of these lines. This track runs along the one side, 
the other side being left to vehicles; this renders 
the structure unsymmetrical, for the western gir- 
ders are by one-seventh weaker than those on the 
eastern side. Later on, when a double track will 
have been laid, the road will be closed to vehicular 
traffic when trains are due, as it is now at Griinen- 
thal; the footpaths by the side of the track, but 
not outside the main girders, will always remain 
open. At present, the high-road comes up on 
a gradient of 1: 434; the railway on a gradient 
of 1:100. Both continue together with an incli- 
nation of 1 : 150, and cross the canal at the ordi- 
nate + 62.900 ; in summer, the centre of roadway 
may rise to + 63.156. This gives a temperature 
ordinate of 10in. The roadway is considerably 
longer than the chord of the span, its length being 
590 ft. 

In construction the two bridges differ materially. 
The stonework is much more massive, and the wings 
are fully developed. Fig. 153 (see two-page plate), 
on which the piers can best be seen, is correct in the 
main features, but not in the architectural details, 
which underwent some modifications. As regards 
these, Fig. 155 is reliable, but not particularly clear. 
The two booms of the main girders have radii of 
159.023 and 178.305 metres, and a mean rise of 69 ft. 
At the apex they are 3.2 metres (10 ft. 6in.) apart ; 
towards the abutments this distance increases to 
5.6 metres (18 ft. 4.5 in.), and they appear to lean 
against the walls with their full width. In reality, 
however, there are two bearings each side, as at 
Griinenthal ; but we have heretwo curved surfaces, 
of 910 and 930 millimetres radius, resting in one 
another, whilst at Griinenthal the term ‘‘ pin” is 
more strictly correct. We will come back to this 
point presently. Over the roadway the pier forms 
a portal. 

With the great width of the roadway, 126 
metres (41 ft.) between centres of the side sup- 
ports, the main arched girders could be placed ver- 
tically. They are box-shaped, as Fig. 155 (page 
209) shows, and are connected by uprights and 
diagonals. Near the pivots, the upper and lower 
members are united and form the roller bearing 
Just mentioned. The gussets are, however, also 
continued, and lean against lateral ribs. The arch 
carries the cross-girders and the wind bracing, which 
extends between the two piers at the highest level, 
by means of struts, which are developed like the up- 
rights of the girders, being built up of angles and 
lattice bars. The roadway is suspended from these 
cross-girders. The struts are at distances of 8.6 


metres, about 28 ft., apart, and divide the whole 
structure into 19 panels. To each of these panels 
belong, below the roadway, three cross-girders, 





which further subdivide the panels. The longi- 
tudinal I-irons of the roadway, which are con- 
structed as continuous girders, are held by these 
cross-girders (Fig. 155). On the JI-irons lie the 
cross-sleepers of the track, and the double layer 
of oak timber forming the high-road. We have 
still to explain how the roadway is suspended. 
Both the struts and the ties holding the roadway 
are fixed by means of plates, so that the struts can 
turn a little if the girders should have been dis- 
laced, and the roadway can shift longitudinally. 

he arch, the upper girders, and the roadway are 
thus independent of one another ; their stresses 
could, therefore, be more easily calculated, and the 
load will always remain on its seat. Fig. 155, re- 
peatedly referred to, represents a cross-section 
through the whole structure near one of the pivots. 
It displays the asymmetry mentioned caused by 
there being one track only as yet. Near the centre 
of the bridge the diagram would, of course, be 
much less high, because there the two main booms, 
here marked in the lower part of the diagram, 
would fall between the upper straight girders and 
the roadway. 

The wind bracings are similar to those provided 
at Griinenthai. There is one bracing in the plane 
of the lower booms extending over the first six 
panels counting from the abutments, another wind 
bracing in the central part of the roadway, and 
a third in the plane of the upper arched members, 
in the part above the roadway. Portal frames 
connect here the two latter with the first mentioned 
bracing which affords the main support. The term 
wind bracing, applied above to the uppermost 
system of longitudinal and cross girders, is in so far 
justified as the arched members were not originally 
designed with the bracing mentioned. At the 
point where the arch and the roadway cross, 
all parts are strengthened, and there is, moreover, 
a jointed connection between the longitudinal 
girders and the arches. 

The bridge was designed in its main features 
by Mr. W. Lauter, engineer, of the firm of Messrs. 
Ph. Holzmann, of Frankfort-on-the-Main, re- 
peatedly referred to; the architect is Baumeister 
Muthesius, who followed Mr. Lauter’s leading 
ideas. The bridge was built by Mr. R. Schneider, 
of Berlin, mentioned in connection with the 
Rendsburg lock, and by the Gute Hoffnungshiitte, 
of Oberhausen, under the superintendence of 
Baumeister Koch, of Kiel. 

Owing to the rejection of the original plans, the 
work had to be completed in a remarkably short 
time, and the growth of the structure, as illustrated 
in our views, will be followed with interest. In 
July, 1893, the contract was intrusted to the Gute 
Hoffnungshiitte, at Oberhausen, in the Essen 
district. The work was to be finished by 
November 1, 1894. Although nothing but the 
general features had then been agreed upon, 
and detailed instructions were not received till 
several months later, so that operations in the 
workshops could only commence in November, 
1893, the contractors punctually accomplished their 
task within the appointed period. The foundations 
of the bridge rest upon piles driven into the bed of 
the canal. 

The false-work was erected in winter 1893-4, 
and is shown in Figs. 153 and 154. The canal 
being already open to traffic, as we have stated, 
although only for vessels of smaller draught, 
the scaffolding could not be placed on the ground, 
and had to be raised to a height of 161 ft. 
Not to impede the traffic too much, five separate 
structures were erected standing in the water, 
leaving four passages, two for the canal ser- 
vice, and two for bringing up the materials to 
the bridge. The scaffolding was built up of round 
1-ft. timbers with iron diagonals and wooden 
stiffening. The false-work projected sufficiently 
on both sides of the bridge to supply platforms for 
travelling cranes, half-way up the structure, on 
both sides of the arch. The cranes had jibs of 75 ft., 
reaching right across. They picked up the iron 
from an intermediate platform, and put it on the 
distributing trucks running on the highest levels 
and elsewhere. ‘Ten-ton hoists supplied the lower 
platform. The arch was first formed in balks and 
cross-beams, 12 in. by 8in., marked in Figs. 153, 
157, and 159. The general arrangements can 
best be examined in Fig. 153, where figures like 
+ 44,369 mark the elevation above the datum, 
20 metres below normal zero. The dimensions 
of timbers, &c., are given in millimetres. The 
erection was done with the help of electric motors. 


On the southern bank of the canal two dynamos 
were coupled directly with two compound engines 
of 25 horse-power; the cylinders had 6.3in. and 
11 in. diameter by 5.9 in. stroke, and were supplied 
with steam of 117 lb. pressure ; the engines nal 400 
revolutionsa minute. The current of 220 volts was 
taken up by three copper wires of } in. diameter ; 
the leads had a total length of 0.8 mile, and caused 
a loss of .3 per cent. Each of the travelling cranes, 
which had a weight of 33 tons, required 40 amperes 
and 210 volts to move at a rate of half a foot per 
second, fully loaded. The riveting was hand work, 
more than 200,000 rivets being put in. The electric 
installation plant and the cranes are alone said to 
have caused an outlay of over 4000/. Smaller elec- 
tric cranes were employed by Mr. R. Schneider 
for erecting the piers. From the mills in the Essen 
district the iron went by rail to Kiel, thence by 
boats up the canal. 

The opening ceremony was performed on De- 
cember 4, 1894, by the Emperor, who was attended 
by Prince Henry and the Imperial Chancellor, 
Prince Hohenlohe. . 

The bridge contains 2700 tons of malleable iron, 
70 tons of cast iron, and 40 tons of steel. The 
calculations were made for two trains, one for each 
track, with engines of 92 tons, wind pressures of 
150 kilogrammes per square metre without load, 
and 250 under load, corresponding to pressures of 
about 31 lb. and 51 1b. per square foot, and for 
temperature variations of 50 deg. Cent. (90 deg. 
Fahr.). According to the official statistics of the 
‘* Festschrift,” prepared for the opening cere- 
monial, which are characterised as preliminary, 
however, 45,0001. were granted to the Gute Hoff- 
nungshiitte, Oberhausen, for the iron structure, 
and 35,000/. to Mr. Schneider, of Berlin, for build- 
ing the Rendsberg lock and the piers at Levensau. 
These figures are very much lower than have been 
stated elsewhere, and may refer to definite por- 
tions of the work only. 

Whilst the Levensau cutting was made in 
August, 1890, a most interesting deposit of coral 
sand with inclosures of drift, was observed and 
= before the excavator had done its 
work, 





STEAM WINDLASSES AND CAPSTANS ON 
THE AMERICAN LINES.SS. “ST. LOUIS” 
AND ‘ST. PAUL.” 


On each of the American liners, St. Louis and St, 
Paul, there area windlass, three power and four speed 
capstans, one windlass engine with cylinders 16 in. by 
14 in., and two capstan engines with cylinders 12 in. 
by 14 in., as illustrated on pages 212 and 213. Of 
these, the windlass, one power and two speed 
capstans are located on the main deck forward, while 
the windlass engine and one of the capstan engines 
which drive them, are located on the deck beneath. 
The four remaining capstans (two power and two 
speed) are located in pairs, a power and speed to- 
gether on a single base, aft on the main deck, 
while the engine is on the deck below. The 
windlass (Figs. 1 to 3) is horizontal and similar 
in style to the Hyde steam brake windlass shown 
in ENGINEERING, vol. lv., page 702, Figs. 1, 2, and 
4, with the exception that ro provision is made 
for working the windlass by hand. It is built 
entirely of steel castings and forgings, and is of 
sufficient strength to break the 2}-in. cable before 
any part of it would give away. The wild-cats over 
which the cables run, are loose on the windlass shaft, 
and are locked and unlocked by the Hyde positive 
screw-locking device. With this arrangement the 
wild-cats may be unlocked with a heavy strain on the 
cables, The wild-cats are controlled when veering 
chain, by heavy steel friction bands or straps, arranged 
with powerful brakes operated by a handwheel 
worked against a stand bolted to the bedplate, the 
handwheel forming the nut for a screw attached to 
the forward end of the friction band, the screw pass- 
ing freely through a hole in the stand against which the 
wheel works, The after end of each friction band is 
fastened permanently to the bedplate, the whole 
being of sufficient strength to ride by with the wild- 
cats unlocked. By this means, cable may be instantly 
payed out by simply slacking the handwheel. The 
windlass is driven by worm gearing with a worm gear 
keyed fast to the centre of the windlass shaft, the 
worm being driven by a vertical shaft through a pair 
of mitre gears connecting the lower end with the 
crankshaft of the engine. The worm gear is of cast 
steel, and the worm of phosphor bronze. The gearing 
is of the hour-glass type, and is machine-cut 
in such a manner that each tooth of the worm gets 
full surface contact on each tooth of the worm gear. 





The centre bitt of the windlass forms a bearing for the 
shaft on either side of the worm gearing, its forward 
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end forming a turret-shaped casing around the worm. | rings under the worm run in a bath of oil. The worm- | with doors through which the worm and gear may be 
On the top of the casing is a bearing for the vertical | wheel is entirely covered with a casing of steel formed | oiled. 

shaft, the thrust bearing being in the bottom part | from steel plate ;; in. thick. Both this casing, and| The windlass engine (Figs. 4 to 9) is of the 
of the turret, and arranged so that the thrust! the turret on the forward end of the bitt, are provided |inverted vertical type, with two cylinders each 














Ave. 16, 1895. ] 


ENGINEERING. 


213 








STEAM WINDLASSES AND 


CONSTRUCTED BY 





ree y 






pdb 











SY eee tee a eee 
QLULLLLLLLLLLITLLLLALULL LUD LLMLLLLLLLL LIYE SUL NYLLEED 
aS 








THE BATH IRON WORKS, 


Fig. 5. 







































































| NeReRE 
[,3065.0. 





16 in. in diameter by 14 in. stroke, and is capable 
of exerting 600 horse-pcwer. The power is sufficient 
to raise both anchors simultaneously in 60 fathoms 
of water. The engine is reversed by means of the 
ordinary Stephenson link worked by a handwheel 
and screw. .In case of an accident to the wind- 
lass engine, it can be disconnected by means of 
a clutch at the lower end of the vertical shaft of 
the windlass, and the windlass may be driven from 











the forward capstan engine through the spur and 
bevel gears shown, the difference in size between the 
windlass and capstan engines being compensated for 
by kevel gearing between the capstan engine and the 
vertical shaft, the ratio of which is 2 to 1. 

The power capstan (Figs. 1 to 3) forward is 
placed in the centre of the ship forward of the 
windlass, and the two speed capstans are placed 
just forward of the windlass on either side, These 
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may all be driven from the windlass engine in 
the event of the capstan engine being disabled, or, 
in case it is desirable to drive them independently 
of each other, a portion of them may be driven 
from the windlass engine and the balance from 
the capstan engine, a clutch at the upper end of the 
upright shaft being provided to entirely disconnect 
the windlass in this case. Each of the forward cap- 
stans rests upon a base on the upper deck, the holding- 
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down bolts running through the foundation to a 
second bearing, on the underside of the upper deck, 
which also contains the thrust bearing for the hori- 
zontal wormshaft. The worms and gears which drive 
the capstans are, as in the case of the windlass gear- 
ing, machine cut, and are of the hourglass type, the 
thrust bearing being arranged so that the thrust rings 
and worms run in a bath of oil. 

The speed capstans (Fig. 1) are keyed fast to 
the upright shafts and turn with them. The 
power capstans, however, run loose on the shaft 
and are driven by a heavy steel pawl case, which 
is keyed fast to the shaft directly under the 
capstan body and above the base. Steel drag- 
pawls in the lower part of the body come in con- 
tact with the ratchet teeth in the outer edge of the 
pawl case, so that the capstan body will turn with 
the spindle, but the capstan body is free to turn in 
the same direction faster than the spindle. A line 
may be led to the power capstan, then back to either 
of the speed capstans, so that the slack may be taken 
in rapidly. The line may then be thrown off the 
speed capstan and the work done with the power 
capstan. The capstan engine is capable of developing 
350 horse-power. A direct pull of 40 tons may be 
obtained on the power capstan, and of 10 tons on the 
speed capstan. The four capstans aft are set in pairs, 
a power and a speed capstan on the same base. All 
four capstans are driven by a vertical engine, a dupli- 
cate of the capstan engine forward. This engine is 
placed on the second deck in the extreme after end of 
the ship, in the space occupied by the steering gear. 
The crankshaft of the engine is coupled direct to a 
horizonal shaft, to which are keyed the worms for 
driving the capstans. The thrust bearings and the 
bearing under deck for the vertical shaft are firmly 
bolted together, so that the relative position of the 
worms and gears cannot change. The worms, as in 
the case of the forward capstans, are arranged to 
run in a bath of oil. The power of both speed and 
power capstans is the same as those forward. All 
these machines were constructed at the Bath Iron 
Works, Limited, Bath, Maine, U.S.A. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 8. 

THE excitement in the iron market is over, and 
prices show signs of settling back somewhat. The 
uncertain factors are the railroad requirements and the 
agricultural requirements. This year’s corn crop will 
be the largest ever harvested, Other crops will be 
large. The industries dependent directly on agriculture 
are prospering. The railroad requirements are un- 
certain. A good many car-building orders are being 
placed this month. Heavy rail orders will be placed 
next week. Bessemer pig and steel billets are quiet 
but strong in price. Plate and structural material 
are at the Iighest figures yet reached since the 
improvement set in. ‘To correctly understand the 
American market, it must be remembered that a vast 
amount of work is held until better conditions develop. 
When they come, orders will be rushed in. The rail- 
road demand is the great factor. It may not come this 
year, as the conditions to warrant it may not arrive 
until too late. The determination of railway managers 
to build projected lines next year would even now 
impart strength to the market. A large amount of 
bridge work is determined upon, but the managers do 
not say when it will be done. The truth is that bonds 
will have to be sold first, and it is no use to try to sell 
bonds until crops are larger and traffic is increased. 
Coal-mining is improving. Machinery for mills, shops, 
and factories is in better request, but the right time 
has not yet come to warrant a general increase of capital 
in industrial channels, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institute of Mining Engineers.—The annual 
meeting of this Institute has been heldat Barnsley. Mr. 
J. Nevin was appointed President, Messrs. J. Long- 
botham (Barrow Collieries), J. E. Chambers (Tinsley 
Park), and G. B. Walker (Wharncliffe Silkstone), vice- 
presidents. A very satisfactory report and balance-sheet 
were adopted. At the dinner afterwards, Mr. G. B. 
Walker said there was only one thing left for the coal 
trade at present, that was to hope for better times. There 
had been a great change in the country at large in the 
last few weeks, and it was not inconsistent to hope that 
it might lead to the inauguration of »ebter things for the 
coal trade, as well as for the trade of the country gene- 
rally. It had been the greatest misfortune of the coal 
trade that the workmen had considered it in their interest 
to take up an antagonistic attitude towards those 
who found the capital to exploit the coal - fields, 
without which there would no weekly wages. 
They could only hope that as education and other things 
did their work, they would get more common-senss, and 
would learn that the interests of the employers and em- 
ployed were one, and that inasmuch as they damaged 
each other they damaged themselves. The chairman 
showed how the Institute started in a very small way as 
the Yorkshire Colliery Viewers’ Association, It had 
done good work, especially in relation to the testing of 





safety lamps and outbursts of gas, and it was to the credit 
of the management of Yorkshire mines that so many of 
these had passed over in late years without any explosion 
or loss of life. 


Hull and the Yorkshire Colleries.—The Yorkshire 
collieries sent 241,865 tons of coal to Hull last month, as 
against 221,200 tons in July, 1894, being an increase of 
9.3 per cent. The coastwise exports of last month were 
17,993 tons, as against 20,085 tons, whilst the exports to 
foreign countries amounted to 126,959 tons, as compared 
with 107,064 in July, 1894. The figures are satisfactory, 
as showing an expansion of trade and good progress made 
towards recovery of the position held in the year 1892, 
but they reveal at the same time the strength and the 
weakness of the coal trade—the ability to supply a huge 
tonnage without any inconvenience or being called on to 
work full time. This indicates how huge would have to 
be the demand before a rise in prices can be secured. 
The tonnage forwarded in the past seven months was 
1,216,160 tons, as compared with 1,146,304 tons in the 
seven months of last year. 


The Heavy Trades.—The healthier tone of the iron 
trade reported last week still continues, and speculative 
purchases of considerable extent are being made in pig by 
merchants at the advanced prices reported last week. 
Some good orders for superior bar are coming in on 
account of the home trade, India, Australia, and South 
Africa. In connection with the various branches of the 
steel trade an improvement is reported. Some good 
orders for railway material have latterly been placed with 
local houses, and others are expected, both for home and 
export. The demand for marine material is also increas- 
ing. Bessemer steel billets of guaranteed quality are now 
5. 7s. 6d. per ton, and for best crucible converted there 
is san increasing demand from the United States and the 
colonies. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleve'and Iron Trade.—Yesterday there was only 
a very moderate attendance on ’Change here, but the 
tone of the market was very cheerful, and a fair amount 
of business was transacted. Reports from other iron- 
producing centres were of an encouraging kind, and this 
had the effect of stiffening the market here. Prices of 
pig iron advanced, and, in fact, touched a higher figure 
than they have done for about a couple of yeara. Buyers 
were rather anxious to place orders, believing that 
they would gain nothing by waiting any longer. Sellers 
were very firm in their quotations. Some of the buyers 
endeavoured to purchase No. 3g.m.b. Cleveland pig iron 
at 363. 3d. for prompt f.o.b. delivery, but sellers at such 
a figure were not easily found. For No. 3 delivered over 
this and next month, 363. 6d. was somewhat readily paid. 
No. 1 Cleveland pig was quoted 38s. The lower qualities 
of pig were firmer in sympathy with No. 4, but they were 
also in a little better demand. No. 4 foundry was 35s. 6d., 
grey forge 34s. 6d., and white 333. 6d.—all for early de- 
livery. Middlesbrough warrants closed 363. 9d. cash 
buyers. East coast hematite pig iron was in very good 
request. For early delivery of Nos. 1, 2, and 3 buyers 
were eager to pay 44s., and some business was done at 
that price, but 44s, 3d. was also paid, and as much as 45s. 
was quoted for No. 1. Rubio ore was steady at 12s, 44d. 
ex-ship Tees. To-day our market opened very strong, but 
later in the day prices eased. For No. 3 delivered to the 
end of next month 36s. 6d. was still paid, butat the close 
of the market buyers reported that they experienced no 
difficulty in obtaining No. 3 at 363. 3d. for prompt f.o.b. 
delivery. Middlesbrough warrants, after touching 
36s. 104d., closed quiet at 362. 74d. cash buyers. 


Manufactured Iron and Stecl.—There is little, if any, 
improvement in the manufactured iron trade. Inquiries 
are said to be better, and prospects are regarded as less 
discouraging than they have been, but it cannot be denied 
that orders are scarce and prices very low. The follow- 
ing are about the market rates: Common iron bars, 
4l. 15s. ; best bars, 5/. 53. ; ship-plates, 41. 123, 6d. ; and 
ship-angles, 4/. 10s.—all less the usual 24 per cent. dis- 
count for cash and f.o.t. The steel industry is in a rather 
better state. A good deal of work is going on, but con- 
sidering cost of production, quotations are below what they 
should be. Ship-plates are 4/. 17s. 6d., and ship-angles 
4l. 15s.—both less discount. Heavy steel rails 3/. 123. 6d. 
net at works. 


The Coal and Coke Trade.—Fuel is firm, shipments 
being on a very large scale. At Newcastle best North- 
umbrian steam coal sells at 93. f.0.b., whilst small is fully 
33. 8d. The supply of bunker coal is very plentiful, and 
prices are weak. Gas now meets with a fuller inquiry 
and prices vary from 6s. 3d. to 6s. 9d., according to 
quality. Household coal, though still quiet, is in a little 
better request. Coke is in good demand, both for local con- 
sumption and for exportation, and quotations are fully 
maintained. 


A Workman Arbitrator.—An incident happened a day 
or two ago at the shipbuilding yard of Messrs. C. 8. 
Swan and Hunter, which marks a new epoch in the annals 
of arbitration, It appears that a dispute had arisen in 
connection with a section of the platers’ helpers em- 
ployed by the firm, with the result that the men went on 
strike for three weeks. They subsequently agreed to 
resumes work for a fortnight, and before the expiration of 
that period it was resolved that the points at issue should 
be referred to arbitration, both parties agreeing to abide 
by the ruling of Mr. Thomas Snaith, a working blacksmith 
in the yard. Mr. Stephenson, the yard manager, brought 
the smith from his anvil to the office, in which the men 
and their delegates were congregated, together with the 








manager and representatives from the official staff of 
other shipyards. Having heard the arguments advanced 
on both sides in turn, and considered the case, Mr. Snaith 
decided in favour of the firm, and the men loyally accepted 
his award. The circumstance of a bond fide working man 
having been readily accepted as umpire by employers and 
workmen alike has naturally given rise to much comment 
in shipbuilding circles, and the incident may form a 
notable precedent in relation to the ever-recurring dis- 

utes in connection with our industrial concerns. Mr. 

naith is a very popular man, and he occupies a seat upon 
the Wallsend School Board and the urban district council. 





NOTES FROM THE SOUTH-WEST. 

Barry Railway.—The half-yearly meeting of this com- 
pany was held at Cardiff on Friday, under the presidency 
of Lord Windsor. The chairman, in proposing the adop- 
tion of the report, said the directors regretted that the 
works of the deep lock were not further advanced, but 
they were doing all they possibly could to os the lock 
completed at the earliest possible moment, ith regard 
to the new dock, the progress made was satisfactory. 
The working expenses had been increased owing to heavy 
Parliamentary charges, which could not be avoided ; but, 
in spite of this, the ratio compared favourably with the 
Taff Vale and Rhymney Companies, that of the Taff Vale 
Railway being 53.89 per cent., thabof the Rhymney 55.23 
per cent., and that of the Barry 47.98 per cent. A divi- 
dend of 10 per cent. per annum was declared on the ordi- 
nary stock, leaving 7657/. 103. 2d. to be carried forward 
to the credit of the current half-year. 

The ‘* Majestic.”—The Majesticis preparing for her gun 
trials. Two out of her four 12-in. 46-ton wire guns are 
already in position, and the others are in the yard ready 
to be shipped. The projectile weighs 714 lb, and each 
gun, when the ship is commissioned, will be provided 
with 80 charges. Next in importance are twelve 6-in. 
5-ton quick-firing guns, each of which is to be provided 
with 170 charges, the cordite charge itself weighing 
13 lb, 4 oz , and the projectile 100 lb. 


Cardiff and New York.—At the half-yearly meeting of 
the Rhymney Railway Company, Mr. F. G. Evans 
alluded to the formation of a new company at Cardiff for 
establishing a line of steamers between Cardiff and New 
York. This line, he considered, must eventually prove 
of great advantage to the Rhymney Railway, which was 
the natural means of communication between Cardiff and 
the Midlands. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in July this year 
were as follows: Cardiff—foreign, 1,012,845 tons ; coast- 
wise, 170,237 tons. Newport—foreign, 215,493 tons ; coast- 
wise, 86,014 tons. Swansea—foreign, 90,961 tons; coast- 
wise, 58,291 tons. Llanelly—foreign, 20,213 tons; coast- 
wise, 6412 tons. It follows that the aggregate shipments 
of coal from the four ports in July were—foreign, 
1,339,513 tons; coasbwise, 320,954 tons. The shipments 
of iron and steel from the four ports in July were: 
Cardiff, 6381 tons; Newport, 2773 tons; Swansea, 27 tons; 
Llanelly, nil; total, 9361 tons. The shipments of coke 
were: Cardiff, 5686 tons; Newport, 312 tons ; Swansea, 
1333 tons; Llanelly, nil; total, 7331 tons. The ship- 
ments of patent fuel were: Cardiff, 28,609 tons ; Newport, 
6117 tons; Swansea, 35,394 tons; Lianelly, nil; total, 
70,120 tons. The aggregate shipments of coal from the 
four principal Welsh ports: during the seven months end- 
ing July, 1895, were as follows: Cardiff, 7,523,285 
tons ; Newport, 1,964,364 tons; Swansea, 1,019,710 tons; 
and Llanelly, 140,201 tons ; total, 10,647,560 tons. The 
aggregate shipments of iron and steel were: Cardiff, 
23,638 tons; Newport, 2269 tons; Swansea, 1176 tons; 
Llanelly, nil; total, 32,083 tons. The aggregate ship- 
ments of coke were: Cardiff, 56,002 tons ; Newport, 2744 
tons ; Swansea, 7265 tons; total, 66,011 tons. Theaggre- 
gate shipments of patent fuel were: Cardiff, 177,908 tons ; 
Newport, 33,465 tons ; Swansea, 263,468 tons; Llanelly, 
nil ; total, 474,841 tons. 


The ‘“‘ Andromeda.”—The necessary drawings for the 
Andromeda, cruiser, have been received at Pembroke 
Dockyard from the Admiralty. The Andromeda will be 
435 ft. in length, and will be laid down on the slip from 
which the Renown, line-of-battle ship, was recently 
launched. Her hull, of steel, will be wood sheathed and 
coppered. She will have powerful engines of the most 
modern type, and her coal bunker capacity will be 2000 
tons, enabling her to keep the sea for a comparatively 
lengthened period. She will have a considerable height 
of freeboard, with a long forecastle, and her estimated 
speed will be 204 knots per hour. 


Cardif.—The output of the steam coal collieries has 
been scarcely up to the average. The demand has also 
fallen off, but the best descriptions have still been held 
at fully previous rates. The best steam coal has made 
103. to 103. 6d., while secondary qualities have brought 
9s, 3d. to 9s. 6d. per ton. Household coal has also ex- 
hibited scarcely any improvement; No. 3 Rhondda large 
has made 9s. to 9s. 3d. per ton. Foundry coke has been 
quoted at 14s. 9d. to 15s. 9d., and furnace ditto at 11s. 9d. 
to 13s. 6d. per ton. Iron ore has shown scarcely any 
variation ; the best rubio has made lls, 6d. perton. The 
improvement recently noted in the manufactured iron 
and steel trades is maintained; the demand for steel 
rails is improving; heavy sections have made 3/ 123. 6d. 
to 32. 153., and light section ditto 4/. 53, to 40, 12s. 6d. 
per ton. 


Swansea.—The monthly report of the Swansea Harbour 
Trust shows that the imports of all kinds for July 
amounted to 50,621 tons, as compared with 62,025 tons 
in July. 1894, showing a decrease of 11,404 tons. The 
total :mports for the first seven months of 1895 amounted 
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to 321,924 tons, against 350,083 tons in the corresponding 
period of 1894. The exports for July also show a falling 
off of 21,661 tons, while for the first seven months of the 

ear the reduction is 13,921 tons. There was an increase 
in coal and coke shipments, but a considerable falling off 
in the shipments of patent fuel. 


Pembroke Dockyard.—On Saturday intelligence was 
received at this dockyard that the Lords of the Admiralty 
had signified their intention to propose a vote of 320,000/. 
for extended dock accommodation, a new jetty, and new 
shears for lifting machinery, boilers, &c., into the battle- 
ships and cruisers launched from the yard. 








Tue Ramtway Coat Brit.—The cost of the coal and 
coke consumed in the locomotive departments of the 14 
principal English and Welsh Railways in the first half of 
this year was as follows: Manchester, Sheffield, and 
Lincolnshire, 76,4697. ; London, Chatham, and Dover, 
33,8481. ; South-Eastern, 54,425/.; North Staffordshire, 
11,0987. ; North-Eastern, 133,972/.; London and South- 
Western, 85,921/. ; Lancashire and Yorkshire, 90,6607. ; 
London, Brighton, and South Coast, 69,552/.; Great 
Eastern, 104,884/. ; Great Western, 166,711/. ; Midland, 
195,4627. ; Great Northern, 108.5627. ; London and North- 
Western, 201,467/. ; and Taff Vale, 15,0437.; making an 
aggregate of 1,348,874/. The corresponding expenditure 
in the corresponding period of 1894 was as follows : Man- 
chester, Sheffield, and Lincolnshire, 78,4587. ; London, 
Chatham, and Dover, 31,951/.; South-Eastern, 48,7711. ; 
North Staffordshire, 11,4977. ; North-Eastern, 156,154/. ; 
London and South-Western, 81,5287.; Lancashire and 
Yorkshire, 107,7807.; London, Brighton, and South 
Coast, 65,0311. ; Great Eastern, 100,920/. ; Great Western, 
156,476. ; Midland, 200,270. ; Great Northern, 113,127/7. ; 
London and North-Western, 194,254/.; and Taff Vale, 
20,2001. ; making an aggregate of 1,366,417/. 





Gas, Engcrraic LicHTiInc, AND Water CoMPANIES 
Directory. — Messrs. Hazel, Watson, and Viney, 
Limited, 1, Cresd-Jane, E.C., have just sent out the 
nineteenth issue of this directory, revised up to June 1 
last, and for the first time included in one volume. 
Besides a directory, the book gives a résumé of the lead- 
ing events of the year relating to these three great 
branches of engineering. Thus under ‘‘Gas” there is a 
narrative as to what has b3en_ said and done in enriching 
by the Peebles oil process, Professor Lewes’ lectures on 
acetylene are summarised, while other subjects treated 
are water gas, incandescent gas lamps, prepayment 
meters, &c. It is surprising to compare the space 
devoted to such summary of gas events and that given 
electric lighting development. In the former case it 
extends to 28 pages, in the latter to five pages, three 
of which are devoted to explosions in transformer 
chambers, &c. Government statistical returns are, as a 
rule, late in being published, and those mentioned here 
were issued in the autumn of last year, so that the figures 
need not be quoted. As to water works, the problem 
in London occupies much attention, the Parliamentary 
tug-of-war being described. The Directory of Water 
Companies is in two sections, one dealing with England, 
the other ‘‘ Sundry,” in which Scotch, Welsh, Irish, and 
foreign are mixed. The arrangement was probably 
adopted because of the incompleteness of the returns 
from the other parts of the United Kingdom. The 
compilation is certainly serviceable. The published price 
is 103 The Gas and Electric Lighting Companies 
Directory may be had separately, so also with the Water 
Works Directory. 





THE TELEPHOTOGRAPH.—The telephotograph is the 
name of a new Swedish invention, which claims to do 
for the eye something like what the telephone does for the 
ear. Ibis based upon the peculiarity of selenium, that its 
resistance to the transmission of electricity to a great 
extent depends upon the strength of the light to which it 
is exposed. The construction of the telephotograph is 
simple enough. A fine point of selenium is made to move 
in a plane by a mechanical arrangement in such a manner 
that it, moving within a limited compass of this plane, 
repeatedly forward and backwards, describes a spiral 
consisting of very close windings. An electric current 
passes through the selenium point, and the power of 
this current will vary according to the light to which 
the point at any given moment is exposed. The 
receiver is constructed in a similar manner to the 
above, except that a very susceptible incandescent 
light has been substituted for the selenium point. The 
intensity of this light varies in harmony with the 
light to which the selenium point is exposed. When 
the incandescent Jight is made to move in a similar 
manner to the movements of the selenium point, it will 
produce lights and shadows on the plane similar to those 
through which the selenium point passes in its plane. The 
despatching apparatus is inclosed in a case, something 
like a photographic camera, fitted with an objective, which 
can be so adjusted that the picture of the subject 
to be telephotographed is formed in the movement 
plane of the selenium point. The lights and shadows pro- 
duced by the incandescent light of the receiving appa- 
ratus will then produce a picture identical with the one 
at the despatching station. This picture can be made 
visible in various manners, either through photography 
or by being directly looked at through some magpifier, or 
in a similar manner to the one used in a magic lantern. 
The rapidity of the movements of the selenium point 
through any one point of the picture must not allow of a 
greater interval than about one eighth of a second, so 
that the corresponding impressions upon the eye of the 
beholder form a continuous complete picture. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was very quiet last Thursday forenoon, only a few 
thousand tons changing hands. Scotch rallied 2d. per ton, 
and hematite iron 14d. In the afternoon the market was 
quite lifeless, and Scotch iron eased off 4d. per ton. At 
the close of the market the settlement prices were— 
Scotch iron, 45s. 14d. per ton; Cleveland, 36s. 14d. ; 
Cumberland and Middlesbrough hematite iron, 45s. and 
43s, 74d. per ton respectively. At the forenoon meeting 
of the ‘‘ring” on Friday the local ‘‘ bears” of pig iron 
were staggered by the Board of Trade returns, and in 
their efforts to repurchase they sent Scotch iron up 
3d. per ton, Cleveland 4d., and hematite irons 24d. to 
34d. About 15,000 tons of all kinds were dealt in. 
Much of the buying was outside the ‘‘ring,” the shorts 
there compounding. The afternoon market was very 
excited, and large lines were dealt in, Scotch advanc- 
ing further 14d. and Cleveland 34d. per ton. The closing 
settlement prices were, respectively, 45s. 6d., 36s. 6d., 
45s. 44d., and 44s, 14d. per ton. Monday’s forenoon 
market was steady, but quiet, only some 8000 to 10,000 
tons changing hands. Scotch warrants opened at 45s. 54d. 
cash, subsequently advancing to 453. 64d., with buyers 
over. Cleveland and hematite irons likewise advanced in 
price. There was a very strong market in the afternoon, 
when the turnover amounted to about 15,000 tons. Up 
to 45s. 9d. cash was reached by Scotch warrants, and the 
other kinds were correspondingly advanced in price, the 
settlement prices at the close being respectively 45s. 9d., 
363. 9d., 45s. 6d., and 44s. 3d. per ton. Business was 
quiet at the forenoon market on Tuesday, when about 
12,000 tons of all sorts changed hands. Scotch iron left 
off 4d. back, but the price of Cleveland rose 1d., and the 
hematite irons were 1d. to 14d. per ton dearer. Good 
business was done in the afteraoon, but prices were rather 
lower, Scotch declining 4d. perton. The settlement prices 
at the close were 45s. 74d., 36s. 9d., 45s. 74d., and 443. 44d. 
per ton respectively. The market was very strong this 
forenoon, but only about 12,000 tons of all kinds of iron 
were dealt in. Prices advanced all round, the amount 
in each case ranging from 1d. to 2kd. per ton, A 
good business was done in the afternoon, but Scotch 
iron was 4d. easier and Cleveland was 3d. per ton 
down. The closing settlement prices were 45s. 94d,, 
363. 74d., 453. 74d., and 44s. 6d. per ton respectively. 
The following are the current quotations for several No. 1 
— brands of makers’ iron: Clyde, 493. per ton; 

artsherrie, Summerlee, and Calder, 50s. 6d. ; Coltness, 
52s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 493. 6d. ; Shotts (shipped 
at Leith), 52s.; Carron (shipped at Grangemouth), 54s. 
per ton. There are at present 75 blast-furnaces in actual 
operation in Scotland, as compared with seven at this 
time last year, when the big strike of the miners was on. 
Four are making basic iron, 25 are working on hematite 
ironstone, and 46 are making ordinary iron. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 6242 tons, against 3853 tons in the corresponding 
week of last year. They included 100 tons for Canada, 
135 tons for India, 620 tons for Australia, 160 tons 
for France, 320 tons for Germany, 605 tons for Hol- 
land, 350 tons for China and Japan, smaller quan- 
tities for other countries, and 3610 tons coastwise. The 
stock of pig iron in Messrs, Connal and Co.’s public warrant 
stores stood at 283,235 tons yesterday afternoon, against 
283,062 tons yesterday week, thus showing an increase 
for the week amounting to 173 tons. Ibis worthy of note 
that since the month of March Scotch iron has risen in 
price month by month, the aggregate of the advances on 
the average price being 3s. 2d. per ton. This fact is worth 
being kept in mind. Cumberland hematite iron is not in 
such good demand on the west coast as was the case 
some time ago, the price for mixed numbers being exactly 
similar to what Scotch has lately been sold at, about 
452. 6d. per ton. This is a remarkable feature of the 
position at present, and many persons argue either that 
hematite iron is too cheap, or Scotch too dear. The latter, 
however, is the popular subject of speculation. 


Finished Iron and Steel.—There is a fair demand for 
manufactured iron for home consumption, but the inquiry 
on foreign account is dull. The reports from steelmakers 
are better than those which have been recorded for some 
time past. The firmer tendency in prices is becoming 
more decided. 


Glasgow Copper Market.—The copper market was active 
last Thursday forenoon, come 200 tons being sold, and 
the price rose 1s. 3d. at 457. 183. 9d. three months’ sellers, 
In the afternoon, however, the market was very flat, and 

rices declined 83, 9d. per ton. Only a few lots changed 
heule on Friday forenoon, but London, as well as 
Glasgow, was a buyer, and the price rallied 7s. 6d. 
at 45/. 17s. 6d. per ton three months’ sellers. On 
Monday forenoon the market was firm at 45/. 13s. 9d. 
per ton cash buyers, and 46/, 2s. 6d. three months, being 
an improvement of 2s.6d. per ton on Friday’s close. 
Only one lot was dealt in, at 457. 12s. 6d. cash. There was 
a sharp advance in the afternoon, when some 100 tons 
were sold at 46/, 2s. 6d. and 46/, 5s. cash per ton. Copper 
was strong at the forenoon market yesterday, 150 tons 
being dealt in, and the price advancing 33, 9d. per ton. 
The metal was actively bid for in the afternoon, and the 
price rose other 2s. 6d. per ton at 47/7. In the copper 
market this forenoon 150 tons changed hands, and the 

rice advanced 5s. at 47/. 53. per ton three months sellers. 

© business was reported in the afternoon, but the price 
remained firm, 

Sulphate of Ammonia.—This commodity keeps very 
dull, little or no business passing. The nominal quota- 
tion last Thureday was 91. 5s. to 91. 7s. 6d. per ton, and 





2 ated of this week the market was very dull round 
. 5s. 


Proposcd Junction with the West Highland Railway 
from Lochfyne.— Mr. Wolfe Brennan, C.E., Oban, has 
been engaged to survey and make up a probable estimate 
of the cost of — a peeponed line of railway to 
connect Lochfyneside with the West Highland Railway. 
The intention is to carry the new line up Glenkinglas, 
striking across to Loch Sloy, and joining the West High- 
land line at Inveruglaz. Mr. Brennan held a meeting of 
the promoters of the new line on Monday, when it was 
agreed that the survey should be commenced immediately. 


“Lloyd’s Visitation Committee.—The annual inspection 
of the shipyards and marine engine works, &c., in the 
Glasgow district and on the Clyde, by Lloyd’s Visitation 
Committee and the principal surveyors, has been in pro- 
gress since last Thursday, and is now nearly concluded. 
In addition to members of the committee from London 
(including the chairman, Mr. W. H. Tindall), there have 
been gg ne gg from the Clyde Committee, Liver- 
pool, undee, &c. Thursday was devoted to the 
Govan district ; Friday to works and yards on the 
north side of the Clyde at Partick, Whiteinch, 
and Clydebank; Saturday and Monday to Port 
Glasgow and Greenock; Tuesday to other works in 
the Glasgow district, including the Proving House ; and 
to-day is being spent at the Dumbarton shipyards, 
engine works, and Dennystown Forge. The committee 
surveyors will to-morrow forenoon visit the Glasgow Iron 
and Steel Company’s Works at Wishaw, and in the after- 
noon some more of the engine works in the Glasgow 
district, thus finishing their visitation work in Scotland. 
On Friday they will leisurely find their way to Furness 
Abbey, so that they may on the following day visit the 
Barrow Steel Works and the shipyard and engine works 
of the Naval Construction and Armaments Company. 
This year their visitation work is limited to Glasgow and 
the Clyde district and Barrow, and it is just possible that 
next year all the outports of the United Kingdom will 
be visited in two groups at different periods of the year, 
as business men cannot well get away from London and 
other important ports for a period of three weeks or so, 
which is the time required for doing a complete round of 
visits of inspection. 


New Shipbuilding Contracts.—Mewasrs. Caird and Co., 
Greenock, have booked an order to build and engine a 
large screw steamer of over 7000 tons for the Pacific 
Steam Navigation Company of Liverpool.-—Messrs. R. 
Napier and Sons, Govan, have contracted to build a steel 
screw steamer of 2500 tons for local owners, the engines 
and boilers for which will be supplied by Mesers. Duns- 
muir and Jackson, Govan.—Messrs. W. Walker and Co., 
Glasgow, have placed an order for a sailing ship of 2400 
tons capacity with Messrs. Russell and Co., Port 
Glasgow. She is intended to replace the Cumbrae, which 
was recently los) on the passage from Sydney to Val- 
paraiso. 

New Shipbuildiag Firm for Greenock.—It.is stated that 
operations will be started at the beginning of September 
by a new shipbuilding firm in the Main-street Shipyard, 
Greenock, which was recently occupied by Messrs, 
Russell and Co., of Port Glasgow. Mr. Andrew Maclean, 
who has been many years at the head of one of the 
departments at Fairfield Shipyard and Engine Works, 
and Mr. Carmichael, late manager of Messrs. Caird and 
Company’s shipyard, Greenock, are said to be the 
members of the new firm. 





TELEGRAPHIC Cope INpicks.—The increasing use of 
code words for commercial telegraphy, and the fact that 
an International Official Vocabulary has been issued and 
becomes obligatory for European code telegrams, have 
suggested the publication, by Messrs. Spottiswoode and 
Co., 54, Gracechurch-street, E.C., of a work giving 
250,000 telegraph code indices, comprising letter varia- 
tions for indicating series of from three to twelve 
numerical or letter variation tables, and for forming and 
interpreting letter variation tables. There are elaborate 
instructions explaining the application of the tables, 
which provide means of readily forming and interpreting 
letter variation tables from which four phrases and up- 
wards can be telegraphed at a cost of one code word. 
The advantage of the work, which is compiled by 
Mr. F. Jones, certified member of the Institute of 
Bankers, is that private codes can easily be formed. The 
price is 21s, net. 





Prrsonat.—Mr. J. G. Statter has purchased the works 
department of Messrs. J. G. Statter and Co., Limited, of 
68, Victoria-street, London, S.W., and will carry on that 

ortion of the business under the title of Messrs. J. G 
Btatter and Co. The ‘‘contract” department of the old 
firm will be carried on by Mesers, Foote and Milne, who 
were directors cf the old company.—In an action recently 
tried before Mr. Marsham at Southwark, the Pomphlet 
Paint Company, of Southwark-street, London, S.E., were 
fined 102. and 20 guineas costes, for using the word 
“Torbay” in connection with paints in such a man- 
ner as to lead the public to believe that they were 
selling the gocds of the Torbay Paint Company, of 
Billiter-street, London, E.C.—Mr. G. L. Addenbrcoke 
informs us that he has taken Mr. Ernest Scott into part- 
nership. Mr. Scott served his time with Messre. John 
Fowler and Co., Leeds, and was afterwards with Messrs. 
W. T. Goolden and Co., and the Brush Company, while 
for the last year he has been chief cf the drawing: office 
department at the Electric Construction Company’s 
works. Letters to the firm should be addressed to 21, 
Lichfield-street, Wolverhampton, but Mr. Addenbrooke 
will ke frequently in London as heretofore, 





216 


ENGINEERING. [Auc. 16, 1895. 

















THE LEVENSAU BRIDGE OVER THE NORTH-EAST SEA CANAL. 
CONSTRUCTED BY THE GUTE HOFFNUNGSHUTTE, OBERHAUSEN. 
(For Description, see Page 210.) 
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held at Birmingham on Tuesday, Wednesday, Thursday, and 
Friday, the 20th, 21st, 22nd, and 23rdinst. The following papers 
have been offered for reading: 1. ‘‘ On the Direct Puddling of 
Iron,” by Mr. E. Bonehill (Marchienne-au-Pont, Belgium). 2. 
‘*On the Production of Iron by a New Process,” by Mr. R. A. 
Hadfield (Sheffield). 3. ‘‘ On the Thermo-Chemistry of the Bes- 
semer Process,” by Professor W. N. Hartley (Dublin). 4. ‘‘On 
the Hardening of Steel,” by Mr. H. M. Howe (Boston, U.S.A.) 5. 
‘** On the Mineral Resources of South Staffordshire,” by Mr. H. W. 
Hughes (Dudley). 6. ‘On the Iron Industry of South Stafford- 
shire,” by Mr. D. Jones (Shifnal). 7. ‘‘ On the Iron Industry of 
the South of Russia,” by Mr. George Kamensky (St. Petersburg). 
8. “* On Tests of Cast Iron,” by Mr. W. J. Keep (Detroit, U.S.A.). 
9. On the Analysis of Ferro-Chromium, by Mr. E. H. Saniter 
(Wigan). 10. ‘On Small Cast Ingots,” by Mr. R. Smith-Casson 
(Birmingham). 11. ‘‘On the Estimation of Oxide of Iron in 
Steel,” by Mr. A. E. Tucker ——. 12. ** On Tests of Cast 
Iron,” by Mr. T. D. West (Sharpsville, Pennsylvania). 13. ‘‘ On 
the Use of Nickel in the Metallurgy of Iron,” by Mr, H. A. Wiggin 
(Birmingham).—Tuesday, August 20, at 10 a.m., reception of 
members by the Mayor of Birmingham and the Local Reception 
Committee, followed by reading and discussion of papers. In the 
afternoon there will be the following alternative excursions: (a) 
To the works of the Electric Construction Company, Wolver- 
hampton, and of the Great Western Engine Works, Wolver- 
hampton. (b) To the works of Messrs. Thomas Parker and Co., 
electrical engineers, Wolverhampton, and of the Staffordshire 
Steel and Iron Company, Bilston. (c) To the surface works of 
Hamstead Colliery, Birmingham. (d) To Tangyes’ Engineering 
Works, Smethwick. (e) To the works of Messrs. Baldwin and 
Sons, paper manufacturers, King’s Norton. In the evening there 
will bea conversazione and reception in the City Council House 
and Art Gallery by the Mayor of Birmingham.—Wednesday, 
August 21, 10 a.m., reading and discussion of papers. The after- 
noon will be devoted to: (a) An excursion to Worcester and to 
the alternative excursions, (b) To the Earl of Dudley’s Round 
Oak Iron and Steel Works, Limited, Brierley Hill. (c) To Webb’s 
Glass Works, and local fireclay works at Stourbridge. (d) To the 
Birmingham Small Arms Factory, Smallheath, and to the Govern- 
ment Small Arms Factory, Sparkbrook, or (e) Sandwell Park Col- 
liery, the wagon works of Messrs. Brown, Marshalls, and Co., 
Limited (Adderley Park, Birmingham), the works of Messrs. 
Taylor and Challen, engineers, Birmingham, or the revolver works 
of Messrs. Philip Webley and Sons. In the evening there will be 
an entertainment in the Botanical Gardens, Edgbaston.—Thurs- 
day, August 22, 10a.m., reading and discussion of papers. The 
afternoon will be devoted to an excursion to Stratford -on- 
Avon, and an entertainment in the Memorial Theatre.—Friday, 
August 23, excursion to Kenilworth and to Warwick. 
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THE REDCAR BOILER EXPLOSION. 

THE formal investigation with regard to the ex- 
plosion at the Warrenby Iron Works, Redcar, 
affords excellent testimony to the usefulness of the 
Boiler Explosions Act, 1882, as a medium of secur- 
ing thorough and impartial inquiry. At the 
coroner’s inquest the cause of the explosion was 
stated to be overheating of one of the boilers 
through deficiency of water, and the jury returned 
as their verdict that ‘‘there had been no 
negligence, and that everything had been kept 
up to the correct standard.” This was equivalent 
to declaring that the occurrence wan purely 
accidental, and that the eleven boilers had burst in 
spite of their construction and condition being all 
that could be desired. Fortunately, however, 
the matter did not end here, and after a careful 
and patient investigation, lasting six days, the 
Board of Trade Commissioners have brought out 
the truth, and certain facts and conclusions have 
been established, the knowledge of which cannot 
fail tc have beneficial results in the future. We 
now know that the explosion was by no means an 
accident, and that the boilers were so dangerous 
that the wonder is that they had not burst long 
ago, while, further, we have the Board of Trade 
condemnation of the externally-fired type of boiler, 
conveyed in no uncertain tones. Although during 
past years a great many coroners’ juries have 
inquired into the cause of the explosion of 


3 | externally-fired boilers due to the defects natural 


to the type, we do not remember one case in which 
a true verdict has been arrived at. As soon, how- 
ever, as the matter is investigated by a properly 
constituted tribunal, possessed of technical know- 
ledge, the result is eminently satisfactory, and a 
correct judgment is published to the world. 

In our issue of July 12, when referring to the 
Redcar explosion, we ventured to give a forecast of 
the probable cause, and that forecast has been amply 
verified. The boilers were of the externally-fired 
class, a class whose history is one of treachery. 





Time after time they had failed at the ring seams 
over the fire, and rips had occurred owing to un- 
equal expansion and contraction ; the iron, instead 
of being the very best obtainable, as it should have 
been, was of a low quality, and espeoially liable to 
increase the risk inherent in the construction of 
boiler ; numerous repairs had been effected, and in 
defiance of danger or in the spirit of ignorant trust, 
the boilers were worked on until the final crash 
came. One of them, after being laid off for cooling 
and cleaning, ripped at a seam and parted ; the 
other boilers in the range, deprived of the support 
afforded by their brickwork, which had been blown 
away, likewise developed seam rips and tore 
assunder, with the most serious results, with the 
details of which we are now painfully familiar. The 
explosion is thus, as we anticipated, another illus- 
tration of the danger of the plain cylindrical ex- 
ternally-fired boiler, especially when of great length. 

We propose briefly to review the exhaustive 
investigation conducted by the Board of Trade, the 
proceedings of which were of an extremely interest- 
ing and important character, as our readers will 
have seen from a perusal of the detailed report we 
have already given on pages 122, 163, and 199 ante. 
All that can be done now is to endeavour to 
profit by the experience gained, and to learn 
the lessons the explosion teaches. Several weighty 
facts have been brought to light, and to these 
we desire to direct attention, in the hope that 
by their consideration something at least will be 
done towards the prevention of similar catastrophes 
in the future. If this end be accomplished, and 
other lives are thereby saved, the Redcar victims 
will not have suffered in vain. 

It was stated in evidence that the boilers were 
insured with a boiler insurance company for the 
sum of 5001. on the ‘‘group” system, which means 
that, however many boilers were to explode, the 
owners would only receive 5001. in compensation. 
The object Messrs. Walker, Maynard, and Co. had 
in insuring was to secure an independent inspec- 
tion and report, and to be kept informed as to 
whether the boilers were or were not safe. The 
amount of the policy was trifling compared with the 
money value of the boilers and surrounding pro- 
perty, but the chief engineer to the insurance com- 
pany informed the Commissioners that they never 
accepted high risks on that type of boiler. The 
examinations appear to have been carefully made, 
and no reflection was cast upon the inspector or his 
reports ; indeed, the presiding Commissioner, 
Mr. Howard Smith, expressly stated that he had 
done his work well. The insurance company re- 
peatedly warned the owners of the occurrence of the 
seam rips, and called their attention to the un- 
reliability of the externaily-fired boiler, pointing 
out that a number of disastrous explosions had 
resulted from defects to which the type was 
peculiarly prone. They further made the sugges- 
tion that the boilers should be shortened by being 
cut in two, or that Lancashire boilers should be 
adopted in their place. Special communications 
were sent on two or three occasions, in one of 
which, when referring to a dangerous seam rip that 
had occurred, the firm were told that there had been 
a narrow escape of a disastrous explosion. Not- 
withstanding these warnings, however, the owners 
and their engineer considered that the boilers were 
safe, although the latter admitted that he thought 
the type was dangerous. The insurance company, 
while reporting strongly on the seam rips, did not 
think there was imminent danger, though they 
knew that the type was proverbially unsafe, and the 
inspector told the Commissioners that ‘‘ he should 
never have been surprised at one of the boilers 
going off.” They, however, failed to press home the 
urgency of the matter, as, according to the judg- 
ment of the Commissioners, they might and ought 
to have done. The boilers, therefore, were con- 
tinued in use for upwards of 20 years, and re- 
mained insured all that time, despite their unreliable 
character, and without any stipulation by the 
insurance company as to their suggestions for safer 
working being carried into practice. 

It is a matter for regret that Messrs. Walker, 
Maynard, and Co. did not, years ago, accept the 
advice offered them, and replace the boilers 
by those fired internally. That they would not 
willingly risk the lives of their workpeople, to say 
nothing as to risking their property and the regular 
conduct of their business, may be taken for granted, 
and there is no doubt that they deplore, as sincerely 
as any one, the sad loss of life that has occurred. 
But they acted as other firms have acted, and mig. 
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placed their confidence ; they hovered over that 
intermediate line which separates safety and danger, 
and seem not to have realised the fact when that 
unsatisfactory line had been passed. The argu- 
ment that the same class of boiler is largely in use 
in the Cleveland and other districts, in connection 
with iron furnaces, may have had its influence, as 
may also the immunity from explosion which 
they had enjoyed for so many years. Possibly, 
too, the fact that the boilers continued to be insured 
made the firm somewhat unable to appreciate 
their danger, as it may have occurred to them 
that the risk could not be so great, or it would 
not have been accepted by the insuring company. 
This, together with the knowledge that the reports 
they had received had not explicitly said that the 
boilers were dangerous, or that it was imperatively 
necessary, for the continuance of the insurance, 
that the recommendations made with a view to 
securing greater safety, should be carried out, may 
have inspired a false feeling of security. 

Some of the boiler insurance companies, we under- 
stand, do not like these boilers, and accept them 
only under the pressure of competition. They will 
not give ‘‘ certificates of safety” for them, as in 
the case of good internally-fired boilers, knowing 
too well the character the externally-fired type 
bears. If it were made compulsory by Act of 
Parliament that before a boiler can be worked, it 
must not only be examined by a competent 
authority, but also be certified as safe, this class of 
boiler would soon meet the fate it deserves. De- 
prived of the certificate, the owner would be 
brought face to face with the knowledge that the 
boiler was unsafe : he would then work it at his 
own peril, and with a full sense of the re- 
sponsibility he incurred by so doing. Some time 
ago a Bill, with this object in view, was in- 
troduced in Parliament by Sir William Houlds- 
worth, Mr. William Mather, and other mem- 
bers, but only reached an initiatory stage. It 
provided that, with certain exceptions, every boiler 
should be periodically examined and certified as 
safe, the examination not being made or the cer- 
titicate of safety granted by the Board of Trade or 
any other department of the Government, but by 
inspectors chosen by the boiler-owners, who would 
be held responsible for their competency. It might 
be well to have this Bill reintroduced, for there is 
strong presumptive evidence that had it been 
passed when first brought forward, the Redcar 
boilers would not have been certified as safe, and 
the explosion would have been prevented. 

That such a measure is required is shown by the 
evidence given before the Board of Trade Commis- 
sioners at Redcar, while we may add that a similar 
lesson is taught by a large majority of the boiler 
explosions that occur. As a special instance we 
may refer to the explosion at Stainland, particulars 
of which we gave last week. 

It is clear not only that the system of boiler 
insurance, although combined with inspection, is, 
as at present conducted, insufficient to prevent ex- 
plosion, but also that it may involve a positive 
element of danger, owing, largely, to boiler-owners 
failing to apprehend that the fact of a boiler being 
insured by no means constitutes a certification of its 
safety. The boilers at Redcar were inspected, the 
seam rips were reported, explosion on one occasion 
was stated to have been narrowly averted, yet the 
insurance was continued, and the boilers were 
kept in work until a terrible catastrophe, the like 
of which is unknown in this country, brought the 
end. 

This shows an extremely unsatisfactory state 
of things. If boilers are dangerous, why should 
they be allowed to work, and why should they 
be insured? It was stated by the inspector to 
the insurance company that in the Cleveland 
district there are boilers now working of greater 
length and in more dangerous condition than those 
which had exploded at Redcar. Mr. Howard Smith 
may well have expressed surprise and desired to 
have the name of the owner given to him. We 
should like to ask, are these boilers insured, and 
have the insurance company plainly told the owner 
that they are dangerous, that they are insured 
purely as a ‘“‘risk,” and that an explosion may 
occur at any time? If not, we cannot help think- 
ing that a grave responsibility rests upon them, and 
that their duty is now clear. Though an insurance 


company is legally entitled to insure any boiler that 
it chooses, on the system of averaging the risk, 
yet, as hinted by Mr. Howard Smith, there are 
higher and moral considerations entering into the 





transaction, which should receive at least some 
attention. 

If a Bill such as that to which we have referred 
became law, it should be welcomed by the insur- 
ance companies. We do not thinkit would damage 
their business ; the probabilities are that it would 
increase it. But—and this is far more important—it 
would strengthen them in their determination to 
refuse to accept and certify boilers that were not 
safe ; it would purify the present unhealthy system 
of competition, the tendency of which is to lower the 
quality of the inspection and to place the insurance 
in the hands of the lowest bidder ; and, finally, it 
would lead steam users to realise the fact that if 
they were unable to obtain certificates of safety, 
a criminal responsibility would rest upon them for 
every hour such uncertified and dangerous boilers 
were worked. 

On behalf of the Board of Trade, Mr. Gough 
asked the Commissioners to express an opinion 
with regard to the externally-fired boiler, and Mr. 
Hiller, the chief engineer to the National Boiler 
Insurance Company, enforced this request by say- 
ing that ‘‘if the Court condemned the type, or set 
forth so clearly the objections to it as to show the 
risk steam users were running by using it, it would 
be a tower of strength and was bound to have good 
results.” In reply the Commissioners affirmed that 
in the interest of public safety the use of 
externally-fired boilers of great length should be 
discontinued, as the risk of working them was so 
great. With this condemnatory statement before 
them, insurance companies will, we should pre- 
sume, at once sericusly consider their position in 
this matter, and it appears to us that no company 
with a good reputation, and laying claim to be re- 
garded as a capable scientific adviser, can, with any 
grace, continue to insure a boiler on which so 
severe a stricture has been passed by a Government 
department. 

In the meantime the owners of externally-fired 
boilers are in a difficult position. To insure them 
will not lessen their responsibility, but, judging 
from the proceedings at Redcar, it will increase it. 
At that inquiry the reports sent by the insurance 
company were, by the summary powers possessed 
by the Court, brought forward as evidence against. 
the boiler-owners, so that insurance is really no 
protection. The best plan will be to determine to 
discard such boilers at the earliest possible oppor- 
tunity, and replace them with those internally 
fired. As this cannot be done all at once, a tem- 
porary expedient would be to connect the ends of the 
boilers by longitudinal bolt stays, so that they 
would be prevented from flying apart in the event 
of seam rips occurring, and thus the effects of the 
rips would be minimised. The Commissioners 
pointed out that the safety of such boilers might be 
increased by the adoption of these stays, and in 
ENGINEERING of August 2 (page 145) Mr. Lavington 
E. Fletcher, in a letter addressed to us on the 
subject of the Redcar explosion, advocated their 
application temporarily as a palliative. The type 
of boiler is, however, incorrigibly bad, and the 
sooner it is discarded and, if possible, forgotten, 
the better. 

The last point to which we may refer is the 
monetary loss incurred by this explosion. Mr. 
Gough stated that the formal investigation would 
cost upwards of 4001. Mr. Howard Smith rightly 
observed that it was not fair that all this should be 
borne by the public, and the Court, therefore, 
ordered Messrs. Walker, Maynard, and Co. to contri- 
bute 200/., and the National Boiler Insurance Com- 
pany 50/. Alocalsubscription hasbeen started for the 
relief of the widows and orphans of those who were 
killed, and about 1000/. has been obtained. This, 
however, will not last long or go very far, and when 
the fund is exhausted the question will probably 
arise as to what these poor people are to do now 
that the breadwinners have lost their lives, through, 
we may add, no fault of their own. Then, again, 
to replace the exploded boilers will cost, according 
to Messrs. Walker, Maynard, and Co.’s statement, 
at least 5000/., and their works will be closed six 
months, thus throwing a number of workpeople 
out of employment. Apart from the question of 
justice, it occurs to us that the beneficent authority 
of a wise legislative enactment would have been a 
charity in such a case as this, as it will be clear that 
much suffering and loss would have been avoided 
had such an Act as the one to which we have re- 
ferred, been in operation. Possibly this explosion 
will again draw public attention to the matter, as 





it seems really necessary to bring something more 


than merely moral pressure to bear in many 
cases. 





THE WEATHER OF JULY, 1895. 

Juty had weather of a fairly normal type. 
Temperature, rainfall, winds, and atmospheric 
pressure were all nearly normal. As the days ad- 
vanced, the drought was evidently vanishing ; by 
the middle of the month rains, heavy and general, 
attended thunderstorms in all parts of England ; 
and the latter part had cool winds, clouded skies, 
a sensible abatement of sunshine, and heavy rains 
in all parts. The west of Ireland seems to have 
had a large excess of rain. The mean pressure and 
temperature of the atmosphere at extreme positions 
of the British Islands, to which the Isle of Man 
is central, were as follows : 




















| 
. Mean . 
: Mean | Difference ra Difference 
Positions. Pressure. | from Normal. | — from Normal, 
in. in. | deg. deg. 
North 29.78 below 0.10 | 64 nil 
South 29,92 | aD) 60 below 3 
West 29.83 “ET 58 nil 
East 29.82 oo «Oso 60 a“ 
Central £9.81 a | 58 below 1 








~The distribution of rain in frequency and quantity 
may be roughly inferred from the following re- 
sults : 

















Places. Rainy Days. Amount. see 
in. in. 
Sumburgh .. 16 2.61 0.84 more 
Scilly .. 15 2.33 0.13 less 
Valentia 20 5.67 1.77 more 
Yarmouth .. 18 3.34 | 0.49 ,, 





On the 18th, 1.14 in. of rain was measured at 
Valentia ; 22nd, 1.23 in. at London; 27th, 1.02in. 
at Shields, 1.16 in. at Ardrossan. Thunderstorms 
occurred in the east of Great Britain on the Ist, 
2nd, 28th; in England, on the 19th, 21st, 26th. 
The winds give a normal resultant from west. 
Reckoned by the weather notations, clear bright 
days varied between six in the east and three in 
the west ; overcast days between 19 in the north 
and 12 in the south district, where three of these 
days were foggy. Atmospherical pressure was 
greatest, 30.3 in., on the 4th, least, 29.3 in., on the 
2ist. The highest temperature, 82 deg., was 
reported at London on the 7th; the lowest, 38 deg., 
at Glenlee on the 4th. The mean temperature of 
the air at 8 A.m., Greenwich time, for the entire 
area of these islands at sea level was, on the Ist, 
59 deg., on the 30th, 56 deg., and the fluctuations 
are indicated by 56 deg. on the 4th, 62.5 deg. on 
the 7th, 56 deg. on the 14th, 59 deg. on the 18th. 
The metropolitan death rate averaged 21 per 
thousand per annum. During the five weeks 
ending August 3 the duration of bright sunshine, 
estimated in percentage of its possible amount, 
was for the United Kingdom 30, Channel Isles 44, 
south and east England 38, south-west England 37, 
central England 33, north-west England 31, north- 
east England and west Scotland 29, east Scotland 
25, south Ireland 23, north Ireland 18, north 
Scotland 15. 








MOSSEND AND SUMMERLEE IRON 
AND STEEL WORKS. 

THE contemplation of an entirely new works is 
satisfactory and profitable; but there is an added 
charm in the case of a factory which, while it repre- 
sents modern practice, yet illustrates the successive 
steps towards the present-day conception of perfec- 
tion. Thus, when the members of the Institution 
of Mechanical Engineers visited, in the course of 
their meeting at Glasgow, first, the Wishaw works 
of the Glasgow Iron and Steel Company, of which 
we have recently given complete illustrations and 
description, and, later, the Mossend and Summerlee 
works, they had practically a new works, and 
also one illustrating evolution. Though having 
modern tools, one finds in a tour through the 
Summerlee Iron Works and the Mossend Steel 
Works, most interesting plant, which tells of past 
genius anticipating modern practice. The succes- 
sive stages to the modern rolling mill, with its 
reversible horizontal engine, are clearly traced. 
There is in some nooks and corners, too, an air 
of antiquity which but brightens the modernity 
of other parts. There are evidences of the 








old puddling furnaces and bar mills used by Mr. 
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William Neilson in 1839, when the pig iron was 
refined in open fires, and when the old metal helfe 
was utilised for manipulating the blooms and 
billets before the days of steam hammers. Indeed, 
Mossend was amongst the first, if not the first, 
Scotch works to adopt Nasmyth’s hammer in 1841, 
when also a plate mill was added, driven by a 
‘‘rocking-tree engine.” It still stands on its 
original site, and although not constantly used, is 
yet worked frequently, and proves, by its steady 
measured stroke, the splendid workmanship of 
John Neilson, of Oakbank, brother of ‘‘ Hot-Blast ” 
Neilson (Mr. James Beaumont Neilson), and grand- 
father of the Neilsons of this day. 

This old engine has a cylinder 33 in. in diameter, 
with a 5-ft. stroke. The beam is built up of two 
malleable iron plates about 12 ft. long, and is 
fitted with Scott- Russell’s parallel motion. It 
works at 40 revolutions per minute. The bar 
mill operated by this engine is of the non-reversing 
or pull-over type, but is scarcely ever used now. 

Since this mill was installed, the works have 
been greatly developed, and without attempting 
any chronological narrative, some description may 
be given of them as at present existing, And 
first, as to furnaces, there are 10 of the orthodox 
Siemens-Martin type, varying from 20 to 30 tons 
capacity, with 16 dry-bottomed gas producers of 
the Siemens type, having closed grates blown 
with steam, the gas being conveyed in overhead 
tubes to the heating furnaces at the plate mill. 
From each furnace 10 charges are usually taken 
per week, so that the production approaches 2500 
tons per week. At the end of the melting 
furnaces are several heating furnaces, of the ver- 
tical type, each holding about 50 tons, and loco- 
motive steam cranes of 10 tons lifting power 
traverse over the top of these furnaces, one on 
either side, for moving the ingots to the cogging 
mill live rollers. Throughout the works there run 
several locomotives, which are much used, for the 
character of the site makes it impossible to have 
that compactness and sequence which are so easy 
of attainment in a newly organised works with un- 
limited space. 

A fine cogging mill was installed a few years ago by 
Messrs. Lamberton, Coatbridge, similar in general 
arrangement to that at Wishaw and recently illus- 
trated by us. There are two housings for pinions 
and two for rollers, and the rolls are 39in. in dia- 
meter by 8 ft. 2 in., fed by live rollers in front and 
behind, driven by vertical engines, while the main 
rolls are held to their work by screwing-down gear. 
The spur gearing is of cast steel. The engines, 
also by Messrs. Lamberton, are of massive type. 
They are of the horizontal double-cylinder revers- 
ing type, the cylinders being 45 in. in diameter by 
5 ft. stroke, actuated by piston valves and fitted 
with steam reversing gear with straight link motion 
of the Allan type with double eccentrics. 

In connection with this mill there is fitted a 
hydraulic tilter specially designed by Mr. James 
Neilson, the manager at Mossend. There are 
two hydraulic cylinders mounted on a carriage 
carried on four wheels. This carriage travels the 
full length of the cogging rolls, being operated by 
a hydraulic cylinder fixed to the foundation. There 
are four tilter arms, and these arms may pass 
between any two of the usual live rollers. The 
tilter has ample power for dealing with ingots up 
to 12 tons weight. 

The slab shears in connection with this mill 
were made by Messrs. Grant, Ritchie, and Co., 
Kilmarnock, and of this tool we hope later to 
reproduce drawings. Meanwhile it may be 
stated that the machine has a cutting blade 
40 in. wide, and ample power for cutting slabs up 
to 12 in. thick. The machine is practically un- 
breakable. All the strains are taken on mild 
steel bolts having very deep nuts screwed on each 
end. The eccentric shaft is of forged steel 25 in. 
in diameter, the collars 33 in. in diameter, the 
eccentric bearings 22 in. in diameter by 32 in. 
long, and the outside wheel bearings 22 in. in 
diameter by 20 in. long. The toggle, of cast iron, 
has a bearing surface the full breadth of the slide. 
The slabs are held down during the cutting pro- 
cess by hydraulic pressure. The cylinder is bolted 
t> the back slide plate, and has a ram 7 in. in 
diameter, the ram having a cast-steel face block. 
The hydraulic holding-down gear is set in action 
au‘onatically by means of levers and crankpin off 
the end of the eccentric shaft, An hydraulic stopper 
is arranged at the back of the shears to measure 
slabs up to 8 ft. long. A guide-rod on which a pawl 


slides at the receiving side of the shears, insures a 
square cut. This rod is of steel 4 in. in diameter. 
The pawl has a stopper pin with cast-steel swivel 
point, and is worked by a heavy over-balance weight 
and lever, and a small hydraulic cylinder and ram 
bolted to the side of the large cylinder. The hy- 
draulic pressure is 500 lb. per square inch. There is 
a swing live roller table placed in front of the 
shears, having eight rolls 18 in. in diameter, and 
the table is balanced, as is usual, by hydraulic cy- 
linder and ram. There is another live roller table 
at the back, with 16 rolls 13 in. in diameter. 
The spurwheel fitted to the eccentric shaft is 10 ft. 
6 in. in diameter, and the motive power is derived 
from a pair of coupled high-pressure vertical 
engines, with cylinders 29 in. in diameter by 33 in. 
stroke. Piston valves worked by link motion are 
fitted, along with steam reversing gear. 

There is an hydraulic loading jack at the end of 
the slab shear live rollers. It has ample power for 
loading slabs up to 10 tons weight. These slabs 
are loaded three or four deep on bogies, as required. 
The bogies are then drawn by a small locomotive, 
by Barclay, of Kilmarnock, on a 3-ft. gauge railway 
up to the mill heating furnaces. The slabs are 
then charged into the furnace by hydraulic power. 

There are three plate mills. No. 1 mill is of the 
pull-over type, having rolls 22 in. in diameter by 
5 ft. 6in. long. It has also a lifting table worked 
by steam cylinders, a system common in England, 
but rarely found in Scotch works. There are 
three pairs of housings, one pair for the pinions, 
another for the grain rolls, and the third for the 
chilled rolls. The gearing is of Siemens-Martin 
steel, the rolls and housings being of cast iron. 
No. 2 mill is of the reversing type, having rolls 
29 in. in diameter by 8 ft. long, with the usual 
live roller tables. The rollers are 18 in. in 
diameter by 8 ft. 6 in. long, and they are driven by 
coupled reversing engines of the vertical type, the 
cylinders being 8 in. by 12 in. stroke, and operat- 
ing through spur gearing and shafting. The front 
side has fixed rolls, and on the delivery side there 
is a travelling table driven by a square shaft and 
spur gearing by the rolls engine. The table 
traverses the whole length of the mill, and adjusts 
the plate to the centre of the rolls. No. 2 mill, 
which is thus of the more modern type, has steam 
screwing-down gear for the grain rolls, the engine 
having two 6-in. cylinders and 10-in. stroke. The 
screws are driven by worm and wheel, a clutch 
being fitted to the wormshaft for adjustment. 

Nos. 1 and 2 mills are driven by the same engine, 
one of the old beam type. When iron only was 
being rolled, the engine was of the single type ; but 
subsequently another cylinder of the same dia- 
meter, 36 in., was added, the stroke being 5 ft. 
There are two walking beams, and the cranks are 
set at right angles. All the toothed gearing is of 
Siemens cast steel ; on the second motion shaft 
there is carried a heavy flywheel. The engines are 
of good substantial design, and have piston valves. 
The rolls are reversed by hydraulic cylinder and 
clutch gearing. 

No. 3 plate mill is similar in every way to No. 2 
mill, except that the size of rolls is 27 in. in dia- 
meter by 7 ft. long. This mill is driven by a sub- 
stantial beam engine, having one cylinder 40 in. in 
diameter by 5 ft. stroke ; all the toothed gearing is 
of Siemens cast steel. The valve is 12 in. in dia- 
meter, and the walking beam is 16 ft. long, the 
pins being set at 14 ft. It may be interesting to 
give the sizes of the journals for the large beam 
engine, which was made by Messrs. Crow, Harvey, 
and Co. The journal for the piston-rod is 64 in. 
by 7 in., that for the connecting-rod 64in. by 10 in., 
while the centre journal, carrying the beam on the 
A-frames, is 10 in. by 14 in. The connecting-rod 
and crankshaft journal is 8 in. by 11 in., and the 
shaft journals 15 in. by 24 in. ‘The flywheels are 
23 ft. in diameter overall. The engine is of very 
simple construction, and works so satisfactorily 
that the company see no reason to supersede it with 
one of more modern type. 

The heating power for all the mills is by gas-fired 
furnaces of the Siemens type. The plate mills have 
ample floor space; each mill has its own set of 
plate and scrap shears. When the plates are 
finished at the mills, they are hauled up the mill 
floor by steam winches, and placed ready for marking 
off to the proper sizes. They are then marked off, 


taken to the plate shears and cut to size, then they 
are passed over the weighs and laid out for examina- 





tion, or are loaded into wagons by portable steam 
The loading banks are large and well 


cranes. 





arranged. The plates are worked up to 1?in. 
thick. Over the mill floor, in line with the plate 
shears, is an overhead steam travelling crane, which 
lifts the plates from the mill floor and delivers 
them on the horse at the plate shears, thereby re- 
ducing the manual labour to the minimum, 

The cold plate shears are all driven by single 
engines. The large set of shears at No. 2 plate 
mill cuts cold steel plates up to 1} in. thick 
The gap is 3lin. deep, so that a plate 5 ft. wide can 
be split, and any width of plate can be cross cut 
up to 78 in. wide. The plate shears were made by 
Messrs. Murray and Paterson, Coatbridge. The 
gearing throughout is of Siemens cast steel. 

Hydraulic power is used in the works for many 
purposes, for carrying the top rolls at the cogging 
and plate mills, working the tilters for loading the 
bogies at the slab shears, charging and drawing 
the plate mill furnaces, and also working the test- 
ing machines. To provide the power for this pur- 
pose, a set of hydraulic pumps is fitted. The 
engine used for this purpose formerly did service 
in driving a small forge train for the puddle bars 
after leaving the hammer, and this explains its 
abnormally massive character. The cylinders are 
22 in. in diameter by 36 in. stroke, and the com- 
pany added a set of hydraulic pumps, the old tail- 
rods being used. The pump cylinders are 5 in. in 
diameter, and work on the tandem principle. 
There is automatic regulating gear operated by the 
accumulator, which is 24 in. in diameter by 18 ft. 
stroke, the working pressure being 700 Ib. per 
square inch, 

Alongside the hydraulic power house there is a 
battery of six Babcock and Wilcox water-tube 
boilers, hand-fired, working at a steam pressure of 
100 Ib. per square inch, ‘I'he total heating surface 
of each boiler is 1619 square feet, the total grate 
area 30 square feet, and the horse-power 140. 
There is a battery of 9 Lancashire boilers, hand- 
fired, working at 55 1b. pressure. These boilers 
supply steam to all the engines in connection with 
the plate mills, while the water-tube boilers run the 
other machinery in the works, including the new 
cogging mill engine, the slab shears, and live roller 
engines, as well as the hydraulic pumps. The 
water supply for the boilers is taken from a small 
stream adjacent to the works, and is forced up to a 
cast-iron storage tank by Worthington pumps, 
whence it gravitates to any part of the works. 

In connection with the works are the usual 
engineering shops, namely, fitting, blacksmith, 
boiler, pattern-maker, joiner, and wagon shops, 
where the necessary new machinery is made, and 
repairs to rolling mills, engines, &c., executed. 
The roll turning shop is a branch of the engineer- 
ing shop, and contains three powerful lathes 
driven by one engine. The works have a chemical 
laboratory, with the necessary apparatus for the 
examination of all the products of the manufac- 
turing processes. The test-house contains one of 
Buckton’s 50-ton testing machines, with convenient 
appliances for carrying out the tests required by 
the various surveyors. 

The total production of the works is 1500 tons 
of finished plates per week, the manufacture of 
bars having been temporarily stopped. The ingots, 
as a rule, are of 6 tons, and the largest plates turned 
out are 1} in. thick and 7 ft. 6 in. wide, the weight 
being 5 tons. 

The iron works of the company are situated at 
Summerlee, a couple of miles distant from Mossend. 
They were started in 1836, by the grandfather of 
the present generation of Neilsons, and here ore 
finds still older engines than those at Mossend. 
There is, for instance, a fine old blowing engine 
made in 1836, and still doing duty ‘‘ week in, week 
out.” The steam cylinder is 492 in. in diameter 
and the blowing cylinder 93? in. in diameter, the 
stroke being 8 ft. The rocking beam, constructed 
of cast iron in two parts, is about 25 ft. long, and 
supported in the centre on two fluted columns with 
brass bearings. The steam and exhaust valves are 
double-beat valves, and the fluted columns carrying 
the valve-chest form steam and exhaust connections. 
The valves are worked by tappet motion; the 
piston-rod is connected to the walking beam by 
means of a crosshead and forestrap and complete 
parallel motion. The engine works at 23 strokes 
per minute, the steam pressure being 8 lb., and 
the vacuum 27 in. The air blast is 4 lb. to the 
square inch. A wet condenser, with the air pump 
surrounded with water, is placed below, the steam 
entering from beneath. The cylinders are of 
cast iron, and all the working parts of the engine of 








220 


ENGINEERING. 


[Auc. 16, 1895. 











iron. The piston in the steam cylinder has metallic 
packing, the piston in the air cylinder and valves 
having leather packing. 

There are seven blast-furnaces, four 72 ft. high, 
and 8 ft. Gin. in diameter in the well, 16 ft. in 
the bosh, and 12 ft. at top; and three 57 ft. high, 
the diameter being the same. The smaller fur- 
naces are used generally for hematite iron, and the 
larger for Scotch iron. They are constructed of 
brick on four freestone butts or arches, with malle- 
able iron slopes on the outside. All the furnaces 
are constructed with bells and cones for the charg- 
ing, and an hydraulic pump is provided at the top for 
lowering, while a counterbalance weight brings it 
back. ‘Iwo cages are provided in square brick- 
built towers for raising the material, and the hoist- 
ing engines are a set of the old rocking-tree type, 
with 134 in. cylinders, 3 ft. stroke, and geared 5 
to 1. There are six of Ford and Moncur's hot-blast 
stoves ; two are 26 ft. in diameter by 72 ft. high, 
and four 22 ft. in diameter by 66 ft. high. These 
are pretty much the same as at Wishaw. The fur- 
naces have from 9 to 11 tuyeres of the ordinary type. 

The blast for the three smaller furnaces is got from 
the old blowing engine already described; that for 
the larger furnaces is supplied from two beam 
engines. Originally one of these was worked as a 
single-cylinder engine, having ordinary slide-valve 
gear and a walking beam 25 ft. long. The steam 
cylinder was 27 in. and the air cylinder 70 in., the 
stroke being 6 ft. 9 in., the steam pressure being 
60 1b. and the air pressure 5} 1b. There was subse- 
quently added a low-pressure engine of 45 in. dia- 
meter, with air cylinder 84 in., the stroke being 
7 ft. Gin. It is to all intents a separate engine, 
but receives the exhaust steam from the older 
engine, added to which is live steam from the boiler 
through a throttle valve with a very small port, so 
that the pressure of the exhaust from the first engine 
is increased 10 lb. or so. 

The ammonia recovery plant was installed in 
1884, at a time when a market had not been created 
for tar and the ammoniacal liquors. The plant, 
therefore, can scarcely be regarded as modern, 
although eflicient, so that only a brief refer- 
ence is necessary. The green gases pass through 
vertical scrubbers of rectangular form, and are 
met by a spray of water, which reduces the 
temperature to 140 deg. Fahr. In the subsequent 
scrubbers a spray of diluted sulphuric acid is applied 
to the ascending gases. Cast-iron tiles are used in 
the water scrubbers, while in the other, fireclay 
tiles are used to baffie the gases and insure free 
contact of water or dilute sulphuric acid. The 
liquor from the scrubber usually does service in 
the sulphuric acid scrubber until it attains the 
strength of 24 to 25 Twaddles. The hot gases are 
drawn through the scrubbers by a Schiele fan 
driven at 100 revolutions by a 16 in. by 2 ft. 
stroke steam engine, and are used to fire boilers 
and the hot-blast stoves. The liquor passes to 
tanks where the tar settles, the ammoniacal liquor 
being pumped into evaporators, raised to 48 
Twaddles by steam jets with special automatic 
valves, and the sulphate is subsequently dredged 
from the water. The tar is distilled to recover'pitch 
and oil. There isa pair of pumping engines with 
10-in. steam cylinders and 9-in. water cylinder by 
2 ft. stroke, which, working at 20 revolutions, raises 
the liquor for the sprays in the scrubbers, and an 
air compressor with 16-in. steam cylinder by 2 ft. 
stroke, for forcing the tar from the tanks to the 
stills, so that the plant is very complete. The 
works at Summerlee have also an extensive engi- 
neering shop, and here also one finds many of 
the engines constructed within the works, so that, 
as with Mr. James Neilson at Mossend, so with 
Mr. George Neilson at Summerlee, the traditions 
of the family for ingenuity and good workmanship 
are well maintained. 


BELGIAN RAILWAYS. 
(Concluded From page 723 of cur last volume.) 

Tue work of haulage on the State Railways of Bel- 
gium during 1893 was performed by 2105 locomotives 
and 1316 tenders, while the passenger rolling stock 
included 5262 vehicles of all kinds, and that for 
freight traffic 48,825. In Tables VIIT., IX., and X. 
are given analyses of the different classes of stock. 





Tas_e VIITI.—Locomotives on the Belgian State 
Railways, 1893, 
1. Main Lines : 
Passenger locomotives oe = int 587 
(io00ds * ae me ae 724 





ABLE XI.—Mireacr Ron sy Locomotives on Bercran Rariways, 1893, 





Paying Mileage. 








Total Average 





| Service Mileage. 
| 























Sn | 
eee Passenger | Goods Service | ; | 7 Iuoconsot ve. 
Trains. Trains. Trains. | Empties. Shunting. | 
1. Main Lines : | 
Pamper ww ke ..| 10,495,677 | _ 524,642 7,452 | 389,533 451,666 | 11,818,970 | 19,124 
Goods .. .. :| 868,733 | 11,712,795 | 282,998 | 1,220,387 | 2,170,973 | 15,755,836 | 15,120 
a ae 24,178 | 226,633 | 276 =| 107,698 | 2,450,463 | 2,818,248 10,286 
2. Secondary Lines: | | 
Locomotives and tenders 1,364,958 | 77,865 | 573 54,719 101,913 | 1,600,028 , 22,788 
Tank locomotives 717,446 10,282 85 30,876 24,436 | 783,12E 17,024 
Steam carriages Bees 694,740 1,414 9 23,180 31,540 |  7£0,883 | 13,900 
Locomotives for light loads .. 766,307 | 138,670 1,311 47,129 50,821 | 879,238 | 
Totals .. .. «| 14,432,039 | 12,667,301 | 292,704 1,823,472 | 5,290,812 | $4,406,328 | 
Shunting locomotives ee 16 including 328 tank wagons, 14 special cars for the 
oe ” for steep grades ... a transport of glass, 76 ordinary wagons, and one 
— ” ” es 30-ton coal wagon. It will be of interest to examine 
2. Secondary Lines: the mileage made by the locomotives and rolling 
Tank locomotives ...  .. sews 46 stock during the year under consideration. The 
Tender ,, for steep grades... -— 71 former is set forthin Table XI. 
Steam carriages. se eee 54 Corresponding to the 344 millions of locomotive 
Total .. .. .. 103 miles, there is a total vehicle mileage of nearly 


TabiE IX.—Rolling Stock for Passenger Service, Belgian 
State Railways, 1893. 
1. Main Lines: 


First-class carriages ... a ae sae 472 
Second-class carriages oie os _ 432 
Third ,, > eb Sse ... s681 
Composite > he - _ 486 
Vans... ae bas ae nie ie 606 
Funeral vans ... ¥ pi Ae so “f 
Postal vans, &c. a ose = as 77 
Covered parcels vans... Es ase 339 
Carriage trucks ca ~ es in 112 
Horse-boxes ... ase sak ses is 169 

Total... ay .. 4841 

2. Secondary Lines : 

Firat-class carriages ... ae obs cs 1 
Second-class carriages : = ee 5 
yi 3 Se ae ass 405 
Composite - ay me ees 269 
Vans... ies nae sie es ane 141 
Adhesion cars for steep grades ... Sa 46 
Steam carriages ae sss ioe eae 54 

Total ... — .. 6262 


TABLE X.—Rolling Stock for Freight Service on Belgian 
State Railways, 1893. 
1, For Ordinary Service : Capacity. No. 


Tons. 
Small vans ... cig oe 14 732 
Covered wagons ... = 5 177 
= a ae os 74 2 
ws ee wa; 
Cotton and wool wagons 10 577 
Coke and wood wagons ... 10 2,603 
’ ore wagons... 10 1,139 
Coal wagons... =. = 1026, 760 
Flat cars, 4 wheels is 10 2,663 
x s ae 13) 10 
» Brak. cos ae 7 
SS) Pas svn 15 
cS, MB ss, — 30 1 
Total for ordinary service 42,144 
2. Miscellaneous : 
Wagons for special service 10 2 
” 0), 35 1 
i coal sidings ... 7 824 
Ballast wagons... toe 3 68 
Wagons for maintenance 
of track ... ass eee 74 295 
Wagons for carrying turn- 
tables... bss ae 10 7 
Wagons ffor carrying 
wheels... oe oes 5 12 
Wagons for carrying 
wheels... at a3 10 67 
Wagons for fuel packed 
in baskets ue ee 10 32 
Cars for testing weighing 
tables... ie i 10 15 
Water tank wagons = 10 6 
Breakdown cars ... is 10 43 
Petroleum tank cars... 10 10 
Brake cars forsteepgrades 10 34 
Snow ploughs nas iad 3 
Total for miscellaneous service... ia 1,419 
43,563 


In addition to the foregoing there were.a few 
goods wagons belonging to industrials ; the system 
so prevalent in this country and in the United States 
of the circulation of private rolling stock is evidently 
not understood in Belgium, or it does not present 
sufficient advantages under the clauses of the 
law of 1872 sanctioning the system. The total 
amounted only to 419 vehicles at the end of 1893, 





436 millions, including all the mileage made on 
private companies’ and foreign lines. The train 
mileage on the State Railways is given at about 
144 million passenger, and 124 millions for freight 
trains. The average composition of trains in 1893 
is shown in Table XII. 


TABLE XII.—Average Composition of Trains on Belgian 


State Railways, 1893. 
Nature of Number of Number of 
Vehicles. Vehicles. Vehicles, 
Passenger, Freight. 
Passenger carriages 5.82 24 
Postal cars, &e. ... see 13 
Vans ais -- ie 1.23 1.09 
Loaded trucks ... 3 .20 16.41 
Empties ... am ae Le 8.36 
Other vehicles ... as 01 06 
Total avis diss 7.41 26.16 


The degree to which the available train accommo- 
dation, both passenger and freight, is utilised, 
appears remarkably low for a Continental system, 
although no doubt it would compare favourably 
with the results obtained on English railways. 
Table XIII. shows the average number of seats 
provided and occupied in the Belgian passenger 
trains : 

TABLE XIII.—Accommodation Provided and Utilised on 
Average Passenger Train. 





| Average | Average Number of 








Number of | Seats Occupied. 
- | Seats per | 
| Carriage. 9 ‘ral ee 
| | Total. | Per Cent. 
Express trains: 1st class .. | 24 | 9.66 40.25 
+ ae 40 | 21.68 54.19 
in > ee | 50 9.86 19.72 
Ordinary trains: Ist ,, .. 4 | 289 | 1204 
a os BOR: oss 40 | 11.07 27.68 
cs i ES | 50 | 1261 | 25.98 
| D claehtesittacsee 
oc 43 | 11.29 25.51 





Thus it would seem that trains of all classes run 
only about one-fourth full; that the second is the 
most favourite class, and that first-class travelling 
on ordinary trains is carefully avoided. In the 
express trains, of the 114 places provided by three 
carriages of first, second, and third class, 41.20 are 
occupied on an average. Of the same number of 
seats in the ordinary trains, only 26.57 are occupied. 
With regard to the freight service, the average load 
is 47.12 per cent. of the available capacity, as will 
be seen below : 


Tons. 
Average capacity of wagons... «- 10.02 
ss load on wagons ... ees ee 6.98 

ES »» including empties in a 
train ae ae si ¥ ‘se 4,72 
Average load per locomotive 100.44 
me capacity of freight train 254.71 
ae paying load per train .. 119.99 


The total and average receipts from passenger 
service are not without interest ; they are shown, 
as well as the mean length of each journey, in 
Table XIV. 

In addition to express and ordinary trains, there 
is another class running presumably at very low 
speeds, and taking certain classes of passengers 
very cheaply. In these classes are included soldiers, 
young children, workmen, students, and ordinary 
season-ticket holders, prisoners, emigrants, &c., as 
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TABLE XIV.—NvuMBER OF PASSENGER JOURNEYS AND REVENUE THEREFROM ON BELGIAN STATE 
Ralitways, 1893. 





Express Trains. 


Tickets. Class. 


Ordinary Trains. 








. | e 
Number of | ms Average \peceipte pe Number of Average ae 
ourneys. Journey. Journey. Journeys. | Journey. | Journey. 
es £ miles s. d. & miles s. d, 
1 246,937 79,390 50.28 6 4.9 319,930 30,440 19.33 i: 
Single tickets .. 2 519,976 109,736 43.93 4 2.8 1,532,296 85,425 14.99 1 Se 
3 694,817 59,783 24.49 1 83 12,103,539 336,573 11.08 0 6.7 
( 1 320,152 64,261 41.10 41 ’ 33,000 13.04 1 0.24 
Return ,, oat 2 706,166 93,750 36.01 2 7.8 2,920,312 91,282 10.58 0 Bz 
(8 1,242}706 | 73,875 24,22 1 24 993 | 0 48 





20,674,236 406,687 





TABLE XVI.—PERCENTAGES OF QUANTITIES AND REVENUES FROM ALL Sources OF INCOME ON BELGIAN STATE 
Raltways, 1893. 








Internal. Mixed. International. 
| | Total 
Nature of Traffic, &c. ; eas : | a ie sane Revenue. 
| Percentage Percentage | Percentage | Percentage | Percentage Percentage 
lof Quantity. of Revenue.! of Quantity. |of Revenue. |of Quantity. of Revenue. £ 
Passengers =S a a .. A 87.88 | 75.98 8.44 | 10.82 3.73 13.20 1,884,948 
Admiesion tickets to stations 4 = 100.00 | os <s me es 6,532 
aggage .. on ee ais ve o- | 59.88 | 42.66 | 7.73 | 4.31 32.39 63.03 | 55,840 
Quick freight .. ee ke as ae 63.86 67.69 13.76 | 9.69 22.38 22.62 | 386,338 
Slow 2 ane as oe ee os 51.17 54.29 1831 | 13.26 30.52 32.45 3,274,270 
2 a ar ere’ Soe Samm 76.21 79.90 | 5.46 | 4.32 18.33 15.78 2,762 
Horses and cattle oa we oe ns 64.08 73.88 13.46 | 4.10 22.46 22.02 | 61,531 
Special revenue ae a = ost as 100.00 | oe | ne os + | 140,281 
Miscellaneous .. oe oo ee | 68.35 77.66 | 20.44 | 8.00 21.21 14.34 | 9,375 
| | | 











well as circular journeys and excursion trains. 
These represented a total of 29,111,932 journeys, 
producing a total of 414,000/.; the average length 
of each journey was 14.17 miles, and the average 
receipts per journey, 3.475d., or less than jd. 
a mile. All classes taken together made up 
70,969,992 journeys, realising 1,884,943/.; the 
mean length of journey was 13.215 miles, and the 
average ticket value was 6.374d., or close on 4d. 
a mile. Particulars of the freight traffic, as well as 
of the passengers’ baggage, parcels post, c&c., are 
given in Tables XV. and XVI, which divide the 
items (in Table X VI.) between internal, mixed, and 
international services. 


TaBLeE X V.—Particulars of Passenger and Freight Servic 
on Belgian Belgian State Railways, 1893, aa 








| Aver: 
age 
Nature of . 
Transport. Unit. Quantity. Receipts. — per 
| 
Passenger | £ 
Trains. 
Passengers ..| Number of|70,969,992 1,884,943 6.374d. per 
journeys | journey 
Baggage .. --| Tons 82,412, 55,840 41.347d. per 
| quin 
Newspaper par- i 859 | 2,466 691d. per 
cels | kilo. 
First-class ex-| ,, 12,929! 47,641 «883d, per 
press parcels | kilo. 
Second-class ex- és 81,665 | 87,406 25.689d. per 
press parcels quintal 
Vehicles .. --| Number 1,686 | 2,762 328. 9.23d. each 
Horses... ee 9 5,078 | 7,797 303. 8.5d. ,, 
Miscellaneous .. oe ee | 9,375 
Goods Trains. 
Small goods ..| Tons 269,379 | 248,823 | 22.176d. per 
quintal 
Heavy freight .. ” 28,165,805 | 2,274,270 a per 
n 
Horses and cattle) Number 54,666 53,743 19s.7.94d. each 











In Table XVI. are given the percentages of the 
quantities of traftic, and the receipts arising there- 
from, divided between theinternal, mixed, and inter- 
national services. The last item in the Table, that 
of ‘‘ special revenue,” refers to various small taxes, 
fines, sales from unclaimed goods, hire of material, 
warehousing, &c. 

The total revenue from all sources thus amounted 
to 5,821,8001., and as the total working expenses 
for 1893 were 3,278,000/., the ratio of expenses to 
gross revenue was 56.2 per cent. 

TasLeE XVII.—Accidents on Belgian Railways in 1893. 


| 


dine Killed. | Injured. | SHEHHY | otat, 





Passengers, by derail- ; 


ent.. ee oe 6 20 26 
Paesengers, by impru- | 
dence eo es : fn ami i a 63 
Employés and work- | 
men, by derailment, | | | 
Ce ae 1 | 8 45 
Employés and work-) 
men in stations, on) | 
road, &c. .. ee 47 517 | 229 793 
Level crossings and | 
tr ers .. «| 2 84 7 63 
Suicides, &... ..| 81 és $e 31 
Total.. oo 108 615 | 298 1021 
} 











The accident record of the Belgian State railways 
is not a very alarming one, and shows a promising 
decrease during the past 15 years. In 1880, on 
2702 kilometres of lines there were 350 accidents 
arising from collisions and derailments; in 1893, on 
3250 kilometres, there were 107 such accidents. 
Table XVII. summarises the results of accidents in 
1893. 

In addition to the State-worked railways, there 
are 13 railways operated by private companies, 
with a collective mileage of 917. Of these com- 
panies the most important are the Grand Central 
Belge and the Nord-Belge. Over the total length 
the train mileage was 6,807,700 ; the gross receipts 
1,638,533/., and the working expenses 797,348I., 
leaving a net profit of 841,185/., so that the relation 
of working to total expenses was 48.66 per cent. 
The total number of employés of all grades on the 
private lines was 10,858. The companies showed a 
blank return in, 1893 for passengers and servants 
killed and injured from causes beyond their own 
control, while there were 74 casualties from im- 
prudence, suicide, &c. 





NOTES. 
Sup Canats 1n Prussia. 

THE North Sea-Baltic Canal seems likely to be 
followed by still more ambitious projects in the 
way of canals, and the question of making Berlin a 
port is under serious consideration. It is asserted 
that it is a mere question of money, there being 
no great engineering difficulties, and the cost is 
calculated at some 200 million marks, that is about 
10,000,000/., or about one-third more than was the 
cost of the North Sea-Baltic Canal. The small 
Tegel Lake, situated to the west, and in the 
neighbourhood, of Berlin, is proposed as the har- 
bour. Thesite between the lake and Berlin would 
be used for warehouses, &c., and from the Tegel 
Lake the canal would proceed vid Liibars, Schildow, 
Mithlenbeck, Schénwald, Baseldorf, Wandlitz, 
Klosterfelde, Larke, Ruhlsdorf to the Finow Canal, 
which has the same level as the proposed canal, 
so no locks would be required. Having crossed 
the Finow Canal, the new canal would proceed 
vid Grafenbriick, Steinfurth, and Lichterfelde to 
Eberswald, where there is an important slope 
towards the valley of the Oder. It would there 
be necessary to build twolocks. At Port Leye and 


_|Oderberg the canal would enter the lower portion 


of the Finow Canal, to leave it at Hohensaatheuer 
Wehr, and proceed on the left bank of the Oder, 
past Schwede, Gatow, and Garz, entering the River 
Oder at Greifenhagen, having previously passed a 
lock. The distance from Berlin is calculated to 
occupy some 17 hours. As it is proposed tug-boats 
should be employed on the canal, for economy’s 
sake, the projected design is only about 70 ft. broad 
at the bottom, about 190 ft. broad at the top, with a 
depth of 25 ft. At Stettin the vessels from Berlin 
could be rapidly loaded with goods which had 
come down the Oder, and without much delay 





could proceed through the deepened Stettin outlet 
to Swinemiinde, and from there through the North 
Sea-Baltic Canal into the North Sea. The above 
plan is looked upon as the most feasible of the various 
projects for connecting Berlin with the sea. 


THe Guascow Tramways. 

Some of our readers will remember that last 
year the Town Council of Glasgow undertook the 
working of the tramways, the rails of which 
belonged to the town. They put on new and better 
cars, attired the officials in livery, giving them 
increased pay and shorter hours, and at the same 
time they introduced halfpenny fares. It was 
prophesied that the year’s account would show a 
very heavy loss, which would have to be made good 
from the rates. The result, however, has been 
quite different. In the 11 months from July 1, 
1894, to May 31, 1895, the gross revenue was 
226,414]. 3s. 4d., and the gross expenditure, in- 
cluding interest and the maintenance and renewal 
of permanent way, buildings, machinery and 
plant, horses, harness, rolling stock, and equip- 
ment, has been 202,209/. 9s. 2d. This leaves 
the sum of 24,204]. 14s. 2d. to the good. Of this 
91931. 19s. 7d. has been written off as deprecia- 
tion, 67501. 93. ld. placed to the reserve fund 
for the renewal of permanent way, and 82601. 5s. 6d. 
paid to the ‘‘ Common Good.” This payment, fixed 
by the Council at 9000/. a year, is in lieu of the 
former net revenue of the Common Good for the 
tramways, which, in the year ending May 31, 
1894, was 5660/. 3s. The total sum expended on 
capital account was 552,956/. 1s. 1d., off which 
91931. has been written, equal to nearly 2 per cent. 
In future 2 per cent. per annum has to be paid to 
a sinking fund. The lines include 312 miles of 
double way, and 5 furlongs of single way. It is 
expected that next year’s results will be much 
better, as there have been great difficulties to 
encounter in starting the enterprise. The entire 
traffic had to be undertaken on a given day with an 
untried stud of horses, most of which had been 
weakened by an epidemic of influenza. The fares 
were reduced to a halfpenny fora half-mile ride, on 
the advice of the general manager, Mr. John 
Young, and 39 per cent. of the tickets issued were 
halfpenny tickets. At the same time the old com- 
pany commenced an active opposition by means 
of omnibuses. 


AMERICAN TECHNICAL PuBLicaTIons. 

The time was, and not a very remote time 
either, when engineers in the United States, not 
possessing technical literature of their own, looked 
to this country chiefly to supply the deficiency, 
and the impression has not yet wholly disappeared 
from among us that this condition of dependency 
still exists. The last twenty years have, however, 
seen an astounding development inthe opportunities 
and advantages possessed by the American engineer. 
Technical colleges, richly endowed, and splendidly 
equipped, have come into existence through the 
generosity of affluent donors, and older establish- 
ments of the same nature have bestirred themselves 
to uphold their reputation and keep in the van of 
progress. Societies have increased in numbers, and 
several, such as those of the Mechanical Engineers, 
the Civil Engineers, and the Mining Engineers, have 
grown in strength and importance until their pub- 
lished Transactions form every year a valuable addi- 
tion to the scientific literature of the world. This 
tapid progress has been naturally attended with a 
demand for native technical literature, although the 
regard for that produced abroad, and especially in 
this country, has not diminished. With the increase 
of colleges, comes the multiplication of professors, 
and when professors are gathered together books 
must be the result. Hence supply has kept pace 
with demand, and the American text-books of to- 
day cover a vast range of subjects, and a variety 
of treatment. Not that the bulk of this technical 
literature carries the professorial stamp, however, 
for American engineers, in the intervals of their 
more active work, find leisure to place their 
practical experience in almost every branch of the 
profession, on record. The principal American 
publishers of engineering literature, are the well- 
known firm of W. H. Wiley and Sons, of 53, East 
Tenth-street, New York, and we are glad to notice 
that they have recently made arrangements with 
Messrs. Chapman and Hall, of 11, Henrietta-street, 
Covent Garden, by which the whole series of their 

ublications will be brought under the notice of 
Rivepemn and colonial students. Messrs. Wiley 
and Sons rank among the leading scientific pub- 





222 


ENGINEERING. 


[Auc. 16, 1895. 








lishers of the world, and it was time that the work 
they produce should be placed in such able hands 
as those of Messrs. Chapman and Hall. 


Tue Works or Messrs. Sautrer, Har fF, 
AND Co. 

This establishment was founded in 1825 by 
Soleil, the optician, for the construction of lenticular 
lighthouse apparatus of the kind invented by 
Fresnel. From 1852, under Messrs. L. Sautter 
and Co., the industry underwent a great develop- 
ment in consequence of the universal adoption of 
the new system of illumination. The introduction 
of electricity, and the invention by M. Louis 
Sautter, in 1867, of the first projector for electric 
light, increased the optic-electrical part of the busi- 
ness. In 1870 MM. Sautter and Lemonnier, struck 
with the advantages of the Gramme dynamo, under- 
took its construction and its application to indus- 
trial electric lighting. After 1878, and particularly 
from the Paris Electrical Exhibition of 1881, the 
firm made rapid progress, especially in the appli- 
cation of electricity to marine and military purposes, 
such as the lighting of ships and argenals, and the 
defence of coasts and passes. They also undertook 
the construction of siren fog-signalling apparatus. 
Since 1890, under the style of Sautter, Harlé, and 
Co., the firm has completed many installations, for 
the French and foreign navies, for the electric 
working of numerous appliances on shipboard 
that were formerly operated by steam, hydraulic, 
or manual power. Among these may be men- 
tioned the occultation of projectors, both from 
the tops and from portholes; the driving of 
bilge pumps; the operation of ventilators, both 
at high and low pressure ; the control of the servo- 
motor of the steering engine; the hoisting of 
anchors ; the working of lifting gear, ash hoists, and 
ammunition hoists for quick-firing guns. This last 
is an improvement greatly appreciated by naval 
engineers. The success the firm have obtained has 
encouraged them to attack the more difficult 
problem of the electric manceuvring of large guns 
and armoured turrets, and this they claim to have 
completely solved. At the recent visit of the 
Institution of Naval Architects in Paris many of 
the members visited the workshops of Messrs. 
Sautter, Harlé, and Co., and saw the vast extent 
oyer which the operations of the firm range. 


Merauuc Lactates ror Evecrro-Piatina. 

In connection with a paper on the electrolytic 
deposition, for analytical purposes, of metals dis- 
solved as lactates or glycolates, Dr. Jordis, of 
Munich, pointed out that lactic acid provides an 
excellent solvent for electro-plating. As yet experi- 
ments have only been made in the laboratory with 
plates of 30 square inches surface. The deposits form 
so uniformly and easily, however, and adhere so 
well, that there is great hope for technical processes 
based upon Dr. Jordis’ researches. The expensive 
free lactic acid is not required. In Germany lactic 
acid is quoted at 590 marks—as many shillings—per 
100 kilogrammes (220 1b.); a fairly pure acid can be 
obtained for 300 marks, while pure lactates of 
calcium and zinc, from which the acid is generally 
separated, cost 190 and 435 marks. Coatings of 
copper and brass of varying shades on iron, zinc, 
or copper, of zinc on iron and copper, and of iron 
and of nickel, can be obtained without difficulty, 
without any special apparatus. Whether the latter 
point will be confirmed in operations on a larger 
scale remains, of course, to be seen. As to zinc, 
Dr. Jordis does not appear to have _ been 
particularly successful. In any case, the process 
has great interest for engravers, whose blocks 
are not as a rule of large dimensions, and _par- 
ticularly for the silver-plating industry. Amalga- 
mated brass is, in a bath of lactate of silver, 
covered with a pure white coating of silver, which 
takes the highest polish. It would be a great boon 
if we could replace the dangerous cyanide of 
potassium by the harmless lactic acid. The con- 
nection with milk might suggest bacteria, as the 
decomposition of the lactic acid into carbonic acid 
and acetal aldehyde need not, in the vat, proceed as 
certainly as it does in platinum dishes. But lactic 
acid is itself regarded as antiseptic, and the 
electric current, though perhaps not so fatal to 
micro-organisms as is often asserted, does not 
favour their development. The communication 
was brought before the second annual meeting of 
the German Electrochemical Society, which 


assembled at Frankfort-on-the-Main in the first 
week of June, under the presidency of Professor 
Ostwald, 








H.M.S. ‘* TERRIBLE.” 
To THE Epitor oF ENGINEERING. 


Srr,—The description of the Terrible in ENGINEERING, 
is pleasing as far as it goes, but it does not go far enough, 
for a mere account of the structural work in a ship, how- 
ever full, is no compensation for the complete absence of 
any reference to certain broad fundamental charac- 
teristics embodied in her design for the first time in a 
British warship, and which have aroused unusual interest 
both in professional and general circles. 

The Terrible’s dimensions are unprecedented in naval 
annals. Her length is the same as that of several fast 
Atlantic steamers, and her displacement is enormously in 
excess of that of any other cruiser, British or foreign. 
Her boiler installation is largely experimental in its 
nature, entirely so in its extent, but of a type alleged to 
save considerably in weight of propelling machinery, to 
add to the combative qualities of the ship. Is is only 
reasonable to exp3ct, in view of such novelties, which may 
have a marked effect upon the maintenance of our naval 
supremacy and national position, that a description of 
this ship should include some attempt to answer the 
questions: Are her extreme dimensions and enormous cost 
attended by any commensurate augmentation of the 
qualities suitable for the purpose for which she exists? 
And to what extent, if at all, has the use of Belleville 
boilers contributed to the result? Not only are neither 
of these questions touched upon in your description, but 
care has been taken to render their examination from 
outside as difficult as possible; still, a negative reply can 
be given to both of them. 

At the launch of the Powerful, the Duke of Davonshire 
stated what the object of thess ships is. He said, in 
effect, that other maritime Powers, with little commerce 
of their own, build ships of this class, and we could only 
conclude that they do so in order to cripple our commerce 
in the event of war. We would have toclearthe seas of such 
craft, and it was to do this that the Powerful and Terrible 
were primarily intended. Asthe Terrible is 125 ft. longer, 
6 ft. broader, and 5000 tons or 55 per cent. more displace- 
ment than the Blenheim, our hitherto largest cruiser ; and 
about double the displacement of the first-class cruisers 
built under the Naval Defence Act, it would appear as if 
these foreign cruisers were extremely formidable vessels 
to require such a big ship to dispose of them. That is, 
the Blenheim either could not catch them ; or, if that were 
possible, could not engage them without serious risk to her- 
self, The Edgar and smaller classes can catch nothing ; 
that is well understood. On the other hand, your Table of 
comparative dimensions shows that these foreign cruisers 
are not, in the main, any larger than are our own existing 
ones ; 80 it would appear that on a given displacement, most 
of our rivals can produce vessels far more effective than 
those designed by Sir William White. If this is denied, 
then, for the large margin of displacement of the Terrible 
over the others, a large increase in her efficiency should be 
apparent. But what are the facts? She has the same 
heavy armament as the Blenheim, and only two more 
6-in. quick-firing guns. The increased armament is chiefly 
in 12-pounder quick-firing guns, of which there are six- 
teen. Obviously, with so much more deck area, more 
guns would be expected; the constructive department 
have provided an increased armament, certainly, but they 
have made it as innocuous as possible. The result is, 
that if any one of the foreign cruisers, which have called 
the Terrible into existence, would nob hesitate to engage 
the Blenheim, neither will she be deterred by these six- 
teen 12-pounders from engaging the Terrible. Then as to 
protection, the protective deck is no thicker, if as thick, 
as the Blenheim’s, but differently disposed ; and it hasa 
blemish which has been pointed ovt; then there are 
barbettes on a small scale for the 9.2-in. guns, and 
casemates for the 6-in. guns. This protection for the 
guns is an advantage, of course; if it has the enormous 
importance which is being attributed to it just now 
in order to justify the Terrible, it is only another 
proof of the absolute uselessness of the cruisers built 
under the Naval Defence Act. The fact that none of 
those latter designs are to be reproduced, even ap- 
proximately, seems to show that at Whitehall their 
uselessness is accepted as a matter of course. All 
the more reason, then, for an earnest attempt to make the 
new cruisers as invincible as possible. But, by spreading 
out the 6-in. guns, and putting four of them on top of four 
others, the actual protected area is made very limited, 
and in view of the enormous unprotected target pre- 
sented to him, the commander of a ship armed like the 
Rurik, Brooklyn, or Emperador Carlos V., would not be 
deterred by the fact of the casemates from having a 
little practice at the Terrible. 

If our commerce is so seriously threatened as to render 
it necessary or advisable to build such large ships for its 
protection, and as their number is so small compared 
with the work they have to do, and the character of the 
ships they have to deal with, it would appear wise to take 
advantage of their large dimensions to give them such 
offensive and defensive qualities as would have a 
pronounced moral effect. The mere presence, on 
a trade route, of a ship that could certainly catch 
any marauder, and just as certainly destroy her, 
would have a marked effect on the marauder’s range 
of action, and so long as it kept our commerce 
unmolested, that is all we require. The moral effect 
would do the work in ordinary cases; in the excep- 
tional case in which resistance was offered, the physical 
power to overcome that resistance would be there in pre- 
ponderance. With modern weapons the damage done in 
a contest with, generally speaking, an inferior force, 
might be so serious as to entail the necessity for a return 
to port for repairs, leaving the trade route unprotected ; 
and in a ship of the length and freeboard of the Terrible, 
this risk is strongly accentuated. Yet, knowing this, her 


protection is paucity itself; and the very contingency 
that should have been provided against has been actually 
courted by the constructive department. The ship has 
no moral qualities whatever, and her physical ones are of 
so limi a character that there will always be the 
inducement to try and get rid of her presence on a trade 
route, by knocking her long hull to pieces, and sending 
her home for repairs. If the more powerful foreign 
cruisers are so much more than a match for the 
Blenheim, that such large ships as the Terrible 
are necessary, so much the more reason for in- 
suring them the maximum of efficiency, by utilising 
their large size to its fullest extent. This has not been 
done, and if it is contended that the Blenheim is a fair 
match for the foreign cruisers, and that the increased 
armament and protection of the Terrible are quite suffi- 
cient a margin to make her more than a match for them, 
then some other reason must exist for her size, besides 
the primary one mentioned by the Duke of Devonshire. 

This reason is the desire to put into concrete form an 
idea prevalent at the Admiralty as to the value of length 
as a factor of speed; which, if carried to its logical con- 
clusion, would imply that if a ship could only be made 
long enough she would go herself without being driven ; 
the length of ship is to be a substitute for boilers. In 
addition to foreign cruisers that would stand and fight, 
there are a number that will not do so, but run for it, and 
as we have er to catch them, at present, that is a 
duty that will fall upon the Terrible. For the same 
reason she will have to deal with armed mercantile 
cruisers, generally very long ships; and, as a rule, 
maintaining a high average speed at sea; therefore the 
Admiralty, under the impression that this speed is the 
resulb of their length, determined to give the Terrible the 
same length as some highly successful Atlantic liners, 
assuring similar results would follow. This assumption 
displays an ignorance of the genesis and development of 
this class of ship and of the relative values of length and 
form as contrasted with boiler power in securing success, 
which is simply patheti2 in its intensity. High speed in 
an Atlantic liner is popular, it draws passengers ; it is also 
expensive, so, to give hopes of paying, it must draw pas- 
sengers in large numbers, who require, in addition to 
speed, ample and luxurious accommodation in a position 
in the ship they will appreciate. High speed means power- 
ful engines and an extensive boiler installation ; and the 
boilers, like the passengers, can neither bestowed under the 
forecastle nor hung over the stern ; so with a boiler installa- 
tion, conveniently located in the ship, sufficient for the 
speed that will draw passengers in numbers, and the suit- 
able accommodation for those numbers, the ship must of 
necessity be long. This again is influenced by the generally 
accepted notions as to suitable ratios of beam to length, 
which prevent increase of internal capacity by increase of 
beam. But the longest ships are not necessarily the 
fastest ; where they are so, it is the result not of their 
length, but of their preponderance of engine and boiler 
power, and many comparatively short ships are faster 
than much longer ones. Cases in support of this view— 
and they exist abundantly—can be more appropriately 
introduced in discussing the propelling machinery of the 
Terrible at a future time. One, however, may men- 
tioned, the St. Louis, the last new mercantile cruiser 
built by a foreign Power, and a ship with which the 
Terrible would have to deal in the event of hostilities, 
She has great length, a fine form, twin screws, engines of 
large size and of a very advanced type, and a high working 
pressure of steam; and yet none of these features is of 
the slightest avail in compensating for insufficient steam 
supply, consequently she is too slow for a commerce- 
destroyer, because Cramps have evidently something to 
learn about the effective limits of different systems of 
forced draught. At present she is harmless; with an 
improvement in her steam supply, she becomes an 
exceedingly dangerous craft to be in_the hands of 
a possible adversary. Just so, the Terrible, if she 
cannot raise steam in abundance, will be harmless 
to such vessels, and our commerce will be cer- 
tainly ruined, in spite of her length or fineness of 
form. Our naval authorities know absolutely nothing of 
the effects of the moderate length of their existin 
cruisers in limiting sea speed ; they have not one whic 
can be driven at sea at the speed for which her lines are 
suitable, simply because they have not the boiler capa- 
city to enable the ship’s own crew to develop her legend 
full-speed power, or anything approaching to it, in fine 
weather, let alone in a heavy sea. With them it is 
merely surmise, and if they imagine ib is the greater 
length of the Atlanticsteamers which enables them to do 
what our cruisers cannot do, they have fallen into a most 
egregious error. Length helps the result, of course, but 
the main factor is the boiler capacity. 

At the meeting of the Institution of Naval Architects 
at Cardiff in 1893, a paper on “‘ Fast Ocean Steamships,” 
dealing chiefly with the Campania, was read by Dr. 
Elgar, and discussed by Sir William White, whose re- 
marks were extremely interesting and instructive, in 
view of the fact that the design of the Terrible was at 
that time, at any rate, in embryo. Sir William said 
that he envied the freedom in the matter of length in re- 
lation to speed, enjoyed by the designers of such ships as 
those treated of; he was always asked to design ships 
on very moderate dimensions, in fact, to try and put 
a@ quart in a pint pot. Now, in the Navy there is a 
traditional feeling against a long ship on the score of 
unhandiness, and it is still there, for it was stated in the 
House that the new second-class cruisers, the Arrogant 
type (the fourth variety of second-class cruiser in six 
years, by the way), were to be made so much shorter than 
the Talbot, although of greater displacement, on account 
of the necessity for their having distinct tactical advan- 
teges. The Terrible then is not supposed to have 








distinct tactical advantages, but the contrary ; these being 





— Teper on ra 








nino oor aa ReMi + 











a a A enc 





















































Tt 
Ave. 16, 1895. ] ENGINEERING. 223 
sacrificed to give Sir William White carte blanche in tho : 2 
matter of inthe, She is not builp on moderate dimen- Tue Great WESTERN Company’s First Locomotives—1838. 
sions, as understood in the Navy, and as Sir William cone 
White fixed those dimensions to suit himself, he has face Se las 33 
no room to introduce the quart in a pint pot argument . 3 he ‘|3g ja? : 
here. He was not restricted as to beam, he was not Name. 3 Maker. S| sedis7si7 2 Remarks, S23 
hampered by having to provide enormous domestic} ¢ 8 | |}8) 3 guzie 21908 age 
arrangements in the centre of the ship, he was not under} & | 2 |B Sab Soe gor BAS 
the obligation of finding weight and space for a boiler |} —-| —— : A | cee Beda Bs 22m = 
installation sufficient under funnel draught alone, and he | | in.| in.| ft. /ft. in. 
had an experimental tank in which he could find out | 1837 ‘ North Star” 1 | R. Stephenson and Co. --| 16/18; 7 |4 0] 6 81 
exactly how full he could make the ship's form without | 1898!" pio . 2|C.TayleurandQo, .. ../14/16| 8 | 4 6| 6 82 
setting up an undue resistance at the speed required. | 1939! Bacchus” -” : = Saeed OE A 4. = 
Whatever tha usual warship conditions may be, in the 1838 « Premier” °. 5 | Mather, Dixon, andCo. 1/14/16; 7 140 6 83 
case of these bastard mercantile cruisers, Sir William | 1833/*« Ariel” 6 | ditto ~ esfM# lt Tie @l @ 83 
White, far from having cause to envy the designers of | 1833|*‘ Lion” 7 | Sharp, Roberts,andCo. ..| 14 | 18 6 13 6 6 84 
Atlantic steamers, was placed in a position eminently pod 3 Eugle oe 8 ame as 4 | 18 $ : 6 6 84 
. : : : r i : 

= to the production of a pair of highly efficient 1858 Apollo mo Il ccepmeeen .. Lie | | 8 46] 6 > 

The highly efficient ships are not forthcoming, because | 1933" Venus” | 18 | ditto sme | wi 8 ise6| 6 ae 
their lines have been fined down, and consequently | 1833 Snake” .. ..| 13 Haigh Foundry Company ..| 143/18| 6 |4 0! 6 86 
the displacement reduced, to an unwarrantable extent. | 1838 ‘‘ Viper” --| 14 | ditto <3) Soe 6/40! 6 86 
In the speech already referred to, Sir William White |1898“‘Ajax” .. —..| 15 | Mather, Dixon, andCo. _..) 14 | 18| 8 |4 0| 6 ss eres 87 
said that on a moderate length they had obtained | '8%8\“‘Tounderer --| 16 | R. and W. Hawthorn and Co.| 16 | 20; 6 | none | 4 seen. Boiler on separate| 88 
very good results—the Apollo class, for example, | 139 planet” .. ..| 17 | Mather, Dixon, and Co. .jutlis} s lao! 'e : 
300 ft. long and 3400 tons displacement, had been |1938*Hurricans” —::| 18 | R. and W. Hawthorn and Co. 16 20 | 10 |4 6] 6 Boiler on separate frame. 89 
driven 20 knots on trial and 18 to 184 knots at sea, and} 1838‘Mercury”.. _..| 19 | Mather, Dixon, and Co. 14/18/ 8 |4 0] 6 ee ae 87 
were excellent sea-boats. Then he suggested that such | 1838 ‘‘ Morning Star” ..| 20 | R. Stephenson and Co. 16;18| 7 | 40/] 6 90 

rformances were useful model experiments for guidance | | 


in a future design. About a year before this, Sir William 
White told the same Institution that in the Apollo class, 
‘* apart from increase in spsed due to excess of power over 
that specified, these ships had more than fulfilled the 
promise of the design, which was 20 knots for 9000 horse- 
power.” He gave results of the Latona’s trials and some 
runs at sea; bub as the former were supposed to be 
vitiated by shallow water in Stokes Bay, he added those 
of the Terpsichore, at Skelmorlie; these last being 
entered ia a Table attached to the paper, and which 
appears also in the ‘‘ Manual of Naval Architscture.” 
The Terpsichore measures 300 fb. long, 43 ft. beam, and 
on trial drew 16 ft. 2 in., and had a displacement of 3330 
tons ; an enlarged Terpsichore 500 ft. long, would be 
71 ft. 8 in. beam, 27 ft. draught, and 15,500 tons displaca- 
ment. Practically, then, the Terrible is an enlarged 
Terpsichore, but with her displacement reduced by about 
1300 tons. The question is, why this reduction, or any 
reduction? The model in a tank showed good results up 
to 20 knots for the Apollo class, trials of the ships 
under their own steam gave even better results; Sir 
William White says that in selecting a form sea por- 
formances are considered as well as trial ones, and 
consequently this class are excellent sea-boats; if the 
results with a ship about 25 times the size of the model 
are a proof of the correctness of Froude’s law, so much 
the more reason for accepting it for a ship only 1.66 times 
her model. According to Froude’s law the ratio of 
appropriate speeds for the large ship is a when a is the 
ratio of their lineal dimensions ; so theenlarged Terpsichore 
15,500 tons displacement is just as suitable a form for 25.8 
knots as that ship herself was for 20 knots. There is no 
pretence of attaining to such a speed, so giving her lines 
suitable for it, and by doing so depriving the ship of 
desirable offensive or defensive qualities, is a rank 
absurdity. Again, if 9000 horse power were required for 
20 knots in the small ship, over 50,000 horse-power would 
be required for the appropriate speed in the large ones ; 
that is to say, it would take over 50,000 horse-power in 
the Terrible to utilise, on a measured mile trial, the speed 
qualities of her under-water form. As the maximum 
power expected, and ostensibly provided for, is only half 
this, further proof is afforded of the foolishness of the 
whole proceeding. Another point: the Latona steamed 
16% knots, for 24 hours, on 4200 horse-power; the corre- 
sponding data in the Terrible would be 22? knots, and 
24,000 horse-power, about the maximum trial expectation. 

But if the Latona had only been meant for 17 knots, her 
form would have been much fuller (as it was, it proved 
suitable for 20 knots), her coefficient of fineness might 
have been as high, perhaps, as .600; and whatever it 
might have been, the Terrible’s, if just the same, would 
have been fine enough for her trial speed, a very much 
higher speed than she is ever likely to show in ordinary 
work, and it is for a good performance in ordinary work 
that the large ship is supposed to be necessary. 

There is a set-off against this in the fact that the 
Terpsichore is unsheathed, while the Terrible is sheathed. 
This sheathing is not shown in the cross-section given in 
ENGINEERING, and it would be instructive to know why 
it was omitted. If it were 4 in. thick all round it would 
make no difference, as far as calculating fineness goes ; 
but in the previous cruisers there is a double strake or 
false keel, apparently about 8 in. thick, which, of course, 
gives the ship a fictitious draught of water. If this is the 
case in the Nerrible, and it ought to have been shown, 
her draught, corresponding to that of the unsheathed 
ship, would be 26 ft.4in. Then, in one place you give 
the Terrible’s beam as 71 ft., in another 71 ft. 6 in. ; 
which is the true one? Taking her draught as 
26 ft.4 in., beam as 71 ft., and displacement 14,200 tons, 
the Terribie’s block coefficient is .532, while the Terpsi- 
chore’s on trial was .558. Froude’s law shows that the 
enlarged Terpsichore was suitable for a speed three to 
four knots an hour in excess of the highest speed expected 
from the Terrible; and yet the latter ship is actually 
made finer than her model, whereas she should have been 
fuller. And tank experiments show that fineness of form 
is of little value at reduced speeds, that is, at speeds where 
the wave-making factor of resistance has considerably 
fallen in relative value. The Admiralty rather plumes 
itself on its grasp of these matters, but in the Terrible’s 
case they have made complete fools of both Froude’s law 
and tank experiments, presumably for some reason which 
may be investigated later. 














At normal draught the Terrible carries 1500 tons of 
coal, or the same as the legend of the Blenheim. The re- 
sistance per ton of displacement of a large ship is no doubt 
leas than in a similar but smaller ship at the same speed, 
but the total resistance to be overcome is of course 
greater. Therefore the power to overcome this resistance 
and the coals to develop this power are in excess also. 
For example, the power estimated for 22 knots in the 
Blenheim was 20,000, in the Terrible 25,000, so the 1500 
tons of coal in the latter is only equivalent to 1200 in the 
former, or the Terrible should carry about 1900 tons to 
put her on a level with the Blenheim with 1500. There 
is said to be room for 3000 tons; presumably, with that 
on board, she will be drawing from 29 ft. to 30 ft., and 
at normal draught there will be no coal protection. 

This appears to dispose of the first question suggested, 
whether there is any increase in the Terrible’s combative 
features, commensurate with her large dimensions. 
Evidently there is not, for increased dimensions ~— a 
corresponding increase of displacement up to the fullest 
extent the lines necessary for the required speed permit. 
That is, all the disadvantages, both from a naval and 
financial point of view, of the long ship have been re- 
tained, none of the advantages which a large ship confers 
have been secured, and all for a mere fad. 

This is a most serious matter. After making all 
possible allowances, and putting the most charitable 
construction on every feature of the case, it is impossible 
to resist the conclusion that, for some ulterior purpose, 
the ship’s form has been deliberately, but unnecessarily, 
fined down. There is no reason why, at any rate, 1200 
tons more should not have been available to add to the 
Terrible’s offensive or defensive qualities, sea speed, or 
endurance. This means all the difference between an in- 
vincible ocean cruiser for the destruction of commerce- 
destroyers, which is what the country is paying for; anda 
mere locomotive target for the commerce-destroyers to 

ractise upon, which is what the country is getting for 
its money. a 

The mischief does not end here, for these ships form a 

recedent, hatever strictures can be passed upon the 

errible, they can be multiplied ad lib. in considering 
the pro design for the four new first-class cruisers, 
the Andromeda class, and there is no saying where this 
is to stop. The way things are tending, if the owners of 
our mercantile fleets want their property protecting in 
case of war, they had better look to providing their own 
protection and taking the risk. Terribles and Audromedas 
are @ mere paper protection. 

Iam, Sir, yours obediently, 
ARGUS 





STRESSES IN GIRDERS. 
To THE EprTorR oF ENGINEERING. 

S1r,—I would be obliged if any of your readers would 
give the usual method employed in practice for calculating 
the stresses on a latticed bowstring girder of, say, four 
or five systems of triangulation, or any text-book which 
gives a method applicable to actual practice. 

Professor Unwin, in his ‘Iron Bridges and Roofs,” 
worked out an example of this type by the method of 
sections, but as exception was taken to the fact that the 
stresses in the bracing bars cut by the section were omit 
for simplicity in some of the calculations, in a later edition 
he substitutes an example with vertical struts and crossed 
diagonal ties, which is virtually only one system of tri- 


— 

should also be glad to know what is the usual method 
of calculating the horizontal shear on the rivets of the 
angle-irons connecting the horizontal and vertical plates 
of the booms of open-webbed girders. In plate girders 
the horizontal shear at any section = vertical ditto. 


A.M.I.C.E. 
Edinburgh, August 11, 1895. 





EARLY GREAT WESTERN LOCOMOTIVES. 
To THE EprtorR or ENGINEERING. 

Srr,—In your issue of August 2, Mr. G. A. Sekon, 

writing upon the subject of Great Western locomotives, 

practically contradicted all the facts which were given by 








that company to the authorities of the Chicago Exhibi- 





tion, but I prefer to accept the official statement to any 


remarks which that writer may give, as he doss not pro- 
duc3 any proof, 

With reference to the drawings of the early Great 
Western engines, I may say that they all exist, and at 
Swindon they have ample information. The Vulcan 
Foundry Company have their old drawings. The Haigh 
Foundry, Messrs. Sharp, and other makers, also possess 
the drawings of those engines which they built. 

Mr. Sekon should have told your readers that after the 
‘*Hurricane” bad proved a failure at first, Mr. T. E, 
Harrison removed the 10-ft. wheels and put in 8-ft, 
wheels ; he also placed the boiler above the axle. When 
this alteration was completed the engine became gene- 
rally known on the line as the “Grasshopper,” and 
several of the old servants can remember that engine 
perfectly well. When the makers of the engines, and the 
company, are in possession of the drawings and details, 
what possible use is it for Mr. Sekon to writs and discuss 
the subject? Ihave examined the drawings in question ; 
why, then, does not Mr. Sekon take the very little 
trouble of also making himself acquainted with the 
subject before rushing into print ? 

Yours truly, 
Crement E. Stretton, C.E., of Leicester. 

Station Hotel, Holyhead, August 8, 1895. 





To THE EpiTor or ENGINEERING. 
Srr,—When writing upon this subject from Holyhead, 
T had not before me the list of the early Great Western 
engines, but having now returned to Leicester, I forward 
the full statement. (See Table above. ) 
The reference numbers show that there are ten draw- 
ings to illustrate the first 20 engines. 
t shows one engine as ‘‘geared,” and one with 10-ft. 
wheels, 
Yours truly, 


Crement E, Stretton. 
Leicester, August 13. 





LIMITED LIABILITY. 
To THE EpiTor or ENGINEERING. 

S1z,— Your leader of the 9thinst. helps to direct attention 
to the widespread abuses of our limited liability system. 
Would not the most hopeful line of reform be to have a 
classification of companies according to their position as 
regards uncalled capital, reserve funds, and other qualifi- 
cations bearing directly on their trustworthiness and 
stability ? 

This classification (say, by letter A, B, &c.) could easily 
be made a compulsory addition to the title of the com- 
pany, and be decided by a public officer responsible for 
itscorrectness. At stated intervals, yearly or otherwise, 
the classification would be revised, as is done by Lloyd’s. 

Sound stable companies would be thus lifted out of 
much unfair, if not dishonest, competition. 


Yours truly, 
August 12, 1895. ENGINEER. 





To THe Epiror or ENGINEERING. 

Sir,—I read with great interest the article contained in 
your issue of the 9th inst., upon limited liability com- 
panies, and I heartily indorse all the remarks contained 
therein, especially those made with regard to the neces- 
“ for a proper registration of mortgages and floating 
charges. 

There is no doubt that many persons who lose their 
money in aor are more or less themselves to blame, 
inasmuch as they allow themselves to be tempted by the 
a 9a of large and impossible dividends, though it is 

ard to see, even in these cases, why the directors who sell 
the shares in their companies on the strength of their 
promises to pay such dividends, should get off scot-free 
with their pockets well lined, whilst the man who adver- 
tises a sewing machine for 1s. and forwards a needle, 
gets a long term of imprisonment. 

There are thousands, however, who crave for no exor- 
bitant dividends, and who, in ee of taking every pos- 
sible precaution, and being endowed with fair average 
business acumen, experience loss, consisting in many 
cases of the savings pub together as a — for old 
age, or for wife and family, and the result of many years’ 
hard work at home and abroad, and much self-denial, 
thus causing great hardship. 
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It is, of course, obvious that no business could be 
carried on without a certain amount of trust being placed 
in the deliberate statements of those occupying official 
positions in connection with a company who are in a 
position to verify such statements before committing 
themselves to them, an impossibility to the outsider who 
is asked to invest. If, therefore, these men are to be 
free to shuffle out of false or even misleading and exagge- 
rated statements, then the said investor is without pro- 
tection, and completely at the mercy of the directors of 
the company, or perhaps of one or two of them, as the 
others, and most respectable, but too frequently are 
merely ornamental members of the board, intended to 
act as decoys. : : 

All this, however, is well known, and my object in 
— the present letter is not to repeat what has no 
doubt been already enlarged upon by far abler pens than 
mine, but to give a brief account of my experience with a 
company which, in my opinion, forms a typical case 
illustrative of the absolute necessity for a proper registra- 
tion of mortgages, and which, I think, if made public, 
might be of service, if only to prevent others from suffer- 
ing loss as I have done, in spite of making what I and my 
friends thought to be sufficient inquiries. : 

Some three years ago I came across the following 
advertisement: ‘‘ A firm of engineers (limited company) 
with first-class works in the nearest iron district to 
London, making ‘a paying speciality, wish to meet 
with an engineer or firm to represent them in London, 
and able to invest, or influence the investment of, 10001. 
to 3000/., amply secured upon substantial freehold, &c.” 
To this advertisement I replied, and received a printed 
prospectus from Messra. — and Co., Limited, 
which prospectus set forth that an issue of 5000/. first 
mortgage debentures was being made for the purpose of 
making additions to the buildings and plant, to meet 
an increase of the business, the said debentures to be 
secured by trust deed upon the freehold land, buildings, 
machinery, plant, stock, and other assets, which were said 
to have been valued by an eminent firm of London sur- 
veyors at 10,000/., and which assets would, of course, be 
proportionately increased by the contemplated additions 
to the buildings, &c. Applications for the debentures 
were to be made either to the company or to their bankers, 
Being inclined to make some such investment, I paid 
several visits to the works, and carefully inspected the 
plant, &c., and the additions in progress, and found 
them to be, in my estimation, good security for the 
amount to be raised, and was there shown, moreover, an 
elaborate valuation and a balance-sheet indicating a pro- 
fitable working of the business. Ultimately I took up 
12 first mortgage debentures of 100/. each, bearing inte- 
rest at 5 per cent. 

This was in February, 1892, and in November of the 
same year the bankers, who turned out to hold a mort- 
gage on the property, called in the debt, and in January, 
1893, sold the freehold works. LEarly in the same year a 
winding-up order was made upon a creditor’s petition. 
A considerable portion of the fixed machinery was success- 
fully claimed by the freeholder of the premises, the rest 
of the assets realised 517/., which, after deducting costs of 
liquidation, allowed a first and final dividend of 1s. 8d. 
in the pound to be paid to the debenture-holders (3500/7. 
5 per cent. first mortgage debentures had been issued), 
that is to say, for the 1200/. invested in 1892, I received in 
1894, from the Official Receiver and Liquidator, the 
sum of 104/. 10s. 2d., from which, however, had to 
deducted a considerable amount for expenses which I had 
myself unavoidably incurred in the matter. The pre- 
ference and ordinary shareholders and the unsecured 
creditors of the company, of course, got nothing at all. 

The first intimation which I received of there being a 
prior mortgage upon the freehold to the bankers was 
ata meeting of debenture holders called a few days before 
the said bank foreclosed. 

There were six directors, but the management of 
the concern seemed to have been left principally, if 
not entirely, in the hands of the two joint managing 
directors. 





I remain, Sir, yours faithfully, 
ALEX, J. WALLIS-TAYLER. 
77, Victoria-road, Kilburn, London, N.W., 
August 13, 1895. 








SOUTHAMPTON DOCKS. 
To THe Epitor cF ENGINEERING. 
Sim,—We notice in your lucid description of the new 
graving dock at Southampton that you mention on 
page 70, with regard to the pumping machinery made by 
ourselves, that the centrifugal pumps are placed on “‘ the 
same level as the bottom of thedock.” This is not so, as 
the floor of the engine-room, on which the centrifugal 
pumps are fixed, is 17 ft. above the bottom of the dock. 
Yours faithfully. 
J. AND H. GwYNNE. 
89, Cannon-street, London, E.C,. August 14, 1895. 








Texas AND Evrorr.—Negotiations are pending at 
Galveston, Texas, for the organisation of a new steamshi 
company for the conveyance of cotton to the principa 
ports in Europe. An effort is being made to establish the 
proposed line solely for the Texas capital. 


DENMARK AND SouTH AMERICA.—A i we A has been 
organised at Copenhagen for taking over the steamers of 
the Thingvalla line between Denmark and North 


America. The Thingvalla line, it should be observed, 
bas not been able to realise a profit upon its operations. 
The company now proposed to be organised will run the 
Thingvalla steamers from Copenhagen to some South 
American port, calling at Antwerp. 





MISCELLANEA. 
Iv is stated that reheating molten steel in the ladle by 
means of electricity has been successfully accomplished at 
the Homestead Steel Works. 


The transition curve is, it appears, used on about one- 
third the railroad mileage of the United States, and the 
reports as to its advantages are very favourable. 


The great lens for the Yerkes telescope, for the 
University of Chicago, has now been completed by 
Messrs. Alvan G. Clark andSons. Its diameter is 414 in., 
but the aperture will be 40in. Its weight is 500 lb. 


A new form of battleship is to be introduced into the 
United States Navy, as it has been decided to build the 
Kearsage with double-decked turrets, heavy 13-in. guns 
being placed in the lower storey of the turret, and lighter 
8-in. guns above. It is claimed that for an equal amount 
of protection to the guns, the weight of armour required 
will be very much reduced as compared with all existing 
vessels, 


The South Staffordshire Mines Drainage Commis- 
sioners, at a special meeting held at Dudley on Wednes- 
day, approved of a scheme by which it is hoped to clear 
the water in 11,000 acres of mines in the Tipton district. 
New pumping engines of the most approved type are to 
be laid down, also hydraulic engines connected with a 
10-mile circuit of piping. These, it is estimated, will 
raise 12,000,000 gallons of water daily. 


A gun of very peculiar construction has just been 
tested at the United States proving grounds, Sandy 
Hook. The weapon in question consists of a steel tube 
reinforced by raw-hide bands, the latter being wrapped 
externally with copper wire. The gun in question is of 
a calibre by 5 ft. 8 in. long, and is muzzle-loading. 

einner tube of steel!is ?in. thick at the muzzle and 14 in. 
thick at the breech. The raw-hide reinforcement is 1 in. 
thick at the muzzle end, and 3 in. thick at the breech. 
The total weight is 456 1b. Under official test the gun is 
stated to have withstood an internal pressure of 30,360 lb, 
per square inch without showing any signs of injury. 


The Synchronome Company, of Birkenhead, are intro- 
ducing a new system of electrically driven clocks. 
standard pendulum is set up in a suitable place, and is 
kept in motion by an escapement worked by an electric 
magnet, the current required being provided by a small 
dry cell. Connecting wires are led from this pendulum 
to aseries of any number of clock dials, and convey a 
current which drives the hands, the mechanism required 
being of the simplest kind. The standard pendulum is 
stated to require no attention, and to keep time within 
one second per month. Once erected, its case never re- 
quires to be fopened, as the hands of the dials can, by a 
simple device, be all put on or back simultaneously, One 
dry cell is required for every two clock dials used. 


Tn a recent communication to the Société Industrielle 
de Mulhouse, M. Mathieu Mieg gives some particulars 
concerning a deep borehole sunk at Oberkutzenhausen in 
1893. The total depth reached is 1670 ft. For 54 ft. from 
the surface the hole is lined with tubes 14} in. in diameter, 
but from that level down to one of 1620 ft. the lining is 
43 in. in diameter. Notes taken of the increase of tempe- 
rature with the depth showed this to be much greater than 
usual. Thus ata depth of 770 ft. the temperature was 


be | found to be 64.4 deg. Fahr., whilst at a depth of 1670 ft. 


ib was 105.8 deg. Fahr., the rate of increase having been 
pretty uniform throughout. From these figures it will be 
seen that the temperature has risen at the rate of about 
1 deg. Fahr. for every 22 ft. traversed. 


Last spring the Société Lyonnaise des Forces Motrices 
du Rhéne opened a competition for the best scheme of the 
utilisation of the water power of the River Rhone (20,000 
horse-power) on the Canal du Touage, to supply the town 
of Lyons with the electric light and electrical power for 
industrial purposes. The jury, consisting of Professor 
Galileo Ferraris, of Turin, Eric Gerard, and R. V. Picou, 
accorded the first prize to the scheme submitted conjointly 
by the Compagnie de Il’Industrie Electrique, of Geneva 
and Paris, for the electrical part; and Messrs. Escher 
Wyssand Co., of Zurich, for the hydraulic part. It will 
be remembered that both these firms obtained also the 
— prize for their scheme of the utilisation of the Niagara 

alls, 


‘Under the title of the Machinery Insurance Company, 
Limited, a company is being organised to take over and 
develop the business of machinery insurance and main- 
tenance organised by Mr. J. R. Fawkner. The object 
of the new company is to insure against partial or com- 
plete breakdown of workshop machinery of all kinds. The 
total capital is fixed at 200,000/., divided into 195,000 
ordinary and 5000 deferred shares of 1/. each, the latter 
being very similar in their nature to the so-called 
founders’ shares which were so common a few years ago. 
The consulting engineer to the company is Mr. A. B. 
W. Kennedy, F.R.S., President of the Institution of 
Mechanical Mastamane. Full particulars as to the pro- 
posed company can be obtained on application to Mr, 
W. E. Duncan, 19 and 21, Queen Victoria-street, E.C. 


At the Preston meeting of the Royal Lancashire Agri- 
cultural Society, held last July, a silver medal, the highest 
award in the machinery department, was gained by the 
double roller, pugmill, brick and tile-making machine 
exhibited by Mr. William Johnson, of the Castleton 
Foundry, Leeds. A feature of the winning machine was 
its accessibility, all parts being detachable, without dis- 
turbing other portions of the machine, and a breakdown is 
insured against when the machines are at work by a suit- 
able safety device. The machine is specially designed 
for dealing with rough and stony materials, and is 
capable in such stuff of producing 15,000 bricks per day, 





though in practice as many as 25,000 are made per da 
of 10 hours by the machine, in some of the works to whic 
it has been supplied. 


Mr. R. Ph. Waagner is erecting on his works in Vienna 
an iren church, which is to be transported to the Phanar 
district of Constantinople, inhabited by some 15,000 Bul- 
garians. It is a handsome Byzantine structure 105 ft. 
long, 49 ft. wide, surmounted by a square tower crowned 
with a dome and a cross, which rises to a height of 98 ft., 
and consists of a central aisle and two side aisles. These 
aisles are vaulted. The air is constantly to circulate in 
the space between the richly ornamented double walls, 
which are entirely made in cast and wrought iron, so as 
to maintain a uniform temperature. According to ‘‘Stahl 
und Eisen” of July 1, the church will weigh about 500 
tons and cost 380,000 francs(15,200/.), including transport 
and erection close to the old wooden church, and right 
on the bank of the Golden Horn, where the ground is 
not firm enough to bear a stone building, 


Tt will be remembered that the railway race to 
Scotland in 1887 caused many old ladies, mainly of 
the male sex unfortunately, to vent their alarm in the 
newspapers. We note that the accelerated service to 
Paris is calling forth quite similar effusions. Thus 
Mr. E. Henry Lee, of Birmingham, writes to the 
Times protesting against the high speed on the French 
lines near Calais, stating that a wagon of a train in which 
he was travelling got off the rails there. No harm was 
done, it appears, as the brakes pulled the train up without 
damage. As there are plenty of slow trains, it is difficult 
to understand why individuals who are afraid of high 
speeds do not travel by them, instead of writing to the 
papers with a view to inconveniencing those who like to 
reach their destinations quickly, and are prepared to 
accept any slight additional risk involved. 


A horseless carriage race between Chicago and Milwau- 
kee, | ae pay by the Zimes-Herald of Chicago, will be 
decided on Saturday, November 2, the object being to 
encourage and stimulate the invention, development, per- 
fection, and general adoption of motor carriages. The 
amount offered in prizes is 5000 dols., apportioned as 
follows: First prize, 2000 dols. and a gold medal; open 
to competition to the world. Second prize, 1500 dols., 
with a stipulation that, in the event the first prize is 
awarded toa vehicle of foreign invention or manufacture, 
this prize shall go to the most successful American com- 

titor. Third prize, 1000 dols. ; fourth prize, 500 dols. 

he third and fourth prizes are open to all competitors, 
foreign and American. The rules laid down stipulate, 
among other things, that no vehicle shall be admitted to 
competition which depends in any way upon muscular 
exertion, except for purposes of guidance, Competing 
vehicles which derive their power from petroleum, gaso- 
line, electricity, or steam, and which are provided with 
receptacles for storing or holding the same, will be per- 
mitted to replenish the same at Waukegan, IIl., and at 
Kenosha, Wis., but at no other points, 


An interesting bridge has just been erected over the 
Cuyahoga River, Cleveland, Ohio, consisting of a double 
swing bridge, obviating the need of a pier in the centre 
of the navigable channel. The structure has a total 
length of 279 ft., and a clear opening of 113 ft., each span 
being 1394 ft. in length, with a long arm of 754 ft, and a 
short arm, counterweighted, of 64 ft. The height of 
trusses, centre to centre of chords at centre of each span, 
is 26 ft., and at ends of each span 21 ft. The bridge is on 
a grade of 3 per cent., and the grade line is 27 ft. above 
the river at the centre of the opening. Theclear roadway 
is 20 ft. between wheel guards, and there are two sidewalks 
6 ft. in the clear each, the trusses being 23 fb. between 
centres. The two bridges are revolved by electric motors, 
and all auxiliary movements are made by compressed air. 
The time of swinging varies from 28 to 30 seconds. The 
trusses were calculated for a live load of 100 lb. per 
ee foot of roadway and 80 lb. per square foot 
of sidewalk, or 3000 lb. per lineal foot of bridge. 
The roadway was figured for a concentrated load of 
16 tons on four wheels, The total weight is 4274 tons, 
and the cost of the structure is about 96,500 dols., includ- 
ing cost of real estate. 


All the stock of the Metropolitan District Railway will 
shortly be fitted with an apparatus by which the name of 
the next station will appear in a conspicuous position 
inside the carriages soon after the train has left the 
pemroraeny station. From a trial trip made over the 
District line from Ealing to Whitechapel, and back to 
Mill Hill Park, with a train fitted with this device, 
satisfactory results were obtained. It is more than a 
year ago since a similarly fitted train began to run 
regularly between Mill Hill Park and Hounslow, but the 
mechanism, though successful on a branch, waa 
scarcely suitable for work on the main line, and has 
therefore been remodelled and improved. In its present 
form the apparatus is perfectly automatic, and works 
without attention, whatever route the train may be 
travelling. The cards which bear the names of the 
stations are carried on an endless chain, and are shown 
in a glass case in the roof of the compartment. This 
chain is actuated by a lever which hangs down below the 
carriages and is deflected by coming into contact with 
roller-paths or cams suitably placed in the permanent 
way. Arrangements have been made for fixing the 
necessary roller-paths on those portions of the London 
and South-Western, South-Eastern, and Metropolitan 
railways over which trains of the District Company run. 
There is room on the cards for advertisements in addition 
to the name of the station. 








ROvUMANIAN CoaL.—Valuable beds of coal have been 
discovered in the Garjin district in Roumania. Some 
English capitalists contemplate working the deposits, 
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THE CYCLOSTYLE MANIFOLDING APPARATUS. 
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THE production of a small number of copies of a 
circular or other document by a cheaper method than 
printing is a subject that has much engaged the atten- 
tion of inventors, but mostly with indifferent results 
as far as legibility and attractive appearance are con- 
cerned. The most successful appliance for this purpose 
has been that introduced by the Cyclostyle Company, 
who have now brought out the manifolding apparatus 
illustrated above, which is capable of producing copies 
from stencils prepared either by the cyclostyle or by an 
ordinary typewriter. 

There are two specially notable advantages in this 
latest method of copying circulars ; the first follows 
from the fact that it is particularly suitable for type- 
written matter, and therefore each copy has all the 
advantages of a written missive. To accomplish this 
end, the stencil is prepared in the ordinary type- 
writing machine, which may be of any form, and 
takes the place therein of an ordinary sheet of paper. 
The second novel feature is the simplicity of the ap- 
pliance—practically a small hand press, as illustrated, 
in which the copies are struck off. 

A porous sheet is employed together with the stencil 
sheet of special waxed paper, and these two are folded 
carefully upon the ordinary sheet of backing paper 
with another sheet of silk, and are then placed in the 
typewriter after the usual fashion. After removing 
the ink ribbon, the circular is typed out upon the 
porous sheet, just as when manifolding with the aid 
of carbon sheets. When the sheet is filled it is re- 
moved with the others from the machine and carefully 
unfolded ; the backing sheet and silk are taken off, and 
then the porous sheet gently peeled away. The 
stencil may, thereupon, be stretched in a frame and 
placed in the printing machine for striking off the re- 
quired number of copies. 

The printing apparatus (Figs. 2 to 7) is essen- 
tially a light and compact printing press, with hand 
platen and automatic devices for inking the roller 
and raising the frame with the stencil in order to 
allow the more speedy removal of the printed copy 
and substitution of a fresh sheet. As will be seen 
from the illustrations, this is done by the help 
of two cam rollers, or small wheels, at the ends of 
levers caused to rise and fall as their paths are moved 

with the reciprocating platen rack and handle. Fig. 2 
shows the position of the automatic inking device just 
ae greamrat to running off an impression. A is the 

at wooden base on which the stencil frame is hinged, 
and which carries a large wooden block—zinc faced— 





for the impression sheet. This platen is reciprocated 
by means ofa rack and handle between two thin cast- 
iron side frames or standards that serve to carry the 
inking and printing rollers, together with the rack, 
pinion, and other gear. At T is an inking roller operated 
by a spiral cam and campath so as to give a wavy 
motion with consequent equal distribution of ink in 
the usua] way upon the second roller 8S. The printing 
roller R, with its spindle carried in the hinged levers P 
(one at each end), is brought into contact with the 
roller S by means of the compound lever V pivoted at 
X to the side frame. The upper part of this lever bears 
against a projectionfrom the hinged lever P and raisesit, 
when the end M of the lever V is also raised. The latter 
is effected by the roller M (Figs. 4and 5), which—as the 
platen moves from left to right—runs along a campath 
L, then drops down at the weighted switch K, thereby 
bringing the printing roller on to the stencil sheet 
and stencilling through the latter upon the impression 
sheet below. The end of the stroke is shown by a 
stop on the side of the frame. The roller M has by 
this time passed outside the hinged switch J, up which 
it runs on the back stroke of the platen along the path 
H and over K. It thus lifts the printing roller R away 
from the stencil sheet and into contact with the inking 
roller S, so as to get a fresh supply of ink for the next 
impression, A separate lever N, with thumb-piece at 
the end, is mounted on the outside of the side standard 
in order to lift up the printing roller whenever de- 
sirable or necessary, its shorter arm engaging with a 
projection U on the compound lever V. Figs. 4 and 5 
show the latter separately, and more clearly than is 
possible in combination with the other levers. 

Fig. 3 illustrates the device by means of which the 
stencil sheet frame is lifted up after each impression, 
so as to allow the quicker and handier removal of the 
printed sheet and insertion of a blank for printing. A is 
the wooden base, and B represents the rack ; G is the 
wooden printing block faced with zinc, and D the 
stencil sheet frame. The latter carries on one side 
a small projecting roller F which runs upon a curved 
casting E pivoted to one side standard or upright of the 
machine. As the platen passes back—from right to 
left after printing an impression—the roller F meets the 
tip of the casting E and runs up the curved path as 
shown, thereby raising the frame. A stop prevents 
the casting E from being carried forward by the roller F, 
and it is an easy matter to take out the frame when 
required by lifting up E with the hand £0 as to allow F 
to pass under it. 





The general view of the entire appliance (Fig. 1) 
conveys an idea of the improvements effected in it as 
compared with the old plan of hand printing and ink- 
ing. Considerable skill and judgment were always 
required in taking copies by the latter method, but 
with the new form of apparatus any one who has never 
before seen the machine will take as good acopy of the 
stencilled matter as the best expert with the hand- 
printing roller, since he has only to turn a handle, The 
entire appliance weighs a little over 20 lb., and occu- 
pies no more space than an ordinary office copying 
press. The new machines are made and supplied by the 
Cyclostyle Company, of 34, Snow-hill, London, E.C. 





INDUSTRIAL NOTES. 

THE voiee of labour just now is very uncertain, so 
uncertain that those outside its ranks may well be 
excused if they do not understand it. The so-called 
‘* Labour Party” appear to exult at the result of the 
general election, and fondly imagine that they .have 
largely contributed to, if not mainly caused, the result. 
But the partisans of labour are even more divided than 
they were previously. They are divided into sections 
and factions, each abusing the other, while at least two 
of the factions lay claim to the victory. The newspapers 
and journals mainly devoted to labour questions, and 
those open generally to the advocacy of labour, are filled 
with conflicting statements, both as to the causes and 
anticipated results of the collapse of the late Govern- 
ment. The extreme men forget that labour has its 
duties as well as its rights. The plain fact of the 
matter is that the socialistic resolution of the Trades 
Congress and of the associations that backed it, and 
also the legal eight-hours day, have received their 
quietus for long years to come. The latter has 
receded in public opinion, not less in the opinion of 
the workers than in that of the middle classes. There 
can be no doubt also as to the check which was given 
to municipal employment, and to the exclusion of the 
contractor, by the defeat of the London County Council 
Progressives at the last elections. 





The membership of the Amalgamated Society of 
Engineers is gradually and slowly, but apparently 
surely, making towards 80,000 members. The total in 
benefit has now reached 77,259, but there is a large 
number in arrears whose membership is by no means 
doubtful, only that in consequence of bad trade they 
have allowed their contributions to fall behind. The 
extent to which this has occurred is shown by the fact 
that the total arrears have grown to 26,811/., due 
by members not out of benefit, exclusive of those who 
have run out. The progress of the society is not alone 
in membership, for the total assets now stand at 
191,854/. 6s. 6d., not counting the estimated arrears as 
assets. After so long a period of comparative depres- 
sion in trade, when the claims on the society’s funds 
have been abnormal, this large balance is wonderful, 
and points to the solidity and efficiency of the institu- 
tion. The state of trade in the engineering branches 
continues slowly to improve in most of the centres. 
The general holidays having now ended, there are rea- 
sons for believing that for the rest of the summer, and 
during the early autumn, there will be further evidence 
of improvement. The organising delegates’ reports 
fully confirm this view. In the Scottish districts of 
Glasgow, Edinburgh, Paisley, Greenock, Kilmarnock, 
&c., the delegate says that the prospects are better than 
at any previous period since his appointment. In the 
Liverpool, Barrow, and Irish districts improvement in 
trade is confidently anticipated. In the Tyne, the 
Tees, and the Wear districts the prospects are better. 
In the Yorkshire and Lancashire districts trade has 
improved, but in some places more than in others. In 
the Birmingham districts, including Lincoln, Notts, 
Bedford, &c., the improvement is slow, but continuous. 
In South Wales there is no marked improvement, but 
the prospects are better than they were. On the whole, 
the reports are hopeful, but there are some cases of 
dispute cropping up, although not of a very serious 
character. 





The August report of the Ironfounders’ Society 
shows a still further improvement in this branch of 
trade. During the past month there was a decrease of 
207 on donation benefit, the sick and superannuation 
members being about the same, but with an increase 
of nine under both of those heads, But there was also 
a decrease of seven on the trade fund, and of one on 
dispute benefit. The total on benefit is still large, 
namely, 2239, of whom 1000 were on donation, 333 on 
the sick list, 724 on superannuation allowance, 178 on 
the trade funds, and four on dispute benefit. The 
total cost weekly to the society was 680/. 14s. 10d., or 
about 11d. per member per week. The cost, therefore, 
is well under the contributions, with the result that 
there was an increase in the funds of 12657. 18s. on the 
month. This is by far the largest increase for a long 
time, ever since January, 1892, in fact. The total 
number of members is 15,022, while the balance in 
hand now stands at 19,568/. 12s. 9d. The most regret- 
table thing in connection with the unemployed is that 
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178 of those out of wo:k have run out of benefit, the 
depression having lasted so longatime. The extent 
to which this has operated is shown by the heavy 
arrears due, amounting to 3345/. 18s. 5d. Those 
arrears cannot be paid until the men find employment. 
The heavy strain on the funds for some time past has 
led to an amendment of the rules as to entrance and 
payments ; none over 42 years of age are to be entered 
as first-class members, while those from 36 to 37 years 
of age have to pay an over-age contribution of 1d. 
per week, with an extra farthing per year up to 42 
years of age. But the benefits are so large, especially 
tor those out of work, for the superannuated, and for 
the sick, that the extras will not be grudged. The 
first-class benefits in this society are 9s, per week out 
of work, 9s. per week in sickness, 7s. 61. per week in 
superannuation, 10s. 6d. per week on free cards, and 
dispute 153. per week, with 100/. accident benefit in 
case of total disablement. For all these benefits the 
men pay over Is. per week, besides levies. 





The report of th2 Associated Ironmoulders of Scot- 
land shows a reduction of 86 on unemployed benefit, 
as compared with the same date last year; but as the 
holilay season in Scotland disarranges trade to a 
greater extent than in England, there is no very 
direct evidence as to whether trade has improved or 
is improving, as compared with last month. In any 
case, the numler of working members is well main- 
tained. Nevertheless, the income was not equal to the 
expenditure, as the loss on the month’s working was 
126/. 16s. 6d. The proportion of members fully at 
work is still abnormally small. Out of a total of 6490 
members only 4413 were returned as {n emp!oyment, 
presumably fully at work ; there were 960 idle, about 
one-half of whom were on the funds; 279 were on super- 
annuation allowance, 257 were retired members, the re- 
mainder were abroad, presumably at work in foreign 
countries, with the exception of 66, who were un- 
claseed. The society will be represented at the ap- 
proaching Trades Congress by two delegates, the report 
stating that by the new rule making payment accord- 
ing to members, the society has effected a saving 
compared with former years, when they gave volun- 
tarily a much largersum. The report givesa tolerably 
fall résumé of the new Factory Act, in so far as it is 
likely to affect the general trades of the country. 





The August report of the Associated Blacksmiths 
states that it is almost impossible to gauge the real 
state of trade during this season of the year in Scot- 
land, but it is assumed that the improvement which 
set in some three months ago continues, and is fully 
maintained. There are fewer on the funds than was 
the case at the same date last year, by 120. Looking 
over the detailed returns as to the state of trade, it is 
satisfactory to find that in only one instance, that of 
Whitehaven, is the condition of trade said to be bad; in 
two places it is very dull, but in all others the reports 
are bees good, fair, moderate, to improving. This 
is, so far, satisfactory. The society have elected two 
members as the delegates to the Trades Congress, one 
of whom—the secretary--is now one of the oldest 
representatives to that annual gathering. 





The August report of the Amalgamated Carpenters 
and Joiners shows a total membership of 43,639. Of 
this total 1040 are unemployed on donation, 814 on 
sick benefit, and 510 on superannuation. The out of- 
work members form but a very small proportion of the 
whole. The flourishing state of trade is further illus- 
trated by the concessions made by employers in wages, 
or hours of labour, or both, and also as regards work- 
ing rules, Ina four towns substantial advantages have 
been gained, exclusive of Bridgewater, where the 
strike ended at one of the shops by the employers 
leaving the Master Builders’ Association, signing the 
disputed rules, discharging the free labour men who 
had gone to work during the strike, and taking back 
all the old hands. With the changes in the rules 
recently agreed to there is an amendment to the 
effect that the men sent to a job in another town, or 
district, will have to be governed by the wages, hours 
of labour, and conditiors of work in that district, 
provided that the wages are not lower, nor the hours 
longer, than in the district from which the men were 
sent. If, however, the recognised working rules 
stipulate conditions, these must Se observed. There 
is a note of warning in the report as to London as 
follows: ‘‘Important to members.— As it is ex- 
tremely probable that the kuilding trades in the 
London district will be frequently in conflict with 
employers for the maintenance of existing work- 
ing rules, all members are earnestly requested to keep 
away, and also to call upon the branch secretary at 
Croydon, Bingley, Halifax, Rotherham, or Smethwick 
before seeking employment in these places, and to 
carefully examine the trade report where strikes exist,” 
There is also a general levy of 12s. in force, to be col- 
lected at the rate of threepence per week until the 
whole is paid. All this shows preparation for a pos- 
sible contli:t at no very distant date. 





The condition of trade in the cotton industries does 
not appear to mend very considerably. The Cotton 
Spinners report 4.7 per cent. unemployed, exclusive of 
the Holliawood district, the members of which are 
at present suspended by reason of a dispute with the 
district committee. The total membership, including 
the piecers, was 11,723, showing a decrease, as 
compared with last month, of a very considerable 
number of the total members. This would seem to 
show that there is a large number of unemployed above 
and beyond the total on the funds. In all, 13 dispute 
cases have occurred and been dealt with, but in one 
case a strike has been ordered. After reviewing the 
whole case, the report states that the state of trade is 
worse than last month, and that it has not been so 
bad for many years past as at present. It does not 
appear that the prospects are improving, as in some 
other industries, so that the outlook is not very en- 
couraging for Lancashire, in this her staple trade. 





The report of the Iron and Steel Workers’ Associa- 
tion for August, gives the result of the last ascer- 
tainment of prices, with the result that there is no 
change in the wages during the two last ascertain- 
ments, except a reduction of 24 per cent. in stcel- 
workers’ wages at the works where the scale applies, 
which reduction commences from the first of the pre- 
sent month, Reports are also given of the couccil 
meetings both of the North of England Conciliation 
Board and of the Midland Wages Board, the general 
run of the business being of a formal character, but 
with one or two cases of dispute. The most serious is 
with a firm at Brierley Hill, in which case the em- 
ployers dismissed an officer of the union for calling a 
meeting at the works, contrary to the wishes of the 
firm, The latter refused to withdraw the ro‘ice, and 
the society p'aced the man on protection benefit. It 
is not often that cases of this kind take place under 
the operation of a joint committee, working under a 
sliding scale. 





Although there is no great activity apparent in the 
engineering branches of trade throughout Lancashire, 
the numerous establishments in most departments are 
getting busier, but appreciably better prices are 
not obtainable on the new work coming forward. 
This fact alone shows that there is no great press of 
orders, and also that competition is still tolerably 
keen to obtain new contracts or new work, Machine- 
tool makers are fairly well off for work for the most 
part, and boilermakers have now about an average 
amount of work on hand, the position having changed 
for the better during the last two months. Stationary 
engine builders continue to be fairly well engaged, 
and machinists are securing a fair amount of new 
work, though chiefly from abroad. In the locomotive 
branches the position is only indifferent ; but there 
is an improvement in the outlook chiefly on home 
account, foreign work being limited in quantity. 
Generally the prospects are better all round. There 
is a substantial reduction of men out of werk in the 
Manchester district, the ratio now being only 6.1 per 
cent., or even less, The same is true at Bolton and 
other centres, 





In the Wolverhampton district the recent improve- 
ment not only continues, but is appreciably better. 
The inquiries for various kinds of material, with a 
view to future negotiations, have been very encourag- 
ing of late. A moderate amount of business has 
also been put through. The colonial demand has not 
yet quite fulfilled expectations, but manufacturers 
have booked some good orders for galvanised sheets, 
common bars, hoops, and girder iron for the West 
Indian and Australian markets. The business in 
marked iron has been dull, chiefly owing to the in- 
creasirg use of steel in place of the better qualities 
of plate and bar iron, The home demand tor ma- 
terial has been well sustained, and some heavy 
lots of common bars, of sheets, hoops, and angle iron 
have changed hands for early delivery at current 
rates. Some contracts for delivery over the quarter have 
been declined, it is said, because advances on the mar- 
ket quotations have been refused by the agents offering. 
In most branches of the finished iron trade the rates 
are firmer and strengthening, higher rates being de- 
manded on all forward deliveries. The engineering 
branches have improved, for some night shifts have 
been resorted to, in one instance almost leading to a 
dispute over the hours, as the men claim to work only 
45 hours per week, instead of 48 at day shifts. This 
matter was, however, settled by the representatives 
of the society at an interview with the firm, on the 
basis of all new jobs being run on the 45-hours shift, 


In the Birmingham district there are continued in- 
dications of improvement, though the business put 
through has not been large ; but prices are firmer, 
and there seems to be a prospect of more activity 
generally. The engineering branches have been 
rather quieter, owing to the cycle trade or season 
falling off, and with the stock-taking, in some in- 
stances. At one firm at Sparkbrook there isa rule 








against excessive hours, so that if a man makes extra 
by overtime he has to lose an equivalent, so as to work 
only a full week. The men seemed aggrieved when 
the representatives of the society waited upon the firm 
for explanations. The reply was that no man worked 
less than a full week, except by his own fault, and the 
object of the rule was to comply with the demand of 
the society for abolition of overtime. This overtime 
question is killing the demand for the eight-hours day 
wherever the rule of abolition is enforced. Messrs. 
Tangyes have made concessiors as regards wages to the 
young men out of their time, and have accepted the 
society’s rules. 





The ‘‘ Government workers” appear to be in for a 
big programme—first of all, for complete federation, 
abolition of all s_ntracts, enforcement of a living wage 
and fair conditions of labour, assistance, in cases of 
dispute, to enforce the fair wage resolution of 1891, 
State pensions of not less than 203. per week for all 
workers at and over 55 years of age, the right to 
organise and combine, to take part in political agita- 
tion, labour movements, and the like, and to carry on 
a weekly organ to advocate their views. The ‘‘ mini- 
mum ” wage is fixed at 30s. per week of 48 hours, and 
no overtime. This is really a grand scheme of bene- 
volence at the expense of the taxpayer. 





The Miners’ Federation have resolved to press the 
Government on the Mines EKight-Hours Bill, the 
Employers’ Liability Bill, and the Bill as to safety in 
mines. This will be a test of the new Parliament on 
the labour question. The Durham Miners’ Board have 
refused to take a vote of the members on the abolition 
of the conciliation board. It is strange that men will 
clamour for conciliation, and when they have con- 
stituted a board will clamour again for its abolition. 
There seems to be no permanency of conviction or 
policy. 





THE COST OF WARSHIPS.* 


By Mr. Francis Ercar, LL.D, F.R.S.E., Vice-Presi- 
dent, late Director of H.M. Dockyards. 
(Continued from page 132.) 

TuE Tables G and H on the next page give the complete 

costs of the second-class sheathed cruisers, and Tables I and 
K those of the second-class unsheathed cruisers, whose 
accounts had been closed on March 31, 1894. It is not 
stated that the Sybille’s accounts were then finally 
closed ; but, as nothing was provided for her in the Navy 
Estimates for 1894-5, it is assumed that she was ccm- 
plete. Thes3 vessels are 300 ft. in length between per- 
pendiculars. Those that are sheathed are 43 ft. 8 in. in 
extreme breadth to outside of sheathing, and are of 3600 
tons displacement; and those that are unsheathed are 
43 {t. in extreme breadth, and are of 3400 tons displace- 
ment. The total weight of hull, ee machinery, 
equipment, &c., is about 1940 tons for each of the sheathed 
ships, and 1740 tons for each of the unsheathed ships. 
_ The complete cost of each cruiser of this type is given 
ia the Parliamentary return. They are similar sbips, so 
that their costs can be compared. The average cost of 
hull, fittings, and equipment, was 118,226/. for the two 
dockyard sbips, and 106,947/, for the eight contract ships. 
In comparing these figures with those given below for the 
unsheathed ships of the same class, about 10,0007. requires 
to be allowed for the cost of teak and copper sheathing, 
extra cost of brass stems and sternposts, &c. 

There are eight other second-class cruisers, which are 
of the Astrea type. These are of larger dimensions than 
the above. They are 20 ft. longer, 6 ft. more in breadth, 
and have two complete decks above the protective deck, 
instead of one complete main deck and a poop and fore- 
castle as in the AZolus and Apollo types. The vessels of 
the Astrea type also carry two more 4.7-in. quick-firing 
guns than the others. They were all built in the dock- 
yards, but the complete list of only one—the Bonaven- 
ture, built at Devonport—was made up to March 31, 
1894, and they will not now be brought into a comparison 
of the cost of dockyard shipe. 

The following Table L gives the complete costs of the 
third-class cruisers, which are not sheathed. They are 
265 ft. in length between perpendiculars, 41 ft. in extreme 
breadth, and are of 2575 tons displacement. The total 
weight of hull], exclusive of machinery, equipment, &c., is 
about 1250 tons. 

There were no vessels of this class built by contract 
under the Naval Defence Act of 1889, but five similar 
ones were built by contract at about the same time, for 
the Australian colonies, under the Imperial Defence Act 
of 1888, eet. T these are not included among the 
70 ships authorised by the Naval Defence Act of 1889, a 
statement of their cost might be useful for comparison 
with the above. This will be found in Table M on the 
next page. 


We now come to the last of the vessels authorised by . 


the Naval Defence Act of 1889—the torpedo gunboats, 18 
of which have been built. The two first, the Gossamer 
and Gleaner, were of 735 tons displacement, with 
machinery intended to develop 4500 indicated horse- 

wer. They were both built at Sheerness Dockyard. 

hese were followed by eleven of the Alarm type, having 
810 tons displacement. The machinery of ten of these is 
intended to give 3500 indicated horse-power, and that of 
the other, the Speedy, is of 4500 indicated horse- 
power. Five of these boats were built in the dock- 





* Paper read before the Icstitution of Naval Architecte, 
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TABLE N,—Torrgpo Gunsoats oF ‘‘ ALARM” TypE, Buin? In THE DockyaRDs. 
































Dinecr CHARGES (EXCLUSIVE OF RusERV& GUN MoUNTINGs?. 
aa < Total 
| Where Built. | Total of | ; Lost, in- 
; a: Hull, Fittings, en4 Fauipuent. Gun | ‘Direct | 2°, | cluding 
Name of Ship. | 1, srull. Pro-  Mount- Ch dental | Incidental 
| 2. Machinery. pelling ings, Steam eee. | Charges. Charges. 
andother Torpedo | Boats. Noval at 
Materials Machinery Tubes, Defence | 
| Labour. (Net). Total. &e. Account. | 
£ £ £ £ £ £ £ £ 
Alarm {| 3; Sheerness } 17,456 = 9487 £6,808 | 22,919 | 5887 438 | 55,667 | 6,730 | 62,897 
Antelope f| 1. — } 21,262 $723 29,985 | 24,090 5671 421 60,167 7,003 | 67,173 
Circe { 1 — + 19,805 9239 29,044 22,948 5752 413 58,187 | 7,381 | 65,568 
Hebe { 1. Sheerness + 19,444 9506 28,950 26,616 5595 431 61,192 | 12,207 | 73,799 
Leda { ‘ taal 16,998 9116 26,414 23,319 5720 426 55,889 | 6,750 62,639 
Av. rage of five Dockyard boats.. 18,993 9264 22,957 23,934 5625 434 £8,300 8,015 66,315 





The figures for Antelope are taken from the Navy Estimates for 1894-95, as she is not returned as complete in the Dockyard 
Expenee Accounts for 1893-24 ; but the cost of steam boats is added as in the Expense Accounts. 


TABLE O.—Torrepo Gunspoats or ** ALARM” Typr, Burtt py Contract. 


Digecr CHARGES (EXCLUSIVE OF RESERVE GUN MountiNGs). 








Hull, Fittings, and Equipment, | 

: , Pro- | Gun P Total of jae 
os : ee +, | Mount Ad- | Direct Inci- het 
Name of Ship. | Where Built. Dockyard — | ings,  Steain miralty Charges dental cluding 
‘ Expenditure. af a, Boats. ben nal Noval Charges dental 
ion- a- a" | a | Charges 

tract. Toll chinery.| -_— ; 

Materials | ‘ 
Labour. (Net). 

: L ¢ 2 7 £ £ <£ £ £ £ 
Jaseur ) (| 23 797 1057 4726 427 | 846 | 49,158 | 726 60,184 
Jason .. ..; Barrow -|2 844 979 4672 429 | 846 49,406 721 50,127 
Niger . py | (| 2: €59 948 4634 429 | 846 | 49,120 | 681 | 49,S0L 
Onyx .. ) Laird B ) | 23 7 913 1085 4656 433 | 846 | 55,227 | 792 | 56,019 
Renard \ issuance | aie 1084 1511 430 847 | 55,168 790 55,958 
Specdy , Thornycroft .. 24,117 951 1066 4572 432 | 999 | 60,513 870 = 61,383 

Average of five contract boats — — ——— ——~—— | —_— 

(excluding Speedy’)... 23,809 823 1031 £5,663 20,077 | 46¢0 430 846 | 51,676 | 742 52,418 


" The Speedy is excluded from this average because her machinery is 1000 horse-power more than that of the other five boats, and 
her boilers are of a different type, viz., Thornycroft’s instead of locomotive. 
TABLE P.—Averace Ccsts oF THE DockyYARD AND CONTRACT VESSELS OF VARIOUS CLASSES BUILT UNDER 
THE NAVAL DEFENCE ACTs OF 1889 AND 1893. 





| 


ta 


£ 


Direcr CUARGES (EXCLUSIVE OF RESERVE GUN MounTINGS). 








‘a | 

~~ {| wow. 

: aa (a Ss | 38 

Hu'l, Fittings, and Equip- z o oe | | e (8 38 = 5 2 

ment. a2 52 | | ea = rat 

at — 5 . A -“ -O 

4fi/se | 3 | Aas | #5 

wes | S | S | wm. aed . os 

ap 3° 9 |fa lee ¢ Boa C 

Hull, &c., 2" ia A le2\°kas sf “3 

ex. Vertical z3 2 | § |-eoleaesSEsS, Fs =3 

Vertical Armour. Total. Po | £56 Ss | & 2 $i € es £8 

Armour. ae 1 ohS) & 1 Qe (go4< £9 a” 

£ £ £ £ £ Ej & £ £ £ 
First-class { Dockyard 331,454 261,250 592,704 102,316 | £0,281 | 7420) . 782,731 60,859 | 843,590 
Battleships | Contract .. - . 423,429 2€0,000 682,978 97,645 | 77,908 | 6363 | £068 | 872,962 9,830 | 882 742 
: Sheathed .. / Dock yard 210,805 21,C00 231,805 96,693 | 28,496 | €022 | .. | 863,016 34,010 | 397,026 
First-class / 4 ** | Contract ee : 234,256 97,238 | 29,943 | 3605 | 42:6 | 369,188 4,993 | 374,181 
Cruisers \ Unsheathed j Dockyard 203,398 21,CCO 224,398 102,914 | 4181 .. | 864,440 37,791 | 402,231 
( Contract < i 223,521 | 95,340 | 29,233 | 88£0 | 3633 | 355,577 4,988 | 360,565 
Sheathed ., { Dockyard 112,226 6,000 118,226 €0466/ 11,022 | 6€0| .. | 190.374 29,086 214,470 
Second-class | * ** { Contract = a 106,947 | 66,083 9,153 | 644 | 1202 | 184034 2,597 | 186,631 
Cruisers \ Unsheathed { Dockyard 92,197 6,000 98,197 67,090 9 0£0 689 - 175,038 14,734 189,772 
\ Contract ret ie 7,130 64,804 | 9,184 | 6:3 | 1034 172786 2,151 | 174,936 
Third-class ( Dockyard - 77,280 54,898 7,618 | 667 | .. | 140.463 16,759 | 157,222 
Cruisers | Contract .. 61,234 46,421 | 10,642 | .. | 1763 | 123,050 -. |, 128,050 
Torpedo { Dockyard 28,257 23,984; 5,626 | 434) .. | 58:00 8,015 | 66,315 
Gunboats | Contract .. 25,663 20,077 4,6€0 | 430 846 | 51,676 742 | 52,418 

' 

torpedo carriages and tubes, and air-compressing|the cost to the Admiralty of the particular ships in 
machinery. question is not thereby affected, it must be obvious that 





The amounts for “ Dockyard Expenditure” added in| if the amount of profit be unusually great, or there be a 
the Tables to the cost of hull, &c., of the contract shipsare | loss, upon certain contracts, it cannot be expected that 
for survey on receipt from contractors ; docking and un- | differences between the cost of dockyard ships and the 
docking ; the supply of fire-hearths and cooking apparatus, | cost to the Admiralty of contract ships, so far as these 
anchors, cables, awnings, all boats except ateam boats, &c., | may be due to exceptional profits or to losses upon the 
and copper sheathing for sheathed ships ; fitting torpedo | contracts, will be permanent. 
net defence and spare booms ; cleaning and coating the | In comparing the costs of dockyard ships and the 
bottom ; painting the vessel inside and out; fitting | contract ships, there is no difference in the cost of the 
coaling winches, torpedo tubes, gun mountings, &c. ;| principal materials to the Admiralty and to contractors 
stowing the warrant officers’ and engineers’ stores; | that could be allowed. The prices paid for steel, timber, 
making complete fitted drawings of the ship; landing, | and other large items were practically the same in both 
transporting, and shipping the guns; carrying out the|cases. Iam also unable to ascertain that any important 
steam, gunnery, electric light, and torpedo trials; and | allowance could be made for difference in the productive 
making such alterations or additions to the vessel as may | value of the wages paid to workmen. While these ships 
have been ordered and not included in the specification, | were in progress, I visited some of the principal private 
or arranged to be done by the contractors. These items | yards in which the battleships and cruisers were being 
of expense are included in the cost of the dockyard ships. | built, and was allowed to look into what the labour was 

The average amounts shown in Table P show the | costing in the various departments ; and, although there 
average costs to the Admiralty of the dockyard-built and | were differences in rates of pay, and especially in the 
the contract-built ships respectively. They do not, of | individual earnings of certain classes of piece workers, I 
course, show the average costs of production, except as | could not discover any great difference in the productive 
regards work done in the dockyards. The expenditure | value of labour as a whole. The absence of such differ- 
upon hull, fittings, and ——- is the actual cost of | ence was remarkable upon many items that could be 
the work in the case of the dockyard ships; but in the | easily checked, such as riveting, drilling, &c. The 
case of contract ships the expenditure shown in the | riveters, drillers, and other workmen in the private yards 
Tables includes the unknown, but important, item of | were earning higher wages than those in the dockyards ; 
profit or loss to the contractors. This requires to be | but their output of work was greater, in about the same 





Iexamined. There was so little difference upon the items 
I found it possible to check, that I did not feel able to 
point to any great advantage, on one side or the other, in 
productive value of the wages paid to workmen. I should 
add upon this point that there can be no question of any 
inferiority of workmanship in the contract vessels. The 
work could not be better; and the fact that it was all 
carried out under the critical eyes of Admiralty inspectors, 
who are not slow to condemn defective or doubtful parts, 
is a guarantee of its quality. 

The differences of cost of work, whatever these may be 
apart from the profits or losses upon contracts, appear to 
be due, not very much to differences in prices of materials 
or rates of wages, but chiefly to the extent to which the 
various yards are laid out, and are equipped with machines 
and appliances for performing this class of work with 
facility and economy, and ata minimum of expenditure 
for the transport and handling of materials, and the 
employment of labour upon them ; and also to the good 
organization of the labour with reference to the special 
requirements of the work, and its advancement in all the 
various departments or sections in such order and at such 
rates as contribute most effectively to the general progress 
and economy of the whole. 

In comparing the average costs of the dockyard and 
contract ships shown in the above Tables, it is im- 
portant that attention should be called to special circum- 
stances that might affect the question of cost in particular 
cases. I will, therefore, do this, so far as my knowledge 
extends, and I am free to use it. These remarks relate 
only to the expenditure upon hull, &c., as shown in the 
first four columns of figures in the preceding Tables. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

Tue Sunfish, torpedo-boat destroyer, which has been 
designed, built, and engined by Messrs. R. and W. Haw- 
thorn, Leslie, and Co., Limited, had her second prelimi- 
nary trial on August 1 prior to leaving forChatham. The 
mean speed attained, with full load on board, on six runs 
was 27.24 knots with an air pressure of 24 in., revolutions 
340. The vibration was slight. The officials superintend- 
ing the trial on behalf of the Admiralty were Messrs. W. 
J. Harding, R.N., and A. Aslett, R.N. The vessel is 
fitted with boilers of the ‘‘ straight through” or Yarrow 
type, and both machinery and boilers worked splendidly. 


The steamer Avery Hill, which was launched a few 
weeks ago from the yard of Messrs. Short Brothers, 
Sunderland, went on her trial trip on Friday, the 2nd 
inst. Her dimensions are: Length, 351 ft.; breadth, 
12 ft.; depth moulded, 28 ft. 14 in.; she has been 
built to the order of the Nitrate Producers’ Steamship 
Company, Limited, of which Messrs. Lawther, Latta, 
and Co., London, are the managing owners, The en- 
gines, of 244 in., 40in.,and 66 in. diameter, and 45 in. 
stroke, are by Messrs. George Clark, Limited. A speed 
of 10 knots was attained, which was considered highly 
satisfactory. 





On Tuesday, August 6, Meersrs. Furness, Withy, 
and Oo., Limited, launched from their shipbuilding 
works at Hartlepool, a steel ecrew steamer named Vasco, 
built to the order of Messrs. T. Wilson, Sons, and Co, 
Limited, Hull. The vessel is a substantial type of a 
modern cargo-boat, measuring well on to 300 ft. in length, 
and is built throughout of Siemens-Martin steel, and 
riveted with steel rivets. The hull is built on the web 
frame system, with cellular double bottom all fore and aft. 
The greater portion of the shell plating is in 24-ft. lengths, 
and in way of the engine-room there are several plates 
32 ft. long, thus doing away with a large number of butts, 
The bottom plating is thicker in way of the ballast tanke, 
to allow for the vessel lying aground whilstloading. The 
engines and boilers have been constructed by Messrs. T. 
Richardson and Sons, Limited, Hartlepool. 





Mesers. Ropner and Son, S.ockton-on-Tees, launched 
on the 6th inst. a steel screw steamer named Urd, the 
dimensions of which are as follow, viz. : Length between 
perpendiculars, 322 ft. ; breadth, extreme, 41 ft. 6 in. ; 
depth, moulded, 24 ft. She has been built to the order of 
a Norwegian firm. She has a double bottom on the 
cellular principle for water ballast, and has been designed 
to carry a deadweight cargo of 4700 tons on Lloyd’s 
summer freeboard. She will be fitted with a set of triple- 
expansion engines by Messrs. Blair and Co., Limited. 





On Wednesday, the 7th inst., Messrs. Wigham Richard- 
son and Co., Newcastle-on-Tyne, launched a steel screw 
steamer named Goldenfels, which they are building to the 
order of the Deutsche Dampfschiffahrts Gesellschaft 
‘“‘ Hansa,” of Bremen. The steamer is 340 ft. in length 
by 44 ft. beam, and will be fitted with engines and boilers 
also constructed by Messrs. Wigham Richardson and Co., 
the former being of the self-balanced quadruple-expan- 
sion type (Schlick and Tweedy’s patent) working at 
215 lb. pressure, a type which is now becoming known 
for its small consumption of fuel and for its complete 
absence of vibration. 





Messrs, John Cran and Co. launched on August 7 a 
steel screw tug for the Manchester Ship Canal Company, 
Her dimensions are 58 ft. keel, 13 ft. beam, 7 ft. 3in. 
depth of hold. She is propelled by compound surface 
condensing engines of 120 horse-power supplied by the 
builders. As she left the ways she was christened 
Gwennie. Her sister ship, the Minnie, for the same 
owners, went on trial on the Forth on the same day, and 








proportion as the wages were higher, in most of the cases 


remembered in judging of the figures; because, although 





developed a speed of 11 knote, 
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“‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompPitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the opt of a yp 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt ofa yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


15,353. W. Routledge, Newcastle-upon-Tyne. 
Electric Motors. (9 Figs] August 11, 1894.—This inven- 
tion has for its object to adapt electric motors for driving dental 
engines. According to this invention a frame is constructed of 
uprights h,h, by which it is secured to the pole-pieces 0, b of 
the motor and cross-pieces h', h2. The cross-piece 1! serves as a 
bearing for one end of the shaft c, while the cross-pieces h2, h2 
are p'ovided with recesses i, i, and clamps j, 7, whereby the motor 
is adapted to be secured to the pedestal & of a dental engine. 
The openings formed by the recesses i,¢ and clamps j,j are 
made of a lozenge shape, whereby they are enabled to fit any 
siz2 of pedestal within certain limits without materially affecting 
the relative position of the pulley g with the adjacent surface 
of the pedestal. In order to instantaneously stop the motor 
when the current is switched off, a brake J is designed to 
be pressed against the p2riphery of a wheel m, formed in one 


Jot, 



























LES 
RS inai7 


Mie 





Le 








© Sel 





es > 























16.363.8 Led 
with the pulley y, by means of a spring n located in a socket 0 
on a crossbar o' attached to the vertical members h, /. The 
brake is provided on the side portions of its inner surface with 
a lining formed of pieces /9 of leather let into nicks, and cemented 
therein, the free ends of such pieces projecting so as to form the 
rubbing surface. The brake J isalso formed with lugs J!, having 
adjustable screws /2 therein, and with a cylindrical projection p 
passing through the spring 7 and into a guiding hole in a plug q 
screwed into the socket 0, the plug serving to vary the pressure 
of the spring upon the brake 7. The brake is removed from 
and maintained free of the wheel mm, when the current is 
switched on, by the magnetism of the pole-pieces ), b through 
the medium ofa frame 7 of magnetic metal pivoted on screws 
*, 7\ to the uprights hk, h. The motor is reversed by means 
of a rotary switch uw, whi-h reverses the current through the 
armature d. (Accepted July 3, 1895). 


M. Moskowitz and L. D. Adler, Newark, 
N.J., U.S.A.; . S. Adler, Philadelphia, Penn., 
U.S.4.; and T. W. Myers, New York. An Improved 
System of Lighting and Heating Railway Vehicles 
by Electricity. [9 Figs.] April 27, 1895.—The dynamo D, 
which supplies the electrical energy for operating the lamps, &c., 
in the car, is pivotally mounted on the car-wheel axle b. On its 
armature shaft D! is a toothed wheel D*° engaging with a gear 
wheel b! on the car axle b. The armature of the dynamo is adapted 
to run in either direction according to the forward or backward 
movement of the car. D3 is the field magnet coil. D4and D5 are 
the brushes from which extend the main circuit wires d! and d2, 
in which there is arranged a pole-changing switch I which makes 
contact at i! or i?, and thus reverses the polarity according to the 
change of direction of the armature current. When the dynamo 
D is running at the proper speed, and contact has been esta- 
blished in the contact miking and breaking switch e, the current 
is fed into either one of the storage batteries K or K', and thence 
to the lamp circuit 7 and Z' in the car. Arranged in the main 
circuit d1—d2, and the circuit —U, isa regulator or switch M, by 
means of which the battery K is put ia circuit with the dynamo 
and becomes charged, while the other battery K', which has been 
pr-viously stored with electricity, is cut out of circuit with the 
dynamo, but is in circuit with the lamps Lin the car. By means 
of the handle m the contact can be changed between the arms 
m' and m2 with the contact plates »n3 and m4 to plates m5 and m6, 
and either battery can be put in circui; with the dynamo, as 
my be desired. Thus, while the battery K is being stored 
wish electricity, battery K! gives it out, and vice versa. Fig. 2 
illustrates a novel manner of arranging the lamp circuits in the 
car. The wires / and /' are run underneath the car to the middle 


of the floor A. Branches are formed at /? and /3 which rua to the 
four corners of the car. By ‘h» wires /4—J5 and /6—I7, complete 
circuits for the lamps L are established, into which circuits the 
current is fed in opposite directions from the four opposite 
corners of the car. By this arrangement of wiring all the lights 
will be of an equal intensity. When the car is at a standstill the 
lights are fed from the one storage battery. When the dynamo 
begins to move and has acquired the desired speed, the make and 
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break switch e establishes contact and current is delivered to the 
other storage battery, the pole changer operating t» determine 
the direction of the current’s flow. Previous to feeding the main 
circuit, the dynamo is rendered self-regulating. The automatic 
movement of the rheostat arm is accomplished by a small motor 
H, which operates the rheostat arm, being controlled by the 
double relay, which in turn is controlled by the voltmeter or pres- 
sure regulator, and whereby the resistance is automatically cut in 
or cut out, as may be nece:sary. (Accepted July 3, 1895). 


8393. M. Moskowitz, L. D. and A. S. Adler, and 
T. W. Myers, New York. Electric Lighting of Rail- 
way Vehicles. (6 Fiys.] April 27, 1895.—C is the dynamo 
which supplies the electrical energy for operating the lamps b on 
the car and also for charging the battery b!. 
i+ mounted on the car-wheel axle a?, comprises therein two or 
more armature coils c,c, which are preferably arranged on a tube 
d, slipped over the car-wheel axle, and provided with commutators 
ce’, cl. Frame-sections ¢ and e' provided with portions e? and 
bolts ¢® for loosely bolting said sections on the car-wheel axle, 
form the fields of any number of armature coils c. The brushes 


J, f are secured to the frame-sections ¢ and ¢!, on the part e+, and 


are in operative contact with the commutators. The field mag- 
nets g, g are on the outside of the frame-sections ¢ and ¢!, which 
are supported by means of powerful springs h connected with the 
timbers of the truck. This permits a swinging motion of the 
framework of the dynamo, but still prevents the turning of the 
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dynamo on the axle, and hence retains the dynamo at all times | 
in its operative working position. The wiring of the armatures | 
and the’ field magnets is shown in Fig, 1, the circuit wires 7, 7 

connecting each brush in each armature in shunt circuit, while 

the wires ‘', 7' connect the several armatures on the car-wheel 

axle in series. Furthermore, each field magnet has a differential | 
or compound winding, whereby the counter-winding will counter- 
act the excess of energy due to the increase of armature speed 
when the train is moving rapidly. The armature wires are | 
arranged in a hion of insulating material, such as rubber | 
tubing or the like, so that when wound each wire will b2 cushioned 

aga‘nst its neighbour, and no amount of friction caused by the | 
oscillation of the dynamo on the truck frame will wear off the | 
insulation to cause short-circuiting, as is invariably the case with | 
the ordinary insulation when the dynamos are used in connec- | 
tion with the car-wheel axle for lighting railway trains. ( Accepted | 
July 3, 1895). 


8394. M. Moskowitz, L. D. and A. 8S. Adler, and | 
T. W. Myers, Newark, N.J., U.S.A. Means for 
ualising the Electromotive Force of Dynamos. 

[4 Figs.) April 27, 1895.—A is a dynamo-electric generator for 











connected with the brushes q@? and a of the generatorin the usual 


The dynamo, which | 


supplying electricity to electric lights a, in the main circuit a!, a’, | 


manner. ‘The combined Lopes py | and regulating dynamo 
machine consists of a motor B and a dynamo C erected upon the 
same base d. A shaft ¢, having a constant speed, extends tbeoagh 
the armature of the motor B and the dynamo ©, and on the 
said shaft are the motor brushes b and commutator b' at the 
one end, and the dynamo brushes ¢ and commutator cl at the 
other end of the shaft. The brushes b of the motor B are in 
circuit with the main circuit a', a', by means of the wires b?, b?, 
whereby, as soon as the generator A is operated from any 
outside source, the electricity generated by the generator A will 
pass through the wires b*, b*, thereby energising the fields 03, b3 
of the motor B, and thus driving the armature shaft e. At the same 
time the brushes c and armature c! on the shaft e will cause the 
fields c3, c3 of the dynamo C to become excited. One of the 
brushes c and one of the fields c3 of the dynamo C are in circuit 
through the wires c?, c? with the field coils a4, atof the dynamo- 
electric generator A. The dynamo C is also constructed with 
its fields c3, c3 extended in circuit through the coils c4, ct and 
the wires 5, c5, connected with the main circuit a', a! of 
| the electric generator A, whereby this circuit is charged by the 
generator A, so that its electromotive force opposes the electrc- 
motive force from the dynamo C sufficiently to control the 
strength of the magnetic fields inthe generator A. a5 isa shunt 
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| circuit connecting the two brushes a? and a* of the generator A, 
| whereby just sutlicient electromotive force is generated in starting 
| up the machinery to start the motor B, after which it derives its 
power from the main circuit a!, a’. The generator A feeds 
| the main circuit and also the motor B in the ci cuit b*, b?, con- 
{nected with the main circuit a', al, thereby immediately 
cperating the sclf-regulating dynamo C. As the speed of the 
generator increases, so will its electromotive force increase, 
| but at the same time a counteracting current is created in the 
| dynamo C, its armature having a uniform speed, which act: 
| through the circuit wires c*, c*, through th coils a+, a4, and 
| thereby decreases the strength of the magnetic fields of the 
| generator A, and hence immediately reduzes the armature out- 
| put of the generator 4. But at the same time the electro notive 
force of the dynamo C is weakened by the oppo-ing current, and 
| the oppositely wound coils c4, c4, excited from the main circuit 
|a', a1, will proportionately reduce the strength of the magnetic 
| tields of the regulating dynamo. Thus this automatically ope- 
rating controlling device is operative for the purpose of equalising 
the electromotive force of the dynamo electric generator A, 
ranning under variable speeds, and maintaining a constant dif- 
ference of potential at the terminals of the electric generator. 
(Accepted July 3, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


11,055. EF. Bates, Wolverhampton. Manufacture 
of Metallic Balls. [2 Figs.) June 7, 1894.—The usual manner 
of makiog metallic balls is by taking a circular sheet-metal blank, 
and by a series of drawing and closing processes in press tools the 
blank is rendered spherical. The improvement, according to the 
present invention, consists in making the ball from round tubing 
of brass or other metal in the following manner. The tubisg a, 
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which may be plain, reeded, or fluted, is cut to the length re- 
quired for the size of the ball to be made, and is placed between a 
pair of plain hemispherical dies }, c, ag shown in Fig. 1. Then 
the upper die b is made to descend upon the face of the lower die 


|e, whereupon the open ends of the tubing are caused to close and 


assume the form shown in Fig. 2, whish my b2 plain, reeded, or 
fluted. (Accepted July 3, 1895). 


16.027. W. B. Brown, Liverpool. Fuavovements 
in the Manufacture of Steel Wire Winding Ropes 
and Machinery therefor. (7 Figs.) August 23, 1894.— 
This invention relates chiefly to improvements in the construc- 
tion of wire winding ropes, more especially steel ones, and con- 
sists in an arrangement of the wires employed to form the 
separate strands, whereby the greatest durability and an in- 
creased metallic section ia a given diameter are obtained, whils: 
the rope is rendered more pliable and able to stand the wear and 

| tear of use. The usual formation of winding ropes for heavy lifis 
entails the risk of mutual cutting of the wires, and unequal wear of 

| the same. According to the present inventioa the outer series of 
| wires rest in the alternate interstices formed by worming theinner 
series with wires of small gauge, all the wires being laid in the 
|game direction of spiral. The larger or smaller gauge of wire 
may of course be used ag necersity may arise, This invention 
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is shown in the accompanying figures. Fig. 1 s.0ws an arrange- 
ment in which a larger gauge of wire may be employed in the 
outer series, the interstices in this case being filled up with 
emalier wires. Fig. 2 shows a st:and of 19 wires of the same 





diameter, with smaller wires filling up the interstices between the 
outer and the middle wires. Fig. 3 shows an improved form of 
layplate employed in making tte stranis according to this inven- 
tion. (Accepted July 8, 1895. 


9072. E. E. Lungwitz, Brooklyn, N.Y..U.S.A. Im- 
proved Process and Apparatus for Reducing or 
Smelting Ores, [1 Fig.) May 7, 1895.—This invention has 
for its main object to prevent loss of metals by volatilisation 
during the smelting process. A is the steel casing, the firebrick 
B. The throat of the furnace is closei by a cap or plate C haviog 
an opening controlled by atrap-door C! hinged to the underside 
of thecap. The usual hopper D for feeding ore and fuel is ins2rt.d 
in the throat of the furnace. The discharge opaning in this hopper 
is controlled by a trap-door Dl. Tuyeres E supply the blast 
for rai-ing the temperature, and also for raising the pres ure 
within the furnace so that the reduced mstal or oxides will not 
boil under the temperature neces-ary for conducting the process. 
F is a second steel casing surrounding the casing A. The space 
between these two casings forms a water and air tight chamber in 
which water is kept circulating to cool the casing A. To prevent 
injury to this casing, if it should become exposed to the pressure 
within the furnace through fusiog of the brick at any point, the 
water in this chamber is kept under pressure eq'1al to the pres- 
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sure within the furnace. Water is suppl'ed to this cooling cham- 
b r, tbrcugh pipes G l-ading from the pip: G2, by a pump, the 
water entering near the throat of the furaace and descending to 
tthe hearth, thus cooling the upper portion of the stack first, and 
being heaed gradu.lly as it approaches the hearth, where it 
e capes tirough a discharge pipe Gl. Pressure gauges H and H! 
are applied to the furnsce to i .d'cate the pressurcs exer'ed within 
the furnace and the c_oling c samber respectively. Safe y valves I 
and I! may also be applie1 to the furnace and the cooling chamber 
respectively. The furnac? safety valve I is preferably located 
just below the trap-door D', a.d through it the waste gases are 
d'sctaeed. A charge of fuel and ore is in roiuo-dinto the furnace 
through the openings in the plate C and hopper D, after which the 
trap-co ora Cland D! are clos-d. Af’er the fires are started, the 
blast is tured on through the tuyeres E, until the p-essure wi hin 
the furnace exce ds the pressure at which the metal to be reduced 
would boil at the temper .ture to bec eat:d by the bl.st. As soon 
as the ore is 8 nclced the seduced metal sinks tothe hearth, where 
it collec sand may be dra vn off through thetapho'e. _Volatilisa- 
tion of the metal or regulus and of the oxides is thus prevented, 
as the pr s-ure exerted upon the charge is so high that it cannot 
boi!, and hence cannot volatilise and be carried off through the fur- 
nace throat. or over into the fluedust chamber. The metal once 
reduced sinks to the hearth By the expansion of the blast in fur- 
nacrs as at presen’ construc ei, the finer parvicles of the charge are 
carried cver into the flue dust chamber, as the blast maintains its 
pressure only at the tuyeres, but according to this invention as 
any desired pressure is maintained constant throughou’ the fur- 
nace, the formation o° flue dust is almost entirely prevented. The 
construction of furnace illustrated is eapecially design d for con- 
tinuous smeliing and roasting without lowering the pressure 
wi:hin the firnace. (Accepted July 3, 1895.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


12917. A.J. Boult, London. (XK. Lausmann, Dorpat, 
Russia.) Reversing Gear for Steam and other Motors. 
1 Fiy.) July 3, 1894.—Oa the cam or eccentric shaft L the two 
bevel wh-els Z: and Z? are go mounted as to rotate loosely thereon, 
but not move in the direction of its longitudinal axis. Both 
these toothed wheels are cons‘antly engaged with an intermediate 
toothed bevel wheel Z3 keyed to the shaft c. This latter shaft a 
drives the rotary slide valve directly, or the distribution mechanism 
of the steam cylinder or other motor, by means of suitable in- 
termediate organs or parte. Ona the shaft L between the two loose 
toothed wheels Z', Z? is sscured a coupling clutch k which, while 
revolving with said shaft L, can be shifted to and fro in the longi- 
tndinal direction thereof by means of a fork a, The clutch k is 
fitted with a projection or stud » at either end which, in relation 
to each other’s position circumferentially, occupy positions on 
opp site sides forming the necessary angular interval, for instance, 
18udeg. In the boss of each toothed wheel Z' and Z? a notch or 
recess i3 formed (shown in dotted lines) with which the corre- 
sponding stud or projection nie adapted to engage. When the 
clutch & ie shif*ed over by means of the fork g 80 as to bring one 
of the projections n into engagement with the correspondin 
notch or recess of one of the toothed wheels Z! or Z?, the said 
wheel must then rotate with the shaft L. Thusif the clutch be 
moved to the right, as shown, Z' and L will rotate together in the 





direction indicated by the arrow on the wheel Z'; whence it 
follows that Z3 and a will rotate in the direction indicated by the 
arrow on Z?, while Z2 runs loose on th? siaft L, driven by Z3 in 
the direction indicated by the arrow shown thereon in the draw- 
ing. If, on the other hand, the clutch k be shifted over to the 
left, go that the projection » is withdrawn from the recess or 
notch in Z', then the wheel Z? and shaft a momenta-ily cease 
rotation. Butif the movement of the clutch to the left be con 
tinued, the other projection n is brought into engagemen‘ with 
the recess or notch in the wheel Z?,-whereupon the engine is 
reversed, for the distribution organs or parts are thus, by reason 
of the opposite positions of the two projections on the 
coupling clutch k, brought into the reversing potition, in relation 








to the crank on the main shaft L. The main shaft L will then 
rotate in the opposite direction as indicated by the arrows in 
dotted lines ; while the direction of rotation of the three wheels 
Z', Z2, Z3 remains as before, only now Z? becomes the driving 
wheel, while Z! is driven loose upon shaft L by means of Z3, Hence 
the ro‘ation of shaft a remains unchanged in direction, notwith- 
standing the reversal of the crankshaft L. The distribution organs, 
which are ac‘uated by the valve operating shaft a, consequently 
operate in exactly the same way as before, only that the crank is in 
the opposite position, in relation to them, so that, though un- 
changed in their action, they nevertheless reverse the working of 
the engine. (Accepted July 3, 1895). 


MISCELLANEOUS. 


5139. J. Smit V. and L. J. Smit, Kinderdyk, Hol- 
land. Improvements ia Dredgers and Barges. 
(5 Figs.] March 11, 1895.—For dredging sand from the bed of 
a river, there is provided in the central line of the dredger 
a suction pipe A arranged in a tunnel B that extends longi- 
tudinally and centrally of the dredger. At the rear end of 
the dredger the suction pipe terminates by means of a movable 
coupling C and pipe with sluice valve e, in a five-way pipe connec- 
tion D. The other or suction end of the pipe A is hung on a chain 
a by which the suction pipe can be completely drawn up into the 
tunnel B. The hold E for the dredged spoil, extends above 
and on both sides of the tunnel B, its longitudinal tide walls 
being inclined downward towards the middle so as to allow the 
ep il toslide down easily. The bot‘on of the hold E at each side 
of the tunnel B consists of loose flaps or trap-doors K, K! (Fig. 2) 
adapted to open downwards. Above these trap doors K there are 
arranged a series of smaller trap-doors k, k! also adapted to open 
downwards. The trap-doors k, k! are doub‘e or folding, and are 
separated from the tunnel B by passages b, b! which are open at 
top and bottom and extend throughout the length of the hold E 
on both sides of the tunnel, and serve as passage-ways for the 
hauling up chains c of the trap doors K, K!. The trap-doors k, k! 
are attached to chains d, d! respectively which unite together in 
a yoke-piece and are drawn up from the deck by means of winches, 
as are also the chains ¢ for the large lower trap-doors K, K', so 
that the said doors can be opened and closed as desired. Between 
the closed flaps K and k and K', k! there are formed passages F, F! 
respec‘ively, which are located at opposite sides of the tunnel. 

















These flap jagés communicate at their rear ends by means of 
pipes G, GI, fitted with sluice valves y, g', with the five-way pipe 
connection D, At their front ends the flip pastages are arranged 
to open into a transversely arranged cham er H which om nuni- 
cates directly with an open passage / located at the front end of 
the tunnel B, and into which water can freely pass from the river 
in which the dredger works. Normally the flap es are 
separated from the reservoir H by sluice valves s, s!, by opening 
which water can be admitted at a regulated rate into the flap 
passag pposite the suction pipe there is mounted against the 
five-way pipe connection D a centrifugal spoil pump L from which 
a pipe M extends vertically upwards beyond the deck of the 
dredger. By means of the pipe M the dredged spoil can be dis- 
charged either through a cone connecting-piece O and a force 
pipe connected thereto, on to the bank, or through two horizontal 
pipes N, N} arranged above the hold E, into the hold itself, or 
through pipes P, Pl arranged on both sides of the dredzer into 
barges. The pipes M, N, N', P, ani P' can be closed by means of 
sluice valves m, n, n', p, and p! respectively. The pipes N, N! are 
each provided on their lower sides with apertures / through whi *b 
the dredged spoil can fall into the hold E. The pipes P, P! have 
rotary T-shaped discharging ends which can be turned down so 
low into barges located at each side of the dredger, as to pre- 
vent any pssibility of the spoil being bl.wa away by a high wind 
(Figs. 3 and 4). When the pipes P, P! are not in use, their rotary 
di ing ends can be moved into the ition indicated by 
dotted lines in Fig. 4, or be laii flat on the deck. To enable the 
hopper suction dr.dger to uuload a barge lying alongside it, there 








is also connected to the five-way pipe conneciion D, a pip2 R 
which extends over one side of the dredger, and is provided with 
a rotary suction inlet pipe R' hung by a chain by which it can be 
let down iato a barge. In order that the spoil in the barge to be 
discharged, may be readily sucked up, it is diluted with water by 
means of a centrifugal water pumpS (Fig. 5), which by means of a 
pipe T, to which two delivery pipes ¢, t' are connected, delivers 
water at both sides of the suction inlet pipe R' on tothe spoil. The 
spoil thus sucked up can then be discharged by means of the centri- 
fugal spoil pump L on to the bank, or into the hold E of the dredger. 
The suction pipe R is connected to the centrifugal spoil pump Land 
the water pipes T, ¢, t' provided, only when the suction hopper 
dredger is required to discharge spoil from barges lying along- 
side of it, at which time the dredger will lie up against the bank. 
The pipe R when used is connected by means of a valve u with 
the centrifugal water pump, in order that water may be forced 
through the suction pipe R for the pu e of starting the centri- 
fugal sand pump. On the bank, and suspended by means of 
balance-weights there, is d ona suitable framing a pipe 
connecting-piece which is flexibly connected to a delivery pipe on 
the bank, and is let down upon the cone O, 80 that a tight joint 
is provided with the cone at all water levels, This suction hopper 
dredger can suck up spoil from the river bed and deliver the same 
either into its own hold or into a barge or barges lying alongside, 
or through a delivery pips, directly on to the bank. It can dis- 
charge itself at a place away from the dredzing place, either on to 
the hank or into a barge lying alongside. It can suck up dredged 
spoil from a barge or barges lying alongside it, and then force 
such spoil on to the bank, or deliver the same into its own hold. 
Ic can discharge itself by opening the two sets of bottom trap- 
doors K, K'and k, k'. (Accepted May 8, 1895). 


15,792. W. L. Pilkington, St. Helens, Lancs. Pro- 
duction of Corrugated Sheet Glass. [5 Figs.) August 
20, 1894.—a is a corrugated table of any suitable material. b isa 
sheet of heated glasa laid thereon. c¢ is a corrugated roller pro- 
vided with an operating handle. The roller is placed on the glsss 
and moved forth and back, so as to press the glass into the corru- 
gations. The roller is then moved endwise as regards itself, or 
sideways as regards the table, into the position shown by the dotted 
lines, and a further portion of the glass is pressed into another 
series of corrugations, The operati tinued until the whole 
of the sheet is corrugated. The width of the sheet of glass is about 
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equal to the width cf the surface of the corrugations, so that at the 
commencement of the operation part of the gla:s sheet projects 
beyond the side of the table, which is preferably continued with a 
flat surface so as to support the projecting portion. Instead of 
moving the roller forth and back, the roller may be carried in 
vertically moving bearings, and the latter may be caused to move 
longitudinally on rails or slides. In Figs. 3and 4a corrugated 
block ¢ is used instead of a roller. In Fig, 5 a heated cylinder of 
glass b is laid on the table and opened in the usual way, a roller 
or block being used to make the corrugations. The first corru- 
gations are made at or near the centre of the table, and produced 
successively on each side thereof. (Accepted June 26, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

——- with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENcinggRing, 35 & 36, Bedford- 
street, Strand. 





CaTaLocuEs.—We have received from Messrs. John 
Abbot and Co., Limited, Park Wonks, Gateshead-on- 
Tyne, tao new catalogues. The first deals with hydrau i: 
pumping engines, accumulators, hydraulic cranes of all 
descriptions, hydraulic lifts and hoists, hydraulic jiggere, 
and bydraulic capstans and engines. The second is de- 
voted to anchors of many kinds, chains, mooriog swivels, 
shackles, stoppers, compressors, eye-bolts and sockets, 
crane and other hooks, mooring screws, mooring buoys, bell- 
buoys, &c. The illustrations in both catalogues are toa 
large scale, and are very clear. In the first there are 
numerous engravings, direct from photographs, of cranes 
and hosts con:tructed by Messrs. Abbot. Accompanying 
these catalogues is a well-illustrated description and guide 
to the city of Newcastle-on-Tyne.—Messrs. F. Reddaway 
and Co., Limited, of Manchester, have sent us ‘‘ Practical 
Notes on Belting and Belt Driving.” Is commences by 
a report of Mr. Charles Hopkinson, M. Inst. C.E., of a 
series of experiments carii:d out on a specially designed 
machine with the following belts: R-ddaway or camel 
brand, 6 in. and 3 in. wide; link leather b-lts, 6 in. and 
3 in. wide ; plain leather belts of best quality, 6 in. and 
3in. wide. The driving power of the 3 in. link belt, a 
1353 ft. per minute, was 6 horse-power according to Pro- 
fessor Unwin’s rules; of the 3 in. leather belt, 4 79 horse- 
power; and of the 3-in. camel belt, 8.72 horse power, 
according to Reddaway’s Tables Mr. Hopkioson reports : 
‘“* With an initial tension of 76 lb. per inch the linked- 
leather belt drove 2.43 times the working load given by 
the authority quoted, the plain leather drove 2.71 timer, 
and the camel brand 2 25; so that with a not excessive 
tension the camel brand, when driving 1.45 times the load 
of a leather belt, has nearly the same margin of strength 
and adhesiveness.” The 6 in. belts were also compared, 
and showed that the camel belt drove its proper power, 
according to the Tables, with a tension of 10.08 lb. per 
inch, whilst the leather belt required an initial tension of 
28.75 lb. to drive its lesser normal load. The book gives 
in additicn a number of notes on belt drivers, pulleys, 
joints, speeds, velocities, lengths, &c. 
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GLASGOW GAS WORKS. 
(Conclud:d from page 173.) 

WE have explained that the arrangement of con- 
veyors and hoppers for the system of charging 
into retorts and drawing the coke by hydraulic 
machines may differ with the variations in design 
of the retort-house, and as an instance we reproduce 
on page 232 some general drawings of the arrange- 
ment at Beckton, which is one of the most im- 
portant installations in England. In this case the 
coal is brought into the works by a high-level rail- 
way, the store being along the side of the retort- 
house, as shown on the half section of the Beckton 
Works retort-house (Fig. 36). By hand labour it is 
dropped into a shoot communicating with a coal- 
breaker, thence going into the elevator boot shown 
in detail by Figs. 37 and 38. These agree generally 












































with the arrangements at Glasgow. The elevator 
itself is slightly curved, and is built up as shown in 
the general arrangement, Fig. 36, and in the de- 
tails, Figs. 30 to 35. The elevator buckets are 
of the same construction as at Glasgow. There are 
four side elevators and coal-breakers at Beckton, as 
illustrated, two being used to supply each of the 
two 20-ton storage hoppers, which supply by 
gravitation the hoppers of the charging machine, of 
which there are four, with four drawing machines. 
At the Dawsholm Works the mechanical treat- 
ment of the coke does not end with charging and 
drawing machines. Such of the coke drawn from 
the retorts as is not required for filling the pro- 
ducers, falls down iron shoots fixed on either side 
of the producer, and drops into tipping wagons 
on a 2-ft. gauge railway, as shown on the section, 
Fig. 4, on page 109 ante. These V-shaped 
wagons are constructed of steel, and are drawn 








by small locomotives to the coke-yard. The 
first locomotive of the type was designed and 
made by Messrs. D. Drummond and Son, Govan, 
and since then several have been built by the 
same firm and by Messrs. Sharp, Stewart, and 
Co., Limited, Glasgow. The principal dimensions 
are as follows : 





Cylinders, diameter 6 in 
me stroke ae eee Ee 
Boiler barrel, diameter outside 1 ft. 9 in 
we engt : ‘ « £3,087, 
Firebox, length outside at cox tags 
»» width * oes cogt iets ah 
Tubes, number ... mee Se bas 58 
», diameter outside es ek 14 iv. 
»» thickness = .. 15 B.W.G. 
Heating surface, tubes... i ... 70.87 sq. ft. 
a firebox ae Pe 
$9 total ... sa a? ae 
Grate area me Lo 46 











Thicknesses : 
Boiler barrel and dome... 
Firebox shell, front plate 
” back, top, and 
Smokebox tubeplate ... 
Copper tubeplate, round tubes 
below ,, 


sides ... \ 


Copper back, top, and side plates 
Wheels: number, 4; all coupled 


ae diameter on tread 1 ft. 8 in 
Thickness of tyres 1} in. 
Width re i. on + 
Diameter of axles in middie ... 23 ,, 
Axle journals, length ... 455 
© diameter Osa 
Wheel base ie as 2 ft. 7 in 
Length of main frames... ass os, PO Geri ies 
Height to top of chimney _... ois) Oe 
Width over platforms ... 3 ,,104,, 


The boiler and firebox shell plates, as also the frame 
and general plates, are of steel, and the inside fire- 
box of copper. The wheel centres are of cast-iron, 


and the axles and tyres of steel. The tank is 
placed between the frames under the smokebox, 
forming a stay for the frames: the capacity is 
22 gallons. The boiler is fed by two No. 3 in- 
jectors. A screw brake acts on the rear wheels. 

The 2-ft. gauge railway, it may be added, is 
formed of steel flat-bottomed rails weighing 30 lb. 
per yard, riveted to steel sleepers, and made in sec- 
tions about 20 ft. long. The lines, it will be seen 
from the plan, are laid on the producer floor, and 
extend as far as the coke-yard, with sidings to the 
boiler-houses. 

In the coke-yard mechanical means are pro- 
vided for riddling the coke, and this is illustrated 
by the general and detailed views, Figs. 39 to 49, 
on the present page and page 233. The grab 
crane runs on a high-level platform consisting of 
steel rolled I-beams on cast-iron standards 15 ft. 


high, placed at 15-ft. centres longitudinally, 
and 12-ft. centres transversely. The standards 
are braced with diagonal iron bars, having at 
each end a double joint, fitted with a 1}-in. dia- 
meter bolt. On the top there are rolled steel 
beams, 16 in. deep by 6in. broad, weighing 63 lb. 
per foot, secured to the top of the standards. 
The cross-joists are of steel, 8 in. deep by 6 in. 
broad, weighing 38 lb. per foot, riveted to main 
beams, and braced diagonally by iron tie - bars. 
Quebec red pine sleepers 6 in. thick are secured to 
these joists, and the rails, of flat-bottomed section, 
weighing 66 Ib. per yard, are securely bolted thereto. 
One of the high-level platforms is 300 ft. long, and 
another 285 ft., and the width of the platform is 
increased to 24 ft. 9 in. for a length of 61 ft. 6 in. 
at each end to support the coke hoppers and the 
cylindrical riddling screens shown in detail on 





page 233. 
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MECHANICAL COKE RIDDLING PLANT AT DAWSHOLM GAS WORKS, GLASGOW. 
(For Description, see Page 231.) 
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There are two coke-riddling machines on each 
platform, and the details of this machine are illus- 
trated by Figs. 44 to 49. The coke is discharged 
by the grab crane, to be described later, into 
a hopper over the riddle, which consists of two 
cylindrical drums concentric with one another, 
the inner one 3 ft. in diameter and 6 ft. 6 in. 
long, the outer one 4 ft. 2 in. in diameter and 
6 ft. 4 in. long. The drums are laid at a slight 
inclination, and are mounted on a shaft driven by 
bevel gear and detachable steel chain from a small 
horizontal steam engine placed alongside, as 
is shown in the illustrations. The coke enters 
the higher end of the drum, and as the inner 
drum is of 1-in. mesh (of galvanised iron), it 
retains the large particles, which pass out at the 
end and through a shoot into a railway wagon below. 
The outer drum, of 7-in. mesh, retains the breeze, 
which is similarly disposed of into a separate wagon, 
while the dust passes through the outer mesh into 
a third wagon. 

The crane and grab for raising the coke from 
the tipping bank alongside are illustrated in detail 
on page 231, Figs. 40 to 43. They were supplied 
by Mr. H. J. Coles, Southwark, London. The 
crane runs on rails of 8-ft. gauge, raises 7 tons at an 
extreme radius of 24 ft., with a lift of 28 ft. from 
ground level, and turns completely round in any 
direction. The engine has cylinders 8 in. in 
diameter by 10 in. stroke, with reversing gear. 
The boiler is of the vertical type, 3 ft. 9 in. in 
diameter by 8 ft. high, with three cross-tubes, the 
shell and tubes being ;'; in. thick. The travel- 
ling carriage is framed with steel bars, with heavy 
cast-iron centres. A noticeable feature in the 
crane is the extremely simple and direct manner 
in which the motion of the engines is transmitted 
and the small amount of gearing employed, an 
advantage mainly due to the employment 
of a form of reversing gear peculiar to this 
maker’s cranes, which allows the cylinders to 
be placed on one side of the crane, leaving the 
greater part of the crankshaft available for the 
initial driving wheels of the several motions of the 
crane. This reversing gear enables the valves to 
be placed on the top of the cylinders, which 
renders them very accessible. The levers for 
actuating the various motions of the crane are 
grouped together on a platform at the side of the 
crane. 

The grab, illustrated by Figs. 40, 42, and 43, on 
page 231, is specially designed for dealing with coke, 
and is of 14 cubic yards capacity. The half-buckets 
are made of steel, having renewable indented 
cutting edges, and hinged to a wrought-iron sliding 
crosshead by cast-steel end-pieces. A fixed steel 
crosshead connects the arms to the hinges of the 
buckets, and allows the buckets to open or close 
when the disengaging head is worked by the move- 
ment of the catches for raising or lowering the grab. 
To allow the grab to be disenyaged at varying 
heights, a separate barrel is fitted to the crane 
directly under the main hoisting barrel, and this is 
driven by gearing. The driving pinion is made to 
slide out of gear, and a powerful brake is provided 
to this barrel, so that the disengaging head is con- 
trolled in any position. This barrel is fitted with 
right and left handed thread, and wire ropes are led 
over sheaves fitted at each side of the main hoisting 
jib sheaves. The disengaged head is thus raised 
and lowered to any position by means of this com- 
bination. Of course, if it is not desired to riddle 
the coke, it is dropped by the grab direct into rail- 
way wagons, or stacked alongside, otherwise it is 
dropped into the hopper over the riddling ma- 
chines. 

To return now to the manufacture of the gas itself, 
it is scarcely necessary to enter into the details of 
the designs of the purifiers. These only differ in 
detail from those we illustrated a few years ago 
in connection with the Tradeston station.* For 
the new retort-house there are 12 purifiers. In- 
stead of being square, they are oblong—each 30 ft. 
by 25 ft. by 5 ft. 6 in. deep—constructed of cast- 
iron plates }? in. thick, with planed flanges. 
The internal arrangements are the same, with two 
tiers of grids ; and each set of four is worked by an 
hydraulic centre valve, which is preferred by Mr. 
Foulis to the dry-faced or ordinary four-way valve 
generally adopted. The covers are arched, with 
a radius of 56 ft., and are formed of sheet 
steel 8 B.W.G. They are raised by hydraulic rams 
at each corner, and are moved on wheels on the top 


* See ENGINEERING, vol. xlix., page 86. 





flanges of the side plates. There are three sets of 
purifiers at present erected, and space is left for 
duplicating. The roof is in six spans of 32 ft. 
and 39 ft., and 70 ft. and 78 ft. long, constructed 
of principals spaced 14 ft. apart, and formed of 
T-irons with galvanised corrugated sheet iron. 

There are for the old retort-house, which contains 
832 retorts, 24 purifiers, each 25 ft. square. There 
is a lime store alongside, 173 ft. long by 33 ft. 
6 in. wide, tapering to 24 ft. 6 in. wide, with an 
upper floor constructed of Lindsay’s troughing. 
There are two station meters, similar to those 
illustrated in connection with Tradeston works, but 
foundations have been put into the building for two 
others, the building being 82 ft. long by 34 ft. wide, 
with iron roof. There are four similar station 
meters adjoining the purifier-house for the old 
manufacturing plant. 

The condensers are of the vertical type, and con- 
sist of cast-iron pipes, of }-in. metal, 12 in. in dia- 
meter and 36 ft. long, made in three lengths, with 
flanges, and bolted together, with a semicircular bend 
at top, these bends connecting the pipes in pairs. 
The gas ascends and descends alternately through 
one of the 10 series of 26 pipes, and each line of 
pipes is controlled by a 12-in. valve at either end. 
There is a cast-iron box at the base of the pipes for 
deposits, and these boxes have a slight inclination 
towards the overflow pipes. The boxes are divided 
longitudinally by a partition. The upright pipes 
are braced together with diagonals and horizontal 
tie-bars and rods. Two washer scrubbers are also 
erected beside the condensers. The tar and liquor 
which result from the carbonisation of the coal 
are pumped to the adjoining chemical works, 
shown on the plan on page 107 ante. These are 
owned, but not worked, by the Corporation. Here 
the by-products are treated pretty much in the 
usual way, and the process need not here be 
described. 

The boiler and exhauster houses, as shown on the 
plan, adjoin one another. The former is 40 ft. long 
and 33 ft. wide, covered with an iron roof and 
slated. The chimney is circular in section, 65 ft. 
high, and 3ft. 9in. inside diameter. There are 
three of Messrs. Babcock and Wilcox’s water-tube 
boilers erected here, with space for a fourth. 
Each boiler is rated at 110 horse-power, and 
the working pressure is 100 lb. per square inch. 
The boilers are fitted with Meldrum’s furnaces for 
burning breeze. In the exhauster house, which 
measures 59 ft. long and 30 ft. wide inside, there are 
at present four of Beale’s patent exhausters, with 
space for four more. Each steam engine, of the 
inverted cylinder type, 16-in. cylinder by 16 in. 
stroke, drives two exhausters. Each exhauster is 
capable of passing 100,000 cubic feet of gas per 
hour, at a normal speed of 65 revolutions per 
minute. 

The old retort-house is capable of producing 
8,000,000 cubic feet of gas per day, the one-half of 
the new house already constructed 5,000,000 cubic 
feet, and ultimately the make will be 18,000,000 
cubic feet of gas per day, without using the plant at 
the Temple station, which is almost entirely dis- 
carded, although Mr. Foulis has here been experi- 
menting with the Lowe system of water-gas produc- 
tion for enriching. 

The holders for the storage of gas are shown on the 
plan, Fig. 1, page 107 ante. The largest holder has 
three lifts, 236 ft. 5in., 233 ft. 34 in., and 230 ft.2 in. 
in diameter respectively, the total height being 
136 ft., and the capacity about 5} million cubic 
feet. This holder was fully illustrated and described 
in ENGINEERING in November Jast (ENGINEERING, 
vol. lviii., pages 602 and 633). For connecting the 
producing works with this large holder two gas 
mains were laid under the ordinary gauge railway 
through the tunnel, the construction being clearly 
shown on the cross-section of the tunnel, Fig. 2, 
given on page 107 ante. The next largest holders 
are a couple with three lifts, having each a capacity 
of fully 1,600,000 cubic feet. These we also illus- 
trated and described when altered from the two- 
fold two-lift (ENGINgcERING, vol. xlix., page 296). 
There is one other two-lift holder, of 1,100,000 cubic 
feet capacity, and with the three small holders 
adjoining the largest, the total capacity of the 
works is 11,000,000 cubic feet. 

There are very complete workshops, comprising 
smithy, engineering, joiners’, and paint shops and 
store, and, of course, there are the usual laboratory 
and photometric rooms, all well equipped, but these 


- |need not be referred to at length. We cannot con- 


clude these articles without expressing our obliga- 





tions to Mr. Foulis for the information he has 
afforded to us in connection with these interesting 
works, 





NORTH-EAST SEA CANAL.—No. XII. 
XIII Tue Hypraviic Swine Brivczs, 

Bes1vEs the two high-level bridges which we de- 
scribed in our issue of last week, four hydraulic 
swing bridges cross the canal, three near Rendsburg 
and the fourth near Taterpfahl, about three miles 
from the Brunsbiittel lock. A fifth bridge, which 
takes the railway traflic over the Hider near Rends- 
burg, is a swing bridge worked by hand. For the 
“eee we will confine our remarks to the four 

ydraulic swing bridges. They all cross straight 
reaches of the canal. Two of them turn through a 
right angle, the other two through angles of 70 deg. 

The two railway swing bridges near Rendsburg, 
known as the Osterrénfeld bridges, belong to the 
Altona - Neumiinster - Rendsburg - Wamdrup line. 
This track is double ; for various reasons two 
single-track bridges have been built, however. A 
double-track bridge would have been much heavier 
and disproportionately expensive. Besides, in 
case of accident, the traffic would have been 
entirely disorganised, whilst either bridge can, in 
cases of emergency, accommodate the whole traffic. 
It may be objected, on the other hand, that two 
bridges are more likely to cause trouble than one. 
It will be seen from the illustrations on our two- 
page plate that there are four piers, one large 
and three smaller ones, to each bridge, two 
for the transverse and three, again counting the 
central pier, for the longitudinal position. These 
piers leave a clear waterway of 160 ft. width, pro- 
jecting somewhat from the slopes, which deep- 
draught vessels have to avoid in any case. Some 
engineers advocated swing bridges with equal arms 
of 118 ft. length, and one central pier which would 
have bisected the canal for the up and down traffic. 
The naval authorities preferred the greater clear 
width, and they were probably right in their de- 
cision. As the reaches which the bridges traverse 
are straight for considerable lengths on both sides, 
the objections to the multiplicity of piers lose 
much of their force, and on the whole two bridges, 
of which either may be regarded as a stand-by for 
the other, appear preferable to one structure. The 
mechanism is simple enough, to allow of a disabled 
bridge being pulled open and placed in the longi- 
tudinal position ; petroleum motors and hand gear 
are being provided for this purpose. When that is 
done, the railway traffic can be sent round to Kiel 
and over the Levensau high-level bridge as a last 
resource. In the four cases of which we speak, 
high-level structures were altogether out of ques- 
tion. The level of the country around is slightly, 
and at Taterpfahl noticeably, below mean canal level, 
and the town of Rendsburg lies too near to permit 
the erection of high embankments. 

The road swing bridge (Fig. 161), which lies a mile 
to the west of the railway bridges (Figs. 162 and 
163), is normally closed, whilst the railway bridges 
are, as arule, left open. The latter describe arcs 
of 70 deg., the former a right angle. The power- 
houses are on shore, the gear and the operating 
levers on the bridges, the latter in signal-boxes, and 
the arrangements are such that the line signals and 
the hydraulic levers interlock one another. When 
a train is signalled, the bridge cannot be opened. 
Unless, therefore, a vessel steam right into a closed 
bridge, no serious accident can occur. 

The Actien-Gesellschaft Harkort, of Duisburg- 
on-the-Rhine, the builders of the lock gates at 
Holtenau and Brunsbiittel, and their engineer, 
Mr. Bremcke, had little opportunity for struc- 
tural display on the swing bridges. The bridges 
had to be light ; they weigh about 600 tons. The 
road bridge, illustrated in Fig. 161, is heavier 
than the railway bridges, represented in the 
diagrams, Figs. 162 and 163. In the latter 
instance the track rests on the top of the etructure, 
which consists of two main girders, inclined to one 
another, the distance between them being 8 ft. 
at the upper booms and almost 15 ft. at the 
lower. The total length, 325 ft.. is divided in 
the ratio of 3:2, the longer end being the lighter ; 
the shorter, or tail, end is weighted with brick 
ballast. Part of the tail end is covered with a wind 
apron of corrugated iron, which equalises the wind 
pressure on the two arms. In the road bridge, the 
two main girders stand vertical, 20 ft. apart, leaving 
a high-road of 18 ft. width. The railed footpaths, 
4 ft. wide, are carried by brackets fixed outside the 
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main girders ; the switch-box is also outside these 
girders, above the central pier. The roadway is 
supported by cross-girders, on which longitudinal 
girders are placed ; secondary cross-girders resting 
on the latter receive a double layer of boards. 
On the railway bridges the last 35ft. of the rail 
track nearest the shore, rest on a slide. When 
closed, both ends are supported, the longer end 
lying on the intermediate pillar B, from which 
separate girders take the roadway on to the shore, a 
distance of 62 ft., and the shorter end resting on a 
small pier 12 ft. from the other shore (Fig. 162). At 
the centre the bridge is pivoted in a bearing fixed to 
the top of the central ram or plunger, the axis 
of the bearing lying at right angles to the axis of 
the bridge. In the lowered position the bridge 
further rests with three steel edges on strong flat 
steel chairs (Fig. 164) bolted to the central pier. 
When the bridge is to be turned, the whole structure 
is first raised by about 7 in. The counterweight in 
the tail end makes the structure tilt slightly, so 
that the rollers at the far end of the tail sink 
upon the rail, fixed to the arc of masonry (Fig. 161). 
In Fig. 163 only the square iron plates to which 
the rail is bolted can be seen; these plates are 
cemented into the brickwork ; the rail is of the 
ordinary type. At first wheels with slightly bevelled 
faces were employed. These conical wheels have 
been replaced by two others, also cast steel, ground 
straight on their faces. On the Taterpfahl bridge, 
which differs in several respects from those at 
Rendsburg, wheels with rounded faces have been 
adopted. Each of these two wheels, whose shafts 
deviate very slightly from the horizontal, is sup- 
plied with two small auxiliary rollers, which come 
into play when the bridge oscillates, and which 
have been found very useful. These rollers are 
solid, whilst the big wheels, which have a diameter 
of 4 ft. and a width of 8 in., are hollow. 

The extreme end of the arc is borne by two 
small pillars in the water. The photograph of 
which Fig. 161 is a reproduction was taken before 
the canal had been widened to its full extent, and 
so does not represent the present appearance. The 
nose end of the bridge, which during the swinging 
deflects visibly by about 4 in., comes to rest on two 
similar small piers, striking against two steel buffers 
in the same plane. The cylinders in which these 
buffers move are filled with diluted glycerine, the 
chambers being provided with small ports, through 
which the liquid is forced when the bridge is ap- 
proaching the pier. Heavy counterweights, one 
for each buffer, afterwards press the buffers out 
again. When turning, the bridge rests on three 
supports, the two wheels, and the bearing of the 
central pivot. The bridge is now lowered, until 
the nose also finds its support. During this motion 
two contact fingers of brass bear against a vulcanite 
plate witk a horizontal contact strip of platinum. 
The closing of this circuit rings a bell in the lever 
box. The turning of the bridge was designed to be 
accomplished in two minutes. The railway bridges 
take on an average 109 seconds, the road bridge, 
for which 130 seconds are allowed, a little more. 
Most of this time is occupied in the vertical motion. 
Before the opening of the canal, when, it will be 
remembered, public trafic was not permitted beyond 
Rendsburg, that is, on this section, the bridges were 
turned some 40 times every morning. The closed 
bridges leave a headway of 10 ft. or 15 ft. When 
swinging back, the bridge again strikes buffers and 
makes a signal contact ; the position of these parts 
can be seen in Fig. 163. A steel wedge at the nose, 
fitting into a Y-shaped groove, fixes the bridge in its 
exact position. The bridgeman can then, by means 
of a switch lever, push a contact-rod on the bridge 
into an elastic fork formed by two brass ribbons, 
on the fixed structure connecting the pier with 
the bank. The signal, ‘‘ Bridge closed,” passes 
through this circuit. The ordinary telegraph wires 
are buried under the canal; other cables join the 
signal-box to the power-house and the rail signal 
circuit. 

The hydraulic machinery, together with the parts 
just mentioned, has been supplied by Messrs. 
Haniel and Lueg, of Diisseldorf-Grafenberg, who 
were represented on the spot by their engineers, 
Vorberg and Astfalck. The combination of the 
main parts and various details, both in the pumps 
and in the articulation of the pipes, involves some 
interesting novelties. As regards length, the 
bridges take a high rank ; in weight they are sur- 
passed by the Newcastle swing bridge, for in- 
stanca, the swinging portion of which, 280 ft. 
long, weighs 1200 tons. The reasons for limiting 





the weight as much as possible have already been 
pointed out. 

The three bridges near Rendsburg receive their 
power from two stations, each of which could, if 
the necessity should arise, work the group of 
bridges. There are in each station two boilers, each 
of 650 square feet heating surface, and two dif- 
ferential hydraulic pumps, with Rider valve gear, 
running at 60 revolutions; half of this plant 
suffices under ordinary circumstances. The accu- 
mulators, one in each station, weigh 156 tons, and 
have a capacity of 390 gallons. The accumulator 
rams are 2 ft. in diameter and 20 ft. stroke. The 
water, or rather glycerine mixture, is distributed 
under a pressure of 700 1b. to 800 lb. per square 
inch. The cylinders are clothed with layers of 
kieselguhr, asbestos, and cowhair, and _ finally 
covered with a steel shell. The automatic adjust- 
ment of the cut-off is interesting. Hydraulic 
pumps, started by the fall of an accumulator, have 
at once to overcome the full resistance, and should, 
therefore, commence working with a late cut-off, 
and then have the ratio of expansion increased as 
the speed gets up. Messrs. Haniel and Lueg attain 
these objects by the use of a cylinder to which 
pressure water is admitted by mechanism actuated 
by the accumulator when the latter reaches the end 
of its travel. The plunger in this cylinder strikes, 
when pushed upward, against a combination of 
levers forming a double knee with two displaceable 
pivots, attached to the valve slide. The slide is at 
once pushed to its extreme position, but on further 
movement of the plunger in the same direction, 
the levers force the slide back to the normal posi- 
tion. When the plunger returns, the slide is not 
affected, as the levers can be displaced to a certain 
extent. But when a certain point is reached, the 
slide is at once forced into the zero position, and 
the pump is therefore stopped. This stopping and 
adjusting the cut-off to normal speed take place 
with remarkable promptitude. The patented de- 
vice also prevents the motor from racing if a 
pipe should burst. For the pressure in the branch 
of the plunger circuit will fall in such a case, and 
the plunger will recede and pull the valve slide with 
it. In cases where the hydraulic pipes are joined 
not in straight alignment, the flanged ends of the 
pipes are fitted with spherical surfaces, and a suit- 
able piece, somewhat like a biconcave ring wedge, 
is interposed, the straight flanges themselves being 
held by bent bolts. 

The liquid circulating in the hydraulic pipes is a 
mixture of about 80 parts of glycerine and 100 of 
water, varying in composition with the seasons. In 
winter a specific gravity of 1.15 has been found 
suitable ; in summer a density of 1.115 will do. 
Glycerine itself has a density of 1.27. During the 
severe winter of last year a few pipes burst, and 
glycerine was added in consequence. Heating of 
the pipes by gas jets or other means has not been 
attempted. The hydraulic mains between the two 
power-houses—a distance of almost a mile—are cast- 
iron pipes, 75 and 78 millimetres (2.95 in. and 
5.07 in.) in diameter ; the feeders from the power- 
houses over the central piers—a quarter of a mile— 
wrought iron, 55 and 65 millimetres in diameter 
(2.17 in. and 2.56 in.); on the bridges, pipes of 
38 millimetres (1.5 in.) diameter are employed. In 
the mains, eight chambers, with expansion joints 
andair valves, are inserted. The quicksand in the 
Rendsburg section gave some trouble, and caused a 
few breakages ; the canal was by no means finished 
when the machinery was being fixed. 

The main weight of the moving portion of the 
bridge—600 or 700 tons, as stated—rests on the 
bearing fixed to the top of the central ram. Three 
motions have to be allowed for—raising and lower- 
ing, tilting forward and aft, and turning. As the 
operating parts swing with the bridge, the pipes 
had to be adapted to these motions. The feed 
and discharge pipes are taken over to the central 
pier and carried up to a ring pipe fixed above the 
ram in the iron structure surrounding and holding 
the ram. This structure supplies a cup-shaped 
bearing for the bottom of the hydraulic cylinder 
(Fig. 165), and a ring bearing for its upper end. 
Fig. 166 shows at B the strong cross-girders con- 
necting the pivot and the bridge girders. The cen- 
tral ring pipe mentioned is stationary. The pipes 
starting from it are fitted with threefold joints 
formed after the manner of stuffing-boxes, and esta- 
blish the connection with the operating gear in the 
switchbox. The lever and switch mechanism, sup- 
plied by Messrs. Jiidel and Co., of Brunswick, em- 
bodies patents of Mr. Biising and of Messrs. Siemens 





and Halske. The feed pipes leading down from 
the gear cylinders to the central ram, and to the 
right and left cylinders, take part in the motion of 
the bridge. The central rams have diameters of 
1150 and 1250 millimetres (45 in. and 49 in.), the 
latter dimension referring to the heavier road 
bridge. The rams of the side cylinders have dia- 
meters of 530 millimetres (21 in.), and 3.42 metres 
(about 13 ft.) stroke. To each cylinder there are 
two wire ropes 3 in. thick, carried over three 
pairs of pulleys 1160 millimetres (45.6 in.) in 
diameter. The heads of the two rams are con- 
nected by another wire rope 1.5 in. thick, carried 
round a horizontal pulley, held by strong springs 
attached to the main girders. The ends of the 
other wire ropes are taken round an arc of iron 
plates with raised flanges bolted to the rim of the 
central pier forming a continuous pair of grooves ; 
the ropes end in iron tubes anchored to blocks of 
granite imbedded in the pier. This arrangement 
affords considerable leverage for the ropes which 
effect the turning. Fig. 165 marks the position of 
the rams for the closed bridge; in the other 
diagrams, Figs. 164, 166, and 167, the bridge is 
supposed to have turned through 35 deg. 

The central pier has a diameter of 9 metres 
(29 ft. 6in.), and goes down to + 7.77, its height 
being 47ft. The smaller B pier, near the other 
bank, has its foundation at the same depth, and 
extends to a greater height. Both are carried toa 
sufficient depth to allow of the canal being widened, 
if that should be desired. The bottom of the canal, 
which ordinarily has a width of 22 metres (72 ft ), 
has already been levelled over a width of 28 metres 
(92 ft.). The piers were sunk by Mr. Ph. 
Holzmann, with the help of caissons, at a time 
when the canal did not yet extend beyond the 
bridges. The bridges have been in regular use 
since November last. 

The fourth bridge, near Taterpfahl, in the Kuden 
Lake district, about three miles from Brunsbiittel, 
differs in several respects from the other three. 
Owing to the marshy character of the land, which, 
as we mentioned, lies below mean canal level, the 
engine-house had to be built on piles, and the accu- 
mulator stands on a system of piles separated from 
those of the building. The piles, 1 ft. in diameter, go 
down to + 9.5, and are firmly secured in position. 
As it is, the floor of the engine-house remains 
below mean canal level. The house of the inspector 
of this section, which is opposite the power-house 
on the other side of the canal, stands in the sand 
dam. An excavation of 7 ft. indepth was made 
and filled up with sand, which was rammed down ; 
the buildings settled afterwards a little, but uni- 
formly. High embankments could not be made for 
the railroad. The strong winds prevailing in this 
part rendered it further advisable to keep the 
bridge at the lowest possible elevation, and the 
bridge lies so low that a medium-size steam launch 
can just pass underneath. 

Under these circumstances the hydraulic cylin- 
ders which swing the bridge have not been placed 
under the iron structure, as the illustrations of the 
Rendsburg bridges (Figs. 162 and 163) indicate, 
but they project on both sides. The suspension 
had also to be changed. The bridge is carried by 
a structure which may be called a chair, resting 
on two trucks, one on each side, each supplied 
with two slightly inclined wheels. These wheels 
run on two arcs of special flat steel rails,- 84 in. 
wide, 44 in. thick, keyed to the plates which 
make up the pair of grooves for the wire ropes ; 
the rails are thus quite close to the circumference 
of the pier. The connection between each truck 
and the girders of the chair is jointed. 

Further to secure the bridge against lateral wind 
pressure, so-called tortoiseshell plates have been 
provided, which would grip the raised rim of the 
pier if any side tilt should occur. In other respects 
the construction resembles that of the other bridges. 
There are the same supports for the ends of the 
bridge, and the large roller wheels at the extreme 
tail end running on a quadrant rail. The wheels 
have diameters of 4ft. The bridge swings in about 
110 seconds, the lifting requiring about 80 seconds.. 
It carries only one track. The emergency motor 
plant, by which the bridge can be moved in cases 
of failure of the hydraulic machinery, will pro- 
bably be ready by this time; it comprises a 
petroleum motor, a special pump, and hand gear, 
and is to accomplish its task in about 10 minutes. 
The Taterpfahl bridge, too, was built before the 
canal was cut right through. The pneumatic foun- 
dations were laid by Mr. Vering, of Hanover and 
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ELECTRIC TRACTION; BELTED AND DIRECT COUPLED GENERATORS. 


CONSTRUCTED BY THE WALKER MANUFACTURING COMPANY, CLEVELAND, OHIO. 


(For Description, see Page 238.) 












































































































































River Eider, and the old Eider | i 
Canal, rather than the new Baltic | — 


Canal. The lowering of the water 
by 8 ft. had rendered the old bridge is worked by hand with the help of two 


bridge useless, and a new swing large keys which are inserted in the centre of 
bridge was built simultaneously the bridge. The first of these keys draws the 
with the interesting Rendsburg bolts at the ends of the arms. The second 
lock (see page 38 ante), which |key lifts the bridge by 2 in. and then turns 
is only a few minutes distant, and it. There is, besides the two bolts on the 
completed before the lock was side, a centre wedge at each end. The end 
finished. The swinging portion, piers are rather wide, and are fitted with roller 
91 ft. long, turns with two equal paths. Three or four men can turn the bridge 
arms about a central pier; the completely in 7 minutes, taking hold of the 
free ends rest on the one side on cross arms of the keys; as arule, it is not moved 
shore, and on the other on a through the whole quadrant, and is left a 
second pier, from which a smaller little open, so that the men, whose house is on 


Hamburg, in the latter part of 1893; the bridge girder structure, a miniature of the main bridge, shore, can jump over on to the swinging part and 
was erected parallel to the bank and ogened this stretches over to the opposite bank. When open, get a start in their work, which saves a good 
January. \the bridge is supported freely on the central pivot deal of their trouble and time. The iron structure 

The last swing bridge concerns Rendsburg, the | and on two wheels on the central pier. The consists of two straight longitudinal girders arched 
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by two parabolic girders. The cross-girders divide 
the whole into 14 panels, with one diagonal in each. 
The double-track roadway, which has a width of 
28 ft., is supported by four intermediate longitu- 
dinal girders. Only in the central panels the 
upper booms are cross-connected. The bridge 
cost 22,0001. Since the opening of the North- 
Kast Sea Canal the traffic down the Eider has 
visibly decreased ; vessels bound for Rendsburg 
have, however, to pass through or under this 
bridge, which is 18 ft. above mean water level. 
The Eider has in this part been excavated to + 14.5, 
giving a useful depth of about 17 ft. The two 
chief piers go down to + 12; the lower edge of the 
bridge lies at + 25.5. 

The subst tute for a bridge and ferry not far 
from the Holtenau lock has already been men- 
tioned. It is also a kind of swing bridge, consist- 
ing of two leaves, each floating on boats. When 
closed, the two leaves make an obtuse angle; as 
they are opened the two leaves turn from one 
another, each about its centre on shore. This 
bridge was being fitted with petroleum motors last 
spring. It was decidedly popular even when 
worked by hand, and will probably be copied. On 
the canal it is known as the prame bridge. 





ELECIRIO TRACTION.—No. XXX. 
By Putir Dawson. 
GENERATORS. 

Westinghouse Electric and Manufacturing Com- 
pany of Liltshurgh, Pa., U.S.A.-—This company 
has for a long time past manufactured street railway 
generators. These dynamos, as a rule, are wound 
tor 500 volts. They are furnished with a rheostat in 
their field circuit, so that the potential can be raised 
to 600 volts, and they are designed with a view 
of bearing 50 per cent. overload without injury for a 
short time. ‘Table LXXV. gives some interesting 

Taste LXXV.—Data of Westinyhouse Belt-Driven 

Mu'tipolar Railwizy Generators. 
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data of the generators manufactured by this com- 
pany. Fig. 246, page 236, shows a four-pole gene- 
rator directly connected to a Westinghouse high- 
speed engine. Fig. 247 shows one of the latest type 
of six-pole belt ring railway generators manufactured 
by the company. This dynamo is mounted on rails, 
upon which it can be made to slide by ascrew. The 
handwheel shown over the commutator is for shifting 
the brush-holder. This machine, in common with 
all large belt driven generators, has three bearings. 
These bearings are of the ball-and-socket type 
already descrioed in connection with the General 
Electric Company’s apparatus. The armatures of 
these machines are compused of stamped iron 
discs, punched round a circumference with oval 
holes. Through these grooves, tubes of insulated 
material are passed, and in these the stranded 
armature windings are placed. The field of this 
generator is cast in two parts, the lower section 
being cast in one with one of the standards support- 
ing the bearing. The pole-pieces are cast in one 
with the field. Fig. 248 shows the connections of 
field spools. The generator is supposed to be seen 
from the pulley end. The shunt coils are connected 
in series with each other. The four series coils are 
connected in parallel. A and C are the main leads, 
and B goes to the equalising bus bar on the switch- 
board. The brush-holders are cross-connected. 
The connections of the six-pole generator are 
practically the same, the only difference being that 
there are three pairs of poles and brushes instead 
of two. 

Table LXXVI. contains some data of the smaller 
sizes of direct-driven generators constructed by the 
Westinghouse Company. Fig. 249 givesa very good 
idea of an extremely handsome 1500 horse-power 
direct-coupled generator built for the Philadelphia 
Traction Company. The armature is mounted 
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TABLE LXXVII.—Data or WALKER BgE_TED RAILWAY GENERATOR. 
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TABLE LXXVIII.—Data or WALKER 
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670 | 500 120 
805 600 | 100 
1000 | 750 90 
1340 | 1000 80 
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Direct-CourpLeD RAILWAY GENERATORS. 


DiMa@nNsions IN INCHES. 


ae 1 l pe as a er Pr ae 
| A Bc pige|Fi@a/aituik eu minioe}/qaixnis|t vlv wx 
95,000| 111 9137 170 68 84 | 82' Sf 2020 24 36 130) 12 36/15] 40 100' 16 | 12/18|10 11.2 
95 100 2126 24 36 140) 12 |40/16 

106 121 23 28| 24 36 163 15 |47.17| 66 125| 20 18} 33 | 14 18} 2 
1.8 136 26 31| 24 38 188| 174/52/18 62} 139| 22} 21 | 36} 15 144 24 


40/16) 49 110) 15 12 | 18| 12 12 | 2} 


2000 | 1500 75 | 220.000 | 174 14848 264 110 96 | 136 156 30 35, 26 40| 216) 20 |60/20' 72 | 160) 26 , 24 | 42 | 18 | 17 | 24 


2668 | 2000 70 280,000 | 210 17857 322 133) 953 163 187 86/13) 26 40) ie 2% a 86 | aaa | 31 | 29 | 50 | ed 29.3 


directly on the shaft of a Corliss twin tandem com- 
pound condensing engine running at 80 revolutions 
per minute. The generator is compound wound, 
has ten poles and ten sets of brushes, the alternate 
brushes being connected in parallel. 

The field magnets are composed of laminated 
wrought iron, and are cast into the framework. 
The tields are divided laterally, and are bolted 
together top and bottom. Both halves of the fields 
Taste LXXVI.—Data of Westinghouse Direct Coinested 

Ratlway Generators 
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slide back on cast-iron rails to form part of the 
main bedplate, being brought back by means of 
screws. By this means it is easy to remove a field 
coil if required, besides which access to the surface 
of the armature may be gained. 

The brush-holders are mechanically connected to 
ten arms radiating from a cast-iron ring, this ring 
being supported by a pedestal placed between one 
of the main engine bearings and the commutator of 
the dynamo. The adjustment of the brushes is made 
by a handwheel gear by means of a worm and 


wormwheel to the brush-holder yoke. The brushes | P 


are of carbon, as universal practice in traction work 
teaches that these are the best. 

Each coil of the armature is separately wound in 
a lathe and insulated before being placed and fixed 
between the teeth of the armature. 

The series coils of the field are composed of flat 
copper strips forged to shape and then specially 
insulated. The generator is over-compounded, so 
that at full load the electromotive force is increased 
by about 5 per cent. 

The Walker Manufacturing Company. — Table 
LXXVII. gives data of a belted railway generator 
as constructed by the Walker Manufacturing Com- 
pany of Cleveland, Ohio (see Figs. 250 to 253, page 
237). It resembles in many points the machines 
already described, and need not be gone into more 
fully. Table LX XVIII. gives data and dimensions 
of the direct-coupled generators built by this firm 
(see Figs. 254 to 256), 

The Maschinenfabrik Oecrlikon, of Zurich.—The 

TabL—E LXNXIX.— Data of Ocrlikon Ruiilway 








Generators. 
| | 
| Revolu- 
Horse- Kilo- Volts, | Am- tions Weight ia 
Power. watts. ; peres. per Pounds. 
Munute. 
50 33 550 60 700 4,409 
€6 44 550 80 600 7,275 
82 5b 550 98 500 9,038 
97 t6 550 123 450 11,684 
130 88 550 160 4100 15,432 
160 110 550 200 350 23,148 
£00 135 550 250 300 25,353 
300 209 550 364 300 37,478 
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Maschinenfabrik Oecrlikon, of Zurich, has con- 
structed some very interesting traction plants, some 
of which have already been noticed in the columns 
of EnaineERING. Table LXXIX gives some data 
relative to their power generators. 








ENGINES AT DOVER ELECTRIC 
LIGHTING STATION. 

Tue illustrations on page 244 represent the main 
engines built by the Brush Electrical Engineering 
Company for the Dover Electricity Supply Company. 
At present there are four of these engines, cach 
coupled to a Mordey alternator, by means of Raworth’s 
flexible couplings. They form part of a series of 
engines designed by Mr. J. 8S. Raworth, M.I.C.E., for 
driving the different sizes of Mordey alternator, and 
embody all the improvements suggested by the ex- 
tended experience of the Brush Company in connection 
with engines of this class. 

The two largest engines, which are coupled to 100- 
kilowatt alternators, run at 231 revolutions per 
minute, and have a stroke of 12 in.; the cylinders 
are 114 in. and 20 in. in internal diameter, and each 
engine is capable of developing 175 indicated horse- 
power. 

A third engine coupled to a 57-kilowatt alternator 
is the one illustrated; it runs at a speed of 250 
revolutions per minute, has a stroke of 104 in., with 
cylinders 104 in. and 184 in. in diameter, and develops 
138 indicated horse-power. 

The smallest engine, coupled to a 50-kilowatt alter- 
nator, runs at a speed of 273 revolutions per minute, 
and has a stroke of 84 in., with cylinders 84 in. and 
15 in. in diameter ; it can develop 84 indicated horse- 
ower. 

The steam pressure is 1501b. Each engine is fitted 

with a surface condenser, forming part of the standards 
supporting the cylinders. The air pump is fixed to 
the back of the condenser, and is worked by means 
of a rocking shaft from the crosshead on the low- 
pressure piston-rod. The cranks are 90 deg. apart. 

The crankshaft and all working rods are made of 
Siemens steel, thoroughly annealed after tooling. The 
main brasses are of gun-metal, extra heavy, lined with 
white metal, and are square-seated in a heavy soleplate. 

The high-pressure cylinders are fitted with piston 
valves, controlled by a highly eensitive flywheel 
governor, fitted with gear for varying the speed of 
the engines whilst running. The low-pressure slide 
valve is driven by a separate eccentric. 

In order to economise lubrication, and at the same 
time to enable long runs to be made, forced grease 
lubrication has been adopted for the principal bearings 
and slides, the grease being forced from a common 
vessel under pressure through separate tubes, each 
having its own cock for regulating the supply to every 
bearing. 





A Great Lake SteamMer.—The largest vessel on the 
American lakes is about to be commenced by the Cleve- 
land Shipbuilding Company of Cleveland, Ohio. She 
will be a steel steamer exceeding in length by more than 
10 ft. the Victory just launched at Chicago. A novelty 
in the construction of this great steamer will be the 
absence of a wooden deck; instead of such a deck, the 
tank top will be madeextra heavy and ore will be dumped 
directly down upon it. The dimensions of the new 
steamer will be as follows: 395 ft. keel, 415 ft. over all, 
45 ft. beam, and 28 ft. deep. She will have twelve hatches 
and 24 ft. centres. The steamer will be propelled by a 
triple-expansion engine with 23 in,, 38 in., and 63 in. 
cylinders of 40in, stroke. She will have two Scotch 





boilers 14 ft. in diameter and 18 ft, long. 
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THE INSTITUTION OF BRITISH CAR- 
RIAGE MANUFACTURERS.* 
By Mr. Jno. Paitteson, J.P., M.I.M.E. 

I cONSIDEB it the greatest honour of my life, and the 
greatest honour that can fall to the lot of a coachmaker, 
to fill the office of your President, and in that capacity I 
may be allowed to refer to the kind and pleasing recep. 
tion we have had in Tunbridge Wells, whose representa- 
tives appear to have determined that our annual delibera- 
tions shall be made as pleasant and enjoyable as possible. 
A more appropriate locality for our conferenze could 
hardly have beea conceived, and we are happy in having 
accepted the invitation of our friends to visit their 
salubrious and beautiful neighbourhood. Thereis hardly 
another plice in England where the changes and improve- 
ments in methods of locomotion during the last two cen- 
turies can have been £0 plainly evident ashere. ‘'wo hun- 
dred years ago the journey from London to Tunbridge was 
considered a formidable day’s ride on horseback. Forty 
years afterwards, i.e., in 1735, visitors came down from 
London in their post chaises, which occupied 7 hours on 
the journey, while a little later, flys compassed the distance 
in 54 hours. To-day the journey is done by rail in less 
than 60 minutes. It may be accomplished by road in 3} 
hours, thanks to McAdam and the excellent coaches 
which run from Northumberland- avenue. And here led 
me remark that we, as coachmakers, owe much to the 
Duke of Beaufort and others, who by their advocacy, 
both in writing and practice, of four-in-hand driving, have 
enzouraged a revival of the arb, and have enabled us to 
make still further progress in the construction of our 
chef-d’wuvre, the four in-hand coach. 

By glancing behind and a a comparative view like 
this, we can form an estimate of the progress which has 
been made. 

Such reflections are always interesting, and sometimes 
they are useful. They cause us to recall the names of ths 
men who have made for themselves a reputation in the 
history of our craft—the men to whom we owe so much of 
the progress accomplished in coachmaking—the men 
whose genius and whose work contributed so largely to 
create the beautiful outline, the elegant proportions, the 
lightness, and the mechanical accuracy wh'ch characterise 
the well-made carriage of to-day. In the early days of 
coachmaking, shortly after Richard Nash’s chariot and 
six greys had ceased to travel on the road between th3 
metropolisand Tunbridge, Hatchett was a pioneer in the 
improvement of carriage construction. Aided by the 
genius of Hunt, of Jacob, and of Bailey, our predecessors 
made a great advance beyond previously accepted theories, 
The invention of the Collinge axle was a great event in 
the history of coachbuilding, for it nob only afforded a 
greater measure of safety, but was a nearer approach to 
freedom from friction than anything known at that time; 
nor have we yet, except in come minor details, been able 
to make much improvement upon the original. 

The year 1804 may be said to have marked the dawn of 
modern carriage construction, for in that year Obadiah 
Elliot gave us his elliptical spring, doing away with the 
necessity for the heavy perch undercarriag>. A new era 
was opened up, and one is glad to learn from Mr. Thrupp 
that not only was Elliot’s genius recognised, but h3 was 
rewarded by extensive orders from a. _ intelligent 
public who understood and appreciated the value of 
his invention. 

The experiments of Clarke and Edgeworth added new 
fields to the knowledge of the coachmaker, and led to the 
construction of carriages on more correct principles in 
such matters as the height of the wheels and suspension 
generally. To Hobson, trained by Barker—a firm still 
in ths highest repute—we owe much of that beauty and 
elegance of design which, sincs his time, have characteri-ed 
the English carriage, for does not Mr. Thrupp tell us that 
he improved and remodelled every soct of carriage which 
came under his notice? To Hopkinson belongs the 
honour of having commencad those improvements in the 
landau which have made it one of the most useful and 
popular of vehicles. Since that time we have seen the 
invention of the locomotive engine, the greatest triumph 
of mechanical science. Railways have spread themsslves 
over the land, and the stage-coach is a thing of history. 
Following the decadence of the coach, the chariot, and 
the britzska, we have seen a marvellous growth in the 
production of light pleasure carriages. 

I am but stating a simp'e fact when I say that Mr. 

Robinson and Messrs. Thrupp gave us the brougham, 
and, in an enumeration of the achievements of coach- 
makers, we cannot forget how much we owe to Messrs. 
Hooper for the introduction of the single wrought-iron 
perch which enabled us to reduca the weight of our 
underworks so much, and to impart a lighter and more 
graceful appearance to our productions. 
_ The invention of the hansom formed one of the most 
important chapters in our history, for its success is almost 
without a parallel, Ths London gondola, in which we 
travel so quickly and comfortably, merits the admiration 
= wonder with which it is regarded by visitors to our 
shores, 

At a time like the present, when improvements in 
methods of locomotion, and particularly in the manufac 
ture of bicycles, follow each other with such rapidity, ib 
may be profitable to consider for a few moments the value 
of some of those improvements in their relation to car- 
riage construction, 

The application of pneumatic tyres, not only to bicycles, 
but to road carriages, is a sign of the times which affords 
us room for considerable speculation. Since we had the 
pleasure of listening to Mr. Du Cro’ paper on the sub- 
ject last year, much of that progress which he predictad 

* Prasidential Address delivered August 20, ab Tun- 
bridge Wells, 








has been accomplished. With the lighter type of carriage, 
such as the phaeton, the small brougham, and the 
wagonette, the pneumatic tyre is an accomplished fact. 

For some time past it has been used on good roads with 
perfecs safety andsuccess, The advantages of its general 
application would b3 manifold, for the noise and din of 
our busy streets would be much diminished, locomotion 
would be quicker and easier, the life of the carriage would 
b» prolonged, and, what is of importance to our mupi- 
cipal authorities and county councils, the pavements of 
our streets and roads would be more durable. 

Up to the present time, however, pneumatic tyres have 
not b:en successfully applied to the wheels of heavy 
carriages. By a heavy carriage I mean one weighing 
more than 16 cwb. or 20 cwb. We require a material for 
the outside covering which, without being hard, must be 
strong enough to resist the great pressure of the air when 
the tyre is subjected to a degree of inflation sufficient to 
make it carry a heavy loai without flattening. The out- 
side covering must be incapable of puncture, and the 
method of attachment to the rim must be such that it will 
not be broken from its fastenings under extreme pres- 
sure, or when the carriage is in motion. During the last 
three or four years much ingenuity has been expended 
upon the production of the air valves of pneumatic tyres. 
There has been great improvement in this apparatus, but 
there is room for more. We have not yet reached that 
degree of simplicity and efficiency necessary in the case 
of a pieces of mechanism that may have to bs manipulated 
at any moment, and by unskilful hands. When these 
conditions have been fulfilled, and Iam glad to say that 
they appear to be within measurable distance of fulfil- 
ment, we will, I balieve, see a very wide application of 
pneumatic tyres, if not pneumatic wheels, to road car- 
riages of all kinds. 

Our great aim in life is to reduce friction to a minimum, 
and the pneumatic tyre offers us great assistance in that 
direction, as it enables us to render traction very much 
easier ; but it has always seemed to me that in our efforts 
to reduce friction we have not devoted to ball-bearing or 
roller axles the attention that they deserve. It is true 
that the former have been before the trade for a number 
of years, but their use has never been encouraged. There 
are several causes of the distrust with which they have 
hitherto been regarded : (1) The balls were iiable to frac- 
ture when a carriage with iron tyres was running over 
pavement or uneven roade ; (2) the balls were difficult t» 
handle and adjust when a wheel had to bo taken off or 
put on an axle; and (3) our customers never seemed in- 
clined to pay for them. I can offer no suggestion as to 
the manner in which the latter difficulty may be over- 
come, but the other defects have been, or are, almost re- 
moved, With the pneumatic tyre there is very little fear 
of fracture from shock, and, moreover, the manufacture 
of the steel balls has been much improved during recent 
years. 

It has not yes been possible to employ them satis- 
factorily unless the wheels had either solid rubber or 
pneumatic tyres, or unless there was an iadia rubber 
collar between the axle-box and the nave. With the 
pneumatic tyre, however, we can avail ourselves of all the 
advantages which they offer, because the risk of breakage 
is minimised. Moreover, Monsieur Alfred Belvalette, of 
Paris, and an American inventor, have both come forward 
with a device which puts an end to the difficulty in 
handling the balls. They are now confined in what may 
be termed a cage, and are much more evenly distributed 
than before. 

Exhaustive experiments in Paris have recently proved 
that thera is a remarkable economy in draught gained by 
their employment. The well-known French coachmaker 
showed that this advantage is at least 37 per cent. ; even 
47 per cent. was recorded in one instances in favour of ball 
bearings. The experiments were conducted with the 
greatest care and precision, under the direction of the 
manager of the Paris Cab Company, and as the com- 
pany’s dynamometric apparatus was used, we can rely 
upon the accuracy of the results. But they would have 
been much more valuable for comparative purposes had 
the experiment been extended to carriages with iron-shod 
wheels, and we shall await with interest the results of tho 
experiments which it is the intention of Mr. Herbert 
Mulliner, of Birmingham, t> undertake. 

The new tubular bearings, which come to us from 
America, also deserve attention. They are composed of 
steel tubes, uniform in section, grouped closely, but not 
in contact with each other, round, and in alignment with, 
the axlebox. They have been adopted as a standard on 
some American railways. They are being introduced 
here by the well-known engineers, Messrs. Siemens 
B-others, who have made a reries of comparative tests on 
the Ryde tramway. These trials show a reduction of 
24 per cent. in the power required to drive a loaded car, 
and an increase of 20 per cent. in the speed, while the 
starbing effort, so destructive to horses, was diminished 
to less than half. The fact that a Bill has recently been 
introduced in the House of Commons to amend the law 
with respect to the use of locomotives on highways, is 
one that no coachmaker can regard with indifference. Its 
object is to exempt carriages, propelled by other than 
horse-power, from the regulations of the Locomotives Act 
in cases where they are not used for traction purposes. 

Now, the Locomotive Act was passed mainly with the 
object of applying to engines used for traction purposes, 
and it was totally inapplicable to the light horre'ess car- 
riages which are used in Paris and other parts of France. 

By the law of this country, the road engine cannot pro- 
czed at a greater speed than 4 miles per hour in the 
country and 2 miles per hour in the town, and the object 
of the new Bill is to remove the legal obstacle as to speed 
in order that we may try thoze light self-propelled car- 
riages wh'ch are used in Franc, where they are very 
correctly called “‘automobiles.” It is nob to be believed 


that our country, which builds locomotives as excellent 
as any that are made, and which, for a long time, led the 
world in their production, can any longer refrain from 
following the lead of its neighbours in experiments which 
have yielded such valuable results. 

We know that steam carriages were used experimentally 
in this country more than half a century ago. Those of 
Hancock ran in London; Gurney worked his between 
London and Bath and elsewhere; and there was a 
regular service betw6éen Glasgow and Paisley, and between 
Edinburgh and Leith. 

The advent of the heavy traction engine, however, pre- 
vented any development of this method of locomotion, 
and it has been left to our neighbours on the other side of 
the Channel to demonstrate the value of a means of transit 
which we have neglected. In France the horseless 
carriage is permitted a speed of 7 miles an hour in the 
towr, and 12 miles in the country. The recent contest 
batween Paris and Bordeaux—in which 27 automatic car- 
riages were engaged—was organised with a view to deter- 
mine the best kind of motor for such a purpose. With a 
carriage traversing all kinds of roads, the conditions under 
which an engine has to work are so varying that the selec- 
tion of the best motor will be a matter of difficulty ; but 
it will, doubtless, be overcome, and in future years elec- 
tricity will, in all probability, furnish the power. 

The motor of the most successful carriages in the Paris- 
Bordeaux trials was a petroleum or gasoline engine, in 
which petroleum is converted into vapour in a heated 
chamber, from which it passes into the cylinder, is com- 
pressed by the piston, poe exploded. The chief objection 
to this form of motor is the vibration caused by 1¢ con- 
tinuing to work whether the carriage is moving or nob, 
and it will require a particularly well framed body to 
resist this action. The horseless carriages used in France 
may be divided into two classes: (1) those in which the 
motor and carriage are combined in one; and (2) car- 
riages quite distinct from the engine, which runs in front 
and draws the carriage—generally in the form cf a 
wagonette—behind it, the fore-carriage being taken out 
and the top-carriage resting on the rear cf the engine. 
The latter form, in my opinion, may be dismissed as un- 
likely to come into general use. They are unsightly, and 
must be unsteady and difficult to manage when turning. 

The other form, in which the carriage and the motor 
are combined, is, to my mind, much more workmanlike. 
Sometimes the motor is in front, and sometimes behind, 
and the body is made in various forms, a dogcart with 
two or four seats, a wagonette with or without a head, a 
phaeton with or without a head, or a small omnibus. 

Messrs. Panbard and Levassor make these mechanical 
carriages to run at a speed of 18 kilcmetres per hour, 
which is equal to 11 miles 300 yards. This speed may be 
exceeded where the state of the roads permits, but it 
strikesone asample. The cost of running is surprisingly 
small, the average being 4 centimes per kilometre for a 
carriage with two seats, and 5 centimes for one with four 
seats. The prices range from 168/. for a carriage with 
seats for two persons, to 210/. for a small omnibus with 
seats for four. A wagonette omnibus costs 226/., and a 
vis-i-vis pheeton 216/., while the charge for india-rubber 
tyres is from 161. to 241, additional. 

The opinion has recently been expressed in the Standard, 
that if once the trammels are taken off this method of 
locomotion in the United Kingdom, the development that 
will follow will assuredly grow to extraordinary propor- 
tions, and I am bound to confess that I concur in this 
view. It may become a reality which we, as coachmakers, 
will have to facein the near future. 

I am no} pessimist enough to believe that carriage 
manufacture, as we now understand it, will suffer to any 

rea) extent, or that the production of harness will ba 
ess, The number of horses and carriages did not decrease 
as was predicted when the locomotive displaced the ccach. 

It is possible to create a demand and a new industry 
without injuriously affecting those already in existence. 

We have seen this in the marvellous extension of 
cycling. But if horaeless carriages come into general use 
is this country, it will be our duty, as assuredly it will be 
to our interest, to take care that their manufacture, in so 
far as concerns everything but the motor, is the work of 
the carriage manufacturer. In the interests of our trade, 
we must watch the improvements which are being con- 
stantly effected in machinery, and particularly in the 
application of electricity. To a limited extent we have 
availed ourselves of its advantages in the lighting of car- 
riage*, and I hops that we may soon be enabled tu adop3 
the electric welding process described by Mr. Manville 
last year. It is a powerful auxiliary within the reach, if 
not of the coachmaker, at any rate of those who supply 
him with some of his ironwork. 

I need not dwell upon the importance of what is termed 
the efficient union of the materials of which a structure 
is comp sed. In the case of such parts of a carriage 
ironwork aa the axles, the tyres, and the body plates, 
the necessity for efficient union is imperative. There is 
always a doubt about a weld, no matter how good it may 
appear and how well it may bear certain tests. An im- 
perfect weld may be the result of several causes—too little 
or too much heat, insufficient hammering, the presence of 
vitrified oxide, or of dirt. It is most frequently the latter. 
Ia the case of electric welding the condition of pie is 
fulfilled. We obtain an equal temperature in the pieces 
to be joined, as the inner parts of the metal may be 
brought up to be fused, and the operation is not on'y 
perfectly performed, but it is done much quicker than by 
the older methods. The method offers great advantages 
to the manufacturer of coach axles, and its use would be 
a guarantee to his customers of the reliability of his 
productions. 








Tanit1.—The electric light has just been introduced 
into Tahiti. 
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WINDLASS AND CABLE GEARS. 

Tue works of Messrs. Napier Brothers, Limited, 
Glasgow, recently visited by the members of the Insti- 
tution of Mechanical Engineers, are on the site of the 
tirst locomotive works of Messrs. Neilson and Co. 
They have been remodelled and set out for the manu- 
facture of first-class windlass, capstan, and steering 
gears for Admiralty and general- mercantile marine 
work. At the present time there are in hands the 
windlass and capstan gear for H.M.SS. Powerful, 
Terrible, Mars, Hannibal, Jupiter, and Cwsar, in addi- 
tion to gears for other vessels now being built in 
France for Messrs. Le Bordes, at La Loire and La 
Seyne, and for vessels of the chief passenger lines, such 
as the North German Lloyd’s, the Castle Line, the 
Royal Mail Line, the Glen Line, &c. : 

The illustrations given on the present and opposite 
pages are typical gears for the first-class cruisers and 
battleships as mentioned above. : 

Figs. 1 and 2 show the position of the gear in the 
forward part of the vessel; Figs. 3 to 6 show the 
elevation, top deck plan, and lower deck plan of 
the forward gear. The cables are 2,°,in. in dia- 
meter, and the engines, which are placed under- 
neath the protective deck, have cylinders 14 in. 
in diameter by 12 in. stroke; they are con- 
nected by spur, bevel, and worm gear to the three 
cable capstans above. All the gearing wheels are 
machine cut ; the spurs and bevels are of cast steel ; 
the worms are of forged steel, and the wormwheels of 
phosphor-bronze. Special machinery has been laid 
down by Messrs. Napier Brothers for the machine 
cutting of these wheels. The large wormwheels are 
5 ft. in diameter and 44 in. pitch, and are made a per- 
fect working fit. The thrust bearings are lined with 
white metal, Admiralty mixture, and the whole of the 
gearing, when being tested under a load of 45 tons, at 
a speed of 30 ft. per minute, and with a pressure of 
steam of 150 1b., ran quite cool. The capstans are 
fitted with Napier’s self-holding brakes and their 
patent driving-pin arrangement. Fig. 3 shows this in 
detail on the upper and lower decks, 

A plan of the aft gear is shown in Fig. 7; it is 
similar to the forward gear. The cylinders of the 
engines are 1] in. in diameter by 10 in. stroke. 

All the manipulations for working both gears are 
controlled from the top deck, clutches and hand gear 
being provided for working each separate cable and 
capstan wheel by hand, or by steam, as desired. The 
starting, stopping, connecting, disconnecting, and 
veering out can all be controlled by one man, and with 
perfect safety to himself. The brakes are perfectly 
self-holding in the veering-out direction, and require 
no screwing up to make them grip, while they free 
themselves during hoisting. Although self-holding, 
they can easily be slackened, and can pay out the cable 
inch by ioch, or at any desired speed, and then be 
stopped without any jerk. As the attendant knows 
that in order to stop the running out of the 
cable be has only to let go his brake handle, it 
gives him great confidence in cases of emergency. 
The brakes are made powerful enough to resist 
the greatest strain that can be put upon them by 
the cables, The facility of paying out in heavy 
weather is of the greatest importance, and the 
thorough control that one man has over the brake and 
the driving-pin arrangement places Messre. Napier 
Brothers’ gear in the front rank of cable gears. 
This gear has undergone a gradual development for 
the last 30 years, Mr. Robert D. Napier and Mr. John 
D. Napier having successively designed improvements, 
while under the present management of Mr. T. M. 
Grant and Mr. Alexander Kelly, with improved tools 
and machinery, the works are most successful. 

The gear for H. M.S. Powerful was completed, before 
the launch of that vessel, on July 24, by the Barrow 
Naval Construction and Armaments Company, 
Limited. The Terrible’s gear was finished at Clyde- 
bank the endof July. The gear for the Mars is now 
being fitted on board at Laird’s, Birkenhead. The 
gears for the Jupiter, Hannibal, and Cwsar are now 
under completion in the works. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14, 

Tue American iron trade is gradually quieting down 
to normal conditions, but on account of the advances 
in wages and increase in raw material, quotations 
remain firm. The trade is strong, and prices will 
remain firm because of the oversold condition of mills 
and furnaces and the growing probabilities of a large 
autumnal demand. Bullets have advanced, owing to 
the placing of large orders in Western Pennsylvania, 
Quotation for easterns, 23 dols. All interest centres in 
September and October developments. Railroad com- 


panies are still ordering cautiously. Their gross earn- 
ings fell off 10,000,000 dols. per month from July, 
1892, and during the past four months they recovered 
one-half. 
recovered, there will be a 
and equipments. 


When it is seen that the other half will be 
henomenal demand for rails 
All railway m2nogervs are anxious 
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to spend money in putting their roads in prime condi- 
tion. The total earnings on 122 roads for July, with a 
mileage of 98,433 miles, were 38,912,839 dols., as com- 
pared with 33,555,253 dols. for July, 1894, 

The large exports of gold are a disturbing factor. 
Crop reports are favourable. There is a lack of har- 
mony among railway managers. Anthracite coal pro- 
duction is still conducted recklessly. Industrial con- 
ditions are favourable. Threatened coal strikes have 
been averted. Labour agitations are of insignificant 
proportions, The wages of 10,000 puddlers were on 
August 1 voluntarily advanced 25 cents per ton. Iron 
and steel mill production at maximum points will be 
necessary throughout the remaining months of the 
year to meet requirements. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Companies’ Meetings.—At the half-yearly meeting of 
Messrs. Vickers, Sons, and Co., held at Sheffield, the 
report of the directors was adopted, and an interim divi- 
dend of 24 per cent. was declared (less income tax) on the 
reference 5 per cent. stock. ‘The Hardy Patent Pick 
mpany, Limited, have just held their annual meeting at 
Sheffield, when the report was adopted, and, in accordance 


cent., making, with the interim dividend, 6 per cent. for 
the year, was declared. 


Strike at Wath Main.—The strike at the Wath Main 





Colliery, which has been going on for the last week, shows 








with its recommendations, a further dividend of 34 per ] 








nO indication yeb of being aihicably settled. There aré 
some 900 employés affected, and the situation, conse- 
quently, is considered a serious one in the district. The 
unemployed still maintain that the proposed change in 
the mode of working would be tantamount to a substan- 
tial reduction in wages, and in this contention they appear 
to be borne out by the officials of the Yorkshire Miners’ 
Association, as well as by the rest of the miners in the 
district. The men are resolute in the course they are 
taking, and they state that, although they would be glad 
to resume work, this will not happen unless it can be done 
according to the representations made by their leaders on 
their behalf. The colliery-owners, it is surmised, are sup- 
— by the colliery-owners generally, as the former 

ave recently joined the Masters’ Association. Financial 
support has been promised the men by the Mexborough 
and District Federated Trades Council. 


Dispute at Hickleton Main Colliery.—General regret is 
expressed that a dispute has arisen at this colliery, as itis 
only a little more than twelve months ago since mining 
operations were commenced in this new pit. Thecolliery 
company considered the time had come when the miners 
(who had been in the receipt of 1s. an hour for eight 
hours a day) must establish a price list in the usual way 
for the regulation of the wages, and it is in consequence 
of this that the temporary disagreement has arisen. The 
miners say there can be no cause of complaint if the price 
ist is on similar lines to those in vogue at other col- 
lieries in the district, but the contention is that the figures 
submitted show a diminution in wages as compared with 
the arrangements elsewhere. Representatives of the 
Yorkshire Miners’ Association having waited upon the 
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colliery company, it is anticipated that in consequence 4 
speedy settlement of the dispute will be arrived at. 


Iron, Steel, ard Coal.—The demand for hematite has 
been fully maintained and prices are very firm, but not, 
as a rule, quotably higher. There has been no change in 
the prices asked for finished material. In consequence of 
the means of production exceeding the demand for rail- 
way stores, most works have to be Jaid idle first in one 
department and then in another. Notwithstanding that 
prices are so low, railway companies show but little dis- 
position to lay in stocks, but rather order to meet cur- 
rent requiremente. No further orders have come in for 
armour-plates, but there is still plenty of work on hand. 
In preparation for the colder weather, there is a brisker 
demand for household coal, but, on the whole, the coal 
trade is very languid, and coalowners are looking forward 
somewhat anxiously for the time when the present ar- 
rangement as to wages will terminate. 


The Lighter Trades.—Business 18 very unevenly dis- 
tributed in most of the lighter industries, for, while 
some firms are well employed, others have booked but 
few orders. The demand for files is well maintained, 
and few competent fileworkers are oub of employment at 
the present time. Angust is usually a quiet month in the 
silver and electro-plate branches, and this year there is 
no exception to this rule. The cutlery trade, as a whole, 
is in an unsatisfactory condition. Some better orders 
have come in from the London market during the last 
week or two, but reports from the south and west coast 
watering-places are discouraging. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at the weekly market here was only small, 
many of the habitués being away attending the meeting 
of the Iron and Steel Institute at Birmingham, and the 
local race holidays also probably interfered with the 
attendance. In spite of these circumstances, however, 
the market was very firm, and a fair amount of busi- 
ness was transacted. The desire to speculate was 
more noticeable than it has been for some time past, 
and quotations for pig iron had a decided upward ten- 
dency. It was said that Messrs. Walker, Maynard, 
and Co., who have lost no time in making good the 
damage done by the recent lamentable explosion at their 
Redcar iron works, were likely to blow two of their fur- 
naces in almost directly. Consumers of pig iron were 
rather anxious to enter into contracts for delivery over the 
rest of the year, believing that there is not much likeli- 
hood of lower rates than prevail at present. The general 
quotation for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron was 363. 641., and most of the iron that 
was sold changed hands at that price. Some sellers held 
out for 363, 9d., which figure was readily paid for delivery 
over next month. In one or two cases makers, nearly 
all of whom are pretty well off for orders, quoted No. 3 
at 378. The common qualities of pig iron were stiffer, 
No. 4 foundry being 353. 6d., grey forge 34s. 6d., and 
white, 333. 6d.—all for early delivery. Middlesbrough 
warrants were very firm, and closed 37s. 24d. cash 
buyers. East coast keneaiee pig iron was in good request, 
and sellers asked rather higher rates. For early f.o.b. 
delivery of Nos. 1, 2, and 3, 443. 3d. was paid, and some 
firms would not quote below 443.6d. Spanish ore showed 
some improvement. Rubio was 12s. 44d. to 12s. 6d. ex- 
ship Tees. To-day there was not a great deal doing, but 
affairs were very firm. Few sellers would listen to any- 
thing below 363. 9d. for early delivery of No. 3. Cleveland 
pig, and that price was paid, whilst for delivery to the 
end of the year up to 37s. 3d. was quoted. Middlesbrough 
warrants advanced to 37s. 7d. cash buyers, which is the 
highest figure touched fora very considerable while. 


Manufactured Iron and Steel.— Unfortunately the manu- 
factured iron trade shows scarcely any signs of improve- 
ment. New orders are very difficult to secure, and 
although cost of production has advanced a good deal 
lately, prices for finished iron goods do not advance at all. 
A better state of affairs prevails in the steel industry. 
Most firms have a lot of work on hand, and some of them 
do not care to enter into further contracts at present 
market rates. There is, however, plenty of room for im- 
provement. Considering cort of raw material, quotations 
should be higher. The following are about the market 
quotations : Common iron bars, 4/. 15s. ; best bars, 5/. 5s.; 
iron ship plates, 4/. 12s. 6d.; iron ship-angles, 4/. 10s. ; 
steel ship-plates, 4/. 17s. 6d.; steel ship-angles, 4/. 15s. ; 
and heavy sections of steel rails, 3/. 123. 6d.—all less the 
customary 24 per cent. discount for cash, except rails, 
which are neo at works. 


The Coal and Coke Trade.—Fuel, on the whole, is 
steady. At Newcastle best Northumbrian steam coal is 
reported strong at 93. f.o.b., second-class qualities 83, 6d., 
and small 32. 3d. Gas coal is re;orted in rather better 
demand, and prices vary from 6s, to 63. 6d., according to 
quality. Bunker coal is in fair demand, and though the 
supply is very large, sellers are rather careful about nego- 
tiating. Prices do not advance, being from 6s. to 7s. for 
ordinary unscreened qualities f.o.b. Tyne. Coke is firm ; 
here about 123. 444d. may be regarded as the price for 
blast-furnace qualities delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 
Yardiff.—The output of steam coal has been somewhat 
below the average, and this has tended to strengthen the 
markets ; some coalowners have disposed of their produc- 
tion until the close of the month. The best steam coal 
has made 103. 3d. to 10s. 6d. per ton, while secondary 
qualities have brought 92. 6d. to 93,94. per ton. The 





demand for household coal has somewhat improved, but 
the general tone of business has been still sluggish ; No. 3 
Rhondda large has made 9s. to 9a. 3d. per ton. The de- 
mand for patent fuel is improving. C ke has been steady; 
foundry qualities have made 14s. 9d. to 15s. 9d. per ton ; 
and furnace ditto 11s. 91. to 13s. 3d. per ton. The manu- 
factured iron and steel trades have maintained the im- 
provement recently observable in them. Orders for steel 
rails have been coming in fairly well ; heavy sections have 
made 3/, 12s. 6d. to 3/. 15/. per ton, while light sections 
have brought 4/. 52. per ton. 


Snowdon Railway.-A railway from Llanberis to the 
summit of Snowdon is rapidly progressing, and it is ex- 
pected that the line will be opened for traffic towards the 
close of September. Thesecond viaduct has been finished, 
and the rails have been in part laid, but the lower viaduct 
is not yet laid. 


The *‘ Spanker.”—The Spanker, torpedo gunboat, had a 
further trial of ber Du Temple water-tube boilers at Key- 
ham on Thursday, when the results were satisfactory. The 
trial, which was intended to test the boilers’ evaporative 
efficiency and coal consumption, was attended by Mr. H. J. 
Oram, senior engineer inspector at the Admiralty; Mr. 
F. D. Hobbs, representing the chief engineer at Keyham ; 
M. Gaudin, engineer and Admiralty interpreter; Mr. 
A. E. L. Westaway, chief engineer of the vessel; and a 
staff of French engineering officials representing the Du 
Temple firm. 


Great Western Railway —At the half-yearly meeting 
of the Great Western Railway Company on Thursday, 
the cha‘rman said the directors asked for an additional 
expenditure of 30,0007. on the Avonmouth and Severn 
Tunnel line, an expenditure of 10,000/. for adapting the 
line between Brymbo and Ruthin-road for passenger 
traffic, and an expenditure of 30,000/. on widening the line 
and providing additional accommodation at Cardiff. 
There was a considerable amount of work going on at 
Cardiff, and the improvements were needed to enable the 
company to deal better with the heavy traffic which the 
company had in that district. Colonel Roberts asked 
whether it was true that the Great Western Company 
was proposing to run a line of steamers from Cardiff 
to New York. Thechairman said he had not seen it 
stated that the Great Western Company proposed to do 
so, but he was informed that Great Western stock had 
gone up in consequence of a statement that a company 

roposed to run a line of steamers from Cardiff to New 
York. So for as the Great Western Company was con- 
cerned, they had nothing to do with the affair. He 
should be glad, however, to see the idea developed. 


Mooring Accommodatisn at Devonport.—During the 
past week the flotilla of first-class torpedo-boats in the 
Fleet and Dockyard Reservesat Devonport has been moved 
from its moorings off Keyham to a new berthing ground 
off Wilcove. The boats now employed with the mobilised 
squadron will also use the new moorings when they return 
to Devonport. Notwithstandiog the rapidly increasing 
fleet of ships at Devonport, the Hamoaze is freer for 
navigation now than it has been for 20 years. This is due 
to a rearrangement of old mcorings, as well as to new 
berthing accommodation provided for battleships and 
small craft off Petre and Carew Points on the Corr ish side 
of the Hamoaz, 

Gilouce ter Railway Carriage and Wa,on Company, 
Limit.d.—The directors report that the profits of the past 
year have not been so large as in the previous twelve 
months, although the amount of business done was 
greater. Satisfactory progress is being made in what the 
directors term the company’s road vehicle department. 
The directors have purchased the freehold of the land 
leased by the company from the town council of Gloucester 
for 20,0007. ; this land has on it the largest portion of the 
company’s buildings and machinery. he disposable 
balance of revenue admits of a dividend for the 3 ear end- 
ing June 30, 1895, at the rate of 7 per cent. per annum, 
leaving a balance of 425/. 0s. 11d. to be carried to the 
credit of 18956. The company now repairs and maintains 
18,723 wagons, including those belonging to the company. 
The company has 4827 wagons let on simple hire. 


More Welsh Coal.—The Dowlais Iron Company is 
sinking new pits ab Navigation. Considerable difficulties 
have been met with, but on Saturday the company struck 
the 9-ft. seam at a depth of 740 yards in the South Pit. 


South Wales and the United Statis.\—The Bute Docks 
Company, in view of the increase in the import trade of 
Cardiff likely to be secured by the establishment of a line 
of steamers plying direct between Cardiff and New York, 
proposes to build a series of warehouses on the eastern 
side of the East Dock. These warehouses will be made 
dépots for steamers of all kinds entering Cardiff with 
grain or general cargoes. Plans have been prepared for 
the warehouses, but no contract has yet been let for their 
construction. The directors of the Barry Railway Com- 
pany are said to contemplate the establishment of a Trans- 
atlantic line of st rs for p gers and goods; with 
this object, Barry Island has been connected with the 
mainland. 











CoaLIn Francr.—The extraction of coal in the French 
department of the Pas-de-Calais in the first half of this 
year was 5,314,647 tons, as compared with 5,331,534 tons 
in the corresponding period of 1894. The extracticn 
effected in the department of the Nord in the first half of 
this year was 2,451,746 tons, as compared with 2,469,057 
tons in the correspondirg period of 1894. Tbe combined 
output of the two departments in the first half of this 
year accordingly amounted to 7,766,393 tons, as compared 
with 7,800,571 tons in the corresponding period of 1894, 
showing a decrease of 34,178 tons this year. The largest 
production was, as usual, ¢ ffected by the Arzin mines. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — There was a moderately 
active market last Thursday forenoon, when some £000 
tons of Scotch and 3500 tons of Cleveland iron were dealt 
in. Hematite irons were not dealt in, and were easier in 
price. The turnover in the afternoon was limited to 6000 
or 7000 tons, and the tendency of prices was just a tone 
firmer. Scotch was done at 45s. 94d., and then at 45s. 9d. 
per ton cash, with buyersover. At the close of the market 
the settlement prices were—Scotch iron, 45s. 9d. per 
ton; Cleveland, 36s. 9d.; Cumberland and Middles- 
brough hematite iron, 45s. 7}d. and 44s, 3d. per ton 
respectively. Business was very quiet on Friday 
forenoon, but prices were firm, Scotch advancing 4d. 
to 453. 10d. cash. About 10,000 tons changed hands. 
Firmness again characterised the market in the after- 
noon, but the dealing was limited to about 10,000 tons. 
Scotch iron was done at 453. 10d. per ton casb, with 
buyers over, thus showing an improvement of 1d. per ton 
ontheday. The other kinds of iron were proportionately 
better in price, and the settlement prices at the close 
were, respectively, 45s. 104d., 36s. 104d., 45s. 9d., and 
44s, 3d. per ten. Monday’s forenoon market was inactive, 
but the tone was very firm. A few thousand tons of 
Scotch iron changed hands, and the price rose another 1d. 
per ton at 45s. 114d. cash. Cleveland and hematite 
irons also advanced in price, In the afternoon the 
sales were on a larger scale, and the prices of 
Scotch and Cleveland rose 1d. and 14d. respectively. 
The closing settlement prices}were, respectively, 46s., 
37s. 14d., 45s. 104d., and 443. 44d. per top. On Tuesday 
forenoon the warrant market was very idle. Not more 
than 7000 tons of iron were dealt in, and operators were 
slow to sell. Prices were firm. The afternoon market 
was very idle. Scotch, onsale of a thousand tons, touched 
453. 114d. per ton, but rallied, and closed 46s. 1d. per ton 
sellers, At the close the settlement prices were46s., 37s. 3d., 
46s., and 44s. 3d. per ton respectively. Only some 10,000 
tons changed hands this forenocn, but prices were strong, 
an advance of 3d. to 33d. p:r ton being reported all 
round. In the afternoon tbe price of Scotch rose to 
463. 6d. per ton cash, with little business doing. The 
closing settlement prices were, ~~ 46s. 6d., 
37s. 74d, 463. 6d., and 44s. 6d. perton. The following 
are the current quotations for some No. 1 special 
brands of makers’ iron: Clyde, 49s. per ton; Summer- 
lee, Gartsherrie, and Calder, 50s. 6d. ; Coltness, 52s. 6d.— 
the foregoing all shipped at Glasgow; Shotts (shipped at 
Leith), 52s. ; Carron (shipped at Grangemouth), 54s. per 
ton. Last week’s shipments of pig ircn from all Scotch 
ports amounted to 8275 tons, as compared with 1456 tons 
in the corresponding week of last year. They included 
100 tons for South America, 120 tons for India, 365 tons 
for Australia, 846 tons for Italy, 345 tons for Germany, 
450 tons for Holland, 121 tons for Spain and Portugal, 
1¢5 tons for China and Japan, nl, quantities for 
other countries, and 5689 tons coastwise. here are 
still 76 blast-furnaces in actual operation in Scotland, 
against six at this time ]ast year. Four are making basic 
iron, 24 are i hematiteircn ore, and 48 are mak- 
ing ordinary iron. The stcck of pigiron in Messrs. Connal 
and Co.’s public warrant stores stood at 285,027 tons, as 
compared with 283,235 tons yesterday week, thus showing 
for the past week an increase amounting to 1792 tons, 
A considerable amount of speculative business has been 
doing in pig iron lately, and home consumers and ex- 
porters are also reported to be buying more freely. 


Finished Iron and Steel.—More business is doing in the 
finished steel and malleable iron trades, and better prices 
are being paid for the products. 


Glasgow Copper Market.—The market was firm last 
Thursday forenoon, when 50 tons changed hands at 
46/. 15s. per ton cash, and 47/. two months. In the after- 
noon, however, the market was inclined to be easier, on 
realisations, and 100 tons were dealt in at 46/. 18s. 9d. per 
ton cash, and 47/. 1s, 3d. three months, the market closing 
with sellers at those prices. The market was steady on 
Friday, and prices were slightly easier in the afternoon. 
In the forenoon 100 tons changed hands, and in the after- 
noon 150 tons. Business was very slack on Monday fore- 
noon, but the sellers’ price was advanced 1s. 3d. per ton. 
A further advance was made in the afternoon. Scarcely 
any business was done yesterday to test the market, 
but the price eased off 2s. 6d. in the forenoon, followed by 
a similar decline in the afternoon. Copper was sold this 
forenoon at 47/. and 46/. 18s. 9d. per ton cash, and the 
price was the turn easier in the afternoon. It is worthy 
of note that since the openipg months of the year the 
price of G.M.B. copper has risen upwards of 7/. per ton. 
If the present price is maintained for the rest of the year 
—and authorities have no coubt on that score—the 
increase on last year’s prices will be about 10/. per ton, 
which will mean a handsome difference to producers. 


Sulphate of Ammonia —This commodity is in somewhat 
better demand. Up to9/. 7s. 6d. per ton was done yester- 
day, with buyers over. The year’s shipments from Scot- 
land now amount to 62,693 tons, or rather more than for 
the same period of last year. 


Steel Company of Scotlard.—The accounts of the Steel 
Company of Scotland, Limited, for the year ended 
July 11 last, show, subject to audit, a gross profit, after 
payirg interest and other charges, of 14,296/. 12s. 4d. 
From tbat amount the directors deduct the sum cf 
97741. 11s. 4d. spent on the reconstruction of plant, &c., 
the balance being applied to the reduction of the amount 
at ths debit of profit and loss account for the previcus 
year. 


New Shipbuilding Orders.—Mr. A. R. Brown, Consul 
in Glasgow for Japan, has just placed with Messrs. Lob- 
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nitz and Co., Renfrew, an order for a large twin-screw 
ocean-going telegraph steamer, completely equipped for 
laying, picking up, and repairing telegraph cables. It is 
to be hoped that this is the first_of the orders which, it is 
is understood, the Japanese Government contemplate 
placing in this country.—Measrs. A. and J. Inglis, Gla-- 
gow, have booked an order from Messrs. G._ and J. Burns 
for a duplicate of the steamship Spaniel, which has 
proved so popular in the Glasgow and Liverpool trade. 
The new steamer will be employed along with the Spaniel 
in the same service. 





Tur CycrostYLeE Manirotpinc APPARATUS: AD- 
pENDUM —In our description of this device, on page 
225 of our last issue, we omitted to state that the appa- 
ratus in question is the invention of Mr. David Gestetner. 





CaTALocuEs.—We have received from Sir Howard 
Grubb, F.R.S., of the Astronomical Instrument Works, 
Rathmines, Dublin, a copy of his new illustrated catalogue 
of astronomical instruments, observatories, &c. Sir 
Howard has in the past constructed refractors up to 28 in. 
aparture and reflectors up to 48 in., and is, it appears, 
prepared to give estimates for still larger work. The 
catalogue is excellently illustrated and clearly printed. 





Tue ATLANTA Exurpition.—The United States War 
Department is arranging for an important representation 
at the approaching Atlanta Exhibition. he exhibib 
will comprise models of the Davis Island dam, the 
Mississippi ab Pine Bend, the Kenawha dam, and other 
works of that description. There will also be models of 
bridges, a mortar battery, a barbette battery, groups of 
torpedoes, &c. The ordnance exhibit will include a 
caisson battery wagon, forage, field, and siege carriages, 
field mortars, and other ordnance. 





Dr. Peter Denny.—We regret to learn, by telegraph, 
that Dr. Peter Denny, doyen of shipbuilders on theClyde, 
died on Thursday morning, at 9.40, after a long illness, 
He contracted cold in London on his return from Nice 
in April, and never recovered, the immediate cause of 
death being pneumonia, coupled with inflammation of the 
bowels. He was 74 years of age, and was the oldest 
shipbuilder on the Clyde, if not in Britain. Of his 
active career we hope to write next week. 





Tue Rack TO ABERDEEN.— Yesterday morning the east 
coast train won the race to Aberdeen, covering the distance 
of 523 miles in 520 minutes. The west coast ran its longer 
distance of 540 miles in 535 minutes, arriving 15 minutes 
after its opponent. The east coast train arrived at York, 
188 miles, in 182 minutes, and at Edinburgh, 3924 miles, 
in 379 minutes, or at the rate of 62.14 miles an hour. It 
made the entire journey atthe rate of 60.34 miles an hour. 
The west coast train reached Carlisle, 2994 miles, in 233 
minuter, and made the entire journey at the rate of 60.56 
miles an hour. It is reported that both trains reached 
Kinnabsr Junction simultaneously. 





AUSTRALASIAN TRADE.—The imports into the various 
Australasian colonies — Victoria, New South Wales, 
Queensland, South Australia, Western Australia, Tas- 
mania, and New Zealand—last year were valued at 
48,720,5311., as compared with 52,976,978/. in 1893. The 
exports from the seven colonies were valued last year at 
62,315,432/., as compared with 64,789,930/. in 1893. It 
will be seen that both the imports and exports declined 
last year; but this falling off was accounted for, to some 
extent, by the general decline in the prices of staple com- 
modities. One good feature in the returns is the excess 
of exports over imports. This excess amounted last 
year to 13,594,901/., while in 1893 it did not exceed 
11,872,9327. It should be remarked, however, that in the 
case of Western Australia the value of the imports ex- 
ceeded the value of the exports. 





Biast-FURNACES IN THE UNITED StaTEs.—The produc- 
tion of pig is again increasing in the United States. 
The number of furnaces in activity at the commencement 
of July, 1895, was 185, their aggregate weekly productive 
capacity being 171,194 tons. At the commencement of 
January, 1895, the corresponding number of furnaces in 
blast was 182, their aggregate weekly productive capacity 
being 168,414 tons. At the commencement of J uly, 1894, 
the corresponding number of furnaces in activity was 
107, their aggregate weekly productive capacity being 
85,950 tons. At the commencement of January, 1894, the 
corresponding number of furnaces in blast was 130, their 
aggregate weekly productive capacity being 99,087 tons. 
At the commencement of July, 1893, the corresponding 
number of furnaces in blast was 220, their aggregate 
weekly productive capacity being 153,762 tons. At the 
commencement of January, 1892, the corresponding 
number of furnaces in blast was 246, their aggregate 
weekly productive capacity being 173,068 tons. The 
weekly productive capacity of the furnaces in blast has 
moved on as follows, month by month this year: 
January, 168,414 tons; February, 163,391 tons; March, 
156,979 tons; April, 158,132 tons; May, 156,554 tons; 
June, 157,224 tons; and July, 171,194 tons, as already 
indicated. It will be seen that production has greatly 
revived during the last twelve months, and that it has 
now returned to about the level at which it stood in July, 
1893. The stocks of pig held at the commencement of 
J 7 were 543,382 tons, as compared with 648,132 tons 
at the commencement of June, and 780,729 tons at the 


commencement of May. ‘The very appreciable decrease 
— in stocks accounts for the increase in produc- 
ion. 





MISCELLANEA. 


M. A. Wirz has recently been measuring the quantity 
of energy needed to light a vacuum tube, and finds it to 
be less for a given light value than in any other modes 
of lighting now in use. 


The gas and electricity committee of the Bradford Town 
Council has decided to put down new condensers at the 
borough electric supply works at a cost of 2200/. Ibis 
estimated that the new condensers will effect a saving of 
250/. per annum. 


The traffic receipts for the week ending August 11 on 
33 of the principal lines of the United Kingdom amounted 
to 1,832,7067., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,746,118/., with 18,522? miles open. 
There was thus an increase of 86,5887. in the receipts, and 
an increase of 2174 in the mileage. 


The men employed by the Barrow Steel Company 
having declined to work on the wages award given by 
Mr. Jeremiah Head, of Middlesbrough, who some three 
or four months ago was appointed arbitrator, the directors 
closed the works on Saturday for an indefinite time. 
About 2000 men are affected. The works will not be 
restarted until there is a prospect of plenty of trade at 
paying prices, nor until there can be made with the men 
an arrangement likely to work satisfactorily. 


The United States triple-screw cruiser Columbia was re- 
cently ordered to make the trip from Southampton to New 
York as fast as possible, with a view to comparing her per- 
formances with those of the big liners. The actual time 
taken proved to be seven days all but 11 minutes, but the 
whole of the oa e was made under natural draught. It 
had been inten nite use forced draught on the last day of 
the voyage, but the coal supply was so low that it could not 
be brought from the remote parts of the ship where it was 
stored fast enough to allow of this being done. 


The water works committee of the Leeds Town Council 
has decided to ask the Council for authority to apply to 
the Local Government Board for sanction to a loan of 
100,000/. under the powers of the Leeds Improvement Act, 
1893, for water works purposes. The loan has no connec- 
tion with a projected extension of the Washburn reservoir 
system, but it is required for extensions of service mains, 
necessitated by the growth of the city, the construction of 
a 30-in. main from Eccup to Swinstyr, the making of 
service reservoirs at Harehills and Beeston, the building 
of pumping engines at Headingley, &c. 


A single driver four-cylinder compound express locomo- 
tive has recently made some remarkable runs on the Phila- 
delphia and Reading Railroad. The driving wheels are 
84} in. in diameter over treads. The high-pressure 
cylinders are 13 in. in diameter, and the low- pressure 22 in. 
A high and low pressure piston-rod are coupled to one 
cross-head, the stroke being 26 in. The steam pressure is 
200 lb. per square inch. Oa a run of 18 consecutive miles 
an average speed of 68.4 miles par hour was maintained, 
the load consisting of six passenger cars of the usual 
American type. The highest speed registered for any one 
mile was 78.5 miles rer hour. 


Messrs. Meldrum Brothers, of the Atlantic Works, 
Manchester, are introducing a form of analyser for ascer- 
taining continuously and automatically the percentage of 
carbon dioxide in furnace gases. The apparatus consists 
essentially of a delicate gas balance, Carbon dioxide 
beingimuch heavier than air, the greater the percentage of 
this present in the smoke, the greater the deflection of the 
needle of the balance. A Table is provided, showing at a 
glance the percentage of this gas corresponding to any 
given deflection, and forms a ready means of ascertaining 
whether the amount of air admitted to the furnaces is 
much in excess of what it should be. 


An enthusiastic Frenchman has recently proposed to 
reform our measure of time and angles on the decimal 
system, the day and the circle being both divided into 
100 equal parts. No doubt, for the purposes of calcula- 
tion, this would be a great convenience, as minutes and 
seconds are simply nuisances when arithmetical problems 


of multiplication and division areconcerned. The system | Th 


is, however, in universal use, and so far as time measures 
are concerned, by very far the greater portion of the com- 
munities of the world suffer no inconvenience from the 
present system, and would strongly resent a change made 
solely in the interests of a small percentage of computers. 


The American liner St. Louis was taken out for trial 
on ret under the superintendence of Captain Brad- 
ford, U.S.N., assisted by Lieutenant Mulligan, U.S.N., 
returning to Southampton in the evening. She was 
run a distance of 104 knots, 52 knots with the tide 
and 52 knots against. Her speed on the 52 knots with 
the tide was 23.6 knots; on the 52 knots against the 
tide her speed was 21 knots, giving a mean speed of 
22.3 knots. This was 2.3 knots more than was required 
to fulfil the contract with the United States Government 
and the naval officers conducting the trial expressed 
themselves as exceedingly gratified with the results. 
Everything worked perfectly. 


The proper spacing for the rivets in bridge members, 
when it is intended that a number of plates shall work 
together as a whole, has not been very carefully inves- 
tigated experimentally, and no doubt in most structures 
the error is very well on the eafe side. In a communica- 
tion to the American Society of Civil Engineers, Mr. Carl 
Gayler notes a failure from the use of too great a rivet 
pitch, which may be of interest. In this instance, some 
columns, built up out of quarter-sections, were riveted to- 
gether with 4-in. rivets set aba 12 in. pitch. After atime 
the joints opened. A rule which has been adopted in 





several American specifications, is that the extreme rivet 


pitch in such cases must not exceed 16 times the thick- 
ness of the thinnest outside plate concerned. 


Some recent experiments of MM. Raoul Pictet and 
Altschul show that phosphorescence ceases at very low 
temperatures. Glass tubes filled with sulphides of cal- 
cium, strontium, or barium were exposed to the sun. 
Taking the tubes into a dark room, the intensity and dura- 
tion of the phosphorescence were noted. After having 
been sunned afresh, the tubes were now plunged into a 
vessel of liquid nitrous oxide, and their temperature 
reduced to — 140 deg. by lowering rapidly the pressure 
on the liquid. Under these conditions the tubes showed 
at first no traces of phosphorescence in the dark, but after 
a time the upper and least cooled portions of the tubes 
began to glow, and as the temperature rose again the light 
extended, becoming finally as bright as in the first experi- 
ment. 


A syndicate has settled down upon a tract of peat land 
near Ramsey, and is opening up works which are to turn 
the peat of the fens to truly marvellous uses. Not the 
least wonderful appears to be that of making it into anti- 
septic ‘‘wool” for surgical use, and, when comprested, 
using it for turnery purposes, such as pianoforte lega, and 
even for such exceptional uses as machine bearings, axle- 
boxes, &c. Land is being bought up wherever possible, 
and a contract has been secured by a local firm of builders 
for the erection of extensive factories at Holme, seven 
miles from Peterborough. The peat is also being woven 
into cloth, varying in texture from the finest flannel for 
underwear to the coarsest matting. The fibre, contrary 
to what one would expect, can be bleached to snowy white- 
ness, while it will dye any colour. 


A series of articles on reservoir dams in Le Génie Civil, 
by M. A. Dumas, contains an account of the principal 
failures of which authentic records are available. So far 
as earthen dams are concerned, Dumas finds the 
catastrophe has always arisen from one of the five follow- 
ing causes: 1, Perviousness of the dam itself, or of the 
ground on which ib stands. 2. Insufficient size of the 
byewash leading to the water topping the bank. 3. The 
laying of = ae for drawing off the supply through the 
bank. 4. Wave action on the interior face of the dam, 
which in the case of large and deep reservoirs, exposed to 
strong winds, should be protected nob merely by stone 
——t but by a bearing masonry wall on the inner 
slope. This wall should at the same time be made in com- 
paratively small sections, so that unequal settlement shall 
not cause serious dislocations. 5. The use of unsuitable 
material in the core, 


A report has been issued on the proposed Uganda 
Railroad, the committee who have prepared it consisting 
of Sir C. Anderson, Sir M. F. Ommaney, Sir A. M. 
Rendel, Sir John Kirk, aad Colonel Colville. They 
estimate that by using a 3-ft. or metre gauge, and 
rails weighing 35 lb. per yard, the 657 miles of line can 
be constructed for 1,755,000/., or 2700/. per mile. The cost 
of three trains each way per week would amount to about 
50,0007. per year, and onetrain each way per week to 40,0007. 
a year, and for present requirements they hold that this 
latter service would be sufficient. With a freight rate of 
17/. per ton between the termini, they consider that a 
revenue of 20,0002. a year could be obtained, the present 
rates being, it should be added, 180/. per ton. The line 
would, however, greatly reduce the present expenditure of 
the }Government on stores, which amounts at present to 
27,0007. per annum, in addition to 10,000/. more for trans- 
port to stations previously served by the British East 
Africa Company. By the construction of the line, these 
charges would be reduced to about 6500/. per annum. 
The committee recommend that both the construction 
and working of the line should be undertaken by the 
Government; and, ens under the somewhat peculiar 
circumstances of the case, this plan may be the best, 
though there will always be the risk of the work getting 
into the hands of inefficient Engineer officers, 


In a communication to the Zeitschrift fiir Electrochemie, 
Mr. Werner Bolton describes a modification of the gravity 
primary battery, which is claimed to give very good 
results in working. The cell in question has electrodes of 
zinc and copper, which may be re by one of lead. 
e copper or lead plate lies at the bottom of the cell, 
and is surrounded with crystals of sulphate of copper, 
which keeps the electrode surrounded with a saturate 
solution of the salt. The zinc element, on the other 
hand, is immersed in a solution of zinc sulphate, 
which floats upon the denser medium below. In prac- 
tice, however, the two fluids finally mix, causing 
a deposition of metallic copper on the zinc plate. 
To prevent this, Mr. Bolton mixes gelatine with the sul- 
phate of copper solution, which sets on cooling, the copper 
or lead plate being thus surmounted with a gelatinous 
layer, some 3 in. deep. Above this comes a weak solu- 
tion of zinc sulphate, in which the zinc plate is immersed. 
The lower plate is covered with crystals of the sulphate, 
and the wire leading to it is brought up through a 1}-in. 
glass tube, also filled with crystals of this salt, affording a 
means of replenishing the cell as required. This tube is 
surrounded with a gelatinous solution of zinc sulphate, 
which on solidifying seals off the tube from the liquid 
zinc sulphate in which the negative element is im- 
mersed. The element is said to have given very satis- 
factory results under severe tests, and its resistance is 
only about 10 per cent. higher than that of an ordinary 
gravity cell. 








Rattway MaAreErig1 In Ecypt.—The value of the railway 
matériel imported into Egypt last year was 373,920/. In 
this total railway matériel of English manufacture figured 
for 32.23 per cent. ; Belgian, for 28.84 per cent. ; French, 





for 27.80 per cent. ; Turkish, for 9.50 per cent. ; German, 
for 1.37 per cent. ; and Italian for 0.27 per cent, 
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ROAD POWER CARRIAGES IN 
FRANCE. 


THE question of using carriages on common 
roads, moved by power other than that of horses, 
is rapidly assuming considerable importance in 
France, especially since the long-distance com- 
petitions of self-propelled vehicles, which took 
place some time since between Paris and Bor- 
deaux. The various devices that characterised 
the different machines competing in these trials 
are of considerable interest, and we hope to con- 
sider them in detail on a future occasion ; for the 
present it will be seasonable to say a few words 
on the subject from another point of view, that 
of the legislation which actually exists in France 
for the control of motors of this class. The intro- 
duction of power carriages in England is a matter 
which is just now attracting considerable interest. 
But before this can be done, radical changes must 
be effected in existing legislation, which practically 





be | Prohibits their use, the regulations controlling the 


employment of traction engines being applicable to 
the smaller machines. There appears to be a wide- 
spread desire to popularise the use of steam car- 
riages on common roads, and no doubt, in compli- 
ance with this feeling, the necessary concessions 
will be made for giving the experiment a fair 
chance. In France the employment of self-pro- 
elled vehicles has already assumed a certain 
importance, and will, no doubt, continue to in- 
crease ; in view of this probability it will be of 
special interest to know what are the laws and 
regulations by which this class of traffic is con- 
trolled there. 

The surveillance and regulation of all steam 
machinery (and under this general title are included 
gas, petroleum, and other motors), as well as the 
circulation of traflic on the principal highways, falls 
within the department of the Ministry of Public 
Works in France. It may appear somewhat curious 
at first sight that this department has never drawn 
up any special regulations regarding self-propelled 
vehicles ; it has even expressly specified, and fre- 
quently repeated the opinion, that such vehicles 
can in no way be placed under the same regulations 
as traction engines, and that they may be permitted 
to travel on the roads without being subjected to 
the same restrictions which apply to the larger 
machines. It may be inferred, therefore, that 
there exists no legislation controlling the smaller 
class of steam carriages; this, however, is not the 
case. In the first place, the motors, of whatever 
nature, employed in such carriages, are placed under 
the same laws which regulate very strictly the use 
of all steam and other power engines, in France. 
In the second place, they are affected by the regula- 
tions framed for the control of all classes of traftic 
on common roads; lastly, and this is the most 
interesting point, although such vehicles do not 
exist in any seriousnumbers, excepting in the Depart- 
ment of the Seine, there have recently been prepared 
special ordinances regarding the working and cir- 


"| culation of vehicles propelled by mechanical means 
5!on the public road; these regulations and the 
g| means taken to enforce them, emanate from the 


Prefet de Police. 

As is well known, a special characteristic of 
French legislation is its extreme attention to minute 
detail, which leaves but little opportunity (as is the 
case in England) to personal initiative and responsi- 
bility. It is not surprising, therefore, that the 
police regulations controlling power - propelled 
vehicles form no exception to the general rule, and 
the enumeration of the responsibilities assumed 
by the proprietors and drivers of steam carriages, 
are fully specified. As a first step, preliminary 
to securing the privilege to use such a vehicle, 
it is necessary to obtain a special authorisation, 
which is not for any prescribed period, but being 





held at the pleasure of the authorities, can be 








revoked by the Administration with little or no 
notice. In applying for the desired permission, a 
great mass of minute information is required ; such 
as the total weight of the vehicle and its equip- 
ments; the arrangements of its various parts ; 
a complete description of the motor; the names 
of the constructors of the carriage and _ its 
mechanism, and the address of the place where 
it is habitually stored. But previous to making 
such an application, it is necessary that the motor 
of the vehicle should have been subjected to all the 
official tests prescribed for engines and boilers, 
before sanction is given to place them in service. 
The Administration regards every steam and other 
power-propelled carriage as a possible source of 
danger, and requires that constructors shall give a 
special number to every machine that is manufac- 
tured ; by this means the makers are kept under 
constant supervision ; besides this, the person who 
wishes to obtain the authorisation, is obliged to 
submit to the authorities, complete working 
drawings of the machine, and to supply a list of the 
public streets and roads over which he intends to 
travel. It would appear that careful legislation 
could not go further than this, but such a conclusion 
would be quite erroneous. Before the permit is 
granted, a careful examination of the vehicle is made 
by an officer of the Department of Mines and Public 
Roads, who has to satisfy himself that no danger is 
likely to arise from the use of the carriage on public 
highways, and to report accordingly ; sanction may 
be given after such an examination, subject to 
special regulations which specify a long series of 
conditions that must be fulfilled by the machine, 
and complied with by its owner. It is provided 
that all reservoirs, pipes, and receivers of any kind 
which may contain gases under pressure, shall be 
maintained absolutely tight, so that no danger can 
arise from fire or explosion; the working of the 
machinery must not be of such a nature as to 
frighten horses, either by the escape of waste pro- 
ducts or by noise; if the power of the motor is trans- 
mitted by gearing, arrangements must be made so 
that the speed of the engine should be kept con- 
stant when it is running free; the safety and con- 
trolling devices must be always within easy reach of 
the operator, and the former must be set in a con- 
spicuous place where it can be freely examined, 
while the latter must be ready to the driver’s hand 
at alltimes. Among the safety devices specified are 
two brakes, or two levers operating the same brake, 
provided that one is sufficient to stop the vehicle 
promptly when running at its highest speed, and a 
means of instantaneous application is obligatory. 
Sanction is given that the maximum load on each 
axle may reach 10 tons, and even more under special 
circumstances. As to the speed permitted, a maxi- 
mum of 7} miles an hour is allowed in some streets 
of Paris, but this maximum may be reduced, ac- 
cording to the judgment of the inspectors; in the 
open country a speed of 124 miles an hour may be 
permitted on wide roads where there is com- 
paratively little traffic. The outside width of the 
vehicle must never exceed 8 ft. 4 in., and the tyres 
of the wheels must be broad and quite smooth. 
When all these conditions are satisfactorily com- 
plied with, the desired authorisation may be 
granted ; but what appears somewhat unreasonable 
is that such an authorisation does not apply to the 
vehicle, but only to the proprietor, and if the machine 
changes hands, the process of examination must be 
repeated. Moreover, the same proprietor is required 
to submit the machine for official examination at 
stated intervals. But this is not all; it does not 
follow that because the carriage has been ex- 
amined, tested, and the authorisation given, that 
its owner is at liberty to drive it through the 
streets as he could doa horse and carriage. It is 
necessary, in order to enjoy this privilege, to 
obtain a certificate of personal efficiency, and this is 
only granted toa man of at least 21 years of age, 
and after he has passed an examination before the 
Engineer of Mines. The candidate has to prove 
that he is thoroughly acquainted with the working 
of the machine; that he can tell when it is in 
thorough order; and that he is capable of making 
slight repairs. When all this has been done, and 
the possessor of the steam carriage is at last free 
to employ it, he is obliged always to carry with 
him the special authorisation and the certificate of 
efficiency, and every policeman he may meet has 
the power of stopping him and examining these 
documents. In addition to the foregoing regula- 
tions there are a number of others which refer to 
ordinary vehicles, but which apply cqually to power 
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carriages, such as the provision of lamps, keep-' 
ing to the proper side of the road, &. 

The driver must stop whenever his vehicle causes 
alarm to horses ; the speed must be limited to that 

of a walking pace in going through narrow streets, | 
or at the intersection of roads ; the driver must be 

provided with a horn or some similar s‘gnalling | 
instrument, but not with a steam whistle. This is 

a special regulation which, of course, does not 
apply to ordinary carriages, and it is doubtless | 
necessary, in spite of the strict regulations as | 
regards speed. It is expressly forbidden that the | 
steam carriage shall be used for hauling any vehicles 

a‘ter it. 

From the foregoing it will be seen that in France, 
power vehicles, intended for use on ordinary roads, | 
fall, on the one hand, under the regulations that 
control the use of steam boilers and engines, and, 
on the other, under the legislation which regulates 
the circulation of all classes of vehicles on roads 
and streets; thus, although there is no special 
legislation on the subject, the application of 
existing laws and police ordonnances are sufficient 
to provide against all probable dangers that might 
arise from the use of such vehicles. The special 
regulations to which we have referred apply only 
to Paris and the surrounding districts ; but if, as 
appears probable, there is shortly to be a general 
increase in the use of such vehicles, legislation 
on the subject will become necessary, which will 
probably embody most, if not all, of the restrictions 
we have described. It appears to us that no fault 
can be found with the somewhat stringent rules that 
have been put in force to regulate this new class of 
traffic ; if it is found by experience that the use of 
power carriages is not attended with inconvenience 
and danger to the ordinary pedestrian and to wheeled 
traffic, it is certain that a relaxation in the law will 
be permitted when expedient. Such an innovation 
in the means of locomotion may prove in the future 
to be of great value and convenience, but while itis 
in the experimental stage, it is only reasonable 
that the safety and convenience of the general 
public should be tha first and principal con- 
sideration. 





THE RAILWAY RACE TO SOOTLAND. 


‘* THE East Coast is thoroughly and hopelessly 
beaten.” These words were addressed to the 
writer one day last week shortly before leaving 
King’s Cross Station in the Aberdeen ‘‘ racer.” In 
face of the actual results attained by the rival com- 
panies up to the time of writing, this statement 
would appear to accurately describe the situation. 
The west coast companies, with a route 17 miles 
longer and decidedly stiffer gradients to overcome, 
had succeeded in arriving at Aberdeen, day after 
day, with clockwork regularity, many minutes in 
advance of their rival; added to which they had 
beaten the record by doing the 540 miles in 
9 hours 59 minutes = 54.08 miles per hour, being 
26 mioutes in advance of the booked timing by the 
Kast Coast. In other words, the east coast companies, 
if they intended to equal the speed of the west, 
must arrive in Aberdeen at 5.40 instead of 6 25 as 
they were doing. The running of the we:t coast 
train has been, we may sayat once, quite phenomenal, 
altogether eclipsing the very creditable achievements 
during the 1888 race. It is true that the load has 
b3en cut down to quite moderate limits, six or 
seven eight-wheelers being the average ; further, 
the booked timing of the train has been en- 
tirely disregarded, nevertheless the fact remains 
that Shap and Beattock summits have been daily 
surmounted at speeds which would be con- 
sidered brilliant work on a dead level road. 
A bank engine has occasionally been used on 
the Carlisle-Stirling run; but then the two 
engines passed Carstairs—73$ miles—in a few 
seconds less than 78 minutes, and_ reached 
Stirling, 117} miles, in 2 hours 4 ninutes, aspeed of 
56.8 miles an hour. Now we do not for one moment 
believe that the east coast companies intend to throw 
up the sponge and acknowledge themselves beaten 
right out. The Tay Bridge still stretches from Forfar 
to Fife, and the Forth Bridge still throws the 
shadows of i‘s mighty spans across the waters of the 
Forth ; so long as these two remain, we may be 
quite certain that those who have spent millions of 
pounds in the erection of these engineering triumphs 
will not readily allow the hard-won benefits accru- 
ing therefrom to vanish from their grasp. 

It is curious to note that the mind of the 





public seems to have undergone a marked 


change since the days of 1888. The storm of 
indignation that was aroused in the breasts of 
the faint-hearted by the race to Edinburgh was 
quite pitiabl>. Letters from correspondents, and 
leading articles, followed one another in quick suc- 
cession, each in turn more desperate than the last, 
and all alike in their condemnation of the awful 
danger to which a few members of the sacred 
British public were wantonly subjected. It never 
seems to have occurred to these people that there 
were other trains, and even another route, by 
which Scotch travellers might reach their destina- 
tion in safety (?). Still less did it ever strike them 
that, just because these trains were racing, unusual 
and even extraordinary care was adopted in work- 
ing them. No; they must needs rave about the 
frightful strain upon the nerves of the drivers, 
some of whom, so it was averred, came dangerously 
near to losing their reason. A remark which was 
made last week to the writer by one of the drivers 
concerned will dispel any illusions as to the atti- 
tude of the men: ‘‘ Well, Sir, what is the good 
of my knocking four or five minutes off our 
booked time if they are all thrown away at the 
next station ? If they will give us a fair chance and 
take the benefit of all the time we can knock out, 
you will soon see who will first sight the Kinnaber 
Junction signals!” This was an east coast man, 
and wherever you go the opinions are all the same, 
only, perhaps, a little keener over the Border. 
There, of course, it is all taken for granted; a 
North British man grows up from his childhood 
with the fixed idea that whatever happens he must 
never allow the Caledonian to have a look-in; 
we even heard one complain in the summer of 
1888 because he was not allowed to ‘‘have a go” 
at his hated rival and cut him out somewhere, it 
did not matter much where! Competition is the 
breath of their nostrils, and if it takes the form of 
racing, so much the better. Something of all this 
the public seem to have grasped, and in spite of 
an occasional murmur of discontent, the daily 
i seem one and all to agree that some good 
will ensue, though it may involve the companies in 
considerable expense. 

The question of expense is, indeed, one which is 
very hard to estimate—extra wear and tear, in- 
creased mileage consequent upon duplicating the 
trains, dislocation of traflic, spoilt connections, and 
increased coal consumption. In the opinion of the 
companies, however, the increase in expenditure is 
a negligible quantity as compared with the value 
of the Scotch tourist traffic. It should also be 
remembered that the prestige attached to the line 
which can boas} the quickest train—be it only a 
matter of a few minutes—is just sufficient to turn 
the scale in favour of a paying traflic as against 
a losing one. 

In a letter which appeared a few days ago in 
the Times, the writer maintained that not only 
was the west coast stock superior to that of 
the east coast, but that the engines were also 
decidedly superior. Of course, such a statement 
is quite unwarranted as regards the engines, but 
we think there is some showof reason when referring 
to the coaches. The west coast train consists of 
eight-wheelers throughout. The only bogie carriages 
run by the east coast are the sleeping cars. Over 
such a road as that from King’s Cross to Newcastle 
six-wheel stock will run every bit as smoothly as 
the bogies ; they are, in fact, admirably suited for 
a straight road with few curves. But when it 
comes to running over such a line as that from 
Newcastle to Aberdeen, then we think it is time to 
adopt the bogie. North of Edinburgh it may safely 
be said that the road ceases to run straight for 
more than the length of the Forth Bridge. Even 
the Tay Bridge has its curve. If proof is wanted, 
let any one travel from Bristol to Penzance first in 
a six-wheeler and afterwards in a Great Western 
bogie. Almost precisely the same conditions are 
to be met on the North British line to Aberdeen. 

That the west coast has not had an entire 
monopoly of brilliant running, we think the 
following log, giving the record of a complete 
run last week by the east ccast train from King’s 
Cro3s to Aberdeen, with the names and distances 
of all stations, the actual times of arrival, and the 
stops, willshow. Very prominent indeed are the 
checks and stoppages, in fact, there are 23 
actually recorded, and several more may be added 
for picking up the staff on the 20 odd miles 
of single line between Arbroath and Kinnaber 
Junction. The back shunt at Newcastle is a serious 
drawback, the effects of which were considerable on 





East Coast Scotch Express. 



































| 
Mileage. | Stations. — _ Remarks. 
h. m. 8. 
King’s Cross, 
(dep.)| 8 0 8 1 20 1 min. 20 sec. late. 
4 Hornsey (pass) eo 8 8 34 sy ; 
5 | WoodGreen ..| :. | 8 9 34|/%%,miles up 1 in 
- 200 in 10 min. 31 
9} | NewBarnet .. ee 8 14 32 sec. = 40.5 miles 
1t} | Hadley Wood 8 16 19 rhour, 
123 | Potters Bar s19 5|) Pe : 
173 | Hatfield 8 2t 10 
22 Welwyn o ° 828 8 
25 Knebworth ee 8 31 10 
28} | Stevenage “ 8 34 2 
82 Hitchia : ne 8 37 21 
36 Three Counties me 8 40 27 
37 Arlesey.. ae ae 8 41 36 
41 Biggleswade .. sh 8 45 13 
44 Sandy .. os oe 8 47 53 
474 | Tempsford ee 8 61 £7 
1} St. Neots wh 8&4 7 
553 | Offord .. os os 859 4 
583 | Huntingdon |.| °. | 9 155 
63 Abbots Ripton ae 97 5 
69: Holme .. as ee 9 12 12 
764 | Peterborcugh.. ‘ 9 19 22 | Dead slow. 
84 Tallington 9 23 45 so 
88 E-senaine 9 32 28 5 y 
92} | Bytham 9 40 0 | Nrlystopped | $ 
by signal. RS 
97 Corby .. vs 9 44 25 ca 
102 Great Ponton.. eas 
105-26} Grantham (ar.)| 9 56 9 54 80 | 1} min. be- 
fore tim. 
»  (dep.)} 10 0 9 58 £0 | Lmin. 10sec. be- 
109} | Barkstone fore time. 
(pass) 10 56 7 
111} Hougham ° 10 6 47 
1154 | Claypole 10 9 55 
120 Newark eo 10 13 50 
1264 | Carlton 10 19 20 
127% | Crowysark 10 20 25 
131} | Tuxford 10 25 8 
138} Retford oe 10 31 43 
1414 Sutton 10 34 38 
144 Ranskill 10 36 38 
1453 | Scrooby 10 €8 18 
147} | Bawtry 1040 2 
151} | Rossington 10 43 45 
155-59| Doncaster 10 £0 0} Very bad check, 
nearly stopped, 
slowed through 
statior. 
158 Arksey 10 52 40 
162 | Moss 10 57 35 
165} Balne 1L 0 25 
1674 | Heck “ 1L 140 
169 Temple Hirst . 4.7 
1744 | Selby S 11 8 35 | Slowed down. 
178 Riccall 11 13 30 
181 Escrick 1116 5 
184 Naburn 11 18 45 | Checkid cutside 
Yo.k. 
188-2 | York (ar.) 11 23 | 1124 O/| 4 min. before time 
»» (dep.) 11 33 | 11 32 0 ” my 
193} | Shipton (pass) sia 11 40 45 
1974 | Tollerton . 11 46 3 | Checked, 
199 Alne.. oe 11 47 45 
201} Raskelf . 11 50 10 
204 Pilmoor 11 63 10 
206 Sessay .. 11 55 18 
210 Thirsk .. 1l 59 48 oe 
2144 | Otterington . 12 425 e 3s 
218 Northallerton 12 810 YY 
2214 | Danby Wiske.. 1212 0 oa 
225 Cowton . 12 16 20 < 
227 Dalton .. 1217 5 
2293 | Croft .. 12 19 32 
232 Darlington . 12 22 0 
2374 Aycliffe ° . 12 28 8 
2424 Bradbury ° a 12 33 10 
245 Ferryhill ee 12 36 12 ) 
250 Croxdale oo 1241 56 
2544 | Durham 2 oe 12 47 19 | Very bad check. 
258 Plawsworth .. on 12 52 40 
260 Chester-le-St. .. 12 54 25 
263 =| Birtley... 12 67 5 
2444 | Lamesley 12 58 36 
2654 | Low Fell 12 59 50 
267 Bensham 1 015 
268 | Gateshead |.| |. 1 3 10 | Checked. : 
268-20 | Newcastle (ar.)| 120] 1 8 50 | Stopped on High 
Level Bridge from 
1 380to 1 730; 
6 min. 50sec late 
»  (dep.)! 170) 113 20 | 6min. 20 sec. late 
270} | Heaton (pass)) .. 117 5 
278] Forest Hill ..|  .. 1 21 35 
2744 | Kill'ngworth +:| 1 22 50 
2764 | Anniteford +.) 1 24 55 
278 Cramlington . | 1 27 25 
pois Plessey.. s 129 8 
Stannington .. 1 81 28 
284 Morpeth 1 34 25 | Checked. 
288 Longhirst . 1 38 £C 
291 Widdrir gtoa .. . 1 41 30 
293{ | Chevington ..| : 1 48 50 
£98} | Acklington ..|  .. 1 46 40 
300) Warkwerth ..| 1 49 50 
303 Alomouth . i 1 62 30 
80 Longhoughton| .. | 155 8 
307 Little Mill . | tore 
311 Christen Bank) co (ea 
314 Chathill e-| eo | 8 840 
315 Newham - | 2408 
817 Lucker: . ~~ | 2 6a 
819} | Belford —- | 865 
326 Beal .. _ < } 21516 
829 Wicdmill Gil) | 217 20} 
a — : | 220 10 | 
3344 | Tweedmouth ..| 2 22 45 | i i 
8354 | Berwick «| | 2 24 20 | es ool 
342 | — e+ [7 60. wer. = 4.8 
| Ayton .. | 2 35 35 | 
346 ~ wag a | Sanas | miles per hcur. 
351} | Grant’s House! | 2 46 10 
356} | Cockburnspath| | 2 50 47 | 
359 | Innerwick ..' { 258 61 
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East Coast Scotch Express—Continud. 





Booked | Actual 


Stations. Time. | Time. Remarks. 


Mileage. 











5 


uo 
Aww aonmwodcwma | 
‘ 


863 Dunbar Ps 

369. East Linton .. 
871} | East Fortune .. 
375 Drem .. os 
379} | Longniddry .. 
383} | Prestonpans .. 
386} | Inveresk At 
883 New Hailes .. 


DAO w= 
on 


80 09 00 88 te 
wWewweoo wo 


389 Joppa .. t 
3893 | Portobello .. 2 
32 Abbey Hill Jun. 4 Stoppedat Waverley 
home signal at 3.26 
$92 51 | Edinburgh (ar.)} 3 25 27 O| 2 min. late. 
ea ep.)} 3 34 34 15 | 15 sec. late. 
896 Coratorphine 
(pass)... ; 40 15 | Checked. 
402 Dalmeny ae 47 20 
4033 | N. Queensferry 49 23 
405} | Inverkeithing 51 15 | Checked. 
4125 Burntisiand . 00 
tet Kirkealdy . 6 47 
423} | Thornton Jun. 11 47 | Slowed _ through 
junction. 
4314 | Ladybank 20 50 Ditto. 
447 Cupsr .. 26 42 | Slowed. 
443} | Leuchars ° Slowed. 
4483 | Tay Bridge 
(South End) 39 35 
451 Esplanade 
(North Ead)..| .. 41 50 ’ : 
4513 | Dandee ar.)) 4 47 45 0 | 2 mir. beforetime. 
(de 4 52 57 20 | 5 min. 20 sec. late. 


” Pp. 
455} | West Ferry 


(pass)... 
4553 | Broughty Ferry 
458 Monifieth es 
461 Barry .. 


4623 | Carnoustie 
464} | Easthaven ; oe 
4674 | Elliot Junction ee 
468} | Arbroath, ar.) 5 13 
Bs dep} 5 15 
482} | Montrose ‘ se 
4924 | Laurencekirk.. 
606} | S onehaven .. 
5114 | Muchalls 
5124 | Newtonhill 
5143 | Portlethen 
518} | Cove .. .. 
5224 | Ferryhill June. 
523 Aberdeen (‘kt. 
platform), ar. oe 
Ditto (ssation)| 6 25 


mo ewote 


KOOnnanoocounovrorS 


3 minutes late. 
4 m. 30 sec. late. 


ND tet et bet pet et 
One 
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Right time. 














Load: King’s Cross to Ejinburgh, 8 six-wheelers, 1 bogie sleeper 
9}; Edinburgh to Aberdeen, 11 six-wheelers, 1 bogie sl.eper = 





locomotives : King’s Cros3 to Grantham, 1003 G. N. 8-ft. single, 
19} in. by 28 in, ; Grantham to York, 231 G. N. 7 ft. 6 in. siogle, 
18 in. by 26 in. ; York to Newcastle, 152t N. E. 7 ft. 6 in. single, 
19 in. by 24 in. ; Newcastle to Edinburgh, 1627 N. E. 7-ft. coupled, 
19 in. by 26 in. ; Edinburgh to Aberdeen, 4(4, 637 N. B. 6 fs. 6 in. 
coupled, 18in. by 26 in. 
the day in question. A dead stop of 4 minutes was 
necessitated outside Newcastle Station, to allow the 
7.30 pm ex King’s Cross—which train had been 
caught up—to pass out onits way to Edinburgh. It 
is worth recording, in connection with this train, 
that though it only left Newcastle 74 minutes in 
front of the racing train, it should have practically 
kept out of the way of the latter, in spite of a load 
of 16 vehicles. 

The speeds over different stretches of the road 
are worked out below. In the upper part of the 
Table are given the speeds from start to stop in the 
various sections of the run, and also over the whole 
run, both including and excluding stops. The 
lower part gives the running speeds over selected 
portions of the line; they are all over 60 miles an 
hour. 

Average Speed. 


King’s Cross to Grantham... 105 m. 26 ch. in 113 min. 10 sec. = 55.8 
Grantham to York .. « Bw SS w 85 , 10, = 583 
York to Neweas‘le .. i TP a Be 93 , 0 ,, = 40.7 
York to Newcastle (High- 

Level Bridge) as < « © « Be By wes 
Newcastle to Edinburgh ..124 ,, 31 ,, 133 ,, 40 ,, = 65,8 
Edinburgh to Dundee os OMB O ay FO op 8549 = OOS 
Dundee to Arbroath on nie © « Bene, =e 
Arbroath to Aberdeen .. 54},, 0 ,, 65 , i0,, = 49.6 
Arbroath to Aberdeen 

(ticket platform) .. Ma aw Bs CG we Be 2 
King’s Cross to Aberdeen 

(iacludiag stops) .. Oy Oc BB Oy = OOO 
Kinz’s Cross to Aberdeen 

(excluding stop3).. S28, 0 » 56 , 100, =e 


Running Speed. 

Hornsey to Es:endine .. 84}m.in 83 mio. 54 sec. 
New Barnet to Holme 59m. 78ch.in57 ,, 40 ,, 
Grantham to Carlton > Da eS ws Dee fo 

a » Retford se OB BS og BP on BBs 

9” » Rossington.. 45,, 72 ,, 44 ,, 55 ,, 
Barkstone to Naburn a Wal «Se oe «e 
K llingworth to Tweedmouth .. i 
Avton to Abbevhill as a. eee | oes | eee 
West Ferry to Elliot Junction, 12m.9.h.in1l ,, 15 ,, 


nied 


= an a 
SsSSFS288s 
DORR OHO 


iil 


Perhaps the best performance was that of engine 
No. 231, on the run from Grantham to York, and 
we may add that the same engine, having a clear 
run through on the Wednesday night, covered the 
82} miles in 83 minutes. It was an engine of the 
same class—No. 233 —which in 1888 ran the racing 





train from King’s Cross to Grantham in 105' 


minutes; but the load last week was ten coaches, 
instead of seven, as then. 

Almost equally creditable was the short sharp 
burst on the part of the two North British engines 
over the only bit of plain sailing to be had north 
of Edinburgh, namely, Dundee to Arbroath, in 
18 minutes 40 seconds. 

Finally, we give the log of the record run by the 
east coast route during the 1888 race: 

August 31, 1888. 
h, m. 8. 


dep.a.m. 10 0 0) 195 m. 93 ch. ia 


eee eT of 10min. 87.4. 


dep. 11 54 45 | g2 m. 56 ch. io 


m. ch. 

King’s Cross .. 
76 20 Peterborough 
105 26 Grantham 


me a om 
(Selby, stopped 2 minutes.) ts 
1832 York’... .. arr, 19290) 87 min.=56.5. 
- a ee dep. 149 0 
Darlington .. +. pass. 2 33 30\80 m. 18 ch. in 
(Ferryhill, stopped 14 minutes.) 83} min. =57.8. 
268 20 Newcastle .. = = en 5 
9 ee e.. Gep, 17 0)40 
Berwick oe -. pass. 4 26 tpt ot = Pe 
892 51 Edinburgh .. . an S257 ™ seca 


a Average Speed. 
King’s Cross to Edinburgh, 392 m. 51 ch., in 446 min. 45 sec. 
(including stops) = 52.8. 
King’s Cross to Edinburgh, 392 m. 51 ch., in 410 min. 39 sec. 
(excluding stops) =57.3. 
: Seven six-wheel coaches. 


Since the above has been in type the contest has 
entered on another stage. The Bank Holiday and 
the grouse week traffic is past, and the companies 
are free to devote themselves to the business of 
contending for the superiority on the Aberdeen 
route. Last Monday night the east coast train to 
Aberdeen was run special, that is, it was relieved 
from the necessity of being at intermediate stations 
at any stated time, arrangements being made to 
accommodate provincial passengers in other ways. 
It was thus on a parity with the west coast train, 
and all the time the engine-driver could save was to 
the good, there being no increased waiting, at 
any rate south of Edinburgh, at the intermediate 
stops. The weight of the train was 105 tons, 
and the running was exceedingly fine. The run 
to Grantham (105} miles, see Table) was booked to 
bedone in 109 miautes, but was actually accomplished 
in 107 minutes. From Grantham to York is 82? 
miles, for which 86 minutes were allotted, and only 
80 minutes required—a magnificent run. For the 
803 miles to Newcastle the driver had 80 minutes, 
while he had in hand 10 minutes he had gained. 
Four minutes were, however, lost in c»nsequence 
of three signal checks, Newcastle being reached 
at 12.37 a.m., nearly 32 minutes ahead of the time 
in our Table annexed. Then followed a splendid 
run of 124$ miles to Edinburgh in 126 minutes, 
bringing the train once more 10 minutes ahead of 
her schedule time, and making 6? hours from 
London to the Scottish capital. The train was kept 
till 2.56, losing 11 minutes, and then started north, 
but apparently under a different régime, for the time 
gained on the runs was mostly wasted in the sta- 
tions. Six minutes were gained on the way to 
Dundee, and eight minutes wasted there. The 
train left again at 4.8 a.M., and made eight minutes 
on the way to Aberdeen, where it arrived at 5.30, 
to find the west coast train had already been there 
a quarter of an hour. The 11 minutes at EKdin- 
burgh and eight at Dundee lost the race. The run 
of 523 miles was made in 94 hours, or 570 minutes, 
or at the rate of 55.05 miles an hour. 

The east coast train had been accelerated 45 
minutes without notice to the public, but as part 
of the route runs over the Caledonian line, infor- 
mation was sent that the train would pass on 
to the Caledonian line at Kinnaber Junction 
at 4.56 aM. instead of 5.36. This, of course, 
put the west coast companies on their guard, 
and caused them to expedite their train. It 
left Euston at 8 p.m., weighing about 120 tons, 
and reached Carlisle, 300 miles, in 306 minutes, 
including a four minutes’ stop at Crewe ; Perth, 
150 miles further, was reached at 3.45, and here two 
vehicles were detached. Finally, the train arrived 
at Aberdeen at 5.15, 540 miles, in 555 minutes, equal 
to 58.38 miles per hour, including stoppages. On 
Tuesday night the pace was increased on both sides. 
The east coast traia arrived at Aberdeen at 5.114 M., 
523 miles in 551 minutes, that is at the rate of 56.95 
miles an hour from start to finish. The west coast 
train arrived at 4.58 a M , 540 miles in 538 minutes, 
at the rate of 60.22 miles an hour. No words of 
ours can add to the wonder of this marvellous run. 
It surpasses anything ever attempted before in any 
part of the world. We would commend it to those 
who clamour for the State purchase of railways. 
How long would it be, do they suppose, before such 





a result would have been attained under official 
management? The race, of course, will come to 
an end, but its effects will remain in permanently 
accelerated trains, as is shown by the diagram we 
published in our issue of the 2nd inst. 





THE ENGINEERING CONGRESS OF 
1893. 

At a recent meeting of the American Society of 
Civil Engineers, Mr. E. L. Corthell read an in- 
teresting paper on ‘‘ The Literary Product of the 
International Engineering Congress of 1893,” which 
formed a part of the ‘* World’s Congress Auxiliary,” 
the general title of the 20 International Congresses 
held in Chicago during the period of the Columbian 
Exposition. As most of the Congresses occupied a 
week, there were no less than five months of 
continual delivery of addresses and discussions. 
The following is a list of the Congresses and the 
number of volumes published to record the wisdom 
and experience concentrated on the Lake Front 
of Chicago during that eventful year : 

Volumes. 
Women’s Progress... ise sas Fe 2 
Public Press ... ove 
Medicine ? 
Temperance ... aoa ei 
Moral and Sovial Reform ... 
Commerce and Finance 
Music ... ae eee 
Literature 
Education 
Engineering 
Art mae sas 
Government ... es 
General Department... 
Science and Philosophy 
Social and Economic Science 
Labour ... : ae Ss 
Religion ie 
Sunday Rest ... 
Public Health... 
Agriculture 


Cote boc crto Core Go 


— 
a et CO 


Total = ee ae 

That is the total as it stood on June 4; 74 volumes 
containing 33,000 printed pages, and there are more 
to come as soon as the means are found to produce 
them. Fortunately no less than ene-fifth of this 
vast total is devoted to the Engineering Congress, 
which ran Religion hard in the total quantity of 
printed matter, though this was contained in half 
the number of volumes. We may dismiss from our 
consideration all the Congresses, except that of 
Engineering, with the hope that Chicago in parti- 
cular, and the world in general, has grown happier 
and betteron account of them. But the Engineer- 
ing Congress claims our special attention, and Mr. 
Corthell has rendered a good service in placing on 
record a summary of its work. Mr. Chanute, Mr. 
Corthell, and a few other leading engineers in 
Chicago, organised the Engineering Congress 
independently, and, indeed, without any know- 
ledge of the cumbrous ‘* World’s Auxiliary.” 
Later, it was found desirable from every 
point of view that it should be included in the 
general scheme, but its management was retained 
throughout in the hands of its organisers, who 
further undertook, without at the time knowing 
how it was to be carried out, the work of publish- 
ing the papers and discussions of the Congress. 
This was indeed an essential feature of their 
scheme ; for the proceedings of a Congress, especially 
one of an international character, are of little or no 
value, unless they can be permanently recorded. 
Mr. Corthell and Mr. Caanute, with characteristic 
energy, addressed themselves to a satisfactory 
solution of this difficult problem of publication ; 
they called a meeting at Washington of the chairmen 
of the seven different groups into which the Con- 
gress was divided, to discuss ways and means, for, 
the American Government having declined to 
make any grant for publications, this all-important 
work could only be carried out by private enter- 
prise. This resolution was afterwards modified 
with reference to the military engineering depart- 
ment, t» which we shall refer later. As for the 
others, the publication of proceedings in Divi- 
sion A, Civil Engineering, was undertaken by 
the American Society of Civil Engineers ; Divi- 
sion B, Mechanical Engineering, by the American 
Society of Mechanical Engineers ; Divisions C and 
D, Mining and Metallurgical Engineering, by the 
American Institute of Miniog Engineers ; Division 
E, Engineering Education, by the Society for the 
Promotion of Engineering Education ; the Proceed- 
ings of Division G, Marine Engineering and Naval 
Architecture, was published by Messrs. Wiley and 
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Sons, New York. Mr. Corthell gives an analysis 
of these various volumes, which we reproduce, as it 
shows at a glance the magnitude of the work so 
uccessfully carried through by the organisers of 
the Congress, and gives some idea of the interest it 
aroused in foreign countries. 

Division A (2 Volumes).—Civil Engineering. 


Number of Pages. 


Number 
Number of Papers from of Plates 
Each Country. are : el 
scus- aged. 
Paper. sion. ” 
United States 17 503 205 44 
France .. oe 2 118 9 
Great Britain. . 3 134 23 3 
Germany 17 315 17 46 
Portugal : 3 38 
New South Wales 1 3l 2 
Mexico.. ° 4 45 5 
Austria. . 1 37 1 
Canada ae os 1 12 6 
Argentine Republic.. 1 19 ne 2 
Holland ee se 2 33 a 4 
Eleven countries 52 1285 251 116 


Division B (lL Volume).—Mechanical Engineeriny. 
1 





United States 4 528 se 8 
Belgium 1 ll 
Germany ee oe oa @ 179 oe 9 
Holland és os ~~ 2 13 
France .. ae os so” & 28 
Great Britain... 1 51 
Austria 1 43 
Seven countries « 853 17 


Divisions C anp D (2 Volumes).—Mining ard 
Metallurgica! Enginecring. 





Unitcd States ee os Oe 588 257 15 
France.. oe os a 5 195 
Great Britain.. * ure 106 11 
Germany ee -s + 48 1 14 
Sweden ee eo | 25 
Austria » oe ee 203 
India .. 1 4 
Seven countries i 1167 269 29 
Division E (l Volaume).—Zngineering Education. 
United States oe sa, ae 216 62 
Great Britain.. ee so 20 
Switzerland .. os - a“ 1 
Three countries oa 236 63 


Division F (1 Volume).—Military Engiacering.. 





United States oo os 338 | se 65 

Great Britain.. _ rere || 199 | iA 39 

Germany oe ee oo 8 25 

Switzerland .. 1 Ss 

Sweden 1 10 i 2 

France .. 1 109 

Mexico.. 7 164 | - 14 
Seven countries oo 853 | és 120 


Drvision G (2 Volumes).— Marine Engineeriny and 
Naval Architecture. 








United States os -- 2) 548 | 119 84 
Great Britain.. os o 2 250 | 33 18 
Germany = as © 114 J 20 
Spain . ee es » @ 36 5 4 
Italy .. ve wae flee: | 2 25 
Five countries .. o 48 1126 160 151 
General Summary. 
United States = .. 108 2719 767 216 
Great Britain.. os oo) 760 64 63 
France .. as ai a 452 ~ 9 
Germany oe je +» 35 681 19 75 
Portugal i as oo 38 
New South Wales 1 31 ae 2 
Mexico.. 11 209 - 19 
Austria 4 283 1 1 
Canada.. ae Se, 1 12 6 
Argentine Republic. . 1 19 
Holland oa ~ a 46 ~ 4 
Switzerland .. ee | 8 
Sweden 2 35 ie 2 
Spain .. . : 3 36 5 4 
Italy .. os oe i 178 2 25 
India .. os ee oe | 2 
Belgium oe 2s . A 1l 
Seventeen countries .. 210 5520 864 420 


Grand Summary. 


Seventeen countries furnished 210 papers, containing : 
5520 pages of original papers, 
864 pages of discussion, 
420 plates, besides paged plates, making 
6804 pages and plates, graad total. 





It will be seen from the foregoing analysis that 
Germany was the chief foreign contributor to the 
Congress, England coming next, and curiously 
enough Mexico following. In two groups, those 
of Civil and Mechanical Engineering, Germany was 
largely predominant (of course after the United 
States); France headed the list of foreigners in 
Mining and Metallurgical Engineering ; and Great 
Britain took the lead in Military and Marine Engi- 
neering. On the other hand, while only 21 papers 
in all were sent from this country, and 35 from 
Germany, the English contributions occupy 834 


pages of the Transactions as against 700 pages of 
German papers and discussions. It is some slight 
satisfaction to reflect that Great Britain held her 
proper place at the Engineering Congress, lament- 
ably as she was disgraced in Jackson Park. 

We said just now that the American Government 
refused to render any assistance in the publication of 
the proceedings of the Congress, so that the various 
representative societies in several cases, and an emi- 
nent firm of publishers, in one instance, came to the 
rescue. There remained, however, the military 
division, which had no representative society or 
publisher, and there was much danger that its trans- 
actions would remain unpublished. After great 
trouble, Mr. Corthell obtained an undertaking from 
Congress to bear the expense of producing this volume 
as a Government publication, and 1000 copies were 
printed for distribution, but not for sale. Limited 
as this circulation is, Mr. Corthell’s action saved 
one of the most important sections from oblivion. 
We believe that a few copies have passed from the 
members of Congress to whom they belonged, and 
are now to be obtained. 

Mr. Corthell has earned the gratitude of the pro- 
fession in all parts of the world for the ability and 
energy he displayed in the conduct of the Congress, 
and we are not surprised that, encouraged by the 
success he obtained in Chicago in 1893, he should 
now be hopefully labouring at another and far larger 
scheme, the formation of an international Institute 
of Engineers, with its headquarters in New York, 
branch offices in many cities, and members every- 
where. 





CURRENT RAILWAY CONSTRUCTION. 


Tue principal work under construction in the 
British railway world is the extension of the Man- 
chester, Sheffield, and Lincolnshire to London. 
This extension is divided, for construction purposes, 
into three parts—the northern division, the 
southern division, and the metropolitan division. 
Upon the northern division, out of 52 miles of line, 
about 40 miles have been fenced off, and except 
the station sites at Nottingham and Leicester, and 
afew short lengths at the south end of contract 
No. 3, all the land and property required is now in 
possession of the contractors. About 1,100,000 
cubic yards of excavation have been removed from 
cuttings in the northern division, and have been 
carried into embankments. Seven viaducts (in- 
cluding that through Leicester), 55 bridges, and 49 
culverts, have been commenced, and are in various 
stages of progress, some of them being now well 
advanced. The headings for two tunnels at the 
north end of Nottingham have been driven, 
and the excavation and lining of the covered 
way under Thurland-street in that town have 
been commenced. Upon the southern division 
satisfactory progress has been made with the 
works, the land being in possession of the con- 
tractors for some 37 out of 41 miles. Substantial 
overland routes for the transport of materials 
have been laid in by the contractors for a length of 
26 miles. The earthworks are well advanced, some 
600,000 cubic yards having been removed from the 
cuttings into embankments. The works of the 
Catesby tunnel are in full progress from numerous 
shafts, the ground being of a favourable character. 
Viaducts at Rugby, Willoughby, Helmdon, and 
Brackley are being rapidly pushed forward, while 
a viaduct at Catesby is about to be commenced. 
Upon the metropolitan division a considerable area 
of property, especially in the neighbourhood of 
Finchley-road, St. John’s Wood-road, and the 
Regent’s Canal, has been handed over to the con- 
tractor, who hasbeen engaged in pulling down houses, 
&c. Shafts have been sunk at several places along 
the line of tunnels and covered way, in which 
heavily timbered headings have been pushed 
forward. The brickwork and steelwork for a 
bridge over the Regent’s Canal are now in 
an advanced stage. All necessary arrange- 
ments are being made for a commencement 
of the work under Lord’s Cricket Ground in Sep- 
tember. The number of men employed upon the 
three divisions is returned at 7354; there are also 
73 locomotives and 32 steam navvies at work. The 
works of the Dee and Birkenhead (Wirral) line 
are being actively proceeded with by the Man- 
chester, Sheftield, and Lincolnshire, and it is hoped 
that the line will be opened for traflic in the course 
ofa few months. Fair progress has also been made 
with the St. Helen’s line by the same company, and 








the works are sufficiently well advanced to admit 





ot the line being opened for goods and mineral 
traffic from St. Helen’s to Lowton Junction. 

The Great Eastern has few new works in 
hand. The enlargement of the Liverpool - street 
Station and the widenings of the main line between 
Bethnal Green and Hackney Downs and Ilford, 
and between Stratford and Canning Town, are 
practically completed. The London, Chatham, 
and Dover is also resting upon its oars so far 
as new works are concerned. The South-Eastern 
has recently opened the Bexley Heath line, which 
is rather more than eight miles in length ; this 
line is not actually owned by the South-Eastern, 
but the company provided a large propor- 
tion of the capital, and has also undertaken to 
work the extension. The North Staffordshire, 
like the London, Chatham, and Dover, has 
scarcely any new works in hand. The North- 
Eastern is proceeding with station enlargements 
and other works upon its open lines, as well as 
with lines and staithes at North Blyth. In the 
first half of this year an expenditure of 20,8931. 
was made upon the Wear Valley extension line. 
The outlay made by the North-Eastern upon sta- 
tion extensions and sundry accessory works in the 
first half of this year, amounted to 158,047. The 
London and South-Western is making good pro- 
gress with new quay walls and warehouses at 
Southampton. The same company has also opened 
a third section of the North Cornwall line from 
Delabole to Wadebridge. Deviation works and 
a new station at Bodmin are approaching com- 
pletion. In the first half of this year the 
London and South-Western expended 27,668/. in 
widening works between Waterloo and Clapham, 
Barnes and Chiswick, &c. The Lancashire and 
Yorkshire has decided to proceed with the con- 
struction of a branch to the Manchester Ship Canal 
docks, as authorised by its Acts of 1890 and 1894, 
The whole of the property required for the branch 
has been secured, and tenders will be invited for 
the work in September. Widening works between 
Deal-street, Salford, and Victoria Station, Man- 
chester have been completed. The widening of 
the Hunt’s Bank incline is making good progress. 
Additional marshalling sidings are being laid at 
Wakefield ; the Goole connecting line at Wake- 
field is also nearly completed. The construction of 
four lines of way at Poulton is well advanced ; two 
lines for express traflic will be brought into use in 
about a month. The principal works which the Lon- 
don, Brighton, and South Coast has had in hand this 
year have been those undertaken for widening the 
line inthe neighbourhood of the metropolis. In the 
firat half of this year the company expended the 
following amounts in widening works: Between 
Battersea and Streatham, 21,7421.; between Wind- 
mill Bridge and South Croydon, 16,1301.; between 
Grosvenor-road and Victoria, 655/.; and between 
South Croydon and Earlswood, 50111. The Great 
Western has just opened an extension of the Car- 
marthen and Cardigan line between Llandyssil and 
Newcastle Emlyn. The doubling of the Cornwall 
section is being pushed forward, and a continuous 
length of double line between Liskeard and St. 
Austell, a distance of 21} miles, has been com- 
pleted. A contract has just been let for widening 
bridges and other works on the Berks and Hants 
extension line between Hungerford and Stert, in 
connection with the doubling of the line between 
those points, and preparatory to the construction of 
authorised lines between Stert and Westbury and 
Castle Cary and Langport. Works in connection with 
the Bath Station are well in hand, and good progress 
has been made with station works at Cardiff, 
Taunton, and Reading. Preparations are being 
made for the construction of a line between Plym- 
stock and Yealmpton, and a loop line connecting 
the company’s Sutton harbour branch with the 
Plymouth and Dartmoor line at Laira. The ac- 
quisition of the land fora line from the Severn 
Tunnel to Avonmouth is proceeding, and a portion 
of the work has been commenced. In order to 
meet the requirements of the district, it has been 
determined to extend the passenger service between 
Brymbo and Ruthin-road, and the necessary works 
will be shortly undertaken. The time has arrived 
when it has become necessary to renew the gates 
between the outer harbour and the inner basin at 
the Plymouth Great Western docks. These gates 
have been in use for nearly 40 years, and advantage 
will be taken of the opportunity to effect an im- 
provement which has long been under contempla- 
tion, viz., the construction of a new entrance to the 
basin in a more convenient position, In the ¢ourse 
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of the first half of this year the Midland relaid 
55 miles of line with steel rails, the whole cost being 
charged to revenue. Widening between Bedford 
and London, including tunnels at Elstree and 
Ampthill, is now completed, four parallel lines of 
way being thus opened for traffic between Glendon 
Junction and London, a distance of 75 miles. 
Good progress is being made with the widening of 
the lineat Saltley. The Langley Mill curve is now 
nearly completed, and will shortly be opened for 
traflic. The Chapeltown extensions are progress- 
ing satisfactorily ; half the bridges are completed, 
two-thirds of the excavations have been removed, 
and akout one-third of the tunnelling has been 
finished. Most of the land required has now been 
purchased for the Kentish Town and Camden-road 
widening. Land for a new coal dépot at Somers 
Town has been acquired. In the course of the 
first half of this year 50,7361. was expended upon 
deviation lines at Birmingham. The Great 
Northern has completed the enlargement of its 
goods dépét at Farringdon-street ; a new local 
station at King’s Cross has also been finished. An 
additional line for goods traflic has been brought 
into operation between Barford and St. Neots. 
Good progress has been made with new sidings on 
the Carr, south of Doncaster, for dealing with up 
and down goods traftic ; these sidings will be com- 
pleted before the close of November. The im- 
provement of a curve and gradient at Wortley, 
near Leeds, has been welladvanced. A commence- 
ment has been made with the Leen Valley exten- 
sion lines, a contract having been let to Mr. W. 
Binns, of Bradford. The London and North- 
Western has completed a wharf and coal dépdt at 
Upton Park, Plaistow, upon the London, Tilbury, 
and Southend line. A new line between Daventry 
and Leamington is now in operation for all descrip- 
tions of traffic. Works for the alteration and im- 
provement of the main lines of the London and 
North-Western and the Midland, between Lawley- 
atreet and Saltley Junction, Birmingham, are 
expected to be completed before the close of 
the year. On the widening for two additional 
lines between New-street Station and Lawley-street, 
Birmingham, the greater portion of the excavation 
has been effected, five of seven bridges have been 
built, and 250 lineal yards of tunnelling have been 
completed. Two additional lines between Crewe 
and Sandbach have been opened for traffic. Ad- 
ditional lines and sidings between Bamfurlong and 
Wigan, together with an extension to Wigan 
Station, have been completed. Two additional 
lines between Standish and Euxton will be ready 
for traflic in a few weeks. The Edge Hill and 
Waterloo branch, hitherto used for goods traftic 
only, has been made available for passenger trains 
in connection with the accommodation of American 
traffic at the Riverside Station, Liverpool. A branch 
to the Manchester Ship Canal at Weaste will be 
ready for traffic in October. Contracts have been 
recently entered into for the construction of the 
first section of a new line between Heaton Lodge 
and Wortley, for widening the Trent Valley line, for 
passenger stations at Handsworth Wood, Birming- 
ham, and at Carr Mill Junction. The Taff Vale is 
not engaged in any new works of importance. 





THE IRON AND STEEL INSTITUTE 

THE annual summer meeting of the Iron and 
Steel Institute commenced this week in Birming- 
ham on Tuesday last, under the presidency of Sir 
David Dale. The members assembled in the 
Council House at 10 o’clock, when they were wel- 
comed by the Mayor of Birmingham, Alderman 
Fallows, Sir Benjamin Hingley, Mr. Arthur Keen 
(respectively chairman and treasurer of the recep- 
tion committee), and other members of the com- 
mittee. 

The Mayor, who occupied the chair, in making 
the opening speech of the meeting pointed out that 
the prosperity of Birmingham was founded on the 
iron and steel industries, and, therefore, any sub- 
jects that the meeting might have to discuss could 
not fail to be of interest to the inhabitants of 
that city. The cordial welcome he had the pri- 
vilege of offering to those present had, therefore, 
a double significance. Sir Benjamin Hingley, 
in seconding the remarks of the Mayor, pointed 
out that though the iron and steel industry 
of the district was not on as large a scale as 
that of the north-east of England or that of 
Scotland, yet Birmingham used a great deal of iron 
and steel in its multifarious local industries, which 








ranged from the manufacture of steel pens—and 
these, although small objects individually, consumed 
a large quantity of material—up to steam engines, 
machine tools, &c. An exhibition had been 
organised, and was then being held, in Mason’s 
College, which would give a fair idea of how wide a 
range was covered by the manufacturing enterprise 
of the Midland district, and would prove that in 
Birmingham they could be not only utilitarian, but 
artistic also. It was not to be forgotten, however, 
that Birmingham was still the centre of a great iron- 
producing district, and though, as had been said, 
‘* Steel is king,” steel was but a form of iron. 

Mr. Arthur Keen added a few words, in which 
he endorsed the welcome to the visitors expressed 
by the Mayor and Sir Benjamin Hingley, and 
assured them that the reception committee would 
spare no pains to make the visit of the Iron and 
Steel Institute ‘to Birmingham, both pleasant and 
instructive. 

Sir David Dale, in returning thanks on behalf of 
the Institute, pointed out how much labour and 
forethought were necessary to construct a successful 
programme, such as that put before the meeting. 
In past times the Institute had had the honour to 
be received by many influential and distinguished 
corporations, not only in Great Britain, but on the 
Continent of Europe, and in America. Such re- 
flected glory as might accrue to the Institute from 
that fact would be increased by the kindly welcome 
members were then receiving at the hands of the 
people of Birmingham, as represented by the 
Mayor and the influential reception committee. 
Birmingham was renowned throughout the world 
as being the ancient seat of the iron industry. In 
recent years it had developed in a truly re- 
markable manner, and was now ene of the most 
striking instances of a successful self-governing 
community. It covld boast of having been the 
nursery of one of England’s most distinguished 
statesmen, who had received the training in civic 
duties which enabled him now so well to represent 
the Crown to its great self-governing dependencies. 

The President, Sir David Dale, on taking the 
chair, which was at this pvint vacated by the 
Mayor, said that he wished to mention briefly 
a subject which had lately come forward, before 
the meeting proceeded to the ordinary business. 
He referred to a visit recently paid to iron 
and steel works in Belgium and Germany by the 
members of a British society. As the majority 
of our readers are doubtless aware, a very un- 
pleasant feeling has arisen in consequence of this 
visit, certain personsin Germany alleging that under 
cover of an attempt to discuss a question of wages, 
British iron and steel manufacturers had gained 
access to German works for the purpose of making 
themselves acquainted with trade secrets. The 
conduct of the English deputation has been de- 
scribed as ‘‘not gentlemanlike,” and that ‘‘ they 
allowed their desire of outstripping their competitors 
to extinguish considerations of probity.” These 
are hard things to hear said, and the President 
was naturally anxious to dissociate the Institute 
from conduct which had led to their utterance. He 
wished in the first place to point out that the Insti- 
tute was not the British Iron and Steel Institute, 
but an international society admitting to its ranks 
members of all countries. It had nothing to do 
with trade questions, and he wished to assure those 
who might feel aggrieved by anything that had 
taken place, that the Iron and Steel Institute had 
nothing whatever to do with it. Sir David men- 
tioned this, as there appeared to be a belief in 
some quarters that the recent expedition was 
connected in some way with the Iron and Steel 
Institute. He would say nothing as to the policy 
which prompted the visit to Belgium and Ger- 
many, but he wished it to be distinctly under- 
stood that the society of which he had the honour 
to be President, was not responsible for it 
in any way. The task Sir David Dale had to 
perform was certainly a very difficult one. The 
Institute is fortunate in having as President one 
who could undertake this necessary yet unpleasant 
duty ina manner £0 effective, incisive, and straight- 
forward. 


Tue Iron Inpustries oF SoutH STAFFORDSHIRE. 


The first paper on the list was a contribution 
from Mr. Daniel Jones, entitled ‘‘ The Iron Indus- 
tries of South Staffordshire.” This was an ex- 
tremely interesting paper, largely historical in its 
character, and characterised by a good literary 
style, which is not always to be found in memoirs 





of this nature. The author commenced his 
record with the early part of the seventeenth 
century, when iron smelting with charcoal 
had been carried to such a pitch as to create 
alarm lest there might be a failure of timber 
for the Navy. Darby’s introduction of coke for 
smelting at Coalbrookdale in 1730, and Neil- 
son’s invention of the hot blast in 1828, are alluded 
to. In 1796 there were in South Staffordshire 14 
blast-furnaces, in 1806 there were 40, 81 in 1823, 
90 in 1826, 118 in 1830, 116 in 1840, and in 1857 
there were 153 in blast. Since that time a gradual 
decrease has taken place, so that in June of the 
present year there were only 19 in blast. When 
the Institute visited the district in 1871, there were 
108 furnaces in blast. At the latter date the pro- 
duction was 725,716 tons ; in 1894 it was 315,924, 
the decrease during the period being continuous. 
Referring to the change which has come over the 
production, the author gives the following graphic 
description, which we are tempted to quote in full : 


‘* About 1854 might have been beheld on a dark night 
a sight which will never be seen again—a sight which 
should be recorded whilst there are living beholders who 
have witnessed it. In another generation or two there 
will be no man who has seen it. Whilst the scene is pre- 
sent in my memory let me endeavour to describe it. 

“Travelling from Birmingham to Wolverhampton on 
a dark night about this period, one became conscious of 
being surrounded with a wild and brilliant scene—the 
country was apparently in uncontrolled flames ; tongues 
of flame from 150 blast-furnaces licked the sky, for then 
the economist had not completed the utilising of the waste 

ares. Two thousand puddling furnaces sent forth their 

ames, whilst hundreds of mill furnaces, cupolas, air fur- 
naces, and other flame generators, and thousands of pit 
fires dotted over the country, illuminated the scene. 
Open coke fires burnt with sombre sullennees as compared 
with the brilliant brightness of the furnaces. The white 
light of the rows of street lamps helped to complete this 
amazing scene, a scene rendered more astounding from 
the constant change and wT! the dampers of fur- 
naces being oe closed and raised, the opening of 
furnace-doors and trolleying of the incandescent piles to 
the rolls, or puddle balls to the squeezers or helves ; red 
worms of bar iron passing through the guide rolls, men 
stripped to the waist pouring down with perspiration 
moving to and fro, together with the whirling movement 
of the train through the district, screeching as it ap- 
proached a signal-post as though it were escaping horror- 
stricken from a prairie fire, each minute bringing a change 
of scene, and yet one of a continuous conflagration. 
Having reached his destination and collected again his 
wits, there could be but one impression left on the mind 
of the traveller who had witnessed the scene—that he had 
found a veritable pandemonium, fit for Satan, ‘ gorgons, 
and hydras, and chimeras dire.’” 

The position of the South Staffordshire iron 
trade is, however, not altogether gloomy, although 
steel has so largely taken the place of iron, and the 
blast-furnaces of the north have eclipsed those of 
the midlands. ‘‘ There is,” we are told, ‘‘no dis- 
trict in Great Britain so surrounded by what may 
be called the ‘allied trades.’ With the increasing 
needs of civilisation new industries were deve- 
loped and hung around this busy hive of workers.” 
The steel made in various works is used for many 
purposes, of which the author gives a list, thus 
affording occupation to an increasing population. 

In concluding his paper, Mr. Jones made refer- 
ence to the fact that the Wages Board of the dis- 
trict, to which he is employers’ secretary, has 
worked satisfactorily, so much eo that for 23 years 
they had been without a strike, whereas formerly 
the country was proverbial forthem. To this he 
largely attributes such success in the industry as 
has been obtained. ‘‘It is obvious,” he says, ‘‘in 
a district like this, which is placed under great 
disadvantages in respect to carriage, water in the 
mines, and old works, we cannot afford to divert 
trade by foolishly entering upon strikes and lock- 
outs.” 

There was practically no discussion on this paper, 
for, as the President pointed out, there were no 
points of controversy. 


THe MineraL Resources or Soutu 
STAFFORDSHIRE. 


The second paper brought forward was a contri- 
bution from Mr. Herbert W. Hughes, and was on 
‘¢ The Mineral Resources of South Staffordshire.” 
It was similar in character to that which preceded 
it, and was not read, the author preferring to give 
a brief lecture on the subject. Mr. Hughes first 
referred to the geology of the district, and de- 
scribed the general features of the coalfields in 
some detail. The distribution of ironstone and 
the deposits of fireclay were also treated upon. 
An interesting and probably unique instance was 
mentioned by the author, of coal, ironstone, and 








cae ERNEST 











250 


ENGINEERING. 


[Auc. 23, 1895. 








limestone being brought up through one shaft, and 
used in a blast-furnace but a few yards distant. 
The local ironstene industry is, however, we were 
told by the author, practically a thing of the past, 
it being hardly ever used except for some descrip- 
tions of cold-blast iron. In connection with this 
decay of the industry, the author associated the 
increase of wages and shorter hours worked. 
Although, however, the production of ironstone 
had declined about 88 per cent., the coal industry 
had remained constant for 30 years, and he saw 
no reason to suppose it would fall off. 
There was also no discussion on this paper. 


Direct Puppiine. 


The third paper was a contribution by M. Emile 
Bonehill, of Marchienne au-Pont, Belgium, avd 
was entitled, ‘* The Direct Puddling of Iron.” This 
was the only paper discussed at this sitting, and 
the discussion was of the nature that usually follows 
the reading of papers describing new processes that 
are not altogether new. Direct puddling has been 
often suggested, and sometimes tried before ; 
indeed, Mr. David Jones, in his paper read at the 
same sitting, told how his grandfather, in the year 
1833, together with his partner, Mr. James Foster, 
took out a patent for running fluid iron from the 
blast-furnace into vessels for conveying it to the 
puddling furnace ; or, where the levels admitted of 
it, for running the fluid iron direct from the blast- 
furnace into the puddling furnace. The process 
was actually carried out at the Bilston Forge, and 
in 1873 at the Chillington fron Works. As is well 
known, however, direct puddling has hitherto been 
no greater a success than mechanical puddling ; but 
according to M. Bonehill—whose grandfather, 
curivusly enough, emigrated from Bilston to 
Belgium—the system has been carried out success- 
fully by him. We propose publishing M. Bone- 
hill’s paper at an early date, and will therefore 
only give a brief outline of the process at present. 

The metal is tapped from the blast-furnace into a 
reservoir where it is contained in a fluid state, and 
whence it is transferred to the puddling fur- 
nace. In the reservoir it is kept in the same state 
of fluidity by means of a gas producer. The bath 
is 234 in. to 274 in. deep, the total weight of metal 
being about 35 tons. Siemens puddling furnaces 
give better results with direct working than when 
pig is used, and they are therefore employed. The 
reason, as the author says, is obvious, as there is 
no cooling of the gas. The furnaces in question 
can easily treat a charge of 1 to 1} tons. A ladle 
which will hold from 4 to 1 ton is charged from 
the reservoir with a weighed quantity of metal, 
which is then run into the puddling furnace. The 
metal is rabbled immediately, and in about half an 
hour the blooms are withdrawn. A complete 
working of a charge is always done in less than an 
hour. The furnaces will turn out 12 tons each 
in a shift of 12 hours. 

Comparison is made with the ordinary puddling 
process of the district in regard to economical 
results. The metal flowing into the reservoir 
gives an important caving of labour, and as it is 
taken from the reservoir by the puddlers them- 
selves, a further economy is obtained. The system 
being continuous, two gangs of four puddlers are 
worked. With eight puddlers at least 12 tons of 
wrought iron are obtained, or } ton each man as a 
minimum, The average production per man is 
nearly double that of the old process. The fuel 
used in the gas producers amounts to 20 per cent. 
of the product, whilst in an ordinary furnace it is 
100 per cent. or more. The charge, in place of stay- 
ing an hour and a half in the furnace, only remains 
there less than an hour, and it has been proved 
that the loss does not exceed 6 per cent., whilst in 
ordinary work it amounts to16 percent. To keep 
the iron liquid, about 2 tons of coal is burnt 
per 24 hours to produce 100 tons of iron, or 2 per 
cent. of the weight of product. The blast-furnaces 
give a surplus of gas which is used for raising 
steam. The walls of the hearta of the puddling 
furnace are lined in the usual manner, and the 
maintenance is much Jess onerous in this process 
for sn equel output. The furnaces have worked 
four months without any repairs. 

In regard to quality, the author says ‘‘ the pro- 
duct is refined better, is very uniform, and is 
stronger than in the ordinary process. It works 
exceedingly well under the hammer, and the rolled 
tars have the appearance of wrought iron rather 
than puddled bar. When reheated the loss is 
much less, and the welding in a pile is perfect, 


| the finished bars having a smooth surface and good 
| appearance.” It is also pointed out that the plant 
occupies less space and requires less supervision. 

The discussion which followed—and there was a 
good deal more than was addressed to the chair— 
was, as we have said, characteristic, and partook 
somewhat of the nature of asking the author how 
he could possibly do successfully something which 
many of the speakers had essayed, unsuccessfuliy, 
to do years before. Unfortunately, M. Bonehill, 
in spite of his British extraction, does not under- 
stand English, so the queries go, for a time, un- 
answered. Perhaps it is a besetting sin of the 
British manufacturer to think because he, or some 
one of his own district, has failed previously, every 
one else must fail for all time in trying for the same 
end. On the whole, however, the discussion was 
interesting, and M. Bonehill’s reply, when it comes 
to be published in the Transactions, will doubtless 
throw further light on the subject. 

The first speaker was Sir Benjamin Hingley, who 
said the paper was of the greatest possible interest 
to the district, where puddling still survived. If 
all the statements made by the author could be 
accepted as practical instances of working, it was 
time iron-makers looked round to see if they could 
not improve. 

Mr. Farnworth said he remembered Jones’s 
experiments, when difficulty was found in deal- 
ing with the slag, and he did not see that 
the author had devised a means of over- 
coming that. Sir B. Hingley said, ia answer 
to this, that the metal was run into a 
reservoir. Mr. Farnworth replied he understood 
this, but he did not see how the slag was kept out. 
It was subsequently explained that the slag was 
disposed of by the molten pig and the slag being 
run into the reservoir together, so that there was 
always acertaian depth of metal with slag above. 
The good metal was drawn upon, and the slag 
allowed to run over once a week or so. 

Mr. D. Jones said that the process carried out by 
his grandfather could only be worked when suitable 
levels were available, as the metal had to flow by 
gravity. One of thechief difficulties they encoun- 
tered was the constant tapping of the furnace, 
which resulted in different qualities of iron being 
produced, for the yield of the furnace was never 
constant in qualty. In the ordinary method of 
puddling it was found necessary to mix various 
samples of iron so as to get a uniform average. He 
would be glad to know how Mr. Bonehill got over 
this difficulty. It was however, quite clear to the 
speaker that there were elements that might lead 
to a good development in the invention. Engineers 
andiron-makers of ien found that old‘ideas, which had 
been unsuccessful at the time they were originated, 
were brought to a prosperous issue when reintro- 
duced at a later date, owing, perhaps, to some 
further improvement in detail or to greater per- 
fection of appliances. It might be that this inven- 
tion of his grandfather's would be amongst the 
number. 

Another member, who spoke on behalf of Mr. 
Siemens, wished to compliment Mr. Bonehill on 
the use of the Siemens furnace. He had seen the 
process carried out, and thought the question of 
economical production had been reached ; it being 
now only a matter of quality. Reference was also 
made in the discussion by another member to the 
fact that analysis of the iron taken on pouring ia 
the reservoir showed silicon 0.43 and sulphur 0.50, 
whilst after the iron had been in the reservoir four 
hours the two elements were equal. It was con- 
trary to the speaker’s experience that puddled bar 
could be made continuously from pig having so 
high a percentage of silicon as .43. He would 
ask how the different liquid metals were treated. 
The ordinary way, as had been stated, was to mix 
different qualities of pig, which was necessary to 
insure uniformity, but he did not see how this 
could be done on the author's plan. The sulphur, 
as stated, was .5 per cent. in the iron as poured 
into the reservoir, but in the finished iron it was 
said to be brought down to .04. This the speaker 
looked on as aremarkably successful result. 

Mr. Kairn referred to the probable ill effect on 
the lining of the furnace through the continuous 
running of hot iron on the fettling. This, he 
thought, would affect the bottom very prejudicially, 
and lead to waste of fettling. 

Professor Thomas Turner said that the facts set 
forth in the paper indicated that the author had 
achieved a considerable measure of success, but the 





chief interest at the present rested in whether the 





process would be generally suitable to the 
Birmingham cistrict. It was Professor Turner’s 
opinion that it would not be. In the first 
place, there were not many iron works 
having puddling furnaces and blast-furnaces at- 
tached, so a general remodelling of the trade 
would be necessary. Even then he questioned 
whether it would be a success, as the iron was 
more phosphoric and silicious. That the new 
system appeared to advantage in comparison with 
the old in Belgium was not a proof ; it should be 
considered an improvement on the existing methods 
of working elsewhere. For instance, M. Bone- 
hill had said that, owing to the shorter time the 
charge remains in the furnace, the loss of iron is 
reduced from 16 to 6 per cent.; but in many works 
in the district there was already no more than a 
loss of 6 per cent. from this cause. It should be 
remembered that the action of the air caused a 
chemical change, which, however, was not constant 
during the whole time the ordinary process of 
puddling was in operation. With this process the 
melted period would be prolonged, and there would 
be an increase of waste if the metal were low in 
silicon, whilst if high in silicon the success claimed 
would not appear. In conclusion, the speaker 
thought that in Belgium, or Spain, the advantages 
claimed for the process might be observed, but for 
the Birmingham district they did not exist. 

Mr. Jeremiah Head said that 15 or 20 years ago, 
when he had read a paper on improvements in 
puddling furnaces, he had been told it was like 
trying to improve the running of stage coaches 
after railways had come in. He did not agree 
with this statement at the time, and not even now. 
The paper had been mostly discussed from the Mid- 
land standpoint, but on the north-east coast they 
only produced a fourth of the quantity of puddled 
bar that was made a few years ago, and the pro- 
duct of the whole country had gone down 50 per 
cent. The paper would not be so interesting to 
the north-east coast district, where steel had so 
strongly asserted its supremacy, but previous to 
that strenuous efforts had been made to introduce 
improvements in the puddling of iron. Double 
furnaces had been tried, and mechanical devices had 
been fitted to help the puddler. The double furnace 
did not survive, however, because it was found that 
with large charges, uniformity of quality could not be 
depended upon throughout. Charging with molten 
iron was also tried, but this also had failed, partly 
because the furnace bottoms could not be main- 
tained, and also because the workmen would not 
co-operate, but demanded too high wages. The 
result of the effort was prolonged strikes, and the 
refusal of the men to work large charges. The 
author, by his figures, appeared originally to re- 
quire 23 cwt. of pig for each ton of puddled bar 
produced, and made his estimate of improvement 
by the new process on that basis. In the Middles- 
brough district, however, they could get a ton of 

uddled bar from 21 cwt. to 22 cwt. of pig. The 

nstitute was, however, exceedingly obliged to Mr. 
Bonehill for his paper, and especially for the parti- 
culars of the regenerative furnace in puddling, a 
method of working which he thought was new to 
this country. 

Another speaker asked for what purpose the 
puddled bars were used. He also stated that 
he had found difficulty in dealing with 12.cwt. 
charges when using mechanical puddling. There 
was a mass of flux over a large surface, so 
that it could not be separated. The result was 
that dirty iron was obtained. Was this so in the 
present case ? 

The President, in proposing a vote of thanks to 
the author, said that the author’s replies to the 
questions asked, would appear in due course in the 
Transactions of the Institute. 


Sourn Russran Iron Works. 

A paper by M. George Kamensky, of St. Peters- 
burg, entitled ‘The Iron Works of the South of 
Russia,” was nextread. Thiscontribution was one 
of considerable interest and great value, not so 
much on account of any technical instruction it 
would afford, but because it will serve to open the 
eyes of members to what is going on abroad. The 
mineral resources of a Jarge part of the vast 
Russian Empire are known to be very great, and 
it can now, with the modern facilities for distri- 
buting knowledge, hardly be more than a question 
of a longer or shorter time, how soon these re- 
sources are practically developed, and Russia can 
follow her neighbour Germany in becoming our 
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competitor in the iron market. There was no dis- 
cussion on M. Kamensky’s paper, but the President, 
in proposing a vote of thanks to the author, let fall 
an expression which is worthy of note. He said 
that if the Institute visited Russia the paper would 
prove a very useful guide to members taking part 
in the meeting. We, of course, know nothing of 
the deliberations of the Council, but it is a pretty 
open secret that a prominent member of the Insti- 
tute, who is also a member of Council, has lately 
visited Russia, and has come back so much impressed 
with what he saw there that he has spoken with 
favour on a visit to that country. Whether it will 
be possible to arrange this visit, and whether a 
sufficient number of members would go so far, is a 
matter that can only be speculated upon at present. 
No doubt the expenditure of time would be con- 
siderable, but it is only by knowing what is going 
on in other parts of the world that British manu- 
facturers can hope to keep their works occupied. If 
Russian development of the iron and steel industry 
is to continue in the manner it has begun, as 
shown by M. Kamensky’s paper, Russia will be in 
the market for many things that we can supply, 
and if we are not swift to take advantage of a new 
demand, there are others who will not fail to do so. 
Engineers, iron and steel makers, and manufac- 
turers of all kinds, must make sacrifices both of 
time and money—they must push abroad if they 
wish to maintain their lead in the markets of the 
world. This, however, is not an occasion upon 
which it is fitting to enlarge on this subject, but we 
shall return to it on another occasion. 

M. Kamensky’s paper was the last on the list for 
Tuesday’s sitting, so the meeting adjourned until 
the next day, the President first announcing that 
Mr. Arthur Keen had been appointed member of 
Council, to succeed the late Mr. William Jenkins, 
of Consett ; whilst Mr. J. E. Stead, of Middles- 
brough, had been nominated by the Council to 
occupy the position vacated by Mr. Keen’s promo- 
tion. 

Visits AND Excursions. 

The afternoon of Tuesday was devoted to visits 
and excursions, the chief of which were those to 
Wolverhampton and to Bilston. There were also 
alternative excursions to the engineering works of 
Messrs. Tangye, the electro-plating works of 
Messrs. Elkington, Messrs. Gillott’s steel pen 
works, Messrs. Osler’s glass works, and many 
other of the large industrial establishments of Bir- 
mingham and the district. 

At Wolverhampton members visited the new 
electrical engineering works of Thomas Parker, 
Limited, where they were shown the fine special 
plant which has been laid down for constructing 
dynamus and motors of all sizes up to the largest. 
A good many of the machine tools, the pattern- 
shops, and the large travelling cranes in the foundry 
and erecting shop, and the fan for supplying blast to 
the cupola, are driven by electric motors, taking 
current from dynamos driven by the main engine. 
The number of workpeople employed is about 300. 
In addition to motors and dynamos, the company 
manufactures alternating and continuous current 
transformers, switchboards, &c., for lighting pur- 
poses, for electric railways and tramways, and for 
electro-metallurgical purposes. 

The Bilston party proceeded to the works of the 
Staffordshire Steel and Ingot Iron Company, where 
they were hospitably entertained and shown all 
there was to see, for which the programme laid 
down afforded ample time. These works were the 
first in the district to adopt the basic process. There 
are three converters of 8 tons each, and capable of 
producing 1100 tons per week. In the evening 
there was a conversazione and reception held in the 
Council House by the Mayor and Mayorezs of 
Birmingham, which was well attended and proved 
most successful. 

On Wednesday morning the sitting was resumed 
at 9.30, when the following papers were read : 
‘‘On the Thermo-Chemistry of the Bessemer 
Process,” by Professor W. N. Hartley. ‘‘ On the 
Hardening of Steel,” by Mr. H. M. Howe, of 
Boston. ‘*On the Production of Iron by a New 
Process,” by Mr. R. A. Hadfield, of Sheffield. 
*‘On the Analysis of Ferro-Chromium,” by Mr. 
E. H. Saniter, of Wigan. Mr. Hadfield’s paper 
gave rise to the principal discussion, but we must 
defer an account of this and of the other details of 
the meeting until our next issue. 





Tue NorweGian Navy.—The Norwegian Government 
eontem plates the constraction of two additional ironclads. 








THE NAVAL MANGQUVRES. 


THE naval manwuvres of 1895, which were 
brought to a close last week, have afforded few 
matters of interest from an engineering point of 
view. There was, moreover, no strategical problem 
involvid, and this was necessarily the case, as 
there was no ‘‘enemy.”’ The manceuvres were 
therefore reduced to tactical exercises, and bore 
about the same relation to manceuvres of former 
years as—to borrow a comparison from the sister 
service —drill exercises would hold to a sham fight. 
It is not on this account that the 1895 operations 
are to be despised, for strategy is dependent on 
tactics for its successful carrying out. 

The Admiralty, recognising the changed condi- 
tions of this year’s proceedings, have, in the 
official documents, adopted the term ‘‘ Tactical 
Exercises.” Thee were to consist, according to 
the programme, of a series of exercises to be per- 
formed by two independent fleets, and of certain 
exercises to be undertaken by a torpedo squadron 
in the St. George’s Channel. The latter part of 
the proceedings may be dealt with very briefly, for 
their lordships, in their wisdom, determined that 
the British public should know nothing, or as little 
as possible, about the proceedings of the smaller 
cratt. Permission to any one, outside the service, 
to attend these manceuvres was sternly refused ; 
and we believe it was given to be understood that 
all the dreadful pains and penalties the Board hold 
in reserve would be put into requisition if any 
one in the gervice should write for publication. 
All this would be amusing if such large 
interests were not at stake. Of course, the 
dear old ostriches at the Admiralty think be- 
cause they obscure their own vision with inge- 
niously worded official reports and other red-tape 
devices, that no one perceives their subtlety. A 
newspaper reporter, saying, in his blunt and brutal 
way, that half-a-dozen boats broke down through 
having quite inexperienced crews, or that a flotilla 
could not proceed on its mission because stores and 
fittings were not forthcoming, or because contra- 
dictory instructions had been given, or for any of 
the many causes that may, and do, sometimes arise 
anything of this kind, reported in the inconsiderate 
newspaper mann:r, reads so differently to the 
pleasantly vague language of the official record, 
which has the additional recommendation that the 
public never sees it. The ostensible reason that 
any independent persons were not allowed to be 
present was, that it would not be to the public 
service ; in other words, things must be kept from 
the foreigner. That is the sand in which our 
Whitehall ost:iches bury their cunning little heads ; 
but it is spread too thin to cover a feather more. 
What every one sees sticking out, is that torpedo craft 
are very delicate thingsto handle, sothat breakdowns 
are more probable than with vessels of more solid 
construction. But though these vessels, or rather 
their machinery, need careful and skilful mani- 
pulation, they are really wonders of strength and 
endurance. The public are apt to think that the 
boats are fragile, and, indeed, they are from one 
point of view ; but if the attempt were made to get 
the same relative power, weight for weight, from 
the michinery of an armourclad as is developed by 
that of a torpedo-boat, the mechanism of the 
larger vessel would not stand for half an hour. It 
is a pity the Admiralty do not take heart of grace 
and determine to acknowledge all things in the 
Fleet are not perfect. The one hostile criticism 
they need fear in this matter is that crews are not 
properly acquainted with the work they have to do. 
If this were corrected, and such defects as arose 
were acknowledged, it would soon be found that 
what really exists is not nearly as bad as that which 
is now imagined. Unknown dangers are nearly 
always magnified, and the British public has quite 
sense enough to know that in all naval warfare there 
will be risks, especially in the hazardous service of 
the torpedo flotilla. 

Turning to the ‘‘ tactical exercises’ of the larger 
ships, we find the vessels were divided into two 
parts, known as the Channel Fleet and the Reserve 
Fleet, the first under the command of Vice-Admiral 
Lord Walter Kerr, the other being commanded 
by Rear- Admiral E. H. Seymour. Forty-five 
vestels took part in the proceedings, exclusive of 
the torpedo squadron. The Channel Fleet as- 
sembled at Portland, whilst the Reserve Fleet 
collected at Torbay. It would serve no useful 
purpose to detail all the tactical evolutions that 
were performed, most of which appear to have 








been similar to those generally carried out at steam 
tactics. The exercises consisted of fleet evolutions, 
exercises in cruising formation at night, exercises 
in battle formation during the day, anchoring 
and weighing anchor, scouting and distant signal- 
ling. The operations appear to have been carried out 
with fewer mishaps as have distinguised naval 
manoeuvres in time past, but then we have not the 
torpedo craft to swell the tale. The Hazard had a 
bad breakdown of her engines owing to the giving 
way of the piston-rod, but the details to hand are 
so evidently untrustworthy, that it is useless to 
repeat them. In the matter of distant signalling, 
two new inventions were tried, one a masthead 
semaphore, the design of Admiral Wilson, and the 
other a collapsing and expanding drum invented by 
Admiral Fane. The semaphore is so arranged as 
to be capable of being worked in a plane normal to 
the line of sight of the observer, and the usual 
method of signalling is used. In Admiral Fane’s 
apparatus the Morse alphabet is indicated by the 
alternate collapse and expansion of the crum, 
which can be seen by day, but at night it is made 
to act as a screen for a group of electric lights, 
which are thus revealed or obscured at the required 
intervals. The Tims correspondent with the 
Channel Fleet gave particulars of a trial with 
these apparatus. Up to 11 miles, preference was 
given to the semaphore, but the signals of the 
drum were read easily up to 13 miles and 
with difficulty up to 15 miles, when the weather 
was & little hazy. At night the drum signals could 
be read easily with the naked eye up to five miles, 
and doubtless by the aid of a telescope at least 
equally as far as by day. The mechanism working 
the drum does not appear to have been quite per- 
fected, as it gave way on one or two occasions, but 
probably this was a matter of detail capable of im- 
provement. 

The only thing approaching a strategical opera- 
tion was the effort of the two fleets to find each 
other. They were to put to sea at a given time, 
and proceeded each to a determined spot in 
the Atlantic, whence the Admirals were to use 
their own devices to form a junction. Of course 
the determined spot of one fleet was not known 
to the Admiral of the other fleet. The evolution 
proved an exceedingly simple one. The fleets sent 
out their cruisers in radial lines, a lucky cast was 
made and the two fleets were soon united. 





NOTES. 
THE FoUNDERING OF THE ‘‘ SEAFORD.” 

Tue s.s. Seaford, the latest addition to the 
passenger fleet belonging to the London, Brighton, 
and South Coast Railway and the Western Rail- 
way of France, was run down by the Lyon, of 
Dieppe, on Tuesday afternoon. A fog prevailed 
at the time, and the speed of the Seaford had 
accordingly been reduced, as usual in such circum- 
stances. The vessel was struck just aft of the 
sternmost engine-room bulkhead, rendering it 
useless. Two compartments were therefore ex- 
posed to the rush of the sea, and only 20 
minutes elapsed before the Seaford sank. For- 
tunately no lives were lost, as the captain of the 
Lyon, which had only her bows stove in, stood by 
the sinking vessel, the officers and men of which 
did their duty. Some few passengers were more or 
less injured, the most serious catualties teing 
broken leg and a broken ankle. All luggage was, 
however, completely lost. The Seaford was a 
twin-screw steamer of 977 tons gross, built by 
Messrs. Denny, of Dumbarton, in 1894. Her 
principal dimensions were : Length, 270 ft. ; beam, 
34 ft. ; and moulded depth, 14 ft. 6 in., the boat 
being specially designed to enter Dieppe at low tide, 
when the available draught is small. Her horse- 
power was 5000, and her maximum speed on trial 
is said to have been 224 miles per hour. No 
system of subdivision yet adopted seems able 
to secure a boat against sinking when she is 
rammed. It seems almost a general rule for two 
compaitments to be flooded, and as often as not 
one of these is either the boiler or engine-room 
compartment, and the largest in the ship. The 
ramming veesel usually comes out of the affair 
pretty well, as the collision bulkhead prevents 
any large amount of water entering the boat 
If sa‘ety is to be secured, it would seem that the 
amount of subdivision will have to be increased, 
though it is difficult to see how the engine and 
boiler compartments can well be reduced in size, 
Sir Nathaniel Barnaby has, we know, devised an 
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unsinkable warship, the requisite buoyancy being 
secured by the use of woodite, but the system seems 
hardly applicable for passenger or cargo vessels. 

Worksuor Recires IN THE OLDEN TIMEs. 

Many of the philosophical books of the seven- 
teenth century contain recipes relating to work- 
shop practice which strike us nowadays as very 
curious. John Bate, in his ‘‘ Mysteries of Nature 
and Art,” 1635, tells us ‘‘how to make iron or 
steele exceeding hard.” ‘‘ Quench your instru- 
ment seven times in the blood of a male hog, mixed 
with goose grease, and at each time dry it at the 
fire before you wet it, and it will become exceeding 
hard, and not brittle. Approved.” The process 
was no doubt efficacious, but why the hog, or why 
particularly the male hog, does not appear ; per- 
haps it is one of the ‘‘ mysteries.” Again, ‘‘to 
make iron as soft as lead :” ‘‘ Take black flints, 
powder them very finely, then put the powder in 
an iron pan, and make it red-hot, then cast it on a 
marble stone, till it be almost cold, then make it 
red-hot againe, and let it coole, and grind it so long 
till it cleave to the stone, and grind it as it were 
clay ; then put that in a glasse, and set it under the 
eaves of a house, where the sunne cometh not nigh 
in the day, then the night after take out the water 
that you shall find in the glasse above the powder, 
then take that powder and grind it with the 
water, and put it in a stillatory, and let it 
still out the half; afterward pour the water again 
on the said powder, and still it again with a soft 
fire ; then take and seethe that water till the half 
be wasted, then take some iron blade of a knife that 
is new broke, and put it together, and hold it so 
for a little while ; then take of the water which 
was sod to the halfe, and with a feather lay it first 
to the one side of the blade, and when the water is 
cold, lay it on the other side, and it will soder fast 
with this water ; and with this water you may make 
steele as soft as lead. It is likewise a soveraigne 
water to help the gout, being anointed where the 
grief is, for it giveth ease very speedily.” This 
must have been an invaluable compound. But 
a far older collection of recipes is that to be found 
in Hendries’ translation of the work of Theophilus, 
a monk of the eleventh century, ‘‘On Various Arts.” 
He says, *‘of tempering files,” ‘‘ burn the horn of 
an ox in the fire, and scrape it, and mix it with a 
third part of salt, and grind it strongly. Then 
put the file in the fire, and when it glows sprinkle 
this preparation over it everywhere, and, some 
hot coals being applied, you will blow quickly 
upon the whole, yet so that the tempering may not 
fall off, and, quickly withdrawing it, extinguish 
it equally in water, and taking it out, dry it slightly 
over the fire. You will in this manner temper all 
things which are made of steel.” In another process 
the grease of an old hog and straps cut from the 
skin of a buck goat are to be employed. The 
last recipe for tempering isa gem. ‘Take a 
three-year old buck goat, and tie him up within 
doors for three days without food ; on the fourth 
day give him fern to eat and nothing else. When 
he shall have eaten this for two days, on the night 
following inclose him in a cask perforated at the 
bottom, under which holes place another sound 
vessel in which you can collect his urine, Having 
in this manner for two or three nights sufliciently 
collected this, turn out the buck, and temper your 
instrument in this urine. Iron instruments are also 
tempered in the urine of a young red-haired boy 
harder than in simple water.” One wonders 
whether there was enough tempering done to 
create a demand for young red-haired boys or 
three-year old buck goats. 


AcCUMULATORS CHARGED FROM ALTERNATING 
Current Circuits. 

The Pollak Accumulator Works at Frankfort-on- 
the-Main utilise the 3000-volts alternating currents, 
supplied by the town electricity works, for lighting, 
driving the electric motors, and forming and charg- 
ing the batteries. For the latter purposes, the con- 
tinuous current is, of course, alone suitable. For 
although alternating currents can produce certain 
electrolytic effects, a subject specially studied by 
Mengarini and Malagoli, in practice they have 
first to be converted into continuous currents. 
Mr. Pollak has solved this problem by constructing 
a commutating device turned in synchronism with 
the generator at any distance from the latter. 
Every continuous-current generator produces alter- 
nating current impulses, to which the commutator, 
which is fixed on the armature shaft, imparts a uni- 
form direction. The connection of the commutator 


with the armature shaft is not essential, though 
there is nothing to induce us to separate them 
under ordinary conditions. But if the currents 
have once entered the outer circuit as alternating 
impulses, the separation is both necessary and 
possible. Mr. Pollak’s device consists of two 
collector rings and two rows of commutator bars, 
insulated from one another and the shaft, and 
alternately connected with the rings. The alter- 
nating currents enter through brushes resting on 
the rings. The continuous currents are taken off 
by four more rows of brushes adjustably arranged, 
the first and the third, and the second and the 
fourth rows being connected. The device is 
turned by a synchronous motor, which can be 
of very small dimensions. The arrangement 
is the following. The 3000 volts are trans- 
formed down to 65 volts, which are sent to the 
commutators, of which four are in use at Frank- 
fort. The synchronous motor receives its alternat- 
ing currents, also of 65 volts, from a special small 
transformer. ‘The outer circuit of the continuous 
current contains an automatic disconnector, fluid 
resistance, amperemeter, and in various parallel 
shunts, the lamps, electric motors, and cells with 
their voltmeters and other apparatus. The result- 
ing continuous currents are pulsating, the periods 
of the pulsations depending upon the width of 
the bars and the spsed. 
can be regulated by adjusting the brushes, and 
this adjustment can be effected in such a way 
that the electromotive force does not sink below 
that of the battery. Otherwise the battery would 
charge back into the circuit. When everything is 
right, the brushes do not spark, and the volt- 
meter of the battery marks the maximum ten- 
sion. Of the four devices, each for 350 amperes, 
which have been put up, two or three have been 
in uninterrupted use, day and night, for six 
months ; the installation may, therefore, be said to 
have passed the experimental stage. The efticiency 
of these rectifiers is stated to be 90 per cent. 
Mr. Pollak admits that there is a reaction on the 
transformer, reducing the latter’s efficiency by 2 
per cent. Such a loss may be tolerated in a new 
system. That these pulsating continuous currents 
are very suitable for electrolytic work, is not a 
novel observation. When Mr. Pollak brought the 
paper, from which we quote, before the second 
annual meeting of the German Electrochemical 
Society, Professor Wiedemann, of Erlangen, one of 
the workers on cathode rays, remarked that 
induced currents arising from such pulsations 
would promote electrolytic action, and Professor 
Ostwald, president of the society, assigned a 
reason for their beneficial effects. Continuous 
currents heat the electrodes and produce a sort of 
Leidenfrost phenomenon, which cuts the electrode 
out until it has cooled again. With pulsating 
currents, the heat has time to diffuse. These 
pulsating currents enable us, in fact, to bring 
metals like platinum into solution, and they may 
find important technical application. 





DEPARTMENT OF ScrENcE AND ARtT.—The following is 
a list of candidates successful in the competition for the 
Whitworth Scholarships and Exhibitions, 1895: Scholar- 
ships (tenable for three years).—Arthur H. Barker, 
George W. Shearer, Percy Nicholls, Harold R. Cullen, 
1251. a year each. Exhibitions (tenable for one year).— 
Charles E. Goodyear, George M. Brown, Norton Baron, 
Harry Jackson, Edward M. Leflufy, Arthur E. Hyne, 
Robert M‘Millan, John W. Roebuck, George Follows, 
Arther J. Baker, William D. Ross, Frank H. Phillips, 
Henry T. Hildage, William P. Jones, John W. Milner, 
William Bayliss, John B. Shaw, James Walker, William 
H. C. Kempe, William J. Talbot, Henry C. Trigg, 
Duncan R. M‘Lachlan, George A. Robertson, Charles 
H. Imrie, William M‘G. Wallace, William J. Gow, 
William Lauder, Samuel A. Clarke, Edmund B. Ball 
and Jabez W. Ashdown (equal), 50/. each. 


PERSONAL.—Messrs. Crompton and Co. are removing 
their electric heating department from 148, Brompton- 
road to Cornwall-buildings, 35, Queen Victoria-street, 
E.C. From this date all inquiries should be sent to the 
new address, where Mr. H. J. Dowsing will be pleased 
to give any information as to the various applications of 
electric heating. The show rooms at Brompton-road will 
be kept open by the Kensington and Knightsbridge 
Electric Lighting org ma —Measrs. Easton, Anderson, 
and Oo., of the Erith Iron Works, Kent, announce that 
they have secured the sole rights for the manufacture of 
the ‘‘ Niagara” crusher and pulveriser, patented by Mr. 
W. H. Coward. In this mill the material is crushed by 
means of a roller placed vertically and running in an 
annular roller path, the necessary pressure being obtained 
by springs. The fine material is continuously removed 
by means of an air blast, the coarser particles being re- 








turned for another passage under the roller. 
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EARLY GREAT WESTERN LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

Srr,—The letter signed G. A. Sekon, page 145 of 
ENGINEERING, saying that the officials of the Great 
Western Railway at Swindon have no details of the earl 
engines, is causing the greatest possible amusement both 
in London and at Swindon Works. 

Of all the rubbish I ever read, this is the most exbraordi- 
nary. Why, Sir, our chief locomotive officers have every 
detail of the early locomotives, and drawings and photo- 
graphs besides. 

hat Mr. Dean knows perfectly well the alias of the 

‘* Hurricane” is beyond doubt, or he could not have 
given the information which he did to Mr. Acworth. I 
now quote from Mr. Acworth in his book, ‘‘ Railways of 
England,” 1889, page 254; he says: 

** But the ‘ Hurricane’-—which by the way, has by some 
accident been rechristened the ‘ Ajax’ in Zerah Colburn’s 
book—seems to have remained in existence long enough 
fora whole halo of myth to grow up and encircle her. 
‘When I entered the Swindon shops,’ writes a gentleman, 
a former member of the engineering staff, referring to the 
year 1847, ‘ experiments were still going on. I remember 
seeing in the shed an engine called the ‘’ Grasshopper ”’ 
-+..+ Mr. Dean, the reigning monarch at Swindon 
to-day, suggests what is undoubtedly the true explana- 
tion of this third alias of the ‘ Hurricane,’ namely, that it 
was a shed nickname.” 

In your paper of August 2, Mr. Sekon would lead you 
to think that Mr, Dean had been running about amongst 
the old servants to try to find the particulars of their 
old engines. 

Only just imagine such an absurdity for a moment ! 
f Mr. Dean did wish to know anything about the 
engines (which I very much doubt) he would only have to 
turn up the old drawings in his office, or at least he would 
send to Westbourne Park, where the foreman remembers 
all the engines, 

Yours truly, 

Swindon, Wilts, August 16, 1895. 


To THE EprroR or ENGINEERING. 

Simm,—With reference to the statement made by Mr. 
Sekon that the Haigh Foundry engines ‘‘Snake”’ and 
‘Viper ” were oo up like the ‘* Thunderer,” I beg 
to state that I have a number of photographs, blue 
prints, and drawings of early Great Western locomotives, 
and among them the engines in question. They were not 
geared up. The only geared-up engine was the ‘‘ Thun- 
derer.” 

Mr. Sekon is also incorrect in stating that the driving 
wheels of the ‘* Ajax ” were 10 ft. in diameter. The only 
Great Western engine having 10-ft. wheels was the 
“* Hurricane.” 


G. W. R. 





Yours truly, 
D. H. Littrrsoan. 
27, Bank-street, Dundee, August 29, 1895. 


LAUNCHES AND TRIAL TRIPS. 

On Monday, the 12th inst., the s.s. Lestris went for a 
very successful trial trip off the coast, when a mean speed 
of 12 knots was obtained, the engines working without 
the slightest hitch, and giving perfect satisfaction to all 
concerned. The Lestris isa steel screw steamer, 255 ft. 
in length by 334 ft. beam, and has been constructed by 
Messrs. Wigham Richardson and Co. at their Neptune 
Works, Newcastle-on-Tyne, for the Cork Steamship Com- 
pany, of Cork, for their Continental service. 








On the 19th inst. there was launched from the West 
Yard of Messrs. C. S. Swan and Hunter, Wallsend, a 
steel screw steamer of the following dimensions ; Length, 
121 ft. ; breadth, 20 ft. 6 in. ; depth moulded, 9 ft. 6 in. 
The vessel, which is built to the order of Messrs. Thomas 
Lewis and Co., of the City Steam Mills, Bangor, North 
Wales, and is the second vessel built for this firm, has a 
raised quarterdeck extending over the engines and boilers, 
bridge-house containing very superior accommodation, and 
break forecastle with ballast tank forward. The main, 
quarter, and forecastle decks are of iron, bridge deck of 
wood, and the steamer will be rigged as a fore-and-aft 
schooner. The vessel has been built under special survey, 
and will be classed 100 Al at Lloyd’s. The engines, 
which are triple-expansion of the latest type, have been 
built by Messrs. J. P. Rennoldson and Sons, South 
Shields. The cylinders are 14 in. and 28 in. in diameter 
by 20 in. stroke. The boiler has a working pressure of 
100 1b. On leaving the ways the vessel was named the 
St. Tudwal by Mrs, Lewis, of Bangor. 





On the 19th inst. Messrs. Craig, Taylor, and Co. 
launched from their Thornaby shipbuilding yard a very 
smart passenger steamer for the Brazilian trade. The 
dimensions are as follows: 140 ft. by 24 ft. by 9 ft. 5 in. 
depth moulded. She has a fine promenade deck, all fore 
and aft, fitted with deck seats, awnings, &c.; large 
saloon forward for first-class passengers, and accommoda- 
tion for second-class passengers aft. She is also adapted for 
carrying cargo in addition to passengers, and she is fitted 
with two winches, steering gear, and windlass, to suit her 
for her intended trade. Her engines, which will give her 
a high rate of speed, are being fitted by Messrs. West- 
ath. English, and Co. The vessel and engines have 
been built under the superintendence of r. John 
Donald, of Bahia, the engineer for the company for whom 
the vessel has been built. As she left the ways she was 
christened Manoel Victorino by Miss Roy Craig, 
daughter of one of the builders, 





SavannaH. — Certain improvements at Savannah, 
Georgia, have been completed, and the available depth 
in the harbour at high water has been increased to 25 ft. 
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THE HOERDE ELECTRIC CONDUIT SYSTEM. 
CONSTRUCTED BY THE HOERDER BERGWERKS UND HUTTEN VEREIN, HOERDE, WESTPHALIA. 
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WE illustrate on this page an electric conduit 
system which is now being introduced into this 
country by Mesars. Alexander Penney and Co., railway 
engineers, 107, Fenchurch-street, London, having 
been originally worked out by the Hoerder Mining and 
Smelting Company, Westphalia. The conduit, as 
shown in Fig. 1, is arranged under one of the rails of 
the line, the rail in question being supported at 
intervals of 5 ft. or so by yokes stamped out of sheet 
metal and corrugated for stiffaess, as shown in Fig. 4 
Between these yokes the conduit is lined with metal 
plates 5, in. thick, corrugated as indicated in Figs. 
2and 3. These plates are secured by bolts to the rail 
and guard at the top of the trench, and are flanged 
so as to be bolted together atthe bottom. The guard, 
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as shown in Fig. 1, is built up of angle-irons secured 
to castings bolted to the yokes, just as the rail is, a 
groove of suitable width being left between the rail 
and the guard in order to accommodate the collector 
bar. The cable is suspended underneath this guard 
from insulators, as shown in Figs. 2 and 3. The 
current collector is of the under-running trolley type, 
which has proved so successful in the various overhead 
lines which have been erected here and abroad. Insu- 
lati n is secured by the use of vulcanised fibre. The 
particular arrangement adopted is shown in Fig. 5. 
The conducting wire, as will be seen, is fixed well 
above the bottom of the conduit, and is there unlikely 
to be flooded, even in severe storms, it being easy to 
keep the conduit comparatively free of water by suitable 
connections to the sewers. Being at the same time 
well under the guard, the conductor is well pro- 
tected from mechanical injury. In going round curves, 
both rail and guard are accurately bent, but it is un- 
necessary to bend the lining plates, which are accord- 
ingly laid as tangents to the curve, cast-iron wedge- 

















shaped filling-in pieces being used to give them a 
proper bearing on the yokes, which must, of course, 
stand radial to the curve. The work of laying the 
Hoerde conduit is claimed to be as simple as the 
putting down of a water main; and as ali parts are 
made to staudard dies, the work can be cheaply 
executed. The cost of the Hoerde system, with side 
conduit, as shown in Fig. 1, is said to be from 2/. 5s. 
to 27, 103. per yard, whilst with a central conduit 
between the rails it is 37, to 3/. 5s. per yard. 





FERROLITHIC PAVING. 

UnbeEr this name the Empire Paviog and Construc- 
tion Company, of 21, State-street, New York, have 
introduced a form of concrete paving, in which the 
concrete is reinforced by the use of iron binders. The 
concrete used is made from Portland cement, and either 
crushed granite free from dust, or well-screened gravel 
andsand. This is laid on a foundation of broken stone 
concrete, resting on a well-rammed layer of sharp 
cinders, broken stone, or brick, ‘I'he wearing surface of 
granitic concrete is secured to the foundation by means 
of iron binders, as shown in Fig. 1. These binders con- 
sist of strips of iron’] in. wide by +‘; in. thick perforated 
and locked together as indicated. The strips for two- 
thirds of their breadth are sunk into the base concrete, 
the upper third extending into the wearing layer and 
fixing it firmly in place. Another arrangement of 

arts, but of similar construction, is shown in Fig. 4. 
The same general principle is used in forming the 
kerbing to the path. The binder in this instance con- 
sists of strips bent at right angles and connected 
together by crossbars. These strips are completely 
imbedded in concrete, the kerb and gutter being made 
ia one piece. Tosecure a good surface to the finished 
path, it is floated with a dryer consisting of two parts 
of Portland cement and one of grit. 





INDUSTRIAL NOTES. 

SLowLy, and almost imperceptibly, a further im- 
provement in the state of trade is reported in most 
of the staple industries of the kingdom, and in most 
of the chief centres of trade. The decrease in the 
number of unemployed is just perceptible, but that 
is all. In the 86 trade unions reporting to the Board 
of Trade for last month there were an aggregate of 
391,093 members, of whom 20,574 were out of work, 
or 5.3 per cent. of the total. The previous month 
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the percentage was 5.6, the decrease being .3. 
the chart line is more reassuring, the curve tending ~ 
to a lower level in a direct line for the past three 


months. There is another test which, perhaps, is 
more assuring still, viz., the large number of unions 
and of members whose returns show under 3 per 
cent. out of employment—33 societies with 99,822 
members, or nearly 100,000 in round numbers. In 
57 societies, with 281,257 members, the proportion out 
of work was under 5 per cent. In 16 unions, with 
40,811 members, the percentage ranged from 5 to 10 
per cent., and in 13 unions, with 69,025 members, the 
ratio was over 10 per cent. The reassuring point is 
the certainty of improvement, notwithstanding that 
the progress is gradual, Comparing this year with 
last, we find that in 1894 the curve line began to 
ascend at the end of April, and at the end of Decem- 
ber it stood at the same pbint as on January 1 of that 
year, viz., at 8 percent. unemployed. From January 1 
of this year, the line has descended continuously, except 
for the few weeks of the severe frost, and even then it 
only rose a point or two, since which the tendency to 
the lower level has been without a perceptible break. 
We may safely anticipate some 10 or 12 weeks of 
tolerable weather, favourable generally to industrial 
operations, so that there is a possibility of even a 
more rapid decrease in the percentage of unemployed, 
if no adverse circumstances intervene, 





As regards the state of trade in the several industries, 
the following will pretty clearly indicate the changes 
going on. In the coal trade returns have been received 
from 936 pits, employing 229,180 persons ; in these the 
average time worked was 4.53 days per week, ora 
little over 44 days’ full time. During the previous 
month the time was 4.23 days, or under 4} days, a 
gain of a quarter of a day per week to the working 
miner on the average. The number of unemployed is 
also less. In the north of England the proportion out 
of work was 3 per cent., as compared with 3.4 per cent. 
in the previous month, In the ironstone districts the 
average time worked at 96 iron mines, employing 
12,289 men, was 5.61 days per week, ascompared with 
5.43 in the previous month. This may be practically 
reckoned as full time in this industry, averaging as it 
does over a month, 

In the iron and steel industries there was little 
change in the situation either way, but that little was 
in the right direction. The number of furnaces in 
blast was the same as in the month previous, while the 
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number employed was 18,712, or nine more. In the 
steel works 56,992 were employed by the 163 em- 
ployers making returns, about 153 more than a year 
ago. The tinplate manufacturers had 108 mills in 
operation, as compared with 88 in the previous month, 
which is a clear gain of 20 mills, giving employment to 
a proportionate number of workers. 

The improvement in the engineering trades and 
cognate industries is somewhat more marked, the per- 
centage of unemployed having fallen from 6.1 in the 
previous month to 5.6 percent. At the same date last 
year the proportion out of work was 9.7 per cent. This 
is a real improvement, the gradual indications of 
which have been noted month by month in these 
‘Industrial Notes.” In the shipbuilding trades the 
improvement is not continuous ; there has indeed been 
a check, for the number out of work has risen from 
11.5 in the previous month to 12 per cent. in the last 
month. But here, again, the state of trade is better 
than it was a year ago, when the proportion out of 
work at the same date was 17.3 per cent. But the 
flush of work expected in these industries has not 
been realised. 

The building trades continue generally busy all over 
the kingdom, with a further, though a small, decline 
in the proportion of unemployed, which stood at 2.4 
per cent., one point less than in the previous month, 
and 1.2 per cent. lower than at the same date last year. 
On the other hand, the wood-working and furnishing 
trades show a decline in activity, for the proportion 
of unemployed stood at 3 per cent., as compared with 
2.4 in the month previous. 

The ready-made clothing trades have suffered some- 
what from seasonal causes, and the bespoke branches 
were rather more quiet. The leather trades show an 
increase of unemployed from 2.8 to 3.1 per cent., 
though in some districts they are still tolerably busy. 
The boot and shoe trades are slacker ; in some cases 
short time is being worked. But, on the whole, the 
outlook is not bad for the season of the year. In the 
textile trades there is some diversity; the cotton 
trades are rather quiet; the spinning branches are 
irregularly employed, and the weaving branches only 
partially employed. The silk trades, on the whole, are 
busy. In the woollen and worsted trades employment 
is good, overtime being worked in some instances. 
The hosiery trade is in an unsettled state, owing to 
disputes. The employment of women ia those trades 
shows 85 per cent. working full time, or 2 per cent. 
less than last month, the remainder on short time or 
partially employed only. The outlook, therefore, is 
not quite so good. 

The number of seamen shipped was 18.3 per cent. 
more than in the previous month, and, on the whole, 
dock and riverside labourers have been well employed. 
The average number employed at the London docks 
was over 1000 more than in the previous month, 14,507, 
as against 13,408 in the past month. Agricultural 
labour has varied somewhat, but this has been more 
due to the weather and the state of the crops, than to 
any falling off in the actual demand for such labour. 





The number of labour disputes fell from 65 io 
the previous month to 45 last month. Of these 
11 were in connection with mining and quarrying, 10 
in the building trades, seven in the textile trades, 
three in the iron and steel trades, four in the clothing 
trades, three in the shipbuilding trades, and two in 
connection with dock and riverside labour. None of 
the disputes were very seriops, except, perhaps, in the 
hosiery trade. In 42 of the total disputes, 14,249 
p2rsons were involved, or an average of about 346 per 
dispute, but in the previous month the average was 
only 161, but then there were 16 more disputes in that 
month. Twenty-one old disputes were settled, affect- 
ing about 2200 persons, and at the end of the month 
there were 23 old and 13 new disputes, affecting 8000 
persons, still unsettled. The changes in wages affected 
more persons than the actual disputes ; 10,000 persons 
had concessions of increase in wages, while 104,500 
suffered reductions. The latter intteded 100,000 coal 
miners in South Wales, to the extent of 24 per cent. 
in wages, and about 3000 operatives in the hosiery trades 
of Leicester. In the tinplate trades about 4500 re 
ceived advances in wages. As regards the hours of 
labour, about 450 were conceded a reduction in the 
workiog hours. These reductions were chiefly in the 
building trades, but some textile workers, a few 
in the iron and steel trades, and employés of 
local authorities shared the banefit. Four of the 
disputes which remained unsettled were between 
workmen, for one reason and another. One of the 
largest disputes was between two societies, and other 
large disputes were with respect to methods of work- 
ing or payment by results. In several instances strikes 
to compel men to join the union resulted in the men 
agreeing so to do with the employers’ sanction. In one 
case a strike of seamen at one port ended by the owners 
of the vessel obtaining a crew at another port. In 
many cases the disputes were settled by some mode 
of conciliation or arbitration, or mutual concessions at 
a friendly interview between the employers and their 
workmen, 





The report of the Boilermakers and Iron Ship 
Builders ioe this month is not quite so encouraging as 
the previous report. The total onthe funds was 6170, 
as against 5882 last month. There wasan increase of 
unemployed under all the three heads of travellin 
cards, signing the vacant book, and donation, ms | 
also an increase of 91 on the sick list. On donation 
the increase was 161, the proportion of unemployed 
being 11.7 per cent., as compared with 11 per cent. 
last month. The cost for the month was 51211. 15s. 10d., 
or about 1280/. per week. ‘The proposal of some of 
the branches to constitute a permanent council at a 
cost of 1001/. per annum, and to increase the cost of 
donation by about 25 per cent., will mean an addi- 
tional cost to the members of over 11,000/. a year. 
All these facts, and others, are put before the members, 
so that they may record their votes with a full know- 
ledge of the effect of such proposals, which come with 
the sanction and approval of the general council. The 
society has elected delegates to the Trades Congress to 
be held at Cardiff during the first week of next month ; 
14 delegates are appointed. The general secretary is 
not one; this is the first congress from which he will 
be absent since 1872. In the Scottish districts trade 
is regarded as fairly good—to use the words of the 
report, ‘‘in as prosperous a condition as could be reason- 
ably expected,” while the prospects are better than 
for some years past. Inthe Mersey district trade is 
improving, especially in the boilershops. Good and 
steady angle-smiths and welders are advertised for in 
the Birkenhead district. In the London district there is 
not much to report in the way of improvement. At 
Belfast the men are cautioned not to work a larger 
amount of overtime than the rules permit. The total 
balance in hand is given as 150,436/. 16s. 8d., and the 
funds continue to show an increase--the gain on last 
quarter was 1749/. 193. 9d.—of which 64,446/. 10s. was 
held by the branches, and 76,500/., about, was in- 
vested in shares, which are selected with great care, 
being all first-rate securities. 





There is a general consensus of opinion as to the 
steady improvement in trade as regards the engineer- 
ing industries of Lancashire. This is more than ever 
manifest in the decidedly hopeful tone which prevails 
throughout the engineering and iron trades, owing to 
the gradual but steady increase of work which has 
been going on for some time past, and which is being 
fully maintained. Many of the leading firms have 
secured sufficient work to keep them busy for some 
time to come, and generally they are bet:er off for 
orders than for a long time past. The branches in 
which increased activity is most manifest are machine 
tool makers, boilermakers, and general engineers, 
whilst stationary engine builders and machinists 
generally are well engaged on orders which will keep 
them going, at any rate, over the remainder of the year. 
Locomotive builders do not share to the same extent 
this general improvement, but the prospects in this 
branch are somewhat better than they havebeen. The 
trade union reports are not quite so encouraging as the 
above. In the Oldham district things are better, but 
3.5 per cent. of the engineers are out of work. In 
the Bolton district the improvement is more manifest ; 
in the Wigan district itis even better. In the Barrow 
district labour disputes have unfortunately inter- 
vened. The iron trade shows a distinct improve- 
ment. The finished iron trade is better than it has 
been for perhaps the last three or even four years, 
and prices are hardening accordingly. More activity 
is also observable in the steel trade, and better prices 
are obtainable. The nut and bolt trades are also 
better off for work. On the whole, the outlook has 
brightened considerably. 





In the Wolverhampton district the improvement in 
the iron and steel trades continues. The demand for 
finished iron has been well maintained, and prices have 
an upward tendency in some classes of bars and sheets. 
Consumers and merchants have, therefore, been anxious 
to get expiring contracts renewed before any further 
advance takes place. Now orders have been freely 
given out, and most of the works are in regular opera- 
tion, some manufacturers being pressed for the com- 
pletion of contracts already on the books. The better 
qualities of iron seem to be neglected to some extent 
in favour of steel, the demand for which increases. 
Medium and common bars have been in request, and 
orders have been only provisionally accepted, subject 
to a possible, not to say probable, advance in prices, 
Black sheets are pressingly in request, prices being 
higher than for many months past. Generally the 
outlook is encouraging. The engineering and con- 
structive trades generally have only been moderately 
off for work ; recently some 3 per cent. were unem- 
ployed. Toolmakers and machinists are busy, none 
out of work. The ironfounders are also fairly busy, 
only two unemployed; tank and boiler makers, 
bridge and gwd constructors, and gasholder erectors 
are generally busy. At the railway shops, after a 
spell of full time, the men are now slack. On the 
whole, things are encouraging, and there are no 
serious labour troubles to mar the prospects of trade. 





An upward tendency in the iron and steel trades 
was shown in the Birmingham iron market at the close 
of last week, when all unmarked bar iron was raised 
5s. per ton. In other classes the prices were steady 
and firm, with a probable advance. There was an 
active demand for certain classes of sheets, several 
— contracts for steel, billets, bars, and sheets having 

een placed. In the engineering branches of trade. 
five districts report employment as moderate, and 
two as bad ; some 77 were unemployed. General tool- 
making is fairly good, but ammunition tool makera 
are the busiest, some working overtime. Smiths and 
strikers report the state of trade as improving, but 
many are on short time, and nearly 10 per cent. are 
out of work. 





The London Trades Council have resolved to send 
delegates to the Trades Congress at Cardiff, and have 
instructed their delegates to vote against rescinding 
the resolution demanding the nationalisation of land, 
mines, and minerals, and of the means of production, 
distribution, and exchange. The London Society of 
Compositors have also elected their delegates, who are 
instructed to vote for rescinding such resolution. 





The unemployed question is still uppermost in the 
minds of some men, and memorials have been sent 
to the Prime Minister urging that action be taken 
immediately. But this is altogether improbable. The 
House will soon adjourn for the autumn and part of 
the winter, and little will be done meanwhile. A very 
curious aspect of the case arose last week at Mile-end. 
In reply to a letter of the Local Government Board, it 
was proposed that the return fares of men should be 
pid after having been sent to a labour colony. One 
of the members of the board of guardians, and also a 
working man member of the London County Council, 
protested against men being sent to work 250 miles 
away from their birthplace ; and yet he complains of 
the congested state of the labour market in London ! 





A strike of miners at the Ocean Collieries, near 
Pontypridd, against the system of measurement, threw 
some 2000 men idle. In some other coalfields the pits 
are being closed. The coal trade is not in a very 
flourishing condition as yet, notwithstanding the 
increase of trade in the great coal-using industries. 
But the house coal trade is very quiet, and will be for 
a few weeks longer, when a spurt will begin. 





Mr. George Livesey has again tabled his proposal to 
elect a workman as a director in the South Metro- 
politan Gas Company, and the directors have sanc- 
tioned the proposal. The totalsum standing to the 
credit of the workmen is now 41,000/., an increase of 
3000/7. in the year. Power is to be sought in the Bill 
to be reintroducd into Parliament, but the clause is to 
be permissive, ‘‘to enable the directors to allow the 
men to select a representative.” But whether per- 
missive or obligatory, the point is valuable as showing 
that the system of profit-sharing is making real pro- 
gress. Mr. Livesey has dealt with the gasworkers in 
such a way as to allay discontent ; the men co-operate 
well with the management, to the advantage of all 
concerned. 





THE COST OF WARSHIPS.* 


By Mr. Faeanois Exear, LL.D., F.R.S.E., Vice-Prasi- 
dent, late Director of H.M. Dockyards. 
(Conoluded from page 228.) 

First-class Battleships.—The difference between the cost 
of the dockyard ships and that of the contract ships is 
much greater in these than in any other class of vessels. 
The average cost of the hulls of the four dockyard ships 
was 331,454/., exclusive of armour on belt, bulkheads, 
barbettes or turrets, casemates, and conning tower; as 
against an average cost of the four contract ships amount- 
ing to 423,429). These averages are not exact, because 
the figures for one of the dockyard ships, the Repulse, and 
those for two of the contract ships, the Revenge and Royal 
Oak, are b upon estimates. The estimates were 
made, however, in the beginning of 1894, when the vessels 
were almost complete, and the expenditure remaining t) 
ba incurred was very small; so that there could not be 
sufficient error in them to affect the present comparison. 
Oae of the dockyard ships, the Hood, was a turret ship, 
and the others were all barbette ships ; but this difference 
does not materially affect the cost of hull. 

Each woes Fy ship of this class thus cost the Admiralty 
an average of 91,975/. less, exclusive of incidental charges, 
than each of the ships built by contract. Ib is satisfac- 
tory that the dockyard ships should be so much cheaper ; 
but it should not be assumed that this rate of difference 
can be relied upon in future in building first-class battle- 
ships. This appears to be shown by the comparison on 
the next page of the estimated costs of the new battleships 
Majestic and Magnificent, building in the dockyards, and 
the Jupiter and Mars building by contract. The figures 
are taken from the Navy Estimates for 1895-96; except 
those for vertical armour, which are from a Parliamentary 
return of contracts recently entered into by the Admiralty, 
dated May 9, 1895. 

It would thus appear that the difference between the 
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BaTTLesHips OF “‘ MAGNIFICENT” CLAss, BuILT By CONTRACT. 

















Direct CHARGES (EXCLUSIW® OF RESERVE GuN MovntiN@s). 




















Hull, Fittings, ana Equipment. | 
= j -| ” i. 
| Dockyard £O- ount- 
; oA : Contract. . A | and ings, Total 
Name of Ship. | Where Built. Expenditure. | pelling tena Steen Inci- Cost 
—_ — | ——_—________— other | Car- § Boats. | Total, | dental | with 
| Total. | Machi- | riage, Charges) Inci- 
| tg | nery. | and | — 
- . . . | | es 
Bm | except Labour. |Materials. —*) | wai 
| oo aes | | 
| mour. 
1 AB ol) £ £ £ a ae e | 8 
Jupiter... Clydebank —_..| 292,750 | 352,118 | 10,000 | 10,000 | 667,118 8¢,983 | 99,342 | 6009 | 859,393 20,690 | 879,983 
Mars... -. Laird’s .. is | 292,750 348,835 | 10,000 | 10,000 | 663,835 , 90,961 | 99,252 | 6000 | 860,048 | 20,210 880,258 
| ——— _ — — —— -|-— — --———|--—~— 
Average of two contract ships..| 292,750 | 850,477 | 10,000 | 10,000 | 665,477 88,947 | 99,297 | 6000 | 859,721 , 20,400 | 880,121 





BaiTLesHiPs OF ‘‘ MAGNIFICENT” CLAss, Buiit IN THE DocKYARDS. 



































Direct CHarGes (EXCLUSIVE OF RESERVE GUN MownriN@s). | 
Nl 
Where Built, Hull, Fit:ings, and Equipment. | | ~ | Total 
| Pro- | mount. | Inei- Cost 
Name of Ship. 1. Hull. Material | | pelling | ings, | dental | with 
2. Machinery. aie | and | porpedo| Steam | Total, Charges) Inci- 
a } other | Car- | Boats. | dental 
|Labour.) Total.  Machi-' siage Charges 
Vertical, All nery. | & Gear. 
| Ar- | except | 
mour. | Armour 
ae rae. £ 1: £ £ £ £ 
Magnificent .. { . —- | 292,750 141,785 | 207,245 | 641,780 90,885 101 685) 6000 | 840,200 72,227 919,497 
Majestic tr a } 202,760 148,000 207,085 642,185 | 80,718 | 101,675 | 6000 | 880,528 75,126 905,654 
—- —_—_——_ —_ —— ~~ — — } 
Average of two Dockyard ships .. o-| 292,750 142,867 207,165 | 641,933 | 85,301 101,63U | 6000 | 835,364 73,67 909,041 


cost to the Admiralty of dockyard work and contract 
work has been reduced from 91,975/. on the hulls of battle- 
ships of the Royal Sovereign type to 23,544/. in the Mag- 
nificent type. Nothing that is known about the differences 
between the ships is sufficient to account for this amount 
of reduction, and I am unable toexplain it. The builders 
of each contract ship of the latter type had completed one 
of the former not long before, and had her actual costs, 
and their experience in building her, to guide them in 
their estimates, so they ought to know what the vessel 
would cost. The same remark applies to the dockyard 
ships. Ib may, doubtless, be assumed, evenif the amound 
of reduction ba too great to be permanent, that this 
reduced difference between the costs of battleships built 
in the dockyards and by contract is nearer to what would 

enerally be found in experience than the very great 
Siewenss that resulted in the costs of the Royal Sovereign 
class. While the hulls of the dockyard ships are each 
estimated to cost 15,479/. more, on the average, than 
those of the Royal Sovereign class, the hulls of the coa- 
tract ships are estimated to cost, on the average, 52,982/. 
less. Iv cannot be assumed, whatever the explanation 
may be, that the reduced difference in the cost of the 
contract ships means a reduction of profit by thatamount. 
It is only reasonable to suppose, however, that experience 
in the carrying out of this class of work, and the special 
facilities for performing it which are acquired by many 
who undertake it, lead to greater economy and despatch 
in private yards as well as in the dockyards. 

First-class Cruisers.—In dealing with the costs of this 
class of vessels, we require to make an allowance for 
the extra expenditure involved by the sheathing on four 
out of the nine that were built, and a further allowance 
for forecastles that were added to two of the number. 
The costs of the sheathed ships are given separately from 
those of the unsheathed ships in Tables C to F (pages 131 
and 132 ante). There were two sheathed ships built in 
the dockyards and two by contract ; and two unsheathed 
ships builtin the dockyards and three by contract. 

T’he average cost of the hull, fittings, and equipment of 
the two dockyard sheathed ships was 231,805/., and that 
of the two contract sheathed ships was 234,256/. Thetwo 
dockyard ships were fitted with forecastles, and the others 
of the class were not. The extra cost of forecastle and 
fittings may be put down at 4500/., and this sum should 
be deducted from the average cost of the dockyard 
sheathed ships when comparing it with the costs of the 
others. This would make the average for the two dock- 
yard ships 227,305/ , as against an average of 234,256/, for 
the two contract ships. The corresponding averages for 
the unsheathed ships are 224,398/. for the dockyard ships, 
as against 223,521/, for the contract ships. 

If we deduct the estimated extra expenditure involved 
by the sheathing, say 17,0001, from the costs of the 
sheathed ships, we arrive at the amounts these vessels 
should have cost if they had been unsheathed, like the 
others of the class. This would be 210,305/. for the two 
dockyard sheathed ships, exclusive of sheathing, &c. ; and 
217,256. for the two contract ships. If we take the four 
dockyard ships, two sheathed and two unsheathed, and 
deduct for the estimated extra cost of sheathing and fore- 
castle in the sheathed ships, the average cost of the four 
dockyard ships, exclusive of sheathing and forecastle, 
would be 217,352/. Similarly, the average cost of the 





mesons ships, exclusive of sheathing, would be 
221, . 

The cost to the Admiralty of the dockyard ships of this 
class may thus be taken at an average of 3665/. per ship, 
exclusive of incidental charges, less than those built by 
contract. The three firms who built the contract ships 
complain, however, that they lost heavily over their con- 
tracts ; and it is understood they have all made claims 
upon the Admiralty for compensation, and that the cases 
are now under arbitration. In view of this unknown 
factor of loss that is said to have been incurred upon all 
ths contracts, it —— doubtful whether the costs of the 
contract ships could fairly be taken as a standard for com- 
parison in dealing with this class. It seems probable that 
these costs are unduly low. Oa the other hand, the 
average cost of the dockyard ships is unduly high. The two 
sheathed ships, both built at Portsmouth, cost on an 
average, exclusive of extra expenditure connected with 
sheathing and forecastles, 210,305/ ; but the two un- 
sheathed ships, one built at Chatham and the other at 
Devonport, cost on an average 224,398. The two latter 
were commenced, and proceeded with for some time, 
under special difficulties with regard to carrying on the 
work, especially the one at Davonport. Those difficulties 
were afterwards removed so as to enable the work at 
those yards to be carried on more economically; and it 
would be found that the cost of building such ships soon 
became reduced. This is shown by the particulars given 
in Navy Estimates of other ships recently built. The cost 
of building a vessel of this class at any of the dockyards 
named should not, in my opinion, now exceed that of the 
Crescent, the cheaper of the two Portsmouth ships, if the 
work were well looked &fter. The Crescent’s cost was 
204,919/., exclusive of sheathing and forezastle, 

As the average cost of the contract ships was 221,017/., 
and losses are complained of upon all the contracts, it 
would appear that in view of the progeess of improve- 
ment in the dockyards, and the rate at which this class 
of ship could now be built, the cost of a dockyard ship 
should nob much exceed 10 par cant. leas, exclusive of 
incidental charges, than that of a contract ship. 

Second-class Cruisers.—There were two sheathed ships 
of this class built in the dockyards and eight by contract, 
and two unsheathed ships in the dockyards and nine by 
contract. The average cost of the hull, fittings, and 
equipment of the dockyard sheathed ships was 118,226/., 
or 108,226/., exclusive of sheathing, allowing 10,000/. for 
the extra outlay involved by sheathing. he average 
cost of the dockyard unsheathed ships was 93,179/. 

The average cost of the contract sheathed ships wa; 
106,947/., or 96,947/. exclusive of sheathing, and that of 
the unsheathed ships was 97,1307. 

The excess in the cost of the two dockyard sheathed 
ships is doubtless attributable in large measure to one of 
them having been laid down at Devonport and one at 
Sheerness at a time when each of those yards was im- 
perfectly adapted for much of this class of work. The 
deficiencies were remedied as soon as possible, and the 
cost of work was greatly reduced. No vessel of anythin 
like the dimensions of this class had been attempte 
before at Sheerness. The cost of these two ships dows 
not represent that which should now be required at any 
of the dackyards. 

If we strike these two vessels out of the comparison, 





however, we are left with the two unsheathed ships built 
at Chatham, which still cost more, exclusive of incidental 
charges, than the average of the contracth unsheathed 
ships, or that of the contract sheathed ships, exclusive of 
sheathing. There may be something in the fact that 
these were the pioneer ships of the class, and all the 
details of construction and of arrangements and fittings 
had to be worked out in them for all the ships; but after 
making every allowance, it does nob appear that such 
ships are being built in the dockyards for much less, ex- 
clusive of incidental charges, than they could be obtained 
for by contract, 

Third-class Cruiscrs. — The difference between the 
average cost of the hull, fittings, and equipment for the 
dockyard ships and that of the contract ships of this class 
is very great. The average for the dockyard ships is 
77,2802 , exclusive of incidental charges, and that for the 
contract ships is 64,234/., or 13,046/. less, It has always 
been understood, however, that there was a heavy loss 
upon the hulls of the contract ships of this class. On the 
other hand, two of the dockyard ships were built under 
unfavourable conditions at Devonport, and one, which 
proved to be the most costly of all, at Pembroke. The 
one built at Portsmouth cost 73,450/., or 92167. more than 
the average of the contract ships, and such a vessel should 
certainly be built now for at least that amount at any of 
the yards. It must be remembered also that three ships 
were gi ven out under one contract and two under another, 
and that building three ships or two ships together would 
reduce the average cost. 

Torpedo Gunboats.—The average cost of hull, fittings, 
and equipment for the dockyard boats is 28,257/., and for 
the contract boats is 25,6637. The dockyard boats were, 
however, much delayed in their progress pending the dis- 
cussion and settlement of various modifications that were 
found desirable. ‘This caused the Antelope, built at 
Devonport, and the Circe and Hebs, built at Sheerness, 
to be stopped for a = time during the early period of 
their construction. The other two dockyard boats, the 
Alarm and Lada, which were not laid down till a year 
and « half later, when ail doubtful points had been 
decided, and the contract boats were being ordered, cost 
26,8937. and 26,414/. respectively. This is an average of 
9912. more than the contract boats, 

Comparative Cost of Dockyard Work.—It would appear, 
taking into consideration the estimates for the battleships 
of the Magnificent class, as well as the costs of the Royal 
Sovereign class, that the hulls of first-class battleships 
should now be built, fitted, and equipped in the dockyards 
for about 10 per cent. less, exclusive of incidental charges, 
than they could ba procured by contract, reckoning this 
percentage upon the total cost of hull, fittings, and equip- 
ment, withoubd vertical armour. Also, that the largest 
type of protected cruisers should be built in the dockyards 
for 5 to, perhaps, 10 per cent. less than by contract. This 
opinion is based upon my own experience of the cost of 
work in the dockyards during recent yeara, as well as 
upon the actual cost results of the Naval Defence ships— 
the latter requiring to be judged of with reference to im- 
portant changes made in the dockyards since some of 
those ships were commenced, that should enable the costs 
to be reduced. 

Ib is difficult to see why the relative costs of dockyard 
ships and contract ships should vary with the size of ship, 
rom j it is probable that this difference is only temporary 
and will disappear. It has already become much less 
than it was, owing to the economical progress being made 
all round in the dockyards, as will be shown further on. 
Given a condition of things under which each dockyard 
would receive regular supplies of work, as is now practi- 
cally the case, and each class of ship would have the same 
skilled supervision and attention, and the same advantage 
in the use of machines and labour-saving appliances, which 
ought now to be practicable, and under which also a 
sufficient number of ships would be built by contract, to 
give private shipbuilders th> experience requisite for 
reducing the cost of work, and estimating accurately the 
cost of, and the profit upon, a contract; there could then be 
no reason why the difference of cost should be greater for 
one class of vessel than for another. 

The comparative excess of cost of some of the dockyard 
ships dealt with in this paper, and the extent to which 
such excess may fairly bs attributable to temporary 
causes, cannot be proparly judged of without a know- 
ledge of many circumstances that are not disclosed in the 
Parliamentary papers. The fact is, there has been a 
great and rapid reduction during the pist nine years in 
the cost of building ships of all classes in the dockyards, 
and one of the chief points brought out by the differences 
of relative cost ia the various classes of ships now under 
consideration is that the reduction was made faster at 
first in some classes of ships than in others. The differ- 
ences between the cost of work in the various dockyards 
show the effect of inadequate appliances or arrangements 
for carrying on work quickly and economically. The 
most costly ships are those built at yards which were the 
most backward at first in these respects; and much yet 
remains to be done in the way of improvement. 

It was between nine and ten years ago that the Admiralty 
took up the question seriously of the cost of work and the 
time it took to build ships in the dockyards. Public 
attention and criticism were then persistently directed 
to these matters, especially with reference to battleships. 
The efforts made to effect improvements were naturally 
commenced with the largest and most important ships, 
that had been the chief objects of criticism. Daring the 
period of change it will be found, therefore, that the 
progress of improvement was more rapid in connection 
with battleships than with the smaller classes of vessels. 

The progress made during the period mentioned can be 
judged roughly by the particulars given ia Appendix IIT. 
of the cost of labour per ton weight of hull, fittings, and 
equipment, exclusive of armour and protective deck 
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plating, of ships built in the dockyards during the last 
20 years. Owing to the system upon which the cost 
accounts were ny Se as explained in the early 
part of this paper, it never been pa to analyse 
or compare the costs in detail, and it has even been very 
difficult to extract information from the accounts that 
would enable the costs of ships built at different times 
to be compared upon the same basis. The best standard 
of comparison that the old cost accounts admit of, is the 
cost per ton of the labour employed in the construction, 
fitting, and equipment of the hull, after deducting from 
the weight of hull and from its total cost the weight and 
the cost of the armour, and the cost of fitting the armour 
to the ship. The particulars in Appendix IIT. show 
that the average cost per ton weight of hull of the 
armoured ships, exclusive of armour, built during the 
period 1876-86 was 50/. 14s. 8d.; of those built during the 
period 1881-89, 46/. 11s. 6d.; and of those commenced 
after 1885, 35/. 14s. 8d. The average cost per ton weight 
of hull of the unarmoured ships built during the period 
1875-86 was 46/. 8s.; of those built during the period 
1883-91, 401. 3s.; and of those commenced after 1886, 
341. 83. 6d. The cost of the ships that were commenced 
prior to 1886, but not completed till after that year, bene- 
fited, of course, by the operation of the same causes that 
led to the general reduction of costs on ships that were 
commenced duriog and after the year 1886. 

Although this is only a rough comparison, owing to the 
cost of fittings and equipment, as well as that of the struc- 
ture of the hull being taken in proportion to the total weight, 
it is sufficient to show that a great reduction was effected 
in the rate of expenditure upon labour, both in armoured 
and unarmoured ships. Such a comparison, while show- 
ing generally the amount of the reduction, would not be 
accurate as between ships of different type. It would be 
much more interesting and instructive if the cost of the 
structure could be separated from that of the fittings 
and equipment, but that is only possible for ships whose 
costs have been kept under the present system of esti- 
mates and accounts, which was introduced in 1887. Hull, 
fittings, and equipment have all to be taken together in 
the older ships, and the present comparison between old 
and new ships can only bs made on that basis. This tells 
against the modern ships in any such comparison as the 
present, because fittings have been continuously incraas- 
ing in number and complexity, and their cost has been 
going up much more rapidly than the additional weight 
they involve. 

There are many reasons why ships are now built 
cheaper in the dockyards than during the firat 10 years 
of the period to which the statement in Appendix ITI. 
relates, viz., from 1876 to 1886. The chief is, perhaps, 
that instead of the uncertainty and the constant changes 
that attended the construction of the principal ships built 
in the dockyards during the 10 years referred to, the 
Board of Admiralty has since decided absolutely upon 
the design and specifications of ships before they were 
laid down; and bthe original designs have been strictly 
carried out, with very few and comparatively unimpor- 
tant exceptions. 

The system of slow construction continued so long that 
the workmen and officers in the dockyards appeared to lose 
much of the energy and enthusiasm that are requisite for 
theeconomical and rapid carrying out of shipbuilding work. 
Many of the earlier traditions of rapid construction were 
either forgotten or were thought to have become obsolete. 
When the Trafalgar and Nile were laid down in the 
beginning of 1886 it was considered in the dockyards im- 
possible to complete a first-class battleship in Jess than 
tive years ; whereas such ships are now built in less than 
three years. The approved estimate for labour on the 
hull of the Trafalgar was 265,000/. ; and this was based on 
the assumption that there would be no delays as in former 
ships for desisions with reference to armament and _tor- 
pedo fittings or other matters, and no expensive altera- 
tions. The cost of the labour amounted to 183,593/. when 
the ship was complete ; and that included all alterations 
and additions made during the progress of the work. 
The estimate for labour on each of the hulls of the ships 
of the Royal Sovereign class was based upon the cost results 
of the Trafalgar, then nearly complete, and amounted to 
212,000/. The actual cost, which again included all altera- 
tions and additions made during the progress of the work, 
was an average of 200,682/. for the four ships, and 186, 5871. 
for the Royal Sovereign herself. 

The shipbuilding work in the dockyards has gone on 
for several years in a straightforward manner. The 
results are now public, and the dissatisfaction that once 
prevailed in the country with regard to it has ceased to 
exist Since the dockyards have had a fair chance of 
showing what they can do, they have at least justified 
their employment upon the work of building new ships. 
The country is well served both by the officers and men in 
the dockyards, and these are animated all round by an 
excellent spirit and a desire to show the best possible 
results in comparison with private shipbuilders. Under 
the present system we find that estimates of the cost of 
work are trustworthy, the details of cost are accurately 
kept, and are of real practical use in checking depart- 
mental expenditure. There is active and intelligent 
supervision and control of work, and the stimulus is 
everywhere felt of active competition in economy and 
despatch of work among the various officers and the 
several dockyards. These conditions insure a continu- 
ance of progress and of public confidence in our great 
national dockyards. 

Reference is often made to the enormous cost of modern 
battleships. Each ship of the Royal Sovereign and Mag- 
nificent classes costs, with incidental charges, 850,000/. to 
900,000/ , without armament, ammunition, or sea stores. 
A little over two-thirds of this amount is expended upon 





the hull, fittings, and equipment. The most important 


item of cost is, however, the armour plating ; and it is a | 


peculiarity of this item that, while the cost of hull, apart 
from armour, and the cost also of propelling machinery 
has been greatly reduced during recent years, the cost of 
armour has been increasing. Modern mechanical im- 
provements, that have so much diminished the cost of 
production in other departments, have failed to prevent 
the market price of armour plates from increasing. The 
armour of the present day is twice as costly as the iron 
armour of 20 to 30 years ago. The result is that we have 
reached a point at which the vertical armour upon a ship 
costs double that of all the other materials of the hull, 
including the whole of the fittings and equipment, as in 
the Royal Sovereign class ; and when it amounts to nearly 
half the total cost of the hull, fittings, and equipment, as 
in the Magnificent class. 

Incidental Charges.—It would be impossible, within the 
limits of such a paper as this, to discuss fully the difficult 
and complicated question of dockyard incidental charges. 
These constitute an important item in the returns of cost; 
and the subject cannot, therefore, be avoided. All that 
is practicable now, however, is to offer a few general re- 
marks upon the difference between dockyard incidental 
charges and the establishment charges of a private ship- 
builder or engineer. 

The works of a private shipbuilder or engineer exist 
only for the construction or repair of ships and machinery. 
The whole of the expenditure at the works arises out of 
the requirements of such work, whether it can be charged 
direct as it is incurred to specific ships, or other items, or 
not. A private shipbuilder completes the vessels he con- 
tracts to build, and immediately delivers them to their 
owner, who takes them away; or he receives a vessel 
from her owners for repair, and gets rid of her as soon as 
the repairs are complete. The cost of the labour and 
materials employed upon each job is brought readily to 
account, and all the remaining expenditure at the works, 
such as that upon rent, offices, ealaries, &c , has clearly 
been due to the work that has been performed, and that 
only, and it is therefore usual to distribute this over the 
various items of work pro rata to the amounts of the 
_— charges for labour and materials, or for labour 
alone. 

In the dockyards the conditions are entirely different. 
A dockyard is an enormous establishment of a composite 
character in which shipbuilding and the repair of ships 
are combined with what would be, ia the mercantile 
marine, the business of a shipowner and dock company, 
involving, as it does, everything relating to the equip- 
ment, the storing, and the care and preservation of all 
the ships of Her Majesty’s Navy. After these have been 
built or repaired, in the dockyards or by contract, they 
have to b2 accommodated and maintained as long as 
required in reserve, or while they are being stored, armed, 
and equipped for sea, and the same between their various 
voyages or commissions, 

The dockyards have grown greatly in siz3, to a size far 
beyond normal requirements, even for all the purposes 
named, in order that the country might possess the means 
of dealing quickly with a large number of ships in time of 
pressure, or of panic; and of repairing, equipping, and 
storing fleets with rapidity, during war time, or after a 
naval engagement. 

Increase in size in establishments of this kind neces- 
sitates of itself extra cost of management and supervision 
and general increase of incidental expenditure. Hence, 
one of the most difficult questions in connection with the 
total cost of shipbuilding work in the dockyards—a ques- 
tion that has never yet been exhaustively dealt with—is 
what proportion of the various items of incidental ex- 
— is fairly chargeable to the building and repair 
of ships. 

The details of the incidental expenditure at the various 
ens and the proportions of the various items that 
are charged to shipbuilding work, are given in the dock- 
yard expense accounts for each year, and can be seen 
there by any who are interested in the subject. Ib is there 
shown how the percentages of the direct charges are 
arrived at which gives the amounts shown in the present 
Tables for incidental charges against each ship. Seeing 
that the stoppage of all shipbuilding in the dockyards 
would make but little difference in the incidental expen- 
diture, so long as they are made to fulfil with efficiency 
all the other purposes for which they exist, it is an im- 
portant question how much of that expenditure should be 
fairly charged azainst shipbuilding. 


APPENDIX I. 


Statement appended to the Report of the Comptroller 
and Auditor-General upon the accounts prepared at the 
Admiralty under the provisions of the Naval Defence 
Acts, 1889 and 1893. 


Comparison of Cost of Completed Vessels Built by Contract 
and in Her Mojesty’s Dockyards respectively. 











CONTRACT. Dockyarp, 
a30 Sue 
see sue 
$23 | 338 
Name of Ship.|23< | Name of Ship. tn ae 
8 Be é | 8 £2 
$588 EPPe 
a" _ | ie —_ Lal 
First-Class Battleships. 
£ | 
Ramillies . 899,821 Hood . .. Chatham .| 846,299 ' 
Resolution ..| 870,703 Empressof India..|Pembroke ..| 844,124" 


Royal Sovereign../ Portsmouth ..! 887,148 ' 


Comparison of Cost of Completed Vessels Built by Contrac 
and in Her Majesty’s Dockyards respectively—continued. 
First-Class Cruisers. 


£ £ 
Endymion .. 362,637 |Royal Arthur _..|Portemouth ..! 406,224 





Gibraltar .. 361,166 \Crescent ea ..|Chathan . 387,827 
Grafton .-| 861,255 |Edgar us ..|Devonport «-| 408,198 
|Hawke --(Chatham —.. | 396,265 
Second-Class Cruisers. 
Indefatigable..| 182,863 Andromache ..|Chatham -' 189,329 
Intrepid .. 183,284 |olus.. .. Devonport .. 212,383 
Iphigenia . 184,997 |Apollo. ..|Chatham - 190,214 
Latona . 178,251 |Bonaventure ../Devonport .. 247,373 
Melampus .. 174,402 |Brilliant .. .. Sheerness ..| 216,557 
Naiad .. -/ 173,997 | | 
Pique .. ..| 187,693 | 
Rainbow... | 187,019 | 
Retribution ..| 187,846 
Sappho «| 175,988 
Seylla..  ..| 175,751 
Sirius ..| 190,276 | 
Spartan --| 189,068 | 
Terpsichore ..| 175,908 
Thetis | 175,171 | | 
Tribune o.| 174,977 | | 
Torpedo Gunboats. 
Jaseur | 50,184 ‘Alarm ss -.|(Sheernes3 .. 62,397 
Jason .. -., 50,127 Circe ; | .. 65,568 
Niger .. . 49,801 Gleaner .. na a -. 66,327 
Onyx .. . 66,019 Gossamer .. ol 99 -.| 63,344 
Renard 55,958 Hebe eet + ..| 73,799 
Speedy -. 61,883 Leda - ee ” -. 62,639 








Note.—Tae cost of contract ships in :ludes an approximate levy 
for Admiralty incidental charges on building, in order to render 
the comoarison more complete. 

* H.M S. Revenge was passed into the Fleet Reserve in March, 
1894, but the record of expenditure was not quite complete in 
1893-94. 


AppENDIX IT. 
List of the Principal Heads of the Estimates and the Cost 
Accounts prepared in Her Majesty's Dockyards for the 
Building of Iron, Steel, Sheathed, and Composite Ships. 


A. Forgings and castings. P. Torpedo equipment. 
B. Structural iron and steel. Q. Electric lighting. 
C. Armour, k. Pumping and draining 
D. Draughtsmen. arrangements (including 
E. Smiths’ work. fire service). 
F. Shipwrights’,  shipfitters’, S. Ventilation. 
and caulkers’ work. T. Water-tight doors. 
G. Joiners’ work. 'U. Steering gear. 
H. Painters’ work. Vv. Anchor and cable arrange- 
I, Plumbers’ work. ments. 
K. Other trades. W. Masts, yards, derricks, rig- 
L. Miscellaneous work (this in- ging, blocks, and sails 
cludes launching, shoring, and awnings not supplied 
staging, docking, moving under establishment. 


Machinery (this is for the 
shipyard expenditure in 
connection with ma- 
chinery, not the cost of 
the machinery itself). 

Z. General expenditure.* 


ship from place to place, X. 
&c ). 
M. General labour, cartage, &c. 
N. Sundries (this includes coal, 
gas, candles, temporary 
electriclighting, tools,&c.) 
Armament fittings 


~ 





* Ia the manufacturing shops, such as sawmills, foundries, 
&°., there is an expenditure of materials and labour that cannot 
be charged direct to ships or to the separate articles dealt with 
or manufactured, such as that incurred upon the repair and 
replacement of tools, working and repairing machines, &c.; and 
this expenditure is distributed periodically over (a) ships and 
other services, and (>) articles dealt with or manufactured. The 
amount charged against any particular ship is calculated upon 
the estimated labour to be expended in the shops at the ascer- 
tained average rates for labour and materials for each shop. 


Appenpix III. 

Statement of Cost per Ton Weight of Hull, Fittings, and 
Equipment, exclusive of Armour and Protective Deck 
Plating, of the Labour Empioyed in the Construction of 
the undermentioned Ships built in Her Majesty's Dock- 
yards. 





| 
BATTLESHIPS. | | CRUISERS. 
| 
Period | Cost Period 
Name of of Con- | [Oe Name of of Con- Cost per 
Ship. struc- | Ton Ship. struc- Ton 
tion. : tion. 
£8. d. £ 8. d. 
Ajiwx .. _..| 1876-85 46 10 0! Iris .. 1875-79 44 4 0 
Agamemnon | 1876-85 |46 4 0) Mercury 1876-83 50 0 0 
Edinburgh -+| 1879-87 153 18 0) Canada* 1879-83 44 0 0 
Colossus _..| 1879 86 |57 8 0} Cordelia* 1879-84 |42 18 0 
Conqueror ..; 1879-86 |48 14 0, Caly pso* 1881-85 4410 0 
Impérieuse* ..| 1881-86 [51 14 0 Calliope* 1881-86 40 0 0 
Warspite* ..| 1881-88 48 0 0) Mersey 1883-87 |41 18 0 
Collingwood...) 1880 87 |49 14 0 Severn 1884-88 38 18 0 
odney | 1882-88 |50 14 0| Thames 1884-91 |40 4 0 
Howe... _..| 1882-88 |44 12 0) Forth 1884-91 39 12 0 
Camperdown | 1882-89 45 16 0 Medea 1887-90 |31 8 0 
Anson.. ..| 1883-89 42 16 0, Medusa 1887-90 31 10 0. 

Hero .. ..| 1884-88 44 8 0 Melpomene®* | 1888-90 31 8 0 
Trafalgar .| 1886-90 36 6 0} Blanche* 1888-91 38 10 0 
Nile .. ..| 1886-91 38 18 0} Blonde* 1888-91 37 14 0 
Kyl. Sovereign 188992 32 0 O Barrosa*  ..| 1888-91 3412 0 
| Barracouta* | 1888-91 36 4 0 
| Barham 1888-91 3418 0 
| Pallas --| 1888-91 33 2 0 
| Ryl. Arthur* | 1890-93 136 14 0 
| | Creacent* - | 1890-93 33 4 0 








~ © The bottoms of these ships are sheathed with copper and wood. 





PENNSYLVANIA RAILROAD.—The Pennsylvania Railroad 
Company will spend 1,000,000. on improvements, altera- 


tions, and extensions of its pro 


rty this year. About 


half this amount will be expended on the line east of Pitts- 


burgh, this outla 





y including a new bridge over the Dela- 


ware. The principal expenditure west of Pittsburgh will 
be upon a new bridge at Cincinnati, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECOR 


Compitep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specriication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copii a Specifications may be obtained at the Patent Office 

Rate ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 

uniform price of 8d. 

The date of the advertisement of the tance of a complete 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 


gv 
“fj a the date of 
the advertisement of t te @ complete specification, 
‘ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,662. J. Henderson, Osmaston, Derby. Gas Re- 
torts. [4 Figs.] December 5, 1894.—This invention has for its 
object to provide means of insuring tight jointing of the lids or 
covers of gas retorts whilst in use under pressure or otherwise a’ d 
without interfering with their operation. This is effected by 
arranging the lid or cover in such manner as to be capable, when 
securely fixed, of a parallel rubbing motion ia horizontal, vertical, 
or angular direction upon the mouthpiece or bearing surface, 
whereby any foreign substance intervening between the two can 
be removed by attrition, and a true and complete face surface on 
both parts and hence a tight jointsecured. Risthe retort mouth- 
piece and A is the lid or cover thereto, which is opened, , 
and fixed by a cross-bar B hinged at one end b and provided with 
a screw fastening device b'. About the centre of the cross-bar B a 


Fig.3 


Any person may at any time within two months fi 
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bolt C with projection c on head is transversely inserted, in this 
case vertically, which bolt also passes through a slotted hole d in 
a bracket D formed or fixed upon the lid A adjacent to same, and 
is there fixed by anutc'. Immediately behind the bolt C a pro- 
jection P is formed on the lid, and a hand operating lever L (Fig. 4) 
is provided having a hole z and an end box or jaws z!, the hole 
being adapted to fit upon the head of the bolt C, and the jaws 
upon the fixed projection P upon the lid or cover A respectively. 
By moving said lever from side to side in horizontal planes, the 
lid A will be moved accordingly to and fro as required upon the 
face of the mouthpiece or bearing surface to about the extent 
indicated by the dotted lines in Fig. 1, and this motion effects 
the required attrition of any intervening grit, and secures a 
tight joint. (Accepted July 3, 1895). 


9556, C. C. Walker, Donnington, Salop. Appa- 
ratus for Washing and Scrubbing Gas. [3 117s.) 
May 14, 1895.—The apparatus consists of a tower composed of 
several trays A placed one on top of another. Each tray is pro- 
vided at its upper end with a socket a to receive the lower end 
of the next tray above, the socket on the uppermost tray receiving 
a rim } formed on the cover B of the apparatus, and the lower 
edge of the lowermost tray entering a socket formed on the upper 
edge of a chamber A2 containing a tar extractor C. The several 
trays A are connected together and to the cover B and the 
chamber A2 by means of tie-rods D passing through holes in the 





Fig.t. 

















bottom flange of the chamber A2 and in a flange on the cover B, 
and also through holes in flanges formed on some of the trays A. 
Each tray A is provided in the bottom with an elongated opening 
d surrounded by upwardly extending sides e. Projecting upward 
from the bottom of each tray are ribs f and g, the ribs f extending 
from the sides e of the opening d to within a short distance of 
the rim of the tray, whilst the ribs g, which are inte: 

between the ribs f, extend from the rim of the tray to 
within a short distance from the sides ¢ of the apa! d, 
thereby forming a circuitous passage between the ribs f and 





g. At a short distance from each end of the elongated 
opening d is a rib h projecting from the bottom of the tray, 
parallel to the ribs fand g, and extending in both directions to 
within a short distance from ’the rim of the tray. In the bottom 
of the tray on the outer side of one of the ribs A isan opening ¢ 
having upwardly extending sides «2 through which opening liquid 
passes into the trough below. Another opening & is provided at 
the diametrically opposite side of the trays into which the liquid 
from the tray above passes, this opening being situated between 
the rim of the tray and the rib h at that end of the elongated 
opening d. The openings A are surrounded by upwardly project- 
ing sides 7, /2 which extend toa level with the top edge of the 
rim of the tray, 80 as to form a continuation of the opening i in 
the tray above, the sides 72 having passages /3 at their lower 
ends through which the liquid into the tray. In each 
tray is placed a hood E, having a depending thin metal rib m 
of an endless corrugated form corresponding to the circuitous 
passage formed by the ribs f and g, into which e the rib m 
enters. The hoods E are carried on a vertical rod F, which 
extends from outside the cover B through all of the trays A. 
Near the lower edges of the ribs m of the hoods E are slits s, 
through which the liquid and gas can pass. The liquid is ad- 
mitted to the uppermost tray of the series by a syphon pipe H, 
and flows downwards over and through each tray in succession, 
and out from the apparatus by an outflow outlet ¢in the chamber 
A? containing the tar extractor. The gas to be washed enters 
the apparatus by the inlet pipe I and passes upwards into the 
tar extractor C, whence it passes into the lowermost tray A 
through the central elongated opening d, and thence over the 
upwardly projecting sides of the opening. As this opening d is 
covered by the hood E, the gas is caused to pass down into and 
through the water contained in the tray and through the slits sin 
the depending rib m of the hood to the exterior of the hood. 
The gas then passes from this lower tray into the next tray above 
and through the liquid contained therein, and so on upwards 
through all the trays of the series, and finally leaves the apparatus 
through the outlet I?. (Accepted July 3, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,209. A. Murray and W. Fairweather, Glasgow. 
Improvements in Sand Mouldin chines. [3 
Figs.) August 25, 1894.—This invention relates to sand moulding 
machines, and is especially applicable to machines of the type 
described in the Specification of Letters Patent No. 11,368 of 
1888, and similar machines in which a complete mould is made 
by pressure upon sand filled into two flasks or mould-boxes having 
a swinging or sliding pattern plate inte ; and it has for its 
object to simplify the construction and operation of such machines 
whilst also insuring equality of pressure on the sand in both flasks 
or boxes. In the operation of the machine, steam or other fluid 
pressure is admitted to the cylinder A under the piston or ram A' 
after filling the flasks or mould-boxes D, D' with sand in the usual 
way, and whilst the bottom flask D is in upon with the 
piston-rod A2, whereby the piston is raised, and pressure is 
applied to the sand in the upper mould-box D! against the resist- 
ance of the abutment C at the upper end of the machine, the 
upper mould-box D1 being supported by the lower box D and 
interposed pattern-plate E. The connection between the bottom 
flask D and the piston-rod A? is then freed by turning the hand- 
wheel d5 to relieve the pressure of the brake-blocks d? on the rod, 
and the flask is maintained in position on its guides by a cam 
lever or clamp G applied on the guide-rod B under the box D, or 
by like means permitting of the free upward movement of the 
mould-box, but preventing downward movement. until,.released. 
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Steam is then further admitted under the piston to apply pressure 
to the sand in the bottom flask D through the platen F attached 
to the piston-rod A2, the steam controlling valve being operated 
to apply. if desired, a succession of blows of the platen on the 
sand, after which the brake is n applied. The pressure fluid 
is then exhausted from the c; 
mould-boxes, the lower box ng at the same time freed on its 
guides by releasing the wheel of 

E is swung out or removed, and the upper mould-box D! rested 


on the lower box D, after which the pressure fluid is again ad- | 
mitted to the cylinder A to raise the platen E and eject the mould’ 


from the boxes, the lower box being kept out of engagement with 
the piston-rod A2, and both boxes being stationary during the 
upward movement requisite for ejection of the mould. The 
clamp G af be dispensed with by applying only such brake 
pressure on the piston-rod A? as will serve to support the weight 
of the mould-boxes and their contents, so that, when the piston 
rises, the piston-rod, instead of being relieved of brake pressure, 
telescopes through the blocks d? in applying Desesure -to the sand 
in the boxes, the brake pressure being relieved only before eject- 
from the Instead of 


platen to eject.the mould, the boxes D, D' may be arranged to 
drop by. own weight over the platen to attain this object, 
aud. the cy. , instead of: being fitted under the framing of the 
machine, may be fitted overhead.so as.to apply the pressure from 
above, (Accepted July 3, 1895). 

16,467. J. Leveque, Herstal; Belgium. Riveting 
Machines. [4 oni ‘August 29, 1894.—A is a fixed frame 
formed of ‘two metal plates connected together, and B is a fork- 
shaped lower frame pivoted at F to the fixed frame A. The move- 
ment of thé frame B is effected by means of the links E G and D G, 
which are both jointed to the pin'G. The pin G receives its 
motion either, as shown in Fig. 1, from a@ screw k actuated by a 


er A in order to lower the | 
e clampG. The pattern plate ' 


wheel operated by hand, or by a dynamo machine, or by any other 
suitable means, or, as shown in Fig. 2, from a steam, compressed 
air, or water pressure engine W by connecting the piston-rod of 
the same to the pin G by means of a connecting-rod. The lower 
end of the link D G is pivoted at D to the fixed frame A, whilst 
the lower end of the link E G, which is double, is pivoted to a 

in E fixed to the lower frame B, the said pin working in slots I 
in the sides or plates of the frame A. When pressure is applied 





to the pin G it will be forced forward and will move in an aro of a 

circle, whereby the double link EG raises the pin E, so that the 

latter slides upwards in the slots I. By this means the frame B 

is caused to turn on the ag F, and the lower jaw H is raised with 

sufficient force to rivet the work placed between it and the upper 
aw C of the machine. The jaw & can be raised and lowered by a 
andle M. {Accepted July 3, 1895). 


12,324. G. W. Hawksley, Sheffield. Multiple Drill- 
ing Machines. [18 Figs.) June 26, 1894.—This invention is 
intended to facilitate the drilling of the numerous rivet-holes and 
other holes in steam boilers, and in other mechanical work, and 
particularly where such holes are — in circles, as, for 
example, in the end plates of boilers. The object of the invention 
is to enable the drilling tools to be adjusted to the varioua posi- 
tions for drilling circles of holes four and six at a time, with 
vertical and lateral adjustment, and for other similar multiple 
drilling. The drilling machine shown is specially designed for 
drilling four holes at one time round the circumference of the 
end plates of steam boilers, through both the end plate and the 
angle ring together. It comprises a vertical standard A rising 
from a base B, which also supports a revolving table C fitted 
with jaws D, which open and close simultaneously to hold the 
work. Upon the standard A is a saddle E, which can be raised 
and lowered as desired. From the saddle four arms H project, 
each carrying a drill spindle F, which can be adjusted in pomtion 
upon the saddle E, and also upon the projectiog arms H. They 
are rotated by the bevel wheels I, which receive motion from the 
vertical shaft J, driven by the horizontal shafts K. The circular 
table C, upon which the end plate is held, can be revolved to any 

















required equidistant divisions by means of the wheel M and divid- 
ing gear N. The standard A can also be moved to and from the 
table C by means of the hand gearing P. The special features in 
this machine are the construction of the raddle E, with the pro- 
jecting arms H, carrying the adjustable drill spindles in combina- 
tion with a revolving table C, enabling the drills to be expedi- 
tiously adjusted for drilling four holes simultaneously in arcs of 
circles either for —_ or double riveting, and the rotation of the 
table to equidistant positi or “pitches” of the holes. A 
further arrangement of beg | machine is described and illus- 
‘trated, which is designed for drilling four holes at one time round 
the flue-holes of boiler ends or the angle ring on the end of a fire- 
, and the novel features are the arrangement of the four dri!l 
spindles adjustable radially upon acruciform drillhead carried by 
@ saddle‘which moves horizntally upon a radial arm. Another 
arrangenient of drilling machine, described and illustrated, is 
constructed to drill six gusset stay holes in the end plates of 
boilers simultaneously. It is of the radial type, consisting of a 
base,’ a vertical column, a radial arm, and revolving table, and 
the novel feature is the arrangement of the saddle, which is con- 
structed to carry six drills, by which two rows of three holes can 
be drilled simultaneously, and the pitch adjusted longitudinally 
and transversely to the line of rivets. (Accepted Juli/ 3, 1895). 


STEAM ENGINES, a. aor EVAPORATORS, 


1576. R. Baird, G! ow. Steam Generators. 
(4 Figs.] January 23, 1895.—This invention relates to improve- 








ments in constructing and arranging a form of water-tube boiler, 
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that will more effectually utilise the products of busti This 
is accomplished by placing rows of tubes between water and steam 
drums, so that each row is a division wall, round which the 
products of combustion must pass. By this means separate flues 
are formed, having for their surroundings water tubes. These 
flues are so arranged that the hot gases from the furnace are 
returned from back to front, and from front to back of the boiler, 
as often as may be required to admit of the useful heat beiog 
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absorbed by the water heating surfaces. Fig. 1 represents a croes 
vertical section of two boilers, placed side by side. Each boiler 
comprises five water drums, and one steam and waterdrum. a is 
the steam and water drum, ) the central water drum, and ¢, ¢, c, ¢ 
the corner water drums. Connection is made between the drums 
by tubes d', d2, d3,d4, andi. m arethe firebirs. g isthe furnace 
space. f, fande, e are fluespaces. jare baffle-plates in the top 
corner water drumsc, c. Fig. 2is a longitudinal section of one 
boiler at A Aon Fig. 1. (Accepted July 3, 1895). 


15,490. R. W. Mewes, Blackhill, Durham. Steam 
Generators, &c. [11 Figs.) August 14, 1894.—Referring to 
Figs. 1 and 2, A is the boiler shell, B the furnace or firebox, 80 
constructed relatively to the shell as to leave a water space C be- 
tween them of convex form outward to facilitate the escape of 
steam generated by the heat of the fuel transmitted through the 
furnace bottom. This water space C is traversed by a number of 
tubes D, which supply air to the furnace for the combustion of 
the fuel which lies upon the furnace bottom without firebars. 
These air tubes are either screwed or expanded into the two 7 
and may be ferruled at their — ends so as to facilitate the dis- 
charge of ashes into the ashpit below. From the crown tubeplate of 
the furnace, fire-tubes E, forming flues, extend through the water 
and steam space to a tubeplate which forms the top of the shell upon 
which a smokebox is formed leading to the chimney. Across the 
furnace is a transverse conical water tube F to spread the flame 
and gascs 80 as to incre:s: the heating effect and promote ciroula- 
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tion of the water. Additional air tubes G may be inserted between 
the shell and furnace above the fuel to supply air for consuming 
smoke with certain kinds of fuel. Referring to Figs. 3 and 4, the 
outer vertical shell A and the furnace or firebox B are cylindrical, 
the crowns of each being partially domed so as to dispense with 
staying, except for very high pressures, and the back of the fur- 
nace is formed 80 as to provide a flat tube-plate for the ends of 
the horizontal fire-tubes E. The bottom of the furnace B and of 
the shell A are also curved so as to form a convex water space G 
traversed by the air tubes D. Referring to Figs. 5 and 6, A is 
the shell, B the furnace forming an oval chamber, from which two 
fire flues E traverse the length of the shell, and the furnace is stayed 
by a conical water-tube F. The water C beneath is tra- 
versed by the air supply tubes D, which in thie case are shown 
conical, and open into the ashpit below. As applied to boilers of 
the marine type with two or more furnaces, an ash chamber or 
chambers will be constructed in the seating of the boiler into 
which the series of air tubes will open, and, bars being dispensed 
with, the furnaces may be of much smaller diameter, as also 
may the shell of the boiler. (Accepted July 3, 1895). 


TEXTILE MACHINERY. 


14,474. E. B. Redmayne and R. Pickles, Preston, 
Lancs. Loom-Shedding ane Take-up Mec ; 
{4 Figs.) July 27, 1894.—For weating a heading having 
for example four adjoining warp threads up and the four 
adjoining warp threads down in forming the shed, in carry- 
ing out this invention, four healds 1, 2, 8, and 4 are employed, 
which are hung from a “ heald roller” constructed in a double 
form, that is to say, having one roller 5 working within another 
roller 6, each of the rollers 5 and 6 supporting alternate pairs of 
healds. Thus the outer roller 6 carries the first heald 1—namely, 
that nearest the reed—and also the third heald 3, whilst the other 
roller 5 carries the second and fourth healds 2, 4—the latter being 
that furthest from the reed. No. 2 heald is rigidly connected by 
means of a light metal rod 7 to the left-hand treadle 8, and No. 4 
heald is connected by means of a similar rcd 9 to the right-hand 
treadle 10, whilst No. 1 heald is held or pulled downwardly by 
helical sprirgs 11,11. A third light metal rod 12 occupying at its 
lower end a position between the two treadles 8 and 10, has formed 


moved sidewise to the right or to the left underneath the right- 
hand and left-hand treadle arms 8 and 10 respectively. The latter 
exert the required downward pull upon the rod carrying the T- 
piece 18, the said rod being attached at its upper end to No. 3 
heald. The vertical shank 12 of the T-rod passes through an 
eyelet or slot—but preferably between projecting pins 14, 14—in 
a horizontally sliding bar 15, which may be moved to and fro by 
means of a vertically arranged handle or lever 16 so as to cause 
the crossbar 13 to be placed as required under one or other of the 
treadle arms 8, 10, as before mentioned. The action of the ap- 
paratus is as follows: When weaving ‘‘ plain,” the right-hand side 
arm of the crossbar 13 is under the right-hand treadle 10, which 
thus operates Nos. 3 and 4 healds and causes the said healds (3 and 
4) to be moved down, as Nos. 1 and 2 are moved up; the “ draw- 
ing in” of the warp being so arranged that in making the shed 
the adjoining warp threads cross each other in the ordinary way 
common to plain cloth weaving. When weaving a heading, the 
left arm of the crossbar 13 is moved under the left-hand treadle 8 
(in the position shown at Fig. 1), thus causing Nos. 2 and 3 healds 
to move up together, and Nos. land 4 healds to move down 
together, and so causing the warp threads to cross each other in 
the shed in fours. 17, 17 are depending arms or fingers for pre- 
venting one arm of the crossbar 13 from accidentally moving over 
one treadle whilst the other arm is under the other treadle. For 
putting in an extra number of picks ina given ‘space during the 
weaving of a heading or cross border there is «mployed a toothed 
pinion 18 on the tappet shaft 19 of the loom which gears intoa 




















toothed wheel 20 mounted on a fixed stud or axis 24. The boss 21 
on one side of the toothed wheel 20 constitutes a jumping cam 
having a single step or drop 22 (shown in broken lines at Fig. 2). 
A pin or depending finger 23—having a sloped off side—projecting 
from the lower side of a pivoted arm or lever 25, rests on the 
periphery of the cam 21, and on the upper side of the pivoted arm 
rests a finger 26 at right angles thereto, and also to a second 
pivoted arm 27 of which it forms the free end, and whose other 
end is connected by means of the rocking shaft 28 to the ordinary 
holding back catch 29 on the ratchet wheel 30. The outer edge 
of the cam 21 is sloped off, as is also the underside of the cross 
finger 26, the movement of the horizontal sliding bar 15 and 
vertically arranged handle 16 causing the lever 25 and finger 23 to 
be moved sideways and—when moved to the left—over the sloped 
or rounded-off edge of the cam 21, and therefore into action with 
the said cam. When the sliding bar 15 is moved to the right, the 
finger 23 and bar 25 will be moved from over the cam 21 and there- 
fore out of action therewith. The sliding bar 15 isconnected with 
the boss 33 of the lever 25 through the medium of a forked or 
slotted arm 31 inclosing the arm 32 depending from the boss 33 
which is capable of sliding sideways on its fixed stud or axis 34. 
85 represents the take-up catch of an ordinary loom. When the 
lever 25 and finger 23 are in action, that is to say, standing over 
the plain part of the cam 21 (as shown in Fig. 1), the holding back 
catch 29 will be out of action and the cloth roller 36 thereby 
remains inoperative until the step 22 in the cam comes round 
se the finger 23. The latter thereupon drops into the step 
22 and thereby allows the catch 29 to engage with and actuate the 
ratchet wheel 30, which is rotated to the extent of one tooth, when 
the catch 29 is again raised out of gear as the finger 23 rises out 
of the step 22. (Accepted July 3, 1895). 


14,788. J.S. Lenton and R. B. Caldicott, Coventry, 
Warwick. Manufacture of Textile Fabrics. [5 Figs.) 
August 2, 1894.—The object of this invention is to produce textile 
fabrics that shall vary in their width, as, for instance, in the 
wg | of a fabric for neckties or scarfe. The portions to form 
the tying part are woven of a required width, and the portion to 
encircle the neck is woven narrower. This invention can be 
— to all textile fabrics in which varying widths in the same 
piece of fabric are required. In the weaving of a fabric in the 
shape of a necktie or scarf B (Fig. 4), according to this invention, 
use is made of a slay A in three parts a1, a2, a3, of which the 
middle part a! is fixed, and the two end parts a2, a3 are made to 
slide back on pins a‘ that are fixed to theslay frame C. The slay 
A is fixed into the loom in the usual manner. The sets of warp 
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threads put into the parts a1, a2, «3 of the slay A being as may be 
required, the fabric is woven with weft or shoot, using one or 
more shuttles, in the ordinary manner, using the whole of the 
warp threads for the broad portion b! of the fabric, until the 
latter has been woven up to the point where it is desired to weave 
the shoulder b2, the narrow portion 03, and the shoulder 04, of the 
tie orscarf B. Then the en a2, a3 of theslay A are slidden 
away from the middle part a1, so as to prevent the warp threads 
in the end parts a2, a3 from spreading out when the weft is 
beaten up during the weaving of the shoulders and narrow por- 
tions of the fabric. Then the weaving of the fabric is continued, 
using as many of the warp threads as are required, and drawing 
in the remainder of the warp threads until the weaving of the 
shoulder b2, the narrow portion 63, and the shoulder b+ has been 


again into their original position, and the whole of the warp 
threads are woven in again, until a sufficient broad length b5 
has been woven. The loose portions of the warp threads in the 
parts a2, a3 of the slay A, or as many of them as are required, 
are,during the weaving of the shoulders and narrow portions 
of the fabric, drawn in, and float loosely inside the tubular 
band until again required. This drawing in of the warp threads 
is accomplished by the use of a Jacquard machine raising or lower- 
ing the threads as may be required, as indicated upon the drafts, 
thus allowing the shuttle to pass over and under the said threads, 
and so drawing them inside the fabric. This improved fabric 
can be woven by using an ordinary slay such as is in general use, 
in which case the warp threads are drawn in across the front of the 
slay. Fig. 4 is a draft showing the method of making this fabric 
with the use of one shuttle. The dots C represent the shuttle 
making the cloth, and the dark squares D represent the extra 
shuttle which is used fordrawing io. The alternate picks of weft, 
commencing with c', in conjunction with the alternate warp 
threads commencing with c*, make the top of the tubular fabric ; 
the remaining picks of weft c%, in conjunction with the remaining 
alternate warp threads c+, make the back of the tubular fabric. 
The loops down the edges of the drafts indicate the passage of the 
weft, which commences as indicated by arrows C and D. (Ac- 
cepted July 3, 1895). 


MISCELLANEOUS, 


7321. J. Laidlaw and J. W. Macfarlane, Glasgow. 
Improvements in Centrifugal Machines. (6 Figs.) 
April 10, 1895.—This invention relates to an improvement in 
centrifugal machines which are driven ata high ed. In such 
machines if from any cause they get slightly off the balance the 
drum has a tendency to oscillate, which causes the drum to rise 
up out of its place and damage the machine. The object of this 
invention is to provide a safety appliance which prevents the 
drum rising out of positi The arrang t is applied to the 
spindle of the drum near its lower end. One way of carrying 
out this invention is to cut a recess in the spindle, and to pro- 
vide one or more stops detachably attached to a fixed support, 
so that their ends may project into the recess, The etop or 
stops do not touch the spindle in ordinary circumstances, but pre- 
vent the drum rising up. The stops can be detached, to allow of 
the drum being lifted out if desired. Several methods of carry- 
ing this invention into practice are illustrated. A recess a@ is cut 
in the spindle, and one or more stops b are attached to the frame- 
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work c, so that their ends may project into the recess. These 
stops are removable, so that the drum and spindle may be lifted 
out when desired. In Fig. 1 the stop consists of a pin which is 
screwed into a hole in the framework, so that its end may project 
into the recess in the spindle. In Figs. 2, 3, and 4 the stop con- 
sists of a ring in halves fitting into the recess. In Figs. 2 and 4 
the ring is kept in position by a nut d screwed on to the fixed 
framework. In Fig, 3 the two half-rings are bent as shown, and 
they fit into a recees formed in the framework. The part which 
fits into the recess is wedge-shaped, so that when the two halves 
are pinned together, the ring cannot lift up. Or the stop may 
consist of a straight pin which fits partly into the recess in 
the spindle and partly into a recess formed in the framework. 
Instead of forming a recess in the spindle, a nut may be 
screwed on to the spindle and a bracket be attached to the 
framework which prevents the nut and spindle from rising. 
When it is desired to lift out the drum, the nut is unscrewed from 
the spindle. (Accepted July 3, 1895). 


6678. A. J. Boult, London. (J. H. Parkinson, Toronto, 
Canada.) Improvements in Brake Shoes. [2 Figs.] 
April 1, 1895.—The shoe A is of the usual size and shape, and 
consists of a series of chilled parts a and soft metal parts a! 
respectively, preferably formed integrally with each other. Each 
of the chilled parts a is of substantially a triangular shape, with 
its base B along what will normally be the cuter edge of the shoe, 
and its apex b extending slightly across the middle of the shoe. 
The chilled metal parts a are preferably four in number, arranged 
equidistant from each other, with their bases B Iecated along the 
outer edge of the shoe A. Between each of the chilled metal 
parts a along the outer edge of the shoe is a narrow strip C of 
chilled metal. Between the chilled metal parts a and the chilled 
metal strip C and the opposite or inner edge of the shoe A are the 


Fig.t. 





soft metal partsa!. By constructing the shoe with the chilled 
metal er @ arranged substantially in a triangular form with soft 
metal between them, the edges of the chills will be at an angle to 
the rotation of the wheel, thus cffering substantially no cutting 
surface to the rimof the wheel. By arranging the shoe in this 
manner, the chilled metal parts can under no circumstances 
come in contact with the my 7 of the wheel, thus avoiding the 
possibility of the shoe cutting into the flange. Also by arranging 
the shoe in this way, there will be little or no chilled metal 
on the tread of the wheel, as the chilled metal parts come in 
contact with the outeredge of the rim of the wheel, and have a 
tendency to true up the rim of the wheel between the outer edge 
and tread. In Fig. 2 the apex of the triangle is shown to be 
slightly rounded, instead of coming to a sharp point as shown in 
Fig. 1. (Accepted July 3, 1895). 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








upon its lower extremity a croes-bar or inverted T-piece 13, the 
tuo horizontal arms of the said cross-bar being arranged to 








completed. Then the parts a*, a3 of the slay A are slidden back 


consulted, gratis, at the offices of ENGInsERING, 35 & 36, Bedford- 
t, Strand. 
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GLASGOW SEWAGE WORKS. 
(Concluded from page 210.) 

In our previous article we described the chemical 
treatment of the sewage, as far as the stage of 
precipitation, and we gave the number and 
dimensions of the tanks for precipitation and aera- 
tion. The tanks are designed to work either on 
the intermittent or continuous system ; but as the 
latter generally allows the sludge to accumulate, 
the former is adopted. There isa 2 ft. 6in. square 
penstock to each tank, which can thus be filled in 
seven minutes, and precipitation is complete in 
45 minutes. Valves of a special type have been 
fitted by the Glenfield Company, Kilmarnock. 
These are double-float valves, and were specially 
designed to be fixed as close to the wall as pos- 
sible, so that a man could conveniently lift and 
lower them by hand while standing on the wall 
of the settling tanks. They are illustrated by 
Figs. 20 and 21, on page 260. 

The drainers are controlled by means of a 
double-faced sluice valve, which has a cast-iron 
pillar with handwheel on top for opening and 
closing. Before the tanks begin to get filled, the 
arms are drawn up and fixed by the chains to the 
pillar in the centre. When the tanks have been 
tilled and sufficieat time has been given to allow 
the sludge to settle to the bottom, the chains are 
unhooked, and a cock fixed on the pillar of the 
sluice valve, is opened to allow water to enter and 
sink the arms till the floats rest on the surface of 
the liquid in the tanks. Thecock is then shut and 
the clear water is drained off the surface, the floats 
gradually sinking till they rest on the sludge left in 
the bottom of the tank. From this they are lifted 
by hand chains and hooked to the pillar ready for 
the refilling of the tanks. The pillar water level 
indicator is fitted with electric bell and battery, so 
that the bell will ring when the water in the tank 
has fallen or risen to a certain height. 

The sludge is passed through a 12-in. disc valve, 
illustrated by Figs. 22 and 23, annexed, into a 
3 ft. 3in. underground channel and flows into 
the sludge tank ; but probably it will be better to 
follow the effluent to the River Clyde before deal- 
ing with the sludge-pressing plant. 

The aerating beds are of blue bricks, and from 
thence the water passes in a channel to the filter 
beds. Unfortunately the site is intersected by a 
street, and the water has to be conveyed through 
three pipes to the filter beds. The channel dis- 
tributing the water into the filter is 5 ft. wide. There 
are twenty coke filters, through which the water 
drains downwards. Each is 40 ft. by 10 ft. by 
34 ft. From them the water passes in a 3-ft. open 
channel to the sand filters, of which there are forty, 
each 40 ft. by 38 ft. by 2ft. 3in. At Bradford 
and Sheffield there were only coke filters, the coke 
being 2 ft. thick in the first and 3 ft. in the latter 
case, while at Glasgow there is a bed 3 ft. 6 in. thick 
of gas work coke, which is subsequently burned in 
the works boiler. It has often been claimed that 
the coke filtration is of itself sufficient, and it 
may be interesting to give results here before and 
after sand filtration. There are about 18 in. of 
Arran sand, and the same thickness of whin metal. 
The following figures represent the average propor- 
tions of objectionable ingredients removed, first, 
after the coke filtration, and, secondly, after both 
cuke and sand filtration : 


Filtration. 
Coke Only. Coke and 
Per Cent. Per Cent. 
Organic matter ee oe és 72 81 
Albuminoid ammonia = re 34 53 


Colour .. oe oe =~ si 80 88 

Tt will be observed that these show 9 per cent. 
less organic matter, 19 per cent. less albuminoid 
ammonia, and 8 per cent. less colouring matter, 
removed than by the sand filtration, showing that 
sand has a very considerable effect in lessening the 
proportion of all these substances, but especially 
the albuminoid ammonia. The increased efficiency 
of the treatment of the sewage when filtration 
through sand is adopted is also noticeable when the 
analyses of the effluent from the coke and sand 
filtration respectively are compared. The following 
figures, again taken from one of the exceedingly 
interesting reports of Dr. Tatlock to his committee, 
show the average composition of these, as regards 
the more important ingredients : 


Coke Filter. Sand Filter. 


Grains per Grains per 
Gallon. Gallon. 
Oxygen absorbed by organic matter .66 
Albuminoid ammonia a os <a .267 
Colour (Loch Katrine = 10) - 2 17 





There has never, as Dr. Tatlock points out, been 
any doubt as to the efficacy of the sand filters in 
removing considerable proportions of objectionable 
matters ; the question has been one of cost, but the 
results proved by the analyses clearly justify the 
small additional expense. ; 

The sand-washing apparatus is a somewhat novel 
machine. As the area over which the filters spread 
is so great (and this area will be much increased 
when the proposed extensions are made), shifting 
the sand from the filters to and from the ordinary 
stationary washing box would have involved much 
labour and expense. The Glenfield Company’s 
machine is illustrated on page 260, the general 
arrangement being shown by Figs. 12 and 13, 
and the details by Figs. 14 to 18. It is designed 
to run on rails Jaid along the top of the walls of the 
filter tanks, so that it can be taken to any one of the 
filters where the sand requires washing. The wheels 
on the travelling carriage are made to turn at right 
angles, so that when the sand in one series of filters 
has been washed, the machine is traversed to 
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another series alongside the former. There is a plat- 
form on the machine which is balanced so that it can 
be easily raised and lowered when passing from one 
tank to another, and on which the men stand when 
shovelling the sand into the box. The water for 
washing the sand is led to the machine through 
leather hose pipes connected to ordinary fire 
hydrants. After cleaning the sand, the water is 
taken away by means of a trough and hose pipes to 
the gutter. After the sand is washed, the front 
plates of the washing-box—which are sluice doors 
—are raised by means of the worm gear, shafting, 
pulleys, and chains, and the sand emptied back on 
to the filter. 

The filter effluent passes into a 20-ft. channel, 
with an outlet chamber to the Clyde controlled by 
five flap valves. 

We now return to describe the treatment of the 
sludge recovered from the precipitation tanks, 
whence it is brought in channels to the air-pressing 
plant, located, with all the other machinery, in one 
building, below which are the catch-pits and mixing 
pits, and the pumping room. A plan of this build- 
ing was given with our preceding article (Fig. 1, 
on page 208 ante), and a cross-section showing 
the arrangement of the compressed air plant is 
given with this article (Fig. 19). The sludge 
~— by gravitation into a collecting tank 80 ft. 

y 46 ft. and about 22 ft. below floor level. 
Several types of pumps were used unsuccessfully, 
and even the pulsometer was choked up. Even- 
tually the works manager, Mr. Thomas Melvin, 
to whom we are indebted for much information, 
decided to utilise the exhaust air from the sludge 
presses to elevate the sludge. A cylinder capable 
of holding 1800 gallons is placed close by the 
sludge tank, into which the sludge gravitates, 
and when full the air pressure is applied, and the 
contents of the cylinder forced up 27 ft. through 
a 6-in. pipe, to the sludge mixers. Here hot lime 
solution is added to the sludge to facilitate pressing, 
the quantity being 2 lb. to 10 gallons, or 46 lb. 
of lime to the 900 gallons that the mixer holds. 
The mixers are circular tanks of cast ron, having a 
grating, with 1-in. holes, at the outlet, to prevent 
the passage of fibrous stuff. Revolving in the 
mixer is a vertical shaft, with three agitator bars 
having twisted blades. The sludge runs by gravita- 
tion from the mixers into four high-pressure rams. 





These are egg-shaped, as shown on Fig. 19, and are 
10 ft. high and 5ft. in diameter. The material 
passes through the large pipe. When full, air is 
admitted through a 6-in. plunger-type inlet valve 
on a pipe extending to within 6 in. of the bottom, 
at a pressure of 1001b. per square inch, forcing the 
sludge to one of seven filter presses on the floor 
above, from which floor, by the way, the ram valves 
are operated through spindles. The presses, of 
which front and end views are given on Fig. 19, 
deal with 60 tons of wet material per day, making 
41 cakes at atime, the time required for hardening 
being about three hours, when the cakes are dropped 
through hoppers below into shoots discharging on 
to the railway wagons. 

The sludge presses have bucket filter plates of cast 
iron. There are 14to17 in each press, and they have 
corrugated surfaces forming channels for the water 
exuding from the sludge through the jute cloth 
holding it between the plates. This water flows 
from a trough into the sewage tanks to be clarified. 
The plates are mounted on shafts at either side, and 
these are 12ft. 6 in, long. While the plates are 
driven up by an 8in. by 18in. air-ram, there is a 
thread on the shaft with a snug block, with hand- 
pin, for assisting the ram. The jute cloths are 
specially made with a hole in the centre, to allow 
the water pressed out of the sludge to pass down 
the centre hole in the plates. The following are 
analyses of sludge cake, both taken from the sludge 

ress. In the one case the cake was dried in the 
aboratory before analysis. 


Chemical Report on Sample of Pressed Cake. 


Wet. Dry. 
Per Cent, Per Cent. 
1, Organic matter .. F 13.88 45.24 
2. Mineral a as 16.80 64.76 
Water ee 69,32 — 

100.00 100.00 

1. Containing nitrogen .. aa 53 1.73 

ual to ammonia ee oa 64 2.10 

2. eo acid .. -88 1.23 
ual to tribasic phosphate of 

lime oe eo os .83 2.70 


The whole of the compressing plant was sup- 
plied by Messrs. Goddard, Massey, and Warner, 
Nottingham, and is run by two air-compressing 
engines, with steam cylinders 14 in. and air cylin- 
der 12 in. in diameter, the stroke being 12 in. 
The air receivers are cast iron, placed under the 
cylinders and forming the bedplate, and the trans- 
mission pipes are wrought iron. The power for 
driving, through shafting, all the machines in the 
works is generated by two pairs of tandem com- 
pound jet-condensing engines with cylinders 12 in. 
and 22 in. in diameter respectively, by 2 ft. stroke, 
each developing 120 horse-power at 80 revolutions 
per minute, and here it may be mentioned that 
the water for the condenser is the clarified effluent. 
The shafting is 5 in. in diameter, and about 170 ft. 
in length. The engine was supplied by Messrs. 
Crow, Harvey, and Co., and the shafting, as well 
as most of the structural ironwork, by Messrs. 
Keeson and Campbell. 

Steam is supplied to all the engines by six Lan- 
cashire boilers, each 28 ft. long and 7 ft. in dia- 
meter, and working at 100 1b. pressure. The boilers 
were made by Messrs. J. Marshall and Co., Glas- 
gow. The fuel used is the coke from the filter beds. 
Carruthers’ feed pumps are in use. They are of 
the duplex pattern, with steam cylinders 5} in, and 
water cylinders 4 in. in diameter, the stroke 
being 5 in., and they force 2700 gallons per 
hour against the boiler pressure. The feed 
water is raised to 200 deg. by a Babcock and 
Wilcox economiser placed at the base of the 200 ft. 
high chimney. There is also a dynamo in the 
engine-room running the electric lighting installa- 
tion, so that the works are completely equipped, 
there being also a workshop and a laboratory. 
Mr. Tatlock’s assistant there is Mr. Andrew Scott. 

The works cost 105,0001. in all, of which 38,000/. 
was spent on the site. They can deal with 10 mil- 
lion gallons per day ; but there is ground for exten- 
sions, so that double that quantity of sewage can be 
treated. The figures given in the appended Table, 
showing the sewage treated and the cost of purifi- 
cation, are taken from the annual report of the 
works manager, Mr. Melvin, and cannot fail to be 
of great interest. It will be seen that the sewage 
treated during the first year was 2493 million 
gallons, or11,130,870 tons. There has been a steady 
addition to the volume, due to new areas being 
added, and this in large measure accounts for the 
less cost per million gallons treated, although it is 
pretty evident from the greater cost of chemicals 
per million gallons, that there is no general improve- 
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PLANT AT THE GLASGOW SEWAGE PURIFICATION WORKS. 
(For Description, see Page 259.) 







Fig 18 
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ELECTRIC TRACTION: STANDARD SWITCHBOARDS. 
(For Description, see Page 262.) 
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Cost OF TREATMENT OF GLASGOW 


SEWAGE FOR Ong YEAR, 1894-5. 





| 


August to | November to | February to | 














MaytoJuly. | “October. | January. | April. Totals. 

Number of gallonsdealt with... 458,990,000 | 637,785,000 | 697,679,000 | 784,861,000 | 2,493,315,000 
Cost of chemicals per million gallons — a | wares ™ rene — Srad. | iii int 
Crudesludge .. 8,971 16 |28,09 3 2 | 86.025 5 | 84,521 13 | 127,58717 2 
Pressed sludge cake... .. 2593 15 | 241710 O | 2,853 15 2,866 16 | 10,73116 0 
Cost of pressed cake per ton 3s. 1.4d. 88. 2.5d. | 28. 9.05d. 23. 9.1d. 2s. 104d. 

Cost per Million Gallons. 4 . Ps My | 2 *. £ bs . £ - :. 
Pumping oe i 4 “s oe se Y | t to To 
Precipitation, including chemicals, labour, & 112 9% | Tie ae 114 3% | 115 6; 114 4% 
Filtration, iocluding coke, sand .. <' > 0445 | 0 7i1L | 7&4 | 7 10; 7 25 
Pressing sludge ; on 016 9% | ou ly | 1l 34% 10 1 12 8y ; 
Total cost. 8 oh | 8M Bh | 8 6 a | 8 810% | 8 TM 
ment in the quality of the raw sewage. That can- | fewgeneratorsand feeders, the wires from both gene- 


not be expected so long as Glasgow takes such a 
prominent place in the chemical industry. The 
pressed cake, it may be stated, is handed over to 
the corporation for use on their farm. 

In concluding we may state that during the 
year, the works have been visited by 1770 persons 
from almost all countries, including Canada, 
China, Japan, United States, South Africa, Aus- 
tralia, and even the Straits Settlements. The 
health of the men employed is sufficient proof of 
the sanitary condition of the installation ; 95 per 
cent. of the employés who were in the works a year 
ago are still there. 





ELEOCTRIO TRAOTION.—No. XXXI. 
By Pup Dawson. 
SwITCHBOARDS, 

Tue method of coupling and connecting the 
generators to the main switchboard and connecting 
up to the various feeders, differs according to 





rally come to one panel or switchboard. The con- 
nections of such a board are shown in Fig. 257, where 
a is the automatic circuit-breaker which springs 
out when the current exceeds a certain strength 
for which the circuit-breaker has been previously 
set ; b is the ammeter, c the lightning arrester, d 
the main switch which cuts off simultaneously the 
line, the equalising and the bus bars from the 
generator ; e is the place into which the voltmeter 
plug is inserted when it is desired to ascertain the 
voltage of the line; f is the bracket on which the 
voltmeter is placed when in use ; g is the rheostat 
placed in series with the shunt field and destined to 
regulate the difference of potential between the 
brushes ; / is the rheostat put as a shunt on the 
series winding of the generator, and which serves to 
regulate the over-compounding of the same; 7 isa 
switch serving to cut the rheostat out of the shunt 
field, and j cuts the shunt out of the series field. 

In large stations having a great number of feeders 
and large generators it becomes advisable to entirely 
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rator. The rest of the diagram is self-explanatory. 
Figs. 259 and 260 show the front and rear view 
of one of the General Electric Company’s switch- 
boards. The two panels on the left-hand side in the 
front view are the main switchboard panels. The 
three panels on the right hand are the feeder panels, 
At the top of the panels are placed the circuit- 
breakers, under these the rheostat, field switch, 
and pilot lamp, and lower again the positive, nega- 
tive, and station lighting main switches. The 
middle panel serves to sustain a registering watt- 
meter and main ammeters through which the cur- 
rent of all the generators passes. On the upper 
left-hand corner the main voltmeter is placed, 
which, by means of a plug and flexible wire, can be 
connected to any of the generators. 

The latest practice tends towards putting the 
equalising switch on a separate column next to the 
generators. Such columns and switches are shown 
in Fig. 261. In very large stations it has been found 
avery good arrangement to place a main switch- 
board vertically against the wall overlooking the 
power-house, and a few feet from it and in an in- 
clined position the feeder switchboard. One man 
is constantly kept at the switchboard, and can thus 
easily watch and work all the instruments and 
switches on both boards. Such an arrangement has 
been adopted for the switchboards of the Brooklyn 
City Railway Company. 

Table LX XX. gives some details of the standard 
types of feeder switchboards constructed by the 
General Electric Company. These panels are sup- 
ported by vertical angle-irons, and are adapted so 
that they can be bolted side by side with the gene- 
rator panels, making thus a continuous switchboard. 
The connections between the generator and the 
feeder panels are made by extending the positive 
bus bar of the generator panel. 


+ Bus bar to Trolley Keders 





Fig. 258. 
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whether the generators used are shunt, com- 
pound wound, or separately excited, and whether 
accumulators are used or not. The switching 
arrangements are also slightly different when the 
two or three wire system is used. 

The ordinary method of employing compound- 
wound machines in parallel on the two-wire system 
is generally used at present, although it seems pro- 
bable that the three-wire system will soon find 
great acceptance. In America it is customary to 
standardise switchboardsin panels, each panel havin 
the various instruments and switches fixed to it an 
suited with a given size of generator. These panels 
are generally arranged in such a way that a series of 
them can be put side by side, and thus form one large 
switchboard. In small lines where there are but 
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separate themainswitchboard from the feeder board. 
Fig. 258 is a diagrammatic representation of the 
switchboard connections generally adopted by the 
General Electric Company of America in connecting 
up compound-wound generators. The switch A in 
this diagram occupies three positions. It is set in 
the first position when a generator is switched on 
or off the circuit, and it puts six 100-volt lamps in 
series, or an equivalent resistance coil, into parallel 
with the shunt winding of the generator. These 
lamps serve to take off the extra current which 
arises when the generator is switched on or off, 
and which is due to the self-induction of the 
shunt winding. When one generator is already 
running and a second one is put in parallel with it, 
the second machine is excited by the main current 
before the generator is put in parallel on the cir- 
cuit. This is done by moving the switch A from 
the firat to the third position. When a generator 
is switched off the circuit, its shunt winding is 
also switched off simultaneously with the gene- 
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TaBLeE LXXX.—Data Regarding General Electric 
Company’s Standard Feeder Panels. 
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The three-wire system has been used with suc- 
cess in two American installations, Portland and 
St. Louis. In this system two generators are 
connected in series, the middle wire being attached 
to the rails, while the two other wires are connected 
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to alternate insulated sections of the trolley line, 
as shown diagrammatically in Fig. 262. By means 
of this three-wire system, the current returning 
through the rails is notably reduced, as well as the 
section of the necessary feeders. The difficulty, 
however, in a railway system is to so arrange the 
sections as to maintain a fairly perfect balance 
between them. It would seem that the three-wire 
system is best adapted for double-track roads, or 
for lines having parallel lines, or lines located close 
together. In designing the switchboard to be 
used in connection with a three-wire system there 
is no necessity to make any alteration in the design 
of the instruments used. In the feeder panel the 
connections should be arranged in such a way that 
the load can be maintained equal on both sides of 
the system by transferring the feeders from positive 
to negative, or vice versa, by means of double- 
throw quick-breaking switches, whenever required 
by the fluctuation of the load. If at any time 
during a very light load, as, for instance, at night, 
it is desirable to run only one generator, all the 
feeders can be thrown on one side of the circuit, 
thus making the ordinary two-wire system. 

In early electric railway plants, it was thought 
sufficient to connect the feeders to switches on the 
main switchboard. Owing to the very large num- 
ber of feeders used on lines such as are now 
running in America, and to the very large units 
which have been found to be so much more 
economical than the smaller ones formerly used, it 
has been found advisable, as already stated, to have 
a special feeder board separate from the main 
switchboard. It often happens that through 
some temporary cause one of the feeders carries an 
extremely heavy current, which, if no switching 
arrangements were made, might burn up or disas- 
trously injure the insulation of thecable. Further- 
more, it is desirable to be able to know at each 
instant what amount of power is being consumed 
on the various sections of the line. The feeder 
panels are, therefore, furnished with magnetic 
circuit-breakers if the currents are heavy, and with 
fuses when they are light. Besides this, an 
ammeter is generally provided for each feeder 
circuit. 





THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the first 
day’s proceedings at the summer meeting of the 
Iron and Steel Institute which was held in Bir- 
mingham last week. As we stated, four papers 
were read at the firat sitting of the meeting, held 
on Tuesday, the 20th inst., and four other papers 
were read at the Wednesday’s sitting. The first of 
these was read by Mr. Brough, in the absence of 
the author, Professor W. N. Hartley, F.R.S., of 
the Royal College of Science, Dublin. It was 
on the 


THERMO-CHEMISTRY OF THE BESSEMER PROCEsS. 


The author commenced by giving references to 
work done in the same field by previous investi- 
gators, Roscoe, Lielegg, Marshall Watts, Tunner, 
Rowan, Von Lichtenfels, Spear Parker, Kupel- 
wieser, Brunner, Wedding, and Grenier. He 
stated that up to the present time the precise 
nature of the spectrum, the cause of its produc- 
tion, its sudden disappearance when decarburisa- 
tion of the metal waa place, and the connection 
between the decarburisation of the metal and 
the extinction of the spectrum, have not been 
satisfactorily explained. Notwithstanding the 
very great advance which has taken place in 
spectroscopy during the last 20 years, knowledge 
of flame-spectra has remained almost stationary, 
though much attention has been directed to the 
spectra of the elements as obtained at higher tem- 
peratures by vaporising substances in the electric 
arc, and by the transmission of electric sparks. 
The author next went on to describe an instrument 
he had devised for use in steel works, and by 
which the spectra of flames and the heated gases of 
open-hearth furnaces could be studied. The points 
required were that a fair amount of dispersion at 
the less refrangible end of the spectrum should be 
given, and that the apparatus should be rigid and 
portable. The stand was a massive tripod. A 
train of four quartz prisms was at first arranged on 
a table, but a single prism of calcite may be 
employed instead, if the surfaces are well protected 
from dust. A camera having a rack and pinion 
movement to the frame holding the dark slide was 
fitted so that as many as 30 spectra could be photo- 





—_— on one plate. The prism table was fixed 
to the pillar of the stand by a winged screw-joint, 
and counterpoised, so that it could be placed in 
almost any required: position. The dark slide was 
placed in a circular box at the end of the camera, 
and could be fixed at any angle. After describing 
other details of design, the author stated that 
Si 0 of spectra had been taken every 

alf- minute from the commencement to the 
termination of the blow. A convenient method of 
developing and fixing the plates without a dark room 
was also described. A description of the spectra of 
the Bessemer flame as photographed at Crewe was 
next given in considerable detail, following which 
were a series of Tables giving the data and indica- 
tions on which the chemical changes during the 
blow are founded. The subject is illustrated 
diagrammatically by means of curves. The author 
points out that the Bessemer fiame is not the 
result of combustible gases and vapours being 
mixed with oxygen and burning within the con- 
verter, and thus, in a state of combustion, issuing 
into the air ; but, on the contrary, it is carbonic 
oxide mixed with metallic vapours at an exceedingly 
high temperature burning outside the converter in 
acold atmosphere. The cause of the non-appearance 
of lines at the commencement and termination of the 
blowis next discussed, theauthor expressing nodoubt 
of the correctness of Wedding’s view, which is based 
on the analyses of Brunner, that the non-appearance 
of the lines of manganese at the commencement 
and termination of the blow is in consequence of 
the quantity of metal volatilised at those periods 
being insufficient for the production of a spectrum. 
At the commencement the temperature is too low, 
being no higher than that of the melting point of 
cast iron; and as free oxygen escapes along with 
carbon dioxide, the gaseous mixture contains too 
small a proportion of carbon monoxide. Many 
silicates do not exhibit spectra of the alkalies they 
contain until heated in the oxyhydrogen flame ; 
similarly the alkali metals do not show themselves 
in the Bessemer flame until the temperature has 
risen sufficiently high for these basic constituents 
to be vaporised. From astudy of the data obtained 
from his photographs the author concludes that the 
whole phenomenon is primarily due to rise of tem- 
perature which takes place during the boil, 
while at the same time an increasing quantity 
of carbonic acid escapes from the converter. 
The oxidation of the manganese and silicon 
at first produces an enormous amount of 
heat. Then the carbon burns and yields a large 
amount of heat to the metal, which in turn heats 
the blast and so increases the rapidity of combus- 
tion of the carbon, thus again raising the tempera- 
ture of the metal. Within the converter, manganese 
and iron are vaporised, and are oxidised on coming 
in contact with the outer air. The disappearance 
of the manganese spectrum at the end of the fining 
stage is primarily due to a reduction in the quantity 
of heated carbon monoxide escaping from the con- 
verter. When the carbon has gone the blast oxidises 
the manganese, and, furthermore, some of the iron. 
The temperature must then fall with great rapidity. 
On the question of the temperature of the flame the 
author, after referring to the conclusions of other in- 
quirers, pointed out the manner in which the spec- 
trum may be used as an index of temperature. 
When the spectrum is composed of bands and lines, 
it is evidence that the substance in the flame is in a 
state of glowing vapour, but when the same sub- 
stance emits two spectra, largely differing in the 
number of bands or lines, it is evidence that either 
the substance is more copiously vaporised or the 
temperature of the vapour is higher. Change 
from simple to complex spectrum is due to an 
increase of temperature, other things being equal. 
Similarly when a spectrum extends through the 
visible rays into the ultra-violet region, and an in- 
crease is observed in the number and intensity of 
the ultra-violet rays, nothing but an increase of tem- 

erature will account for the change in the spectrum. 

he part of the paper in which the author goes into 
this question in detail is extremely suggestive and 
valuable. Those of our readers who are more 
particularly interested in this subject will doubtless 
refer to the original, where the problem is treated 
at some length. According to Professor Hartley’s 
calculations, the temperature attained by combus- 
tion in the converter, amounts to 1454 deg. Cent. 
above that of molten cast iron. This, however, 
is the theoretical value, and allowance must be 
made for the specific heats of the gases, the metal, 
and the slag being greater at the elevated tem- 





peratures than at the temperatures at which the 
numbers representing specific heats were deter- 
mined, The specific heat of the converter must 
be considerable, but, the author points out, there is 
already the temperature of the molten metal. Even 
allowing that 50 per cent. of the heat is absorbed 
or conveyed away, there would be a temperature of 
727 deg. Cent. above that of molten pig iron ; and 
thus, with grey iron at 1220 deg. Cent., the metal 
may acquire a temperature more than 1947 deg. 
Cent., which is considerably above the melting 
point of platinum. 

The discussion on this paper was biief. Mr. 
Bauerman agreed with the author that the varia- 
tion in the spectra was more largely due to tem- 

rature than to the nature of the materials. That, 

owever, was a fact he had pointed out a long time 
previously. In Professor Hartley's experiments it 
was remarkable how far down into the ultra-violet 
region he had been able to obtain records by means 
of photography, whereas such observations would 
have been impossible had visual methods alone 
been used. 

Mr. Tucker agreed that the temperature of the 
converter was above that of the melting point of 
platinum, and probably the point of dissociation 
was often reached. He had made experiments 
which supported the views of the author in this 
respect. 

Mr. Snelus pointed out the great use of the 
spectroscope in metallurgical operations. In a pro- 
cess which he had formerly described, it was the 
— not to burn all the carbon out, but to 
eave a certain amount, turning the converter down 
before all the carbon lines had disappeared. After 
that ferro silicon was added, and the host developed 
by its combustion was so intense as to give a spec- 
trum more brilliant than he had observed during 
the ordinary Bessemer blow. The intensity of the 
flame increased with the amount of ferro-silicon con- 
sumed, and in order to test the extent to which this 
would go, he had, on one occasion, added double 
the percentage. The result was a flame of extra- 
ordinary brilliancy, giving a spectrum entirely dif- 
ferent to anything he had seen produced by the 
ordinary process, the lines being more numerous, 
although this was only a small blow of a little over 
4cwt. The result was that the metal was exceed- 
ingly fluid, and half an hour after the blow was cast 
in sand moulds, producing excellent castings. In 
concluding his remarks, Mr. Snelus wished to bear 
testimony to the great interest and value of the 
paper. 

A paper by Mr. Henry Marion Howe, of Boston, 
U.S., on 


Tue HARDENING OF STEEL, 


was next read in abstract by Mr. Brough. This 
most interesting paper suffered from the late hour 
at which it was received, and as the discussion was 
adjourned until the next meeting of the Institute, 
we shall not give any abstract of it here, but pro- 
pose — it in full as soon as we receive a cor- 
rected copy. It will suffice now to say that the 
paper opened up the vexed question of the allo- 
tropy, or the a and f forms of iron, with which the 
names of Roberts: Austen and Osmond are so inti- 
mately connected. The paper certainly contains 
a good deal of contentious matter, and as it will be 
available for several months before the meeting, it 
will be sure to lead to a very animated discussion 
when it is again brought forward for discussion in 
London next May. A minor point, but one not 
without interest, is the addition to scientific nomen- 
clature which the paper supplies. America is 
notorious as our most productive mint for the 
coinage of new words; but we think Mr. Howe 
bears the palm, evan among his own country- 
men. Certainly ‘‘ joglessness,” as an expression 
descriptive of a fair curve, is a gem that will not 
easily be surpassed ; whilst to speak of annealed 
iron as ‘‘joggable,” and cold worked iron as 
‘* jogged,” ‘‘unjoggable,” or ‘‘ jogless,” would be, 
we should think, an emanation of that either very 
subtle or very pungent essence, American humour, 
did we not know the author to be somewhat of a 
purist in these matters. 

Mr. Hadfield opened the discussion. He compli- 
mented Mr. Howe upon the important paper he 
had contributed to the Proceedings, but as it was 
one which required much study, he preferred to 
send fuller remarks by written communication. 
He pointed out that the extraordinary increase 
of tensile strength of the quenched samples re- 
ferred to in the paper was to be readily accounted 
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for otherwise than by allotropy. It should be borne 
in mind, too, that the samples referred to were ex- 
ceedingly small in dimensions, Mr. Howe's speci- 
mens being only ;'; in. square, and the wire quoted 
by M. A. Le Chatelier of comparatively fine gauge. 
In each case the mere heating of such small samples 
would cause a sort of Harveying, as they were very 
mild, and would readily absorb carbon ; but apart 
from this, the strained conditions of such samples, 
produced by quenching, would give a fictitious 
increase of tensile strength, and therefore, at any 
rate to the speaker, it seemed readily accounted for 
without such hypotheses as referred to. This Mr. 
Howe himself seemed te admit further on in his 
own paper. 

The valuable paper by Professor Arnold, shortly 
to appear before the Institution of Civil Engineers, 
clearly proves that there is no necessity to consider 
the question under consideration by Mr. Howe as 
incapable of explanation, unless the existence of 
B iron be granted, It seems so much more satis- 
factory to believe that the explanation of the 
phenomena of hardening will be forthcoming from 
an examination of the character of the various 
carbides of iron, which are now being successfully 
isolated by investigators like Dr. Ledebur, Dr. 
Muller, Professor Arnold, and others, than that we 
should try to explain a problem by taking refuge 
in merely theoretical explanations, no actual ground 
for which has been obtained. 

The President here read a telegram which had 
just been received from Professor Roberts-Austen, 
in which the latter said he had seen an abstract of 
the paper, and desired to receive the contribution 
in full. In the meantime he was sure M. Osmond 
would gladly welcome so distinguished an adherent 
to the views he had stated as the author of the 
paper. At this point Mr. Snelus moved that the 
discussion should be adjourned until the next 
meeting. This was seconded by Mr. Stead, who 
gave as an additional reason for the motion that 
Professor Arnold, of Sheffield, had prepared a 
paper on this subject, which would be read before 
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the May meeting of the Institute. Sir Frederick 
Abel supported the resolution, saying he had 
seen Professor Arnold’s paper, and could speak of 
the interest it would create. 

The motion was agreed to. 


Iron By A NEw Process. 


Mr. R. A. Hadfield’s paper on ‘‘ The Production 
of Iron by a New Process” was next read. This 
was a short but interesting paper, which we shall 
print in full in due course. The author had heated 
3 lb. of iron oxalate in a basic-lined crucible, adding 
9 oz. of aluminium and lime and fluorspar as fluxes. 
The metal obtained had 0.12 carbon, 3.50 and 
3.55 silicon, about 56.70 iron, and about 36.75 
aluminium. The material was evidently an 
alloy of iron and aluminium, and, notwith- 
standing the lowness of carbon, was hard enough 
to scratch glass, an operation performed with it 
by the author at the meeting. It could not be 
filed and was not attracted by the magnet, nor was 
the needle of the compass deflected by it. The 
object was to produce pure iron, and the experi- 
ment was, therefore, a failure. Some others of a 
somewhat similar nature were then made, sitill 
without success. Some specially prepared ferrous 
oxide was then tried, and a small ingot containing 
97.50 per cent. of iron and only .03 per cent. of 
carbon was obtained. The remainder was practi- 
cally silicon and copper. The specific gravity was 
7.75. The specific gravity of Professor Arnold’s 
sample of iron of 99.87 per cent. purity was 7.85. 
Since the paper was written, Mr. Hadfield has 
obtained a result in which the iron was 99.75 per 
cent. of the whole. The copper and silicon pro- 
bably came from the ferrous oxide and the crucible 
respectively. Probably the presence of compara- 
tively large percentages of silicon and copper could 
be avoided with a little more attention to this 
point, but Mr. Hadfield had attained his point of 
getting iron direct from its oxide with carbon 
practically absent in a way not attempted before. 
The author is sanguine that with an oxide free 
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from impurities pure iron could be obtained. Com- 
mercial utility is, of course, quite absent, as the 
cost is about Is. 6d. per pound. If, however, alumi- 
nium could be produced at about 1s. per pound, as 
Professor Roberts-Austen anticipated it might, by 
water power, pure iron obtained in this way might 
be useful for electrical purposes. In conclusion, 
the author suggested that Professor Roberts- 
Austen’s address before the Royal Institution 
upon the ‘‘ Reduction of the Rarer Metals from 
their Oxides,” with the experiments, should be 
repeated at a meeting of the Iron and Steel 
Institute. 

Sir Frederick Abel spoke as to the great interest 
of the paper. He said that De. Mattheson and he 
had been appointed a committee by the British 
Association, and their first effort had been to obtain 
pure iron. They did obtain a sample almost pure 
by producing an iron sponge which was subjected 
to a great pressure in steel dies. This contained a 
mere trace of sulphur. There were many instances 
in which a pure iron would be useful. In regard 
to Mr. Hadfield’s suggestion, it would be interest- 
ing to state that Professor Dewar was investigating 
the electrical conductivity of pure metals, and how 
it was affected by temperature. 

Mr. Snelus said that as it was not safe to draw 
conclusions as to the behaviour of metals when 
containing any alloy, it would be of the greatest 
value to have available a pure iron. In regard to 
the alloy of iron and aluminium which the author 
had produced, and which was so exceedingly hard, 
he thought that it might show the way to getting a 
metallic substance which would be useful in many 
ways, and he suggested diamond boring as one. If 
the author could obtain a material that was hard 
enough to scratch glass from two such soft metals 
as iron and aluminium, there was reason to hope 
that important results might be gained by the ex- 
periment. He wished to support what had been 
said by the author as to the desirability of Pro- 
fessor Roberts-Austen repeating his wonderful lec- 
ture, which had afforded ia the greatest pleasure, 
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Mr. J. E. Stead said he was much interested in 
this new and novel process, but agreed with the 
author that its interest was of a scientific rather 
than of a commercial nature. For it to be used 
industrially it would be necessary for aluminium 
to be as cheap as coal, and if that came about, 
aluminium could be substituted for pure iron, 80 
the occasion for the latter would pass away. He re- 
ferred to the difficulty he had experienced in getting 
granulated aluminium. Reactions could not be 
obtained by adding it in lumps. He had written 
to some manufacturers, saying he wished to get 
some granulated aluminium for an experiment he 
was trying, and they had sent him a sample which 
answered his purpose. He had written to the 
makers saying so,and they had replied asking whether 
be wanted any more and how many tons he could 
take, upon which he told them he did not require 
any more just then, but the possibilities for the 
future were great. He mentioned this by way of 
illustration of the advantage that might accrue to 
makers if they would supply experimentalists with 
small quantities of this granulated aluminium. If 
this were done, it would be more frequently applied 
in research, and in that way new uses would be 
found for it. He wished to know how the author 
obtained ferrous oxide free from carbon. The 
presence of the fluorspar he concluded was neces- 
sary as a flux to the alumina, which was a very 
refractory body. An analysis of the small ingot con- 
taining 97.50 per cent. of iron was given in the 
paper, and it was stated that the metal appeared to 
be very fluid. He would be glad to know if the 
further sample obtained having 99.75 per cent. of 
iron was equally fluid, because it was known that 
pure iron was difficult to melt. A basic-lined 
crucible was used, and this was necessary, as with 
a plumbago crucible it would be difficult to avoid 
getting carbon in the metal. He would point out that 
in steelmaking the use of aluminium was valuable, 
not in using it as an alloy, but after it had gone 
out. In fact, it was its scavenging effect that was 
valuabie. In conclusion, he would say that, if it 
could be readily obtained, the granulated aluminium 
would be useful for many other purposes. 

Mr. Bauerman threw out the suggestion that an 
advantage might be gained by using magnesium in 
place of aluminium, as it could be obtained exceed- 
ingly pure. 

Mr. Hadfield, in replying to the discussion, said 
that he had been asked for further analyses of the 
iron produced, but he thought that given was 
fairly complete, as 99.6 per cent. of the whole was 
accounted for. In regard to the production of granu- 
lated aluminium, that which he had used had been 
obtained in the usual way by being granulated in 
water. Another way of obtaining it was to drill 
the material. In regard to the fluidity of the 
purer iron, he thought it was about the same as that 
less pure previously made, but only a very small 
sample had been produced, and he hoped to repeat 
the experiment on a larger scale. The lining of 
the crucible, to which Mr. Stead had referred, was 
a very important matter. In Germany magnesium 
was being used very largely, and he thought that a 
part of the success in wire-drawing was due to the 
use of that metal. The attention of English makers 
might be turned to the same direction. Perhaps 
some of the German members would speak on the 
point. He was obliged to Mr. Bauerman for his 
suggestion, which was a good one, and ought to be 
followed up, but he was of opinion that magnesium 
would be dearer. In using magnesia there should 
be a slight addition of fireclay to make it stand. The 
attempt was often made to use magnesia alone, and 
this generally resulted in failure. 


ANALYsIS OF CHROME ORE AND FERRO-CHROMIUM, 

Mr. E. H. Saniter, of Wigan, next read a paper 
entitled ‘‘A New Method for the Analysis of 
Chrome Ore and Ferro-Chromium.” This was an 
excellent short paper, which we shall print in full 
at a later date ; and as no discussion was possible, 
on account of the time for adjournment having 
arrived, we need not say more about it now further 
than that it describes an extension of Dr. Clark’s 
volumetric process. By ita considerable saving of 
time in making the analysis is effected. 

The meeting was then adjourned until the next 
day. 

Worcester PorceLarIn Works. 

During the afternoon several excursions were 

made. The most popular of these was to Wor- 


cester, about 450 members and friends taking part 
in it. 


The party was divided into three groups, 


which visited the Guildhall, the Cathedral, and the 
well-known Porcelain Works. The latter are of 
great interest. They were founded as a joint-stock 
company by Dr. Wall, the inventor of that particular 
description of porcelain for which Worcester has 
since become famous. The raw materials used are 
china clay and china stone, which come from Corn- 
wall, felspar from Sweden, fireclay from Stour- 
bridge and Broseley, marl from Broseley, flint from 
Dieppe and Gravesend, calcined bones, and some 
other ingredients. These are ground together for 
periods varying between 12 hours and 6 days, and 
every part is passed through silk lawn having 4000 
meshes to the square inch. The articles manufac- 
tured are usually produced in one of three ways, 
either ‘‘ throwing,” ‘‘ pressing,” or ‘‘ casting.” 
With the two former the clay is manipulated when 
in a paste, but in the latter ‘‘slip” is used. The 
throwing process is carried out by the potter's 
wheel. Cups are made in moulds, and saucers by 
flat pressing. The ware, when in the unbaked 
state, is extremely fragile, and requires very tender 
handling. The time occupied in firing is about 
40 hours, and it takes 48 hours to cool the oven. 
The porcelain in the baked state is known as 
biscuit. The flint which is used during the baking 
to prevent the articles adhering is next removed, 
and the ware is conveyed to the dipping room, 
where the glazes are applied, and is then taken to 
a drying room, and from thence to a trimming 
room to have superfluous glaze removed and defec- 
tive places made good. The next proceeding is to 
place the articles in the glost-oven, where it is fired 
for 16 hours, and after another 20 hours is suffi- 
ciently cool for removal to the store, where it 
remains until required for decoration. The latter 
process consists of gilding and painting. The 
colours are all metallic oxides, and the gold used is 
the purest that can be obtained. It is mixed 
with a flux to make it adhere to the ware. 
To reduce it for grinding, a proportion of 
quicksilver is used, but this all disappears 
in the kiln. The gold, as it is supplied, is in 
brown grains, like ground coffee, and is ground 
in a mill for about 30 hours. As used it has the 
appearance of printer’s ink, and does not attain to 
its true appearance until passed through the enamel- 
ling kiln, but after that it requires burnishing by a 
bloodstone or agate. This is the last operation, 
the ware then being ready for sending out. There 
isa museum attached to the works in which is an 
extremely valuable collection of ancient and 
modern pottery and porcelain, illustrating the 
rise and progress of ceramics in England. In men- 
tioning this excursion a word of recognition should 
be given to the officials of the Midland Railway, 
the directors of the company having hospitably 
placed special trains at the disposal of the reception 
committee. Provision had been made for the 
number of persons who had signified their intention 
of taking part in the trip, but at the last moment 
about as many persons more applied for tickets. 
Instead of being met with the usual non possums, 
efforts were made by the gentlemen in charge of 
the arrangements, and an application to the railway 
officials resulted in their at once doubling the 
special train, so that no one was disappointed. 
Such courtesy as this is by no means universal ; 
although throughout the meeting all the railway 
companies exerted themselves to provide for the 
success of the meeting. 


Rovunp Oak Iron Works. 


A more strictly business excursion was made to 
the Earl of Dudley’s Round Oak Iron Works, in 
which about 200 members took part. They were 
met by Mr. Hatton, the manager, and were at once 
conducted to the new steel works. These works 
were erected about 35 years ago, and have, as our 
readers are aware, become famous for a special 
brand of iron. These works comprise, in the 
original part devoted to the manufacture of iron, 
puddling furnaces, which were seen in operation, 
two forges, one 16-in. and one 8-in. merchant mill, 
one 7-in. guide mill. These works employ about 
300 men. In the chain works, which were also 
visited, about 200 men are employed. Here all 
sizes of chain, from } in. up to 3} in., are produced. 
The steel works have been constructed within the 
last two years, and are hardly yet complete. They 
include at present three 25-ton Siemens furnaces, 
but five more are to be added ; one 30-in. cogging 
mill, driven by a pair of reversing engines having 


engines. For some time these works wee the pro- 
perty of a limited company, which has lately been 
wound up, and they have again passed into the pos- 
session of Lord Dudley. The fine new steel plant 
is worthy of more notice than we are able to give 
it on the present occasion. 


THe Smatt Arms Factories. 


There were two excursion to the small arms 
factories which form one of the staple industries 
of Birmingham. The firat of these was to the 
Birmingham Small Arms and Metal Company’s 
Works at Small Heath, which were established in 
1861. With the exception of the Government 
Factory at Enfield, these are the largest works in the 
kingdom engaged in making military and sporting 
rifles. It would be manifestly impossible in a 
notice like the present to give even the briefest 
outline of the various interesting and intricate 
mechanical processes gone through in the manufac- 
ture of small arms, and we shall not attempt it on 
the present occasion, hoping to return to the sub- 
ject at a future date. Our readers will remember, 
however, that we gave a fairly complete account of 
the method by which rifles are manufactured when 
the Institution of Mechanical Engineers held its 
summer meeting in London and visited the Govern- 
ment factory at Enfield Lock in 1886.* 

The arms chiefly produced at Small Heath are 
the Lee-Metford magazine and the Martini rifles, 
both of the military and sporting types. The whole 
work is done on the premises, from the stampings 
and barrel-making to the completely finished arm. 

At the Government small arms factory at Spark- 
brook, the other establishment of this kind to 
which an excursion was made, the .303 magazine 
rifle is now being produced ; whilst at these works 
all kinds of repairs to rifles, bayonets, swords, &c., 
are carried out for the regular army and auxiliary 
forces. There are, it is stated, over 1000 separate 
operations carried out in the factory, the processes 
consisting of forging, drilling, turning, milling, &c. 
It is hardly necessary to say that all parts are made 
interchangeable. The present output of rifles is 
about 300 per week. During the past year over 
700,000 rifles, small arms, components, &c., have 
passed through the repairing department. 


OTHER EXCURSIONS. 


Other excursions on the afternoon of Wednesday, 
the 21st inst., were made to the Stourbridge Glass 
Works of Messrs. Thomas Webb and Son ; to Sand- 
well Park Colliery ; and Messrs. Brown, Marshall, 
and Co.’s Railway Carriage, Wagon, and Tramcar 
Works. The latter cover 10 acres, and have special 
plant, including hydraulic plant, for the manufac- 
ture of iron and steel underframes. Many of the 
first coaches used on the London and Birmingham 
Railway were made by this company on its original 
formation. 

In the evening a very brilliant entertainment 
was given in the Botanical Gardens, Edgbaston, by 
the local reception committee, which was largely 
attended, and proved a most complete success, 


Nicket STEEL. 


On Thursday, the 22nd inst., members again 
assembled in the morning in the Birmingham 
Council Hall, the President, Sir David Dale, once 
more occupying the chair. 

The first contribution taken was a paper by Mr. 
Henry A. Wiggin, of Birmingham, entitled ‘‘ Nickel 
Steel, its Advantages over Ordinary Steel.” Before 
reading his paper, Mr. Wiggin stated that his 
knowledge of steelmaking was limited, and that he 
wished to bring forward facts as to the uses of the 
material. Having said this, he proceeded to make 
the somewhat bold assertion for the acceptance of a 
South Staffordshire audience, that ‘‘ now, it is un- 
necessary to remark, wrought iron has become 
almost a thing of the past for structural and other 
purposes.” The author considered it ‘‘ not neces- 
sary to state these admitted and well-known facts 
to the Institute, except for the purpose of recall- 
ing the reasons which led to the use of steel in the 
place of wrought iron, and see whether these 
reasons cannot now be advanced with the same 
force for the use of a better material than ordinary 
steel.” Nickel steel, he stated, containing about 
3} per cent. of nickel, is now being produced with the 
same elongation, a tensile strength fully 30 per cent. 
higher than ordinary steel, and an elastic limit fully 
75 per cent. higher. It possesses great uniformity, the 














42-in. cylinders, with 5 ft. stroke ; a roughing and 
finishing 28-in. bar mill, driven by a similar pair of 
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nickel being uniformly distributed, and not liable 
to segregation. The author dwelt upon the value 
of the material for building purposes, for boiler 
const: uction—in which its non-corrosive properties 
are especially valuable—for artillery and projectiles, 
armour-plates, and other purposes. Examples were 
quoted of the excellent welding properties of nickel 
steel, samples containing from 2.05 per cent. up to 
4.95 per cent. of nickel being welded with success; 
in fact, the percentage of nickel in general does not 
affect the welding power at all. With regard to 
cost, the author hopes that prices will be reduced 
as they have been with ordinary steel in the course 
of use, and he states that nickel steel can now be 
supplied at the price of ordinary steel of a few years 
ago, and he is of opinion that the new material will 
replace the old, which he says, ‘‘has had its in- 
nings.” When nickel steel is better known, Mr. 
Wiggin is sure it will be employed, as it is a better 
material than the ordinary steel of to-day. 

The first speaker on this paper was Mr. James 
Riley, who complained of the way in which his 
work in connection with nickel steel had been 
appropriated by others without acknowledgment ; 
and here we should state that Mr. Wiggin, before 
reading his paper, had made a statement in which 
the early work of Mr. Riley in this branch of 
metallurgy was duly recognised. Mr. Riley said 
that the paper was a good example of the use of 
societies like the Iron and Steel Institute, the 
utility of which was occasionally questioned by 
some. Mr. Riley then proceeded to refer to the 
question of corrodibility. The author had quoted 
some tests in which nickel steel was tried against 
Bessemer and open-hearth steels. Samples were 
placed in a ‘‘10 per cent. salt water,” and boiled 
for three months. The loss of nickel steel was 1 
per cent., with Bessemer steel it was 1.81 per cent., 
and with two samples of open-hearth steel 1.97 per 
c2nt. and 2 per cent. respectively. When placed in 
steam for two months, the loss was .27 per cent. for 
nickel steel, .58 per cent. for Bessemer steel, and 
.31 and .36 per cent. for the two samples of open- 
hearth steel. Mr. Riley referred to his paper of 
1889 on this subject, and the statement he then 
made that nickel steel was less corrodible than 
ordinary steel, but his experience had not been so 
favourable to nickel steel as the author’s. They 
both agreed on the main issue, but differed as to 
the extent. The speaker had, however, found that 
the presence of nickel was detrimental to welding, 
which was contrary to the results quoted by the 
author. Speaking more generally, however, Mr. 
Riley pointed out that the facts he had stated, and 
the forecast he had made in his paper of 1889, had 
been borne out, as was evidenced by what Mr. 
Wiggin had brought forward in his paper. In this 
way experience had verified every one of his ex- 
pectations. He thought, however, more had been 
done in this field than was generally known. Nickel 
steel would have a place with special vessels 
where cost was not the first consideration. Several 
vessels have been built of the material, the manu- 
facturers guaranteeing to supply nickel steel 
of 40 tons tensile strength, having an extension of 
16 per cent. in 8 in., and to pass the usual tests of 
Lloyd’s in other respects. This material had been 
used for torpedo-boats and torpedo-boat destroyers, 
saving hundreds of tons in the scantling. He was 
astonished that more had not been done in the use 
of nickel steel for boilerwork after what he had 
said in his paper of 1889. The material had, how- 
ever, been used for shafts, some having five cranks. 
He heard of boilers being proposed in America to 
work at 250 1b. pressure, and Mr. Russell Daven- 
port had spoken of several vessels to be built of 
this material in a paper he read in 1893 before the 
American Society of Engineers and Naval Archi- 
tects. 

Mr. W. Beardmore said that nickel steel was a 
very valuable material, which had been too much 
neglected. For the last two years he had been 
making nickel steel in considerable quantities, and 
found it a most reliable and uniform material, the 
results obtained in the testing-house being very 
satisfactory. For the last few months he had been 
preparing a series of tests made from plates 1 in. to 
1} in. thick. These were intended to be put before 
Lloyd’s Committee. The nickel steel they had 
hitherto produced had been entirely for armour- 
plate work, and he did not know that in this 
country the material had been much used for any 
other purposes. Lately, however, he had been 
putting down a big hydraulic press, and had had diffi- 
culty with thé cylinders, so had decided to cast 





them of nickel steel, and the venture had proved a 
great success. The total weight of metal run into 
the mould was between 63 and 64 tons, and ke 
thought it was one of the best castings he had ever 
seen made. Mr. Beardmore here gave the results 
of tests of specimens taken from armour-plates. 
In one case the tensile strength was 39.2 tons and 
the elongation 30 per cent. in an 8-in. specimen. A 
piece from a 6 in. plate gave 36 tons tensile strength 
and 23 per cent. elongation in 8 in. A 1-in. plate 
specimen gave 36 tons and 28 per cent. extension 
in 8 in. and 45 per cent. reduction of area. Still 
another test-piece from a 6-in. plate gave 39.7 tons 
tenacity, with 29 per cent. elongation in 8 in. and 
42 per cent. reduction of area. These were mild 
steels with 2 and 3 per cent. of nickel added, and 
the tests represented the metal as rolled. 

Mr. Jeremiah Head said he had lately re- 
turned from an American tour, during which 
he had visited the Homestead Works of Messrs. 
Carnegie. There he had seen them making 
armour-plates of nickel steel weighing 25 tons, 
and these, it would be interesting to state, 
were being handled by a 150-ton electrical crane. 
The nickel alloy was about 3} per cent., and the 
cost, he was told, was not more than 71. per ton for 
the steel made with open-hearth furnaces. They had, 
however, the advantage of natural gas which was 
richer than producergas. Nickel plates wererolled up 
to 4in. or 5 in. ; thicker than this they were worked 
in an hydraulic press by Whitworth, having a 
cylinder 6 ft. in diameter by 6 ft. stroke, the 
hydraulic pressure being 8000 Ib. to the square inch. 
These nickel plates were Harveyised or case- 
hardened to a depth of from 1 in. to 1} in. To 
perform this operation most elaborate furnaces were 
required in order to keep the faces in contact with 
the carbon and boneash used for the case-hardening. 
The heat had to find its way through the firebricks 
and sand so as to heat all throughout equally, and 
there was a very complete arrangement of pyro- 
meters to test the temperature. The plates re- 
mained in the furnace four weeks, and when 
brought out iced water was sprayed all over them 
so as to cool them equally. The harveyised portion 
was exceedingly hard, and was tempered by an 
exceedingly beautiful process, of which, however, 
he was not at liberty to give the details. 

Mr. Head next went on to make reference to 
some remarks that had fallen from Mr. Riley 
regarding foreign steelmakers getting information 
from English works. Mr. Head was of opinion 
that we should not complain of this, but that we 
should endeavour to do the same thing, so that all 
nations might profit by the advances made in 
factories. This was a thing English manufacturers 
were too apt to neglect, and he knew that Messrs. 
Carnegie sent every year, from their works in 
America, two of their active managers to make a 
tour in Europe simply to find out what was going 
on abroad; they paid all their expenses and 
allowed them to go where they wished. That he 
considered a good thing to do, and a firm which 
followed up such a courze showed enlightenment 
that would lead to success. 

Mr. Windsor Richards pointed out one disad- 
vantage in the use of nickel steel. At the Bethlehem 
Works he had seen an ingot forged, and was struck 
by the thick scale that remained on it. This scale 
kept rising continuously, and clung to the ingot 
most tenaciously. He thought it was probably owing 
to this fact that nickel-steel plates were not used 
for shipbuilding, as the surface would be likely to 
be rough. 

Mr. Thompson, of New York, referring to Mr. 
James Riley’s complaint that his name had not 
been more often associated with the introduction of 
nickel steel, said that Mr. Riley’s name was so 
well known in connection with this material that 
Americans did not think it necessary to refer to his 
work every time they mentioned the substance, any 
more than they would bring in the name of Bessemer 
each time they dealt with an improvement in the 
manufacture of steel. Mr. Riley had said that 
Americans were a little apt to ‘‘fly the eagle ;” his 
countrymen did not want to do that, but they did 
know a good thing when they saw it, and were not 
slow to take it up. During the last three years 
50,000 to 75,000 tons of nickel steel had been manu- 
factured in the United States ; that carried the 
material out of the domain of experiment; still the 
utility of nickel, as known now, was not final, because 
higher elements would give even better results. A 
German experimentalist had found that with 15 per 
cent. of nickel almost a new metal could be pro- 





duced, having a tenacity of 244,000 Ib. to the square 
inch, and an elastic limit as high in proportion. To 
use nickel steel would increase the cost of a large 
battleship as compared to ordinary steel only 2 per 
cent., and he thought the enormous increase in 
efficiency would warrant the expenditure, for the 
actual value of the weapon would be nearly doubled. 

Mr. Milton, of Lloyd’s, said he was disappointed 
that more information was not contained in the 
paper. The author had stated that the use of 
steel in place of wrought iron in structural work, 
shipbuilding, rails, and other purposes had met with 
an earnest and long-continued opposition. Steel, 
while stronger and stiffer, was said to be untrust- 
worthy, and it made its way but slowly ; the old 
well-tried wrought iron was considered safer, 
although it required a greater section and weight 
than was necessary with steel. Mr. Milton took 
exception to this statement. The introduction of 
mild steel for shipbuilding was not opposed by 
Lloyd’s; on the contrary, every encouragement 
was given forits use. For the same reason, if nickel 
steel possessed all those good points claimed for it 
by its admirers, and had no drawbacks, Lloyd’s 
would welcome it; in proof of this he would 
state that they had arranged with Mr. Beard- 
more for a series of crucial tests to be made, 
but it must be remembered that more than 
tensile tests made on a machine were required in 
order to determine the practical use of the ma- 
terial. One difficulty that had to be overcome in 
the introduction of steel was the different treat- 
ment it required to that of iron; plates had to be 
annealed before they could be used, and points 
like this might have to be found out in regard to 
nickel steel. He would state that boilers pressed to 
260 lb. to the square inch were now being con- 
structed of mild steel under Lloyd’s survey. It 
was not a question, however, of shell pilates, 
but of furnaces, and the qualities required 
for a material to be used in the latter posi- 
tion were not to be found by the testing ma- 
chine. The tendency of boilermakers was now to 
use the mildest steel for furnaces, they preferring 
that having a tensile strength under 26 tons to the 
square inch. The author had given the result of 
certain tests as to corrosion, and he would point 
out how necessary it was to place test-pieces in a 
part of the boiler where they would be subjected to 
ordinary conditions. 

Mr. Snelus said that the author ought to have 
given the composition of the Bessemer steel samples 
which were used in making the comparative ex- 
periments in regard tocorrosion.. He (the speaker) 
was, however, prepared to believe that nickel steel 
would not corrode so easily as other kinds. He 
thought the question of corrosion was somewhat 
mixed up in many persons’ minds, it being due 
largely to the manganese not being regularly dis- 
tributed. Manganese corrodes more easily, and 
acts almost as an electric couple with the iron, 
which is thus protected. It was a curious fact, 
worthy of notice, that this alloy of nickel and iron 
was the only alloy of iron that was presented by 
Nature, and this was got from the clouds in 
the shape of meteorites. It would seem, therefore, 
that the two metals had a natural affinity, and that 
would account for nickel steel being not so cor- 
rodible as the ordinary alloys of iron. 

Mr. Paul asked if any manufacturer was pre- 
pared to produce boiler plates of large size, such 
as were now required, and 1 in. thick ; his experience 
was that with those sizes it was almost impossible 
to remove the scale. 

Mr. Thomas Turner, Director of Technical In- 
struction, of Stafford, said that no reference had 
been made to one important quality which he 
understood nickel steel possessed, namely, its 
width of expansion and contraction owing to differ- 
encesin temperature; he had no personal experi- 
ence of this, but he had seen notices of it in 
technical journals, and Professor Roberts-Austen 
had alluded to the extensive contraction that took 
place. It was said that if a warship were taken to 
the extreme north, where the weather was very 
cold, the contraction would be so great that the 
vessel would be no longer of any use. 

Mr. Wiggin said he would prefer to make his 
reply to the discussion in writing, so that it 
would be published in the Journal. 

(Zo be continued.) 





Tae ITaviaAn Navy.—The proposed naval expenditure 
of Italy for 1895-6 is 3,714,5497. This total exhibits a 
reduction of 120,266/. as compared with 1894-5, 
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15-TON 
CONSTRUCTED BY MESSRS. 


To meet the demand for a powerful crane for 
railway breakdown purposes, Messrs. Cowan and 
Sheldon, Limited, of St. Nicholas Works, Carlisle, 
have designed that shown by the above illustrations. 
These cranes have been largel.’ adopted on both 
home and foreign railways, and from the experience 
thus gained, a the valuable suggestions of the dif- 
ferent engineers for whom the cranes have been sup- 
plied, the type, as constructed, has attained a high 
degree of success. 

he working load was fixed at 15 tons, as anything 
beyond that would necessitate a heavier crane ; and the 
running weight being already 52 tons, it was not con- 
sidered advisable to increase it. 

The wheel base is 18 ft.; there are two pairs of 
wheels under the bogie at the jib end of the car- 
riage, and two = of rigid wheels under the boiler 
end ; the axle bearings are made specially large to 
insure easy running, and there are ample facilities for 
oiling. Screws are fixed over the springs to take the 
strain off them when lifting, and also to adjust the 





COWAN, SHELDON, AND CO., 


STEAM BREAKDOWN CRANE. 
LIMITED, 


CARLISLE. 
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level of the platform when working on an incline or 
curve, 

The carriage framing, rollers and roller pathway, 
cheeks, pinions, shafts, jib, and boiler are all of steel. 
The jib is curved for headway, and arranged to lower 
for travelling ; the radius in the cranes supplied has 
varied from 22 to 24 ft. 

The crane will lift and swing a 6 to 7 ton truck 
without any support, but when lifting heavier loads it 
has to be chocked up. All the cranes are tested to 
184 tons before leaving the makers’ works, and 20 tons 
can be handled without any trouble. 

Chains have been adopted for lifting, in preference 
to wire ropes, the reasons for which choice will be 
obvious to any one with experience in the rough work 
of a breakdown. The cranes can be fitted with self- 
propelling gear if desired. 

As mentioned, a considerable number of these cranes 
are now running on our home railways and also 
abroad ; and the makers have received most satisfac- 
tory reports of their working, The illustrations show 
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the crane ready for running, and also with the jib up, 
ready for lifting. 





DISC-CUTTING MACHINE. 

On page 264 we illustrate a disc-cutting machine, 
for cutting out discs from plates. The machine com- 
prises two standards, to which is bolted a cross-slide 
carrying four drill-heads, each having a balanced steel 
spindle, 7 in. in diameter, running in parallel bronze 
bearings. Each drill-head has independent adjust- 
ment along the cross-slide, and each spindle has inde- 
cee an vertical adjustment of 6 in., by hand or power, 

y means of a three-speed cone and screw, and is fitted 
with a quick withdrawing motion operated by hand. 

To each spindle is bolted a cutter arm, fitted with 
two tool-boxes (one having independent vertical adjust- 
ment), one on each side of thespindle. These boxes are 
adjustable to and from the centre of the spindle, so as 
to cut out circles from 9 in. to 30 in. in diameter in 
plates up tol in. thick. The spindles are hollow, and 
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HIGH-SPEED RIVER LAUNCH. 
CONSTRUCTED BY MESSRS, JOHN I, THORNYCROFT AND CO., ENGINEERS, CHISWICK. 





4 
T 


Fia. 2, 


down the centre is a jack screw, which engages with a | independent stop motion by means of a clutch. This 
cramping plate for holding the plate which is being | machine is designed for cutting out eight plates 30 in. 
operated upon. The table extends out in front, and is |in diameter and 1 in. thick per hour, or 12 plates 
firmly keyed and bolted to the uprighis, and is also | 24 in. in diameter and 1 in. thick per hour, and weighs 
supported by means of four standards. The distance | 134 tons. The makers are Messrs. Ward and Haggas, 
between the centres of the spindles is variable to suit | of Eastwood Tool Works, Keighley, Yorkshire. 

the various sizes of discs, the maximum ona rsee being 
42 in. The machine is driven by a four-speed cone 
6 in. wide and 30 in. in dieaioies at the fo speed. WATER-TUBE FIREBARS. 
The motion is conveyed through strong spur gear and| Ow the present page we illustrate in Fig. 1 a fast river 
bronze worms (running in oil wells) and a steel worm- | launch recently built by Messrs. J. I, Thornycroft and 
wheel on the spindle, each spindle being fitted with|Co., of Chiswick, to the order of Mr. Astor, of 

















Cliefden. This boat, although she has made a speed 
altogether unusual, is chiefly remarkable for the boiler 
that has been fitted in her. This we also illustrate in 
Figs. 2 and 3, on the present page, the former being an 
exterior view, and the latter showing the steam-gene- 
rating part with the casing removed. It will be seen 
that the boiler is of the water-tube type, being, in 
fact, half a Daring boiler, with the outer wall of 
tubes brought round to the central barrel, in 
place of terminating in the usual wing tubes; the 
horizontal part of the wall tubes being used as fire- 
bars. It should be explained that the wall tubes, 
which start from the upper chamber, are continuous to 
the lower barrel. In our illustration this is not very 
clearly shown, as the baseplate of the boiler obscures 
the view where they are bentround. Of course water 
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firebars have been suggested from time immemorial, 
and frequently tried, but have always failed sooner or 
later from two causes, one beiog that when fixed 
rigidly in position, the expansion and ccntraction has 
caused their destruction, whilst, owing to the want of 
circulation, they have scaled up rapidly. In the 
present case, the firebars forming part of a large loop 
of tube, the former defect is removed, whilst the rapid 
circulation, which is common to all types of the 
Thornycroft boiler, preveats any trouble from scale. 

The boat illustrated is 47 {t. long and 6ft. 6 in. 
wide, and has a single screw placed beyond the rudder, 
which is of the ordinary split type. ‘The engine has a 
single cylinder 6} in. in diameter by 8 in. stroke, 
working at a steam pressure of 160 lb., and developing 
about 60 hors:-power at full speed. The boiler has 
100 square feet of heating surface and 3.3 square feet 
of grate surface. Its weight complete, including all | 
mountings, uptake, chimney, &c , with water, is 12 cwt. 

The speed of this boat, obtained on a trial of six runs, 
is 18 statute miles per hour It may be pointed out 
that in the case of boats fittec with water-tube boilers 
a speed obtained on a run of any duration may be 
taken a3 a genuine performance. With the old loco- 
motive type of boiler, it was customary to get a good 
kettle full of steam and water, and then run a trial 
without putting in any feed. That, of course, is im- 
possible with a water-tube boiler, which is necessarily 
fed all the time. 

We recently had an opportunity, through the 
courtesy of Messrs. Thornycroft, of seeing a boiler of 
this type understeam. The bot had been in constant 
use with the same boiler for over a year, and the fire- 
bar portion of the tubes was in excellent condition, 
there being no sign of burning anywhere. Such a fact 
of course proves that the circulation of water was 
very complete. The boiler had been working with 
Thames water all the time, the engine being non-con- 
densing. The run in question was entirely satis- 
factory, the boiler giving no trouble in any respect. 
The quickness with which steam is raised is a notable 
feature with this boiler, On the run we have referred 
to, steam was raised to 50 lb. pressure in 1] minutes 
from the time of lighting fire from all cold. A better 
result could have been obtained had the ordinary 
methods, well known to those accustomed to ‘‘ racing,” 
been had recourse to. 

Messrs. Thornycroft have now in construction a very 
shallow draught boat for the War Office, fitted with 
this type of boiler. She is to be 39 ft. long, and will 
only draw 10 in. of water loaded. At this draught 
she will have a speed of 14 miles per hour. 

We think it may fairly be said that Mr. Thornycroft 
has solved the long outstanding problem of water fire- 
bars. The boiler will prove useful in many situations, 
and seems particularly well adapted for tire engines. 





THE CAISSON AT SOUTHAMPTON 
GRAVING DOCK. 

As an addition to the description and drawings of 
the new graving dock and caisson at Southampton, 
which appeared in our issue of August 9, page 169 
ante, we now give illustrations of the caisson, which 
will be found on page 265. The caisson was erected 
by the builders, Messrs. G. Rennie and Co., at the 
Greenwich Iron Ship Building Yard, Thames-street, 
Greenwich, London, 8.E., and when completed as far 
as possible, it was marked, taken to pieces, and trans- 
ported by rail tothe Southampton Docks. It was then 
unloaded near the site for re-erection, which was on the 
inner side of the dam across the entrance of the dock. 

The caisson had to be erected about 6 ft. away from 
the stop and 3 ft. 6 in. above it, in order to carry out 
the work. After the completion it was successfully 
launched forward in less than three hours, four launch- 
ways being fitted under the vaisson with a declivity of 
2 in. in 30 ft. When all was ready, the structure was 
set in motion by four powerful hydraulic jacks, and a 
continuous strain was kept on each launchway, four 
winches placed on the bottom of the dock being used 
for this purpose. When the launching forward was 
completed, the launchways were removed and pre- 
parations made for lowering; this was accomplished 
without a hitch by means of eight 100-ton hydraulic 
jacks, four on each side. 

Temporary wrought-iron brackets were riveted to 
the bottom of the caisson, and the hydraulic jacks 
placed under them, After the weight of the structure 
had been taken by the jacks, 2in. of the packing 
under the keel was removed, and at a given signal the 
pressure was relieved and the caisson lowered on to 
the blocks, this process being continued until the | 
caisson was down into position, after which the water | 
was let in on one side to relieve the pressure on the 
dam. In our illustrations Fig. 1 shows the caisson 
complete, about to be removed for docking a vessel, 
and Fig. 2 shows the position of the hydraulic jacks 
for lowering. 





AmrERICAN Sree, Ratts.—It is announced that the 
Illinois Steel Company has now contracts pending for the 
delivery of 487,000 tons of steel rails. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 23. 

ConTRARY to anticipations of many, the iron trade 
has developed unusual strength for August. The 
larger concerns have been buying steadily of Bessemer 
pig. Steel billets have also been contracted for two 
to three months in advance. Small consumers are 
buying but little, believing evidently that the enor- 
mous production will bring about easier prices during 
the autumn months. Each succeeding week develops 
some new surprise in the iron trade. Next month, or 
by October at latest, the pig-iron production will 
reach the highest figures ever known, viz., between 
94 and 10 million tons per annum. Even this enor- 
mous production is virtually sold in advance, Manu- 
facturers are pleased at the midsummer quiet on the 


| part of buyers, and hope they will stay out of market 


for a month longer, in order that they may execute 
some orders onhand. The next demand will probably 
come from the railroads. Traffic and carnings are 
increasing, and orders for rails and equipments show a 
little improvement. It looks this week as though 
there would bea rush of orders soon after September 1, 
because of the anxiety of so many consumers to have 
a good supply of raw material on hand. Advices from 
all interior points exhibit a remarkable activity. New 
work is continually projected, and it is probable that a 
good many requirements will be presented during the 
next two months which cannot be provided for. Con- 
sumers recognise that the enormous expansion of pro- 
duction will overleap demand before a great while. 
Building is very active. Favourable crop prospects are 
helping the demand for agricultural implements. To- 
day’s reportsshow very firm pricesthroughout the West. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at the weekly market here was large, and 
affairs were animated. Buyers were very anxious to do 
business both for early and autumn delivery, and a con- 
siderable quantity of pig iron was disposed of. The 
general quotation for prompt f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron was 37s, and though some buyers en- 
deavoured to purchase at rather less, most of the iron sold 
changed hands at that figure. For delivery over next month 
buyers readily paid 37s. 3d., and sellers were rather back- 
ward, believing that by waiting a while they would pro- 
bably be able to sell for more. The lower qualities were 
stiffer in sympathy with No.3. Sellers, as a rule, would 
not listen to anything below the following rates: No. 4 
foundry, 37s. 9d. ; grey forge, 343. 9d. ; and white, 333 9d, 
—all forearly delivery. It was noteasy to findsellers of Mid- 
dlesbrough warrants, notwithstanding that buyers offered 
tempting prices. At the close of the market 37s. 74d. 
was the cash price of buyers. Hast coast hematite pig 
iron was in very good demand both for local consumption 
and for shipment, and quotations were very stiff. For 
early delivery of Nos. 1, 2, and 3 buyers paid somewhat 
freely 44s. 6d., and one or two firms of makers were 
inclined to quote rather more. We did not, however, 
hear of a higher figure than the foregoing being paid for 
mixed numbers. Spanish ore was a shade stiffer. 
Rubio was quoted 12s. 44d. ex-ship Tees. To-day our 
market was very strong, and buyers were more desirous 
still to do business. Nothing under 37s. was mentioned 
for prompt delivery of No. 3, and it was said that up to 

73. 3d. had been realised in one or two cases. The for- 
ward price of No. 3 was put at 37s. 6d., and sellers were 
not inclined to take less. (uotations for other qualities 
of pig iron were very firm, but unchanged. For Middles- 
brough warrants buyers by the close of the market offered 
37s. 114d. cash. 

Manufactured Iron and Steel.—Some slight improve- 
ment is noticeable in the manufactured iron trade, but 
the state of this industry must still be described as quiet. 
Inquiries are not so few as they were a little while ago, 
onl prices appear to be hardening a little, but orders are 
still difficult to secure, and several firms are anything 
but well off for work. Common iron bars are put at 
4l, 15s.; best bars, 5/. 5s.; ship-plates, 41, 15s.; 
and ship-angles, 4/. 103. to 4/. 12s. 6d.—all less the 
customary 24 per cent. discount for cash. Steel works 
present a busy appearance, and several firms have orders on 
hand which will keep them well employed for a while. 
Producers of nearly every kind of material are inclined to 
ask higher rates than have recently ruled, but buyers are 
not at all disposed to pay advanced prices. The tendency 
of quotations is in the right direction, but they are hardly 
higher than when we last reported. Ship-plates are about 
4l. 17s. 6d., and ship-angles 4/. 15s., both less discount. 
Heavy sections of steel rails can still be bought at 
3/. 128. 6d. net at works, 

The Coal and Coke Trade.—The coal market is steady, 
and exhibits no particular change. At Newcastle best 
Northumbrian steam coal is about 93. 3d. f.o.b., and 
small steam 3s. 3d. to 3s. 6d. The inquiry for gas coal is 
fairly good, but prices are not altered. Bunker coal is 
plentiful andcheap. Nothiog definite has been arranged 
with regard to the suggested 74 per cent. reduction in 
Durham miners’ wages. A lengthy private meeting of 
the conciliation board took place at Newcastle on Tues- 
day, but no understanding on the subject was, we learn, 
arrived at. Coke is in good request, and several con- 
tracts have been renewed at rather better prices than 
those last obtained. Here 12s. 44d. is generally named 
for good blast-furnace coke delivered at Cleveland works, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Trades Council.—A special meeting of this 
council has been held to consider the scheme for the 
proposed British Trades Federation, which is to be pre- 
sented to the forthcoming Trades Union Congress. The 
idea is to impart information to the delegates to the 
congress, and to give them an idea of the feeling of the 
workers of Sheffield. The scheme, on the whole, was 
looked upon with favour, though in several details it was 
thought there might be improvement. 


Sheffield Forge and Rolling Mills Company. — This 
company has just recently held its twenty-third annual 
meeting at the Cutlers’ Hall, Mr. Ward (chairman) 
presided. The statement of accounts and balance-sheet 
for the past year were read, and a dividend of 83. per 
share (free of income tax) was declared. General satis- 
faction at the result of the year’s working was expressed 
by the shareholders. The retiring directors, Mr. F. 

ard and Mr. S. M. Johnson, were re-elected. 


Iron and Steel.—It is becoming a general opinion that 
there will in the very near future be a considerable increase 
in the cost of raw material. Manufacturers of hematites 
still continue firm in their quotations, and many of them, 
rather than accept a less price, are putting their surplus 
output into stock. The American ironmakers are very 
largely buying Swedish irons, so that this will, without 
doubt, have a tendency to the increase of prices. Most of 
the crucible steel houses — favourably of the state 
of trade, and very hopefully of the immediate future. 
There is a batter demand for machinery, owing to 
the marked improvement that had taken place in 
the textile and woollen industries, and local firms 
who supply the steel and finished parts of machinery 
are busier now than they have been for many months. 
At the steel and iron foundries men are being much better 
employed, and the firms who make chilled and grain 
rolls, for producing plates of all descriptions, are well 
supplied with orders. A fair business is being done in 
stove grates and kitchen ranges, although not so many 
men are employed in this branch as there were a few 
years ago. ‘he trade in the cheaper goods has gone into 
the Midlands or to Scotland, 


The Coal Trade.—The demand for house coal continues 
to improve, despite the hot weather that we have recently 
been experiencing. Most of the pits that supply this 
class of coal are working five days a week. Two or three 
of the collieries that went down very low in their prices 
have been putting them up 6d. or 9d. per ton, and so 
bringing them up to the level. The demand for coal for 
manufacturing purposes remains about the same, the con- 
sumption being very steady. ‘Taking the season through, 
the shipping trade has been quiet. There has been 
no rush, but, as the returns show, a fair tonnage 
has been done. A more active inquiry is being 
experienced for coke for steel melting purposes. Steel 
manufacturers who have been for come time buying coke 
in the open market, are now entering into contracts for 
their supplies, thus showing more contidence in the future 
of their trade. At ssveral of the collieries ia the im- 
mediate district there is a great deal of friction be- 
tween masters and men. This arises, we are informed, 
almost entirely from the fact that pits are not paying; 
and, in the endeavour to cut down expenses, matters 
which the men regard as rights and privileges come near 
being encroached upon. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was rather more busi- 
ness done at the afternoon pig-iron warrant market last 
Thursday. About 15,000 tons were sold, chiefly Scotch 
and hematite iron. The former sold at 46s. 7d. per ton, 
but relapsed 2d. Cleveland and hematite iron also de- 
clined in price—respectively 14d. and 1d. per ton. Busi- 
ness was active in the afternoon for all kinds of piz iron, 
over 20,000 tons changing hands. Scotch fell to 46s, 2d., 
but rallied to 463. 4d. Cleveland was down to 37s. 3d, 
and hematite iron declined to 46s. 24d. parton. At the 
close the settlement prices were—Scotch, 462. 44d. per 
ton; Cleveland, 37s. 44d.; Cumberland and Muiddles- 
brough hematite iron, 463s. 14d. and 44s. 74d. per 
ton respectively. The market was also active on 
Friday forenoon, when about 25,000 tons of iron were 
dealt in, chiefly Scotch and hematite, the latter being 
freely offered. On the whole the tone was steady, but 
there was a slight relapse in prices all round. In the 
afternoon there was again some activity ; prices were 
harder, Scotch advancing 1d. per ton. The closing settle- 
ment prices were, respectively, 463. 44d., 37s. 44d, 
463. 3d., and 443, 6d. per ton. Business was fairly active 
on Monday forenoon, the sales amounting to about 15,000 
tons of Scotch and a few lots of Cleveland and hematite 
iron. Scotch was strong, and advanced ia price 1d. per ton. 
Hematite iron made an advance of 44. per ton, 
and Cleveland rose 34d. The turnover in the after- 
nvon, when the market was characterised by re- 
newed firmness and activity, amounted to some 15,600 
tons. For Scotch up to 46s, 74d. per ton was paid, 
and there were buyers over at the close at 46s. 64d. per 
ton. Cleveland and hematite iron made big advances in 
price. The closing settlement prices were 463. 74d., 
378. 74d., 46s. 7d., and 44s, 9d. per ton respectively. On 
Tuesday forenoon business was quiet, but the tone was 
very firm, and buyers had difficulty in getting their wants 
met. Some 15,000 tons of all sorts changed hands. 
Scotch iron rose 4d. per ton at 46s. 8d. cash, the highest 
registered price since 1893, when 51s. was paid. Other 
sorts also rose in price, hematite iron 3d. per ton. In the 
afternoon the tone was again strong, Scotch making 
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another 4d. per ton. The sales again amounted 
to about 15,000 tons, and the respective sebtle- 
ment prices were 463. 74d., 37s. 73d., 46s. 94. and 
44s. 104d. per ton. In a strong market some 20,000 
tons of iron changed hands this forenoon, and there was a 
slight rise of price all round. Scotch iron advanced 3d. 
per ton in the afternoon, 47s. cash being paid. Between 
20,000 and 30,000 tons of all sorts were dealt in. The 
settlement prices at the close were 47s., 38s., 47s, 144., 
and 45s. per ton respectively. The following are the 
current quotations for some No. 1 special brands 
of makers’ iron: Clyde, 49s. 6d. per ton; Gartsherrie, 
Summerlee, and Calder, 51s. ; Coltness, 52s. 6d.— 
the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 493. 6d. ; Shotts (shipped at 
Leith), 52s.; Carron (shipped at Grangemouth), 54s. 
per ton. There are at present 75 blast-furnaces in 
actual operation, as compared with six at this time 
last year, when the great coal strike was on. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 6660 tons, against 4213 tons in the corre- 
sponding week of last year. They included 550 tons for 
the United Stater, 200 tons for Canada, 210 tons for 
India, 400 tons for Australia, 408 tons for Germany, 385 
tons for Holland, smaller quantities for other countries, 
and 4053 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 287,111 
tons yesterday afternoon, as compared with 285,027 tons 
yesterday week, thus showing an increase for the past 
week amounting to 2084 tons. 


Finished Iron and Steel Trades.—A much. improved 
tone now prevails throughout most branches of the iron 
and steel trades, and not only is there a greater volume of 
work being placed, but better prices are being obtained 
for the manufactured article than was the case a couple of 
months ago. This is, perhaps, the most encouraging fea- 
ture in the situation, for it proves that the element of 
speculation was not alone responsible for the advance 
in the price of the raw material. For a very long 
time malleable iron makers could not report any im- 
provement in their branch of trade ; then quite a number 
of orders were placed which enabled them to advance their 
price by 5s. per ton. Steelmakers are also commanding 
quite 5s. per ton advance on bottom prices. I cannot be 
said, however, that the prices of the finished products are 
quite in keeping with the advances that have been made 
in the rates charged for the raw material. Galvanised 
sheet makers have not been so busy for years; while 
founders, engineers, and tubemakers are all well employed. 
The sentiment is, perhaps, more ‘‘ bullish ” in the West of 
Scotland than at any of the other iron and steel centres ; 
that is due to the fact that trade here was paralysed 12 
months ago by the struggle in the coal trade. The general 
tone of business at that period was very depressed, conse- 
quently there was ample room for the development of an 
optimistic spirit. 

Glasgow Copper Market.—There was no business re- 
po:ted last Thursday forenoon, but the three months’ 
price was reduced 2s. 6d. per ton, at 47/. 8s. 9d. Copper 
was still neglected at the afternoon market, and the price 
lost other 1s. 3d. per ton. On Friday forenoon one lot 
changed hands, and 1s. 3d. per ton more was paid than was 
asked on tke previous afternoon. No business was re- 
ported ia the afternoon, and prices were practically un- 
changed. On Monday forenoon 150 bons of copper changed 
hands, and the price at the clos; showed a gain of 10s. per 
ton at 47/7. 163. 3d. three months’ sellers. The turnover in 
ths a‘ternoon amounted to 100 tons, th3 prices being 
471. 63. 3d. per ton cash, and 47/. 15s. three months, the 
market c'osing steady at the prices ruling at the forenoon 
close. At the forenoon market yesterday 150 tons were 
dealt in, and prices were strong, the three months’ quota. 
tion rising 5s. per ton at 48/. 12s. In the afternoon one 
firm sold 150 tons, and prices reacted 6s, 3d. to 7s. 6d. 
per ton. There were sales to-day both forenoon and after- 
noon, and by the close the three months’ price was up 
6s, 3d. per ton. 


Sulphate of Ammonia.—The price of this commodity 
has for some days past run about 9/. 7s. 6d. per ton, the 
market being from sluggish to steady. 


Shipments of Explosives from Ardeer.—There have been 
some heavy shipments from the works of Nobel’s Explo- 
sives Company, in Ardeer Bay, since the beginning of 
the present month. There were shipped for London 2025 
cases of dynamite and gelatine explosives and 30 cases of 
detonators, 400 cases of gelatine explosives and 15 cases of 
detonators for transhipment on the Clyde, and 3481 cases 
of dynamite and gelatines and 14 cases of collodion cotton 
for London. In addition to these consignments, explo- 
sives have been shipped in the bay from Ardeer factory 
going coastwise, as follows: 5720 cases of dynamite and 
gelatines, 95 cases of detonators, five casks of fulminate of 
a and quantities of safety cartridges and sporting 
powder. 


Renfrew Forge and Steel Works.—These works, which 
have lain idlé for many months, and have been put up for 
sale without finding a purchaser, are again to be put up 
to auction at a reduced upset price. Sir William Arrol 
and other gentlemen visited the premises some weeks 
ago, and a rumour then gained currency that a syndicate 
was about to purchase the important concern, but 
rumour in this case has apparently been falsified. 


Shipbutiding Contracts for Port Glasgow and Dundee.— 
Messrs. Russell and Co., Port Glasgow, have contracted 
to supply a couple of saloon steamers, 180 ft. long, for 
passenger and cargo service on the River Amazon, The 
vessels will be provided with awnings, as well as saloon 
decks, and with every comfort suitable for the journey, 
extending over 1000 miles, which they will have to per- 
form on the Amazon. They will be fitted with triple- 


| and Blackmore, and the other by Messrs. Kincaid and 


Co., both of Greenock. Messrs. Gourlay Brothers and 
Co., Dundee, have also contracted to supply two similar 
steamers for the same service. They will construct both 
the hulls and the engines and boilers. 


The Locomotive Trade.—The Caledonian Railway Com- 
pany have at present in course of construction, at their 
St. Rollox workshops, no fewer than 30 new locomotive 
engines, most of which are intended for ——e the 
traffic on the new Central and Lanarkshire and Dum- 
bartonshire Railways. Messrs. Neilson and Co., Hyde- 
park Locomotive Works, Glasgow, have lately booked an 
order for 14 engines for the Great North of Scotland 
Railway, and an order for four for the Midland Railway. 


South Wales Institute of Engineers. — About sixty 
members of this Institute are in Scotland this week 
visiting Clydebank Shipyard, and making excursions to a 
number of undertakings of interest to mechanical, civil, 
and mining engineers. Both the west and the east of 
Scotland are receiving attention from the inquiring 
visitors. 





NOTES FROM THE SOUTH-WEST. 

Cardi f.—The demand for steam coal has been pretty 
active, and in some cases a slight advance has even been 
noted. Small steam coal bas been in steady demand, 
but prices have not shown any change. The best 
steam coal has made 10s. 3d. to 10s. 6d. per ton, 
while secondary qualities have brought 93. 3d. to 
9s. 6d. per ton. The best house coal has been in 
rather better demand, but inferior descriptions have 
been dull ; No. 3 Rhondda large has made 9s. to 3s, 3d. 
per ton. Coke has been in rather less active request ; 
furnace qualities have made 14s. 9d. to 15s. 9d. per ton, 
while foundry ditto have brought Ils. 9d. to 13s, 6d. per 
ton. The demand for iron ore has rather fallen off; the 
best rubio has been quoted at 11s, 3d. to 11s. 6d. per ton. 
The manufactured iron and steel trades have maintained 
the improvement recently noted in them ; steel rails have 
continued in better demand. 


The “* Prince George.” —The Prince George, which was 
launched at Portsmouth on Thursday, the 22nd inst., 
was commenced on September 10 last year, and was, 
therefore, 49} weeks under construction, The Prince 
George is one of nine first-class line-of-battle ships 
ordered under the Spencer programme, and she is the 
largest ship ever built on a slip in Portsmouth Dock- 
yard. She is 390 ft. long and 75 ft. wide, while her 
mean draught is 27 ft.6in. She is to be armed with 
four 46-ton 12-in. wire guns, mounted in pairs in two 
barbettes or redoubts, having an all-round fire from for- 
ward to 30 deg. abaft the beam, and aft from 30 deg. 
before the beam. Her auxiliary armament consists of 
twelve 6-in. quick-firing guns, carried in casemates, eight 
being on the main deck and four on the upper deck. She 
is also to have numerous small guns, which will bring the 
total up to 50. After being launched, the Prince George 
went under the tripod sheers in the repairing basin, 
where she will receive her boilers and the heavy parts of 
her machinery. This will occupy about three weeks, and 
then the vessel will go into No. 13 dock for about six 
months to be armour-plated. For three-fourths of her 
length the Prince George has been constructed on the 
bracket system, with double bottom, but before and abaft 
the brackets the frame system has been adopted, 
the double-bottom frames extending upwards to the 
arched protective deck. Before and abaft the arched or 
middle protective lower deck, there is a protective lower 
deck from 3 in. to 4 in. thick, so as to furnish in reality a 
protective deck from stem to sternpost. At the ends of 
the middle deck are armoured screen bulkheads, which 
extend across the ship diagonally, and inclose the bar- 
bettes, the latter, although within this area, being again 
protected with armour. The Prince George is provided 
with four broadside submerged torpedo discharge tubes, 
and one above water, aft. 


Rhondda and Swansea Bay Railway.—The directors 
report that the accounts for the half-year ending June 30, 
1895, show, after deducting working expenses and other 
charges, including interest on debenture stock, a net 
income of 8086/. 4s. 1d. The traffic returns, as compared 
with the corresponding period of 1894, show an increase 
of 10,2867. 13s. 5d. The balance of the net revenue account 
will admit of a dividend upon the preference shares 
at the rate of 5 r cent. per annum, carrying 
forward 530/. 16s. The expenditure on capital 
account for the past half-year amounted to 94,9171. 2s. 4d. 
The directors report the completion of the main line to 
Swansea and the branch to Neath, which were opened 
for passenger traffic on March 14. A Bill sage 
during the past session of Parliament received the Royal 
assent July 6. The works authorised by this Act, and 
for which purpose the additional capital asked for is 
required, will be commenced without delay. The doubling 
of the line, which is being proceeded with at various 
places, will facilitate the working of the increasing traffic. 
Mr. W. Sutcliffe Marsh, assistant engineer under Mr. 8. 
W. Yockney during the construction of the line, has been 
appointed the company’s resident engineer. Mr. H. G. 
Unsworth has been appointed locomotive superintendent. 


Welsh Coal and the Cunarders.—The Cunard liner 
Etruria left Queenstown at 9a.m. on Sunday, the 11th 
inst., for New York, and passed Sandy Hook Lightship 
before 3 a.m. on the 17th inst., thus making her fastest 
passage across the Atlantic. The coal used on the voyage 
was supplied by the Lewis Merthyr Colliery Company, 
Limited, Cardiff. 


The ‘‘ Renown.”—The Lords of the Admiralty having 


day and night shifts, so as to complete the work before 
she leaves Pembroke in November. The necessity of 
pressing forward the Renown has caused the Pembroke 
authorities to draft workmen from the Hannibal, with 
the result that there are at present only about 120 ship- 
wrights employed on the latter vessel, which has, how- 
ever, continued to make progress, 


More Welsh Coal.—On Tuesday the Universal Colliery 
Company struck a seam of coal 6 ft. thick, at a depth of 
about 520 yards, in its Senghenydd pit. This pit isabout 
12 miles from Pontypridd, and is in a district which is 
likely to be largely developed. It will be remembered 
that two other seams were found some months since, one 
2 ft, 3 in. thick, and the other 4 ft. thick. The quality of 
the coal struck is said to be excellent. 


Portland Bay.—Staff Commander Haselwood returned 
to Plymouth on Saturday in the surveying launch Mas- 
cotte, after an absence of nine weeks, During this time 
his — party had been continuously employed in 
re-sounding Portland Bay and the entrance to Weymouth 
Harbour, investigating the strength and direction of the 
Portland tides, and chartiog all additional works and 
improvements in the neighbourhood. Thechart has been 
constructed on the same scale as the survey of Portland 
Harbour, made by Staff-Commander Hall, in 1872, viz., 
14.6 in. to the nautical mile, and the area comprised by 
the shore and a line running a third of a mile outside the 
breakwater to a point east of the fort, and thence towards 
Hardy’s monument, has been closely sounded on lines 
100 ft. to 60 ft. apart, all suspicious soundings being re- 
examined. This has entailed the taking of about 23,000 
soundings. The examination proves that the depth of 
water, between the breakwater and the line separating the 
man-of-war and merchant anchorages, has nod decreased, 
but has, in many places, deepened 2 ft. or more, 


The Great Western and Milford.—There appears to be 
no truth in a statement that the Great Western Railway 
Company is about to spend 1,000,000/. in the construction 
of docks and warehouses at Milford Haven, in order to 
supply facilities for Transatlantic trade. What is really 
omen by the company is a considerable accelera- 
tion cf the London and Waterford service vid New 
Milford, for which purpose twin-screw steamers of a 
stronger and larger type are to be substituted for the pre- 
sent paddle-wheel vessels. To provide accommodation 
for the new boats, the existing pontoon will be replaced 
by a jetty connected with a breakwater, the two forming 
a capacious harbour within a harbour. The outlay con- 
templated is about 250,000/. 








O.p AGE Pension ror Co.iizrs: AcTION 1N SouTH 
Wa .gs.—Mr, Louis Tylor, one of the leading mining 
authorities in South Wales, has submitted to Sir W. T. 
Lewis, Chairman of the Board of Management of the 
South Wales and Monmouthshire Miners’ Permanent 
Provident Society, the outlines of an important scheme 
for old age allowance among the colliers who are members 
of the society. Appended to the scheme is a communica- 
tion from Mr. Neison, Fellow of the Institute of Actuaries, 
which summarises the scheme as follows: ‘Contributions : 
A subscription of 13d. per week or 7s. 7d. per annum by 
or on behalf of each of the 70,000 members in the South 
Wales Miners’ Permanent Society. Benefits; Every 
week a superannuation allowance of 5s. per week or 13/. 
per annum to be granted to the four most elderly miners 
in the society provided they were not actually in receipt 
of disablement pay. Thus in each year 208 members 
would be added to these already in receipt of superannua- 
tion benefit. I have given the scheme my consideration, 
and I am of opinion that it is financially sound provided : 
(a) That the contributors are in number 70,000 each year ; 
(b) That the age of the incumbents as coming on the funds 
is on an average, say 65; (c) That the accumulated capital 
of the fund realises 3 per cent. compound interest ; (d) 
That the expenses essential for the efficient managemenbd 
of the funds are defrayed from some other source than the 
contributions above set out.” 





Tue Late Mr. M. B. Jamizson.—We regret to 
announce the death, at Melbourne, on Sunday, the 18th 
inst., from heart disease, of Mathew Buchan Jamie- 
son, Assoc. M. Inst. C.K, who for the last seven 
years had been engaged in mining engineering in 
Australia and New Zealand. Mr. Jamieson, who 
was born on May 16, 1860, was the fourth son of 
the Rev. Dr. Jamieson, senior minister of St. Machar 
Cathedral, Old Aberdeen. He served a pupilage to Mr. 
William Boulton, the city engineer of Aberdeen, with 
whom he subsequently remained for four years as chief 
assistant. In 1883 he entered the Public Works Depart- 
ment of British Guiana, where he was engaged for five 
years on sea and river reclamation works, brid ger, canale, 
and locks. Since October, 1888, Mr. Jamieson has been inf 
business on his own account in Australia and New 
Zealand, occupied in the design and erection of minirg 
machinery and electric light plant, and in surveying and 
reporting upon various mines, notably those at Broken- 
hill. He formed one of a committee of two charged with 
the carrying out of the Tarrawingee Railway and the 
Brokenhill water supply, and he was joint engineer, 
with Mr. J. B. Mackenzie, M. Inst. C.K, for two im- 
portant water-power electric schemes estimated to cost 
over 350,000/. As a student of the Institution of Civil 
Engineers, Mr. Jamieson was awarded a Miller prize in 
1881 for a paper entitled ‘‘The Internal Corrosion of 
Cast-Iron Pipes,” while only two pone ago he obtained 
from that body a Telford medal and premium for a 
valuable paper on ‘*Mining and Ore Treatment at 





decided to duplicate the steering gear of the line-of-battle 





expansion engines, one set to be built by Messrs. Rankin 


ship Renown, a number of workmen wi'l te emp'oyed on 





Brokenhill,” written jointly with Mr. John Howell, the 
engineer to the company. 
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THE LONDON COUNTY COUNOIL AND 
WATER SUPPLY. 

Tue London County Council is pursuing a 
characteristic and very natural course in the matter 
of water supply. to the metropolis. The Council 
proposes the construction of engineering works of 
really gigantic proportions, which will cost an enor- 
mous sum of money. It is characteristic of the 
London County Council that it should desire to 
spend money ; it is natural it should wish for a big 
engineering work, because, like all small parlia- 
ments, it badly wants to increase its importance. 
In our issue of the first of last March we commented 
on the proposals of the London County Council as 
set forth in the Bill by which they sought to acquire 
the property of the Lambeth Water Company, as a 
preliminary to obtaining control over the whole 
metropolitan water supply. The sudden dissolu- 
tion of Parliament put a stop to these proceedings 
for a time ; and the defeat of the Progressive party 
of the Council at the polls—although a majority 
was retained by virtue of the preponderance of 
aldermen—no doubt has somewhat modified hopes 
for very sweeping measures. 

It is well known that for some time past the 
engineer to the London County Council has been 
engaged in working out a system for the supply 
of London with water from North Wales. The 
elaboration of such a scheme could, we think, 
hardly be in better hands. Mr. Binnie has shown 
himself an able engineer, and water supply is a 
subject in which he may be said to have graduated, 
he having been a pupil of the late Mr. J. F. Bate- 
man. He has followed up the task set him by the 
Council with enthusiasm, and there can be little 
doubt that when the details of the proposed under- 
taking are made public, they will command our 
admiration. But, however perfect a proposed work 
such as this may be, from an engineering point of 
view, it is necessary it should rest on a sound 
financial basis, and it is the latter aspect of the 
question that should be first discussed. 

Mr. Binnie’s scheme is of heroic proportions, 
exceeding anything of the kind yet attempted. We 
have not, up to the time of writing, been able to 
procure a copy of the report to the London 
County Council in which he sets it forth, but 
a very good summary has been given in the pages 
of our contemporary, the Journal of Gas Lighting 
and Water Supply, to which we ara indebted for 
the following details. The areas from which the 
water would be derived are composed of the im- 
permeable beds of the primary rocks of the old 
red sandstone and silurian systems, which are 
noted for the purity of the water flowing from 
their slopes. Owing to the general altitude of 
these districts, and to the steepness of the surround- 
ing hills, arable cultivation is almost impossible. 
On these high Jands near the western seaboard the 
rainfall varies from 45 in. up to 75 in. or more per 
annum, Consequently, from a total area of 312,400 
acres, or 488 square miles, 415 million gallons per 
day can be obtained, after allowing for all losses. 
The report compares this with the Thames supply. 
The rainfall in the Thames Valley is 27 in, 
which gives 300 million gallons a day, without 
compensation, from the 3542 square miles in the 
Thames Valley above Molesey. The altitude and 
contour of the Welsh valleys permits of the 
reservoirs, 





able service reservoirs at an altitude of about 


3|300 ft. above the sea in the neighbourhood of 


London. Pumping will, therefore, be unnecessary. 
The water is to be obtained chiefly from the valleys 
containing the springs of the Wye and Usk, and is 
to be brought to the metropolis through two main 
aqueducts, one for the north and the other the 
south of London. Their lengths will be from 150 
to 170 miles, and they will each have a capacity of 





about 200 million gallons per day. They will be 
entirely covered, and will be partly constructed of 
masonry or concrete, but where valleys have to be 
crossed iron or steel pipes will be used. 

So far we have an admirable scheme, comprising 
@ monumental piece of engineering work which 
London might well desire to possess if there were 
no inconvenient question of cost to face. This part 
of the question Mr. Binnie does not shirk ; here 
are his figures: ‘‘ Head works, with their collecting 
and communicating conduits and compensation 
reservoirs, 8,135,000/. Aqueduct from Llangorse 
to Elstree, 7,160,000/. Aqueduct from the Yrfon 
reservoir to Banstead, 8,070,000). Terminal 
works at Elstree, filters and connection with exist- 
ing pipes, 4,850,000/. Terminal works at Ban- 
stead and connection with existing pipes, 5,500,0001. 
This gives a total of 33,715,000/. To this should 
be added 10 per cent. for contingencies, and also 
the professional and parliamentary expenses, the 
latter estimated at 1,685,750] , so that the ultimate 
total would be 38,772,2501. This would be at the 
rate of 93,494]. per million gallons furnished per 
day. 

London may well pause before it commits itself 
to this vast outlay. It is true Mr. Binnie has 
thoughtfully provided that all the money need not 
be spent at once ; the suggestion being that the 
Elstree reservoirs alone shall. be constructed first ; 
but even this half scheme will involve the expendi- 
ture of 174 millions. The proposal will, we are 
told, be the biggest ever submitted to Parliament. 
Fortunately it is not likely to be brought forward 
for two years, but in the meantime the London 
County Council are spending 5000/. a year in pre- 
liminary expenses. 

The Council warrants its demand from the rate- 
payers of the vast sums involved on several bases, 
which it is well we should repeat. They claim 
first that the present sources in use—the Thames 
and Lea—cannot be drawn upon to the extent re- 
quired for the water supply of the metropolis in the 
future. According to the report of the Royal 
Commission on Water Supply of 1893, the quan- 
tity of water required for the metropolis is likely 
to be 415,250,000 gallons daily in the year 1931, 
a quantity more than double the present supply. 
The Royal Commission, it will be remembered, 
suggested that the principal source from which the 
additional quantity of water should be obtained 
should be the Thames; but the London County 
Council, or rather their water committee, which re- 
presents them in this matter, are of opinion that 
the river cannot be drawn upon to the extent pro- 
posed. Here is the text of the resolutions passed 
at the Council’s meeting of February 19 : 

‘©1, That the Council is of opinion that the scheme for 
a. system of storage reservoirs presented to the Royal 
Commission on Water Supply by the water companies 
coupled with the proposal to abstract large additional 
quantities of water from the rivers, is not the proper 
method of meeting the future wants of London. 

‘2. Thatany further capital expenditure on the works 
in the Thames and Lea Valleys for the supply of London 
should be regarded as of a temporary character, and 
should be restricted to such improvements as may be for 
the time indispensable. 

‘3. That the true solution of the problem is the obtain- 
ing of the additional necessary supplies from a purer 
source ; and that accordingly the water committee be in- 
structed to proceed with the preparation of a scheme to 
be presented for the consideration of the Council as soon 
as possible, with a view to an early application to Parlia- 
ment for the necessary powers.” 

Two main facts stand out prominently in these 
resolutions. The first is, that if the London 
County Council has its way, the people of London 
will be called upon to spend at least thirty-eight 
and three-quarter millions of pounds ; and, secondly, 
that this expenditure is unnecessary in the opinion 
of a Royal Commission expressly appointed to 
inquire into the question. The matter is of such 
great importance that we do not hesitate to go back 
in our history, even though that involve the repeti- 
tion of facts with which we have already dealt to 
some extent. 

The Royal Commission appointed to inquire into 
the water supply of the metropolis was appointed in 
March, 1892, and after taking a vast quantity of 
evidence, presented its report in September, 1893. 
The commissioners were Lord Balfour of Burleigh, 
chairman ; Sir George B. Bruce, Past President of 
the Institution of Civil Engineers ; Sir Archibald 
Geikie, Professor of Geology and Mineralogy to 
Edinburgh University ; Professor James Dewar, 
of Cambridge; Messrs. George Henry Hill, 
M. Inst. C.E., James Mansergh, M. Inst. C.E., 
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and Dr. William Ogle, Fellow of the Royal College 
of Physicians. We have here, therefore, statesman, 
engineer, geologist, chemist, and physician, all 
represented by men of the highest distinction. 
Certainly Mr. Matthews was fortunate in getting 
together an able and representative body. He was 
also fortunate in securing from them a report which 
was unanimous, inasmuch as there was no minority 
report. The evidence taken was, as we have 
intimated, extremely voluminous, including over 
14,000 answers, obtained from experts and autho- 
rities of all descriptions. The committee sat 45 
days, and 92 witnesses were examined. An 
assistant -commissioner, Mr. Rk. E. Middleton, 
M. Inst. C.E., was employed in conducting local 
investigations where necessary. Such was the 
nature of the work, and such the body with which 
the Water Committee of the London County 
Council joins issue on this most important question. 

We must omit notice of all parts of the report 
which do not bear upon the immediate question at 
issue, which is the relative merits of the Thames 
and Lea as against the South Wales sources of 
supply. ; 

The first point to consider is quality ; for it is 
evident that if the sources of supply on which the 
metropolis now depends are unwholesome, the 
London County Council need have no anxiety as 
to making good their contention in favour of the 
great work they propose, in spite of the vast ex- 
penditure it entails. Sound health is, after all, 
the greatest material blessing any community can 
enjoy, and one of the first essentials for sound 
health is a wholesome water supply. It may be 
acknowledged at once that the South Wales water 
is above question. Let us see how far the present 
metropolitan supply fulfils the conditions necessary 
for sanitary purposes. The Royal Commission 
speaks with no uncertain voice on this point : ‘‘We 
are strongly of opinion that the water, as supplied 
to the consumer in London, is of a very high stan- 
dard of excellence and of purity, and that it is 
suitable in quality for all household purposes. We 
are well aware that a certain prejudice exists 
against the use of drinking water derived from the 
Thames and the Lea, because these rivers are liable 
to pollution ; but having regard to the experience 
of London during the last 30 years, and to the 
evidence given to us on the subject, we do not 
believe that any danger exists of the spread of 
disease by the use of this water, provided that there 
is adequate storage, and that the water is efticiently 
filtered before delivery to the consumers.” This is 
a definite opinion, made after an exhaustive inquiry 
by a competent and impartial body. Let us 
examine it more closely. The water supplied at 
the time the report was made—two years ago—was 
‘‘of a very high standard of excellence and of 
purity ;” but the concluding sentence states that 
there must be ‘‘ adequate storage” and ‘“‘efticient 
filtration.” The fact that purity was attained 
argued that these essential features were present. 
But the London County Council aspire to create a 
monumental work which shall carry us to near 
the middle of the next century ; and this brings us 
to the question of quantity. Upon this point the 
Royal Commission also speaks with no uncertain 
voice : ‘* With respect to the quantity of water which 
can be obtained within the watersheds of the 
Thames and Lea, we are of opinion that, if the pro- 
posals we have recommended are adopted, a sufti- 
cient supply to meet the wants of the metropolis for 
a long time to come may be found without any pre- 
judice to the claims, or material injury to the 
interests, of any district outside the area of Greater 
London.” Upon the proposals recommended by 
the Commission we shall speak in detail later. 

The Royal Commission in its report does well to 
use the word ‘‘ prejudice” in speaking of the feel- 
ing against the use of water from the Thames and 
Lea. The manner in which river water becomes 
purified by the natural flowing cf the stream has 
already been fully described by us in a previous 
article,* but it takes a long time for the most 
undoubted facts to get implanted in the public 
mind. A very keen student of human nature has 
recently pointed out the difficulty of appreciating 
facts by the average citizen. It is absolutely 
useles, for example, to tell people that money- 
lenders’ advertisements are a tissue of lies ; that no 
one lends money to impecunious strangers on mere 
note of hand. So it is with regard to Thames 
water. Some one has given it a bad name, and the 


bad name sticks in spite of the obvious fact that if 
it were still deserved the London death rate 
would be 100 per cent. or more higher than 
it is. Most people think in grooves, and it will 
yet be long before ‘‘the man in the street” or 
‘the man in the train” ceases to believe that the 
polluted state of the ‘‘muddy Thames” is due to 
the abstraction of water by the London companies. 
Happily the Lower Thames has improved wonder- 
fully during the last two years, a period which has 
included seasons of excessive drought. If no water 
whatever were taken from the river it would make 
but little difference to its purity, so long as the 
stream were polluted by sewage. There would be 
no fear of ‘‘stagnation”’ even were there pumped 
anamount of water double that now abstracted. 
A few million gallons daily falling over Teddington 
Weir would be sufficient to guard against danger 
on that head. 

A good deal of evidence bearing on this part of 
the question was taken by the Royal Commission. 
Mr. Peregrine Birch stated that in the exception- 
ally dry summer of 1887 the average daily flow 
of the Thames for a fortnight at the metropolitan 
companies’ intakes at Hampton and Molesey had 
fallen to 281 million gallons ; which was the lowest 
recorded. The companies were abstracting 101 
million gallons, leaving 180 million gallons to pass 
down the river to Molesey Lock. For navigation 
purposes, 5 million gallons a day would be required 
for lockage ; and Mr. Birch contended that the re- 
maining 175 millions might have been abstracted 
by the companies, With the Lea, and chalk well 
supplies, this would have given, for the metropolitan 
supply, 360 million gallons; which, at 35 gallons 
per head, would supply a population of over 10} 
million persons. Mr, Baldwin Latham and Sir 
Frederick Bramwell also gave evidence which sup- 
ported this view; whilst Mr. Henry J. Marten, 
who appeared for the Thames Conservators, and 
Mr. Thomas Hawksley agreed that 200 million 
gallons a day might safely be taken from the 
Thames without storage. Mr. More, the engineer 
to the Conservancy, speaking as the representative 
of the Board, said that 200 million gallons a day 
might be abstracted without producing any harmful 
effect upon the river down to the new weir at Rich- 
mend, 

It is not necessary, however, to depend on the 
Thames as it now exists for the additional supply 
of water that will be needed in time to come by the 
growth of Greater London. Mr. Birch dealt with a 
period of exceptional drought, when things were at 
their worst; but it is within the power of the 
engineer to construct such works as will husband 
natural sources of supply in times of plenty, and 
bring them to our relief in the days of scarcity. To 
a limited extent this is now done by existing 
reservoirs. The need of an extension of the system 
has quite recently been made manifest by the 
partial failure of supply in East London : a mishap, 
however, the blame of which should be put on 
other shoulders than those of the water company 
involved. In the report of the Water Committee 
of the London County Council it is stated that the 
scheme for a system of storage reservoirs presented 
to the Royal Commission is not the proper method 
of dealing with the future wants of London. So 
far as the Thames is concerned, three principal 
schemes were submitted. Two of these, referring 
to reservoirs proposed to be constructed in the 
Kennet Valley and upon various tributaries of the 
Upper Thames respectively, were condemned by the 
commissioners’ report for very sufficient reasons, 
and need not be further referred to, excepting, 
perhaps, to say that the objections raised against 
them have been oftentimes thought to apply to all 
reservoir schemes in the Thames Valley, and such 
asystem of securing a more satisfactory supply has 
been, therefore, too often condemned in toto. 

The third scheme, however, received the very 
cordial support of the commissioners. It is that 
to which reference is made in the passage from the 
report quoted as ‘‘the proposals we have recom- 
mended.” We have already dealt with it to some 
extent in these columns,* but no apology is re- 
quired for bringing some of the details forward 
again, in view of the effort now being made by the 
County Council to push their rival scheme; _re- 
membering also the difficulty, before referred to, 
of establishing a fact in the public mind. The 
proposals in question were put forward by Messrs. 
Walter Hunter and Alexander Fraser. The former 
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is a director of the Grand Junction Water Works 
Company, and is himself a member of the Institution 
of Civil Engineers, and well known as a member of 
the firm of Hunter and English, of Bow. Mr. 
Fraser is the engineer to the same water company, 
and also a member of the Institution. The scheme 
devised by these gentlemen comprises the construc- 
tion of nine storage reservoirs upon land in the 
neighbourhood of Staines at only a few miles’ dis- 
tance above the existing works of the companies. 
The storage capacity would be obtained by exca- 
vating below the surface in almost flat ground and 
forming the material removed into banks, so as to 
increase the depth. By this combined process of 
sinking and raising, a depth of 40 ft. would be 
obtained, the digging being entirely in gravel, which 
overlies the clay to a depth of 20 ft. or 30 ft. It 
is not necessary we should here enter into the engi- 
neering details of this scheme ; but it may be stated 
generally that there do not appear to be any great 
difficulties to be overcome. 

The report of the Royal Commission so often 
referred to points out that ‘‘an advantage rightly 
claimed by this scheme is that it can be carried out 
by instalments as may be required by the increase 
of population.” The whole of the nine reservoirs 
projected would be capable of taking 300 million 
gallons a day for supply, and still leave 200 millions 
to pass down theriver. But it is calculated by 
Messrs. Hunter and Fraser that this large quantity 
will not be required until 1941, and that to secure 
it 17,526 million gallons of storage will be required. 

Turning to the important question as to cost, the 
figures compare very favourably with the proposed 
North Wales supply scheme. Messrs. Hunter and 
Fraser have gone into the matter in detail, and 
their estimates have been approved by Messrs. John 
Aird and Sons. By the year 1901 it is proposed 
that a storage capacity of 2000 million gallons should 
be secured, the cost of which would be 899,115I. 
In 1911 another 2000 million gallons would be 
added, entailing a further expenditure of 363,985. 
At the end of the next ten years a further 
provision for 2000 million gallons more would 
necessitate the spending of 736,685/. In 1931 there 
would be 4000 million gallons added to the capacity 
of the reservoirs, the cost being 725,585/. ; and, 
finally, in 1941, 8000 million gallons more will be 
provided at a cost of 1,443,565/. This will bring 
the storage capacity up to 18,000 million gallons, at 
a total cost throughout of 4,168,935/. The Staines 
reservoirs, however, would not have the advantage 
of the Welsh source of supply in a great elevation, 
which would enable the water to be delivered to 
London by gravity, and pumping would, therefore, 
be necessary, as in the present method of working. 
It is, therefore, necessary to add the cost of the 
capital sum to be expended in additional pumping 
power for distribution, and asum for the capita- 
lised value, upon a 3} per cent. basis, or, say, 30 
years’ purchase of the annual pumping charge. 
The estimated capital cost, with buildings for 26,940 
horse-power—the amount estimated—would be 
1,212,300. The annual pumping charges on 256 
million gallons per day would be 233,600/. This is 
based on the present cost of pumping incurred by 
water companies of 2/. 10s. per million gallons. 
As the whole of the power would not be required till 
the end of 50 years, only three-fifths of the annual 
charge is capitalised. At 30 years’ purchase this 
would amount to 4,174,800). As the water level 
in the reservoirs would be above that in the river, 
it would be necessary to pump the water in, and 
the capitalised sum required for this, calculated on 
the same basis as before, would be 136,4401. ; thus 
bringing the total cost of the scheme, including 
capitalised annual pumping charges, up to 
9,702, 6751. 

We have not the particulars of cost of the 
London County Council scheme in full enough 
detail to be able to say just how far the figures 
may be compared to those above given, but broadly 
we are asked by the County Council to spend 
nearly 39 millions in all, or 174 millions for the 
half scheme of 182 million gallons a day; whilst 
Messrs. Hunter aud Fraser offer 300 million gallons 
a day for under 10 millions sterling. The latter 
scheme would not touch the Lea and chalk wells, 
which would still be available. It is estimated 
that works on the Lea similar to those described, 
but on a commensurate scale, would cost 216,000/. 
The true basis of comparison is, however, the total 
cost per million gallons supplied, and the figures 
we have quoted enable the estimate to be made. 





There are, however, further considerations of a 
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financial nature, such as the manner in which it is 
proposed to deal with the existing companies. 
These, however, form too large a subject to enter 
into at present; but we think our readers will 
agree that enough has been said to show that 
the Staines reservoir scheme offers an enor- 
mous advantage over the North Wales scheme 
from a financial point of view, and that it would 
give an ample supply of wholesome water up to a 
time sufticiently remote to be necessary to be taken 
into consideration. In the face of these facts, why 
should ratepayers be saddled with the enormous 
outlay that the County Council scheme will entail 
to supply future generations of Londoners, who 
may never arise to the extent now estimated ? One 
very great benefit of the Staines scheme would be 
that the expenditure would be met as the necessity 
for it arose, and that it could, therefore, be regu- 
lated according to the need of the year. It would 
certainly result in a saving of a vast expenditure 
by the termination of the period contemplated in 
the works. 

We have been obliged, by want of space, to omit 
a good many important features in dealing with 
this subject, but it is one to which we shall have 
occasion to return on more than one occasion in 
future. 


INTERDEPENDENCE OF PATENTS. 

In various countries the laws have been made 
to provide that the life of a patent for a given in- 
vention shall depend upon the term of a prior 
patent granted elsewhere for the same invention. 
So far as we can make out, the theory is that the 
existence of a monopoly in one country, in respect 
of that which is public property in other countries, 
is calculated to place the inhabitants of the country 
wherein the monopoly exists at a disadvantage in 
competition with those of the countries where it 
does not. Carried to its logical conclusion, this is 
tantamount to a statement that it is injurious to 
the interests of the inhabitants of any country to 
allow a patent to exist in that country for any 
invention that is not the subject matter of mono- 
polies throughout the civilised world, or, at any 
rate, those parts of it in which the invention can 
be turned to any account. To carry the matter a 
step further, then, it would appear that, to be 
logical, no country favourable to interdependence 
of patents should grant such a privilege so long as 
there exists a civilised country in which a patent is 
not obtainable. This line of reasoning may, at 
first sight, appear extravagant ; but we confidently 
assert that it will bear examination. Take the 
case of the United States. If an inventor, without 
abandoning his invention in the United States, in- 
serted an illustrated description of his invention (as 
such), with full and exact details of the best method 
of carrying it into practical effect, in public journals 
throughout the civilised world, and applied for 
letters patent in the United States, and not else- 
where, and his invention was not found to be old, 
he might obtain a valid patent for a term of 17 
years. On the other hand, if, after applying for a 
patent in the United States, but before that patent 
was actually issued, he happened to have granted 
to him a three years’ patent in Russia (even on an 
application lodged after his United States applica- 
tion), but in other respects kept his invention secret 
until after the date of his United States patent, the 
United States patent would become invalid on the 
expiration of the three years’ term of the Russian 
grant. This, in effect, is the state of the law as laid 
down by the Supreme Court of the United States 
in the case of the Bate Refrigerating Company v. 
Sulzberger et al. 

Although we have, on previous occasions, dealt 
at length with the subject of interdependence of 
patents, and have referred to Section 4887 of the 
Revised Statutes of the United States, which bears 
upon the matter, it may be useful, in view of the 
recent decision to which allusion has just been 
made, to remind our readers of the nature of the 
section in question. It provides that every patent 
granted for an invention which has been previously 
patented in a foreign country shall be so limited 
as to expire at the same time with the foreign 
patent, or, if there be more than one, at the 
same time with the one having the shortest term, 
and in no case shall it be in force more than 17 
years, 

In our issue of March 22, 1889, we alluded to 
the case of the Bate Refrigerating Comp:ny v. 
Gillet, in which the Supreme Court decided, in 
effect, as follows : 








(a) Where the foreign patent is granted for a 
short term, subject to extension as a matter of 
right, upon the payment of a required fee, and 
where the extension, as a matter of fact, is obtained 
by payment of the fee, a subsequent United States 
patent for the same invention will run for the full 
term of the foreign patent ; and 

(b) It is not necessary to the validity of the 
United States patent that it should bear on its face 
a reference to, and limitation by, a prior foreign 
patent for the same invention. 

In a later case, that of Pohl et al, v. the Anchor 
Brewing Company, noticed by us somewhat later, 
the Supreme Court furthermore decided that 
Section 4887, when speaking of the patent having 
the shortest term, meant the foreign patent which, 
at the time the United States patent was granted, 
had then the shortest term to run irrespective of 
the fact that the foreign patent might afterwards 
lapse or become forfeited by the non-observance 
of a condition prescribed by the foreign statute. 
Thus, assuming an invention to be patented 
in France the day before issue of the letters 
patent in the United States, the United States 
patent would live 15 years less one day, even 
though the French patent should become void 
at the expiration of one year after its date, in 
consequence of failure of the patentee to pay the 
annual tax. But it would seem that if the pro- 
cedure in the United States Patent Office hap- 
pened to be, in the particular case, so far expedited 
that the United States patent bore date just before 
instead of just after the French patent, then the 
United States patent would live for 17 years. In 
the Bate Refrigerating case, first mentioned above, 
the plaintiff insisted that an invention patented or 
caused to be patented in a foreign country before 
being patented in the United States, should not be 
deemed to have been ‘‘ previously patented in a 
foreign country,” within the meaning of Section 
4887, unless the foreign patent was granted prior 
to the application for the American patent ; 
whereas the defendants contended that the 
respective dates of the American and foreign 
patents, and not the date of the American applica- 
tion, should determine the question whether an 
invention patented there had. been ‘‘ previcusly 
patented in a foreign country.” The Supreme 
Court held that where the application for the 
United States patent for the invention was filed in 
1876, December 1 ; the foreign patents obtained in 
1877, January 9 and July 26 respectively ; and the 
United States patent in 1877, November 20; the 
invention for which the United States patent was 
issued was ‘‘ previously patented in a foreign 
country” within the meaning of those words in 
Section 4887; and the United States patent 
expired under the terms of that section before 
the expiration of 17 years from its date. This con- 
clusion is such as might have been expected from 
the terms of the law, but it is one calculated to 
inflict most serious hardship upon inventors. It 
often takes a long time time to get a patent allowed 
in the United States. Sometimes the examiners 
in charge of certain classes find their work 
unavoidably in arrear. Not only so, but examiners 
are not all alike, some being more exacting than 
others, so that the difficulties encountered by an 
applicant are from this cause, in some cases, con- 
siderably increased. Assuming the examiner to be 
unreasonable, the applicant may have to appeal. 
Uniil his patent is allowed, he is quite unable to 
judge of its probable date. If he applies for a 
patent in the United Kingdom, in France, or in 
Belgium, the patent, when granted, will run as 
from the date of application. If he applies for one 
in Germany, it will run as from the date following 
the day of application; but, save in so far as the 
International Convention may help him, if he is to 
delay his applications in other countries until the 
date of his United States patent, he will, in these 
days of rapid progress and innumerable applica- 
tions for patents, run very serious risks of finding 
himself anticipated outside of the United States. 

Mr. Fisher, when Commissioner of Patents some 
quarter of a century back, referring (in the case of 
Mushet’s application for extension of United States 
patent) to the 25th Section of the Act of 1870, 
stated that the intention of Congress obviously was 
to obtain for the United States the free use of the 
inventions of foreigners as soon as they became 
freeabroad. ‘‘ The result of such a course would be 
that, while the foreign country was developing the 
invention and enjoying its benefits, its use could be 
interdicted here ; while, if the term of the monopoly 





could be further extended here, the market could 
be controlled long after the foreign nation was pre- 
pared to flood this country with the unpatented 
products of the patented process. It appears, in 
this case, that, under the Bessemer patents, 
assisted by the Mushet process, English manu- 
facturers have been enabled to send to this country 
100,000 tons of steel railroad iron, against 10,000 
tons manufactured here. If now, when both 
patents are free to all English manufacturers, the 
American manufacturer must pay a royalty for 
those inventions, he is immediately placed at a 
disadvantage as compared with his foreign com- 
petitor, and this by the act of the patentee, either 
in neglecting to obtain that extension abroad, for 
which he sues in this country, or by devoting his 
time during the original term to the development 
of the invention abroad to the neglect of the 
American field.” 

In a subsequent case, it was urged that if the 
American patentee had not obtained an English or 
French patent, the invention would be free in 
those countries, even during the lifetime of his 
original patent, and that the fact that it was free 
there would be no bar to the grant of an extension. 
Mr. Fisher said this might be true, but they had 
no means of judging of the intention of Congress 
in that case except by the language employed in 
the declaration of their will. He furthermore said 
that it was reasonable to suppose that the inventor 
would follow up his earliest patent with the greatest 
vigour, and that, other things being equal, he would 
protect his invention first in that country where he 
expected to make most use of it. 

This, however, by no means necessarily follows. 
It may be taken as a rule that an inventor will 
apply first in the country in which he is living at 
the time of conceiving the invention. How often 
does a foreigner not resident in the United States 
apply for a patent there before lodging an applica- 
tion in hisown country? We venture to say (and 
we do not write in ignorance of the subject) not 
often. This being so, according to the logic 
of United States legislators, it is advantageous to 
their countrymen by placing obstacles in the way 
to discourage the inventor from following up his 
invention in the United States. Surely this cannot 
be good policy. Indeed, as worked out in practice, 
it is an absurd and an unreasonable one, as 
enlightened Americans are themselves not slow 
to admit. They should remember the well-known 
saying, ‘‘ Better late than never.’’ A man thousands 
of miles away may have an invention of great value, 
without the means to go to the United States and 
patent it. But if properly encouraged, although he 
may apply first elsewhere, he may ultimately settle 
down in the United States, and do more to promote 
industrial activity there than in any other country. 
But the United States system, as actually ad- 
ministered, aims at discouraging inventors from 
protecting their inventions anywhere else ; which, 
in these days of rapid and widespread publicity, 
means, if there be one result more likely than 
another to flow from the system, the handicapping 
of United States manufacturers by compelling them 
to pay for the use of inventions free to all the rest 
of the world. 





THE FUTURE SUPPLY OF INDIA- 
RUBBER. 

Some twenty years ago sinister rumours as 
to the depletion of the rubber forests in South 
America, caused a new departure in economic 
botany, namely, the systematic planting of rubber 
trees, and the results may be considered satisfac- 
tory as far as the possibilities are concerned, 
although the garden product, as we may term it, 
has not yet entered into serious competition with 
that from untended nature. The question now 
arises as to whether all the time and trouble has 
been expended needlessly or not. From what has 
appeared recently in the American technical 
press, this would rather appear to be the 
case, and it seems of some interest to briefly 
recapitulate these criticisms on what is almost 
entirely an English enterprise. Attention is 
drawn to the fact that vast forests of rubber trees 
exist untapped, and that any fear of curtailment of 
supply is illusory. This statement is supported 
by the fact that the market price of rubber remains 
practically stationary, while the demand has largely 
increased of recent years. A critic remarks that 
that there is no good in doing what nature has 
already done so well for us; and another practical 
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man. when asked why he did not support the rubber | condition 20 or 30 years ago. However, it is easy 
plantations, made answer by the query, ‘‘ Why dol | to be wise after the event, and we shall certainly 
not go in for the cultivation of coal?” These and|not be found in the ranks of those who seek to 
similar remarks go to show that in America there |throw ridicule on the whole movement, because, 
is no fear as to the supply running out, and that, | whether the expense and trouble which our Kew 
therefore, any precautionary measures which | authorities have been put to, seem warranted or not 
prudence might dictate, are unnecessary and | at the present time, it has certainly been shown that 
uncalled for. The American business man can-|rubber trees can be successfully acclimatised and 
not see any pressing need for the movement | grown in India and other districts far remote from 
under consideration, and he is unwilling to | their original habitat, and occasion may yet arise 
embark his capital in an affair the benefits of which, | when the information thus gained may prove of 
to him, at any rate, are so problematical. With | much value to the india-rubber industry. 

regard to this point of unlimited supply, it may - 
noted that recent travellers in the upper parts o . a 
Brazil report that there is a large unworked area of |THE LATE DR. CHARLES MITCHELT, 
rubber forests in the watershed of the Orinoco, and SHIPBUILDER. 

even where the forests are worked it is only in rare On the same day as that on which Dr. Peter Denny 
instances that more than the borders of the stream | died—the 22nd inst.—another of the pioneers of 
have been tapped, no trouble being taken to get| steam shipbuilding passed away in the person of 
spoil from the higher regions. Further than this, | Mr. Charles Mitchell, LL.D., of the firm of Sir W. 
there is a constant succession of trees arising from |G. Armstrong, Mitchell, and Co., Limited, Elswick. 
seeds. Count de Berthier has expressed the opinion | He had caught a chill which developed quickly, 
that the Venezuelan forests could be made to yield|and every medical aid proving unavailing, he 
1000 tons of the best rubber per annum if carefully passed away at his mansion, Jesmond ‘Towers, 
worked, and he is supported in his optimistic tone | Newcastle, as stated, on the 22nd inst. 

by what the Baron de Marya has written in a recent} Dr. Mitchell was 76 years of age, having been 
number of the New York India-Rubber World. | born in Aberdeen in 1820. He was educated at 
In Africa, although the supply is abundant, the|the principal academy there, and, displaying dis- 
want of navigable rivers has acted prejudicially | tinct tendencies towards mechanical work, he was 
against the due expansion of the trade, as under |early apprenticed to an engineering firm, Messrs. 
the conditions of porterage at present obtaining in| William Simpson and Co., the predecessors of 
many localities, the natives find it unprofitable} the existing firm of Hall, Russell, and Co. His 
to carry rubber any distance to the coast when | characteristic activity then asserted itself, and 
the item of paying tribute to the various tribes en- | he attended at the same time the old Mareschal 





countered ¢n vite, has to figure in the profit and | College, which Sir Walter Scott has surrounded 
loss account. While on this matter of Africa’s|with romantic fame, his principal study being 
addition to our supply, we should like to take|chemistry. In this he took first honours. When 


the opportunity of referring to the statement | but 22 years of age he was induced to go to the 
of M. Chapel that if the African rubbers were col- | Tyne district, to take a position of responsibility in 
lected and prepared for market by the more/the shipbuilding yard at Hebburn of Messrs. 
enlightened methods in vogue in South America, the ; Coutts, the principal partner of which had been 
resulting product would be equal to the best Para | over him at Aberdeen. His search after experience 
rubber. We confess to a mild feeling of surprise | and knowledge, however, asserted itself, and two 
at this statement, and consider it a bold assertion| years later he went to sea as engineer of a 
which is not supported by the facts of the case,|screw collier. This was the ©.E.D., with the 
though, as it must be remembered that some kinds | designing and construction of which he had 
of African rubber are much superior to others, the | been closely identified. She was one of the 
author quoted may have had in his mind the best of | earliest vessels with water-ballast tanks, specially 
the African sorts. As regards the bulk of the|serviceable for such a trade as the Tyne and 
rubber, that from the Landolphias, or the species} London coal - carrying. Very soon after —in 
of Ficus found on the west coast, we think the day | October of the same year, 1844-—he entered the 
is very far distant which will see them improved | service of Maudslay, Sons, and Field, who were 
to the standard of Para rubber, though we|then, as now, in the first rank. They were then 
certainly do not doubt that some amount of | engaged on the best work going, and most of the 
improvement is possible, and indeed, to our| young engineers coveted a place in their works. 
own knowledge, this has been effected of recent | Mitchell made good use of his time before returning 
years in the case of the Lagos rubber, which, | to the Tyne in 1852 to start the shipbuilding yard 
though at first practically worthless, now fetches | at Walker, that has since had such a large share of 
a fair price in the market. However, we are rather | prosperity. Here it is worth noting that Mitchell's 
wandering away from the lines of this article, and | first steamer, the Havilah, is still engaged in the 
to return to the critics of the rubber plantationr, | Australian trade. Following her came a long 
it may be noted that they prognosticate great difti- | Series of successful boats ; but it would be of little 
culty in obtaining labour if the plantations are | service to refer here to the successive developments 
carried out on anything like a large scale. The | embodied in these. 

Indians, it is asserted, will not change the whole | An important proposal was made to the firm in 
course of their lives and submit to the entire re- | 1862, which testifies to the good work done in the 
volution of their methods of work, while it has intervening years. The Russian Government wish- 
been amply demonstrated that Europeans or |ing to rearrange their works for the construction 
Asiatics are incapable of sustained work in of ironclads instead of wooden ships, invited Mr. 
the climate. Other objections have been urged, Mitchell to St. Petersburg to devise a complete 
but in face of the chief one, viz., unlimited supply, |scheme. This was consequent on the experience 
there seems but little use drawing attention to |of the Russian authorities with the work cf the 
them. The case then seems a tolerably clear one | Low Walker firm. Moreover, the Government 
for those who argue that rubber plantations are not ‘then intrusted the firm with the building of an 
warranted by the facts of thecase. In passing judg- ironclad, which was followed by others. The 
ment, however, on those who, in the light uf recent | subject of our memoir made complete plans for the 
discoveries, may seem to have acted somewhat pre- | Imperial yards, and his brother-in-law, Mr. H. F. 
cipitately, and without the exercise of due foresight, |Swan, remained at St. Petersburg to super- 
we should, of course, bear in mind that thecommon |intend the carrying out of the work. The 
facts of to-day were not the common facts of 10 or | satisfaction of the Czar was signified by the 
20 years ago. The discovery of these rubber| presentation of a gold snuffbox, set with dia- 
forests is of recent date, and it cannot, therefore,|monds, by the Grand Duke Constantine, who 
be pointed at as an overlooked factor in the was then Lord High Admiral of the Russian 
original consideration of the matter. It will be | Fleet. A similar honour was conferred on Mr. 
remembered by those interested that the represen- | Swan and Captain Cowper Coles, the inventor of 
tations made to our Kew authorities as to the the revolving turret system, which had been 
depletion of the rubber forests, were couched in dis- adopted in some of the vessels built. In recogni- 
tinctly alarmist language, and therefore they quite | tion of the services which Mr. Mitchell rendered 
merited the measures taken by the India Office. somewhat later, in the designing of further war 
Of course it was possible for our Government to | vessels, the Russian Government conferred upon 
have undertaken such explorations as have recently | him the decoration of the Order of St. Stanislaus. 
been made by private individuals, and this would| At the Tyneside Exhibition, the success of which 
probably have resulted in the alarmist rumours} was largely due to the efforts of Mr. Mitchell, 
beirg somewhat discounted, as we may presume |intimation was first made by Sir William, now 
that the forests of today existed in much the same! Lord, Armstrong, of the amalgamation of his work 





with that of the ‘‘eminent firm” of the subject 
of our memoir. Before the close of that year, 
1882, the two businesses were united, and as Sir 
W. G. Armstrong, Mitchell, and Co., they have 
continued to prosper. They have attained almost 
unequalled success, largely owing to the united 
efforts of the two chiefs. In 1884 an addition 
was made to the shipbuilding resources of the 
company, in the establishment of the yard at 
Elswick, from which there has since been a large 
output of tonnage, principally warships, but we 
quite recently reviewed the history of the firm, so 
that it is not necessary here to enter into details. 
In the works at Elswick, Low Walker, and the 
branch in Italy, the firm affords employment to 
nearly 15,000 men. It has a capital of 3,000,000/. 
Mr. Mitchell was principally identified with 
the shipbuilding department, and especially at 
Low Walker. Although of a very retiring disposi- 
tion, he was ever ready in his desire to fulfil the 
higher and social duties of a great employer of 
labour, and his gifts to the town and district were 
many. With but an interval of four years— 
from 1865 to 1869, when he rested at Surbiton for 
reasons of health—he has been resident and active 
in the Tyne district, having purchased in the latter 
year the mansion of Jesmond Towers, where for 
some years he has enjoyed a well-earned leisure. 
Two years ago the honorary degree of LL.D. 
was conferred upon him by his alma mater, to 
which and to his native city he has in recent years 
made princely benefactions. 





THE LATE DR. PETER DENNY. 

THE late Dr. Peter Denny, the widely-known 
shipbuilder of Dumbarton, who died after a long 
illness on the 22nd inst., as briefly announced in 
last week’s issue, belonged to a generation whose 
ranks are quickly thinning. He was in his seventy- 
fourth year, and for full fifty years was engaged in 
shipbuilding. With his family he largely shares in 
the credit associated with the early efforts at steam 
navigation, for courage never was lacking, and that 
was a very requisite quality in those days of experi- 
ment. The father of Dr. Denny, the first William 
Denny, was also engaged in shipbuilding, as manager 
from 1814 to 1817 to Mr. James McLachlan, who had 
the first steam shipbuilding yard in Dumbarton, and 
afterwards on his own account for 10 years. Among 
the most noted boa's built being the Helensburgh, 
of 1825, which was amongst the first fitted by the 
famous Robert Napier, also a Dumbarton man, 
with engines having single cylirder and two eccen- 
tric-rods for ahead and astern. 

William Denny had seven sons, the subject of this 
notice being one of the younger. In 1844 Peter, 
with bis elder brother William, established the firm 
which has since had a large measure of prosperity. 
The first boat built was the Loch Lomond, a Clyde 
passenger steamer, the second being the Rob Roy, 
which, as the Duc d’Orleans, was the first steamer 
that traded between Dover and Calais. James, 
another brother, became a partner later, when he 
returned from the States, and for five years 
Alexander was also with the firm. It may be men- 
tioned that these brothers had but short lives, Peter 
having outlived them all by nearly 30 years. 

The firm, from its inception, used iron for build- 
ing, and practically all vessels they constructed were 
steamers, the screw propeller being adopted as early 
as 1845 in the Water Witch, of 240 tons and of 30 
nominal horse-power. Many noted river steamers 
came from their yard, and their average output for 
the first few years was five or six vessels. With 
the sixth decade, when ocean steamers became more 
numerous, the firm turned out larger vessels, and 
several of the first Allan liners were built in the 
fifties. They built in 1852 four steamers—Australia, 
Sydney, Andes, and Alps—Cunard liners, of 1400 
tons. Up to 1850 the firm contented themselves 
with the construction of ships only ; the machinery 
being supplied by Napier, Wingate of Glasgow, 
and other firms. But in 1851 the subject of our 
memoir, with his brother and two friends, the late 
Mr. John Tulloch and Mr. John McdAusland, 
started the works, now Messrs. Denny and Co.’s, 
which supply all the machinery for the Leven 
Shipyard steamers. Three years after, in 1854, 
the firm suffered a severe loss in the death of 
William Denny, the second of the name, and in 
1861 James Denny retired. For some years Dr. 
Denny carried on the work alone. Those were 
years of great activity, for the firm built largely 








for the Cunard Company—the first screw Cunarder 
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with compound engines, the Batavia, of 2553 tons, 
came from Denny’s yard; for the Allan Line ; 
for the P. and O., some 29,000 tons being added ; 
and for the British India Company the aggregate 
tonnage approaches 100,000 tons. Indeed, practi- 
cally all Jeading shipping companies had vessels 
from the firm. 

In 1867 the present works were started, and in 
the following year Dr. Denny took as partner 
his eldest son William, the third of the name, 
whose great ability soon asserted itself. Father 
and son worked together for the advancement of 
the firm, and also of the profession. It is scarcely 
necessary to mention the great services rendered by 
the firm to naval architecture, in their constant and 
successful advocacy of the adoption of steel, of the 
double bottom on the cellular principle, of pro- 
gressive speed trials; of thorough accuracy for 
professional reasons in taking full data of a ship’s 
stability, capacity, and performances. Dr. Denny 
was endowed with many talents ; he possessed keen 
perception of the worth of men, and thus he was 
surrounded by many men of greatability. His great 
experience and judgment were utilised in many 
directions—on the board of management of several 
shipping companies—Irrawaddy Flotilla Company, 
which by Denny’s industry has so largely opened 
up Burmah ; the British India Company ; Patrick 
Henderson and Co.; Union Steamship Company of 
New Zealand ; Shaw Saville, and Albion Co., &c. 

In 1870 Dr. Denny sat as one of a Parliamentary 
Committee on designs of ships of war, presided over 
by Lord Dufferin, and later on he was nominated 
a member of the Royal Commission appointed to 
inquire into the causes of loss of life and property 
at sea. His intimate business relations with 
foreign Governments brought him several honours, 
including the decoration of the Order of ‘‘ Isabela 
la Catolica”’ of Spain, and that of the ‘‘ Jesu” of 
Portugal. For the extraordinary success of the 
Belgian mail steamer, Princess Henrietta, and 
other vessels for the Belgian Government, King 
Leopold made him a Chevalier of the Order of 
Leopold. He also, in the month of April, 1890, 
received the honorary degree of LL.D. from the 
University of Glasgow, and it was felt at the time 
that the University had done well to honour a 
man who stood high in his profession, and who 
enjoyed the cordial esteem of his countrymen. 
In 1891, the Institute of Marine Engineers 
elected him President for the year, and his presi- 
dential address was richly reminiscent of marine 
practice of long ago. In 1894, when the firm 
celebrated its jubilee, the workers made appropriate 
testimony of their regard for Dr. Denny and his 
wife, to whom he was married nearly fifty years 
ago. In addition to these appreciations of worth, 
it may be mentioned that the people of his native 
town have raised funds to erect a bronze statue by 
Hamo Thornycroft. Dr. Denny in 1871 brought in 
his younger sons, Peter, John, and Archibald, and 
Mr. Walter Brock as partners, and later Mr. John 
Ward, the two latter having worked assiduously 
with him in the management. More recently 
his youngest son Leslie, and his two grandsons 
Peter Robert and Leon, sons of the third William 
Denny, have been, or are in the yard, so that the 
fourth generation is now associated with the work. 

A strong trait in the character of Dr. Denny 
was his interest in his townsmen. Dumbarton 
is, in a measure, isolated from the Clyde shipbuild- 
ing district, and is more or less dependent on 
Denny’s works. The opportunity which the family 
sixty years ago so energetically and skilfully availed 
themselves of, resuscitated the dormant town, and 
with the growing success of the Dennys, its pro- 
sperity has revived. 

Dr. Denny, indeed, extended his interest to all the 
affairs of his native town. He was its chief magistrate 
in bygone days, promoted many schemes of improve- 
ment, erected schools and churches, encouraged 
scientific and art studies, and all recreative institu- 
tions; he presented conjointly with Mr. John 
McMillan, another shipbuilder, a public park, and 
himself laid out a handsome square in Knox- 
land—the third district of workmen’s houses laid 
out by the Dennys ; and, indeed, in all things he 
worked for the social advancement of the people. 
There is little wonder, therefore, that a whole town 
sorrowed with his friends at his decease, and when 
he was buried on Saturday beside his brothers and 
son, one recalled a quotation in his last public speech 
—‘Tt is a universal law that we give place and 
make room for others; the individual passes away 
but the records of the race run on,” 








THAMES BRIDGES.—No. XX. 
33.—CHERTSEY BRIDGE. 


THE little town of Chertsey, on the left bank of 
the river, is 19 miles from London by road, and 
about 23 miles by the Chertsey and Virginia Water 
branch of the London and South-Western Railway. 
Like most of the smaller towns on the banks of the 
Thames, whatever interest and importance Chert- 
sey can claim, belongs to a past age. In Anglo- 
Saxon times it was famous on account of its abbey, 
and in the seventeenth century it was notable as the 
residence of the poet Cowley. The Monastery of 
Chertsey was the first religious house established in 
the county of Surrey ; its foundation dated from near 
the close of the seventh century, and one of its first 
charters, executed in 675, is still in existence. The 
site of the Abbey was the island formed by the 
‘Thames and the small Abbey River. The establish- 
ment enjoyed a fair reputation for miracles, though 
not of so high an order as those of its rival, the Royal 
Abbey of Barking, which was founded about the 
same time, and besides very special relics, enjoyed 
the privilege of claiming several widowed and other 
queens as abbesses. But the character of sanctity 
spared neither Barking nor Chertsey from destruction 
by the Danes towards the end of the ninth century. 
Chertsey, indeed, fared very badly at the hands of 
the invaders, all of the buildings having been de- 
stroyed and 90 monks slaughtered. A hundred 
years later the abbey was restored to more than its 
original prosperity, and flourished till the Dissolu- 
tion. How early a ferry existed at Chertsey it is 
impossible to say, but the existing records 
show that it was an established institution in 
the year 1300, when 3s. were paid on 
February 21 to Sibille, the woman who owned 
and worked the ferry, for conveying King 
Edward I. and his family across the Thames when 
he was journeying from ‘‘Certeseye”’ to Kingston. 
Probably the ferry remained the only means of 
communication for several centuries, until the 
counties of Surrey and of Middlesex combined to 
build and maintain jointly a wooden bridge. This 
was done, and the arrangement continued till the 
latter part of the eighteenth century. Surrey, 
however, seems to have had more conscientious 
views on the duty of maintenance than Middlesex, 
because in 1750-60 the Surrey half remained in 
excellent repair, while the Middlesex moiety was in 
astate of decay. Theresultof many consultations was 
that a new bridge of stone should be erected, com- 
pliant Surrey having been prevailed upon to condone 
the faults of negligent Middlesex and start once 
more a bridge enterprise under dual control. The 
Act having been obtained, the design was en- 
trusted to Mr. James Payne, whose name is 
so closely associated with bridge construction on 
the Thames. The design is as shown on page 272; 
the bridge is composed of five river and two land 
arches, all segmental ; the clear waterway is 194 ft., 
and the bridge platform about 24 ft. between para- 
pets, divided between a roadway of 17 ft. 6 in., 
and two side-walks of 3ft. 3in. The piers are 
founded on timber platforms, and were probably 
erected much in the same way as those of old West- 
minster. The innocent county councillors of the day 
were no match, however, for the astute contractor. 

We read in the ‘‘ History of Antiquities of Sur- 
rey” (Manning and Bray, 1814), that on ‘‘ the 22nd 
May, 1780, Charles Brown, of Richmond, carpenter, 
in consideration of 73251. to be paid jointly by the 
two counties, contracted to build a stone bridge of 
five arches, the centre one to be 42 ft. clear, the 
two next 36 ft. each, and the other two 30 ft., the 
breadth to be 25 ft. with the parapet walls, one on 
each side. He was also to be paid 4s. per cubic 
foot for such piles as should be ordered to be left 
in the bed of the river. The work was to be per- 
formed to the satisfaction of the architects, James 
Payne on behalf of Surrey, and Kenton Couse on 
behalf of Middlesex. Mr. Brown fulfilled his 
contract by building five arches; but as nothing 
was said about approaches to them, it was found 
that they were not accessible from either side. 
Middlesex, therefore, had to make a new contract 
for their side which amounted to 9361.” Surrey, 
unfortunate to the last about Chertsey Bridge, was 
involved in a greater outlay to make good this 
curious oversight on the part of Messrs. Payne and 
Couse and the county advisers. Land to the value 
of 1501. had to be bought, and the works of the 
southern approach cost 1700/. It will be noticed 
from the engraving that there are four openings in 


the parapet walls filled in with ornamental cast-iron , 





work ; these are probably of later date than the 
bridge, which was opened for traffic in 1785. 


34.—Tue Staines BripGe oF THE LONDON AND 
SourH-WEsTERN Raitway Company. 

The bridge carrying the railway over the River 
Thames at Staines, between Staines Junction and 
Egham stations on the Staines and Wokingham 
line of the London and South-Western Railway, 
was built under the Parliamentary powers of the 
Staines, Wokingham, and Woking Junction Rail- 
way Extension Act, 1853, the late Mr. John 
Gardner being the engineer, and Messrs. Cochrane 
and Co. the contractors. 

The bridge, which carries two lines of way, was 
opened for traffic in August, 1856, and consists of 
three spans of about 87 ft. each, with a headway of 
21 ft. above the ordinary water level, and 29 ft. 
above the bed of the river at centre of stream. 

The abutments are of brickwork. The interme- 
diate piers each consist of three east-iron cylinders 
placed 15 ft. 4 in. apart from centre to centre ; they 
have a diameter of 6 ft. for the top length of 
15 ft. 4 in.; below this level comes a conical junc- 
tion 8 ft. 6 in. deep, enlarging the remaining 
portion of the cylinders to 8 ft. 9 in. in diameter. At 
the top of this coned junction, which is just above 
water level, the three cylinders are connected to- 
gether by a cast-iron stiffening frame 5 ft. 8 in. 
deep bolted to each cylinder. Each cylinder is 
filled with concrete nearly to the top, and upon it 
is fixed a bedstone on which the main girders are 
seated. 

The superstructure consists of three wrought- 
iron main plate girders continuous over the three 
spans, and placed 15 ft. 4 in apart. Each girder is 
8 ft. deep; the flanges of the central one, which is 
placed in the 6-ft. way, are 2 ft. 6 in. wide, and 
those of the two face girders are 2 ft. wide. 

The webplates of each girder are } in. thick, 
and have the usual covers and stiffeners ; they are 
connected to the flange-plates by angle-irons 
3% in. by 33 in. by }in. The plates in the top 
flange of all the girders are bent transversely to a 
radius of 2 ft. 6 in.; plates are riveted along each 
edge, and also to the web-plates at a point 2 ft. 
from the top, making the top boom approximately 
triangular. Plate cross-girders, 2 ft. deep and 
10 ft. 3 in. apart between centres, are seated on 
the bottom flanges of the main girders, and between 
these wrought-iron rail-bearers 1 ft. 6 in. deep, to 
carry the longitudinal balks for the chairs and 
rails, are fixed. The whole of the bridge is covered 
with 3-in. timber decking. 

The total weight of wrought iron work in the 
superstructure of this bridge as originally built is 
180 tons, and recently some additional wrought 
iron, in plates and bars, has been added to stiffen 
the existing girders. On the Surrey side of the 
bridge there are four flood openings of 25 ft. span, 
each originally built with brick piers and timber 
superstructure. The timber was removed about 10 
years ago, and the permanent way is now carried 
on wrought-iron plate girders. 





NOTES. 
THE Torrepo-Boat Destroyer ‘‘ SoKot.” 

On Thursday, the 22nd inst., the new torpedo- 
boat destroyer Sokol was launched from the works 
of Messrs. Yarrow and Co., of Poplar. This vessel 
has been built for the Imperial Russian Govern- 
ment. She is 190 ft. long by 18 ft. 6 in. beam, 
and is the first torpedo-boat destroyer in which 
nickel steel has been adopted as the material of 
construction. This class of steel, as is well known, 
has a strength exceeding that of ordinary mild 
steel to the extent of about 30 per cent. The boat 
is fitted with twin-screw triple-expansion engines, 
adapted to indicate about 4000 horse-power, and 
the speed guaranteed by Messrs. Yarrow and Co. on 
a three hours’ trial was 29 knots, carrying 30 tons. 
The steam is supplied by eight of Yarrow’s 
patent water-tube boilers, with straight tubes. 
The armament of the Sokol is practically the 
same as that fitted in similar vessels in the 
British Navy—two torpedo tubes, which are 
placed on deck for discharging torpedoes over 
either side, one 12-pounder and three 6-pounder 
quick-firing guns. As is customary at Messrs, 
Yarrow and Co.’s works, there was no ceremony 
at the time of launching the vessel. The Russian 


authorities, however, were represented by Prince 
Oukhtomsky, Naval Attaché; Captain Behr, the 
captain appointed to take command of this vessel ; 
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also Messrs. Poretchkin, Groffe, and Kraatz, the 
technical advisers to the Russian Government. 
The Sokol was launched with all the machinery on 
board, and fires alight and steam up in four of the 
boilers. After the launching, the main and auxiliary 
engines were at once tested under steam. The 
following day, namely, Friday, the 23rd, the first 
preliminary trial took place. The results obtained 
are of more than usual interest, and through the 
courtesy of Messrs. Yarrow and Co. we are 
enabled to publish them. The trials were pro- 
gressive, as usual, and Captain Behr, the com- 
mander of the vessel, was present as representing 
the Imperial Russian Government. The load 
carried was 30 tons, and the trial took place on 
the Maplins, when a maximum mean speed, both 
with and against the tide, of 30} knots was obtained. 
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It must be very gratifying to the Russian Government 
to possess the fastest vessel afloat, and the low air 
pressure in the stokehold to obtain a speed of 30} 
knots is another evidence of the great efficiency of 
the Yarrow type of water-tube boiler. The indi- 
cated horse-power developed, when obtaining 30} 
knots, was no more than 4000, a fact which denotes 
that the high speed was secured, not by a very 
high power, but by the skilful working out of the 
whole design. 

Tne CLosE oF THE Rattway Race. 

The race to Aberdeen closed on Thursday night, 
the 22nd inst., for the present at least. It wasa 
race against time only, for the East Coast com- 
panies took no part in the contest. They were 
content with winning the previous night by cover- 
ing the 523 miles in 521 minutes, while the West 
Coast train occupied 531 minutes over its longer 
course of 540 miles. On Thursday night, the 
London and North-Western and Caledonian Com- 
panies again expedited their train, with the re- 
sult that it arrived at Aberdeen at 4.32 aM. on 
Friday morning, the 23rd inst., running 540 miles 
in 512 minutes, or at the rate of 63.27 miles 
an hour from start to finish, stoppages included. 
The 90 miles from Preston to Carlisle was run 
in 79 minutes, or at the rate of 68.3 miles an hour. 
This distance includes an 800-ft. rise over Shap, 
with a sharp fall into Carlisle. The average speed 
over the latter part—34} miles—was 74 miles an 
hour, and probably the maximum was appreciably 
higher. In future the arrival times will be 6.30 
o'clock by the West Coast, and 6.25 by the East 
Coast, thus giving the latter some advantage of 
its shorter route. The following Table gives the 
result of this race : 

Arrival Times at Aberdeen. 


Weat Coast. East Coast. 
nei. a 6 5 6 23 
Uc ans, weet 5 59 6 40 
| irae 6 16 6 50 
Avgust 1... ne ~ 6 16 6 54 
(2 pea 6 15 6 33 
ape =e 6 9 7 5 
| ih; 6 8 6 25 
<r 6 18 6 42 
ee, ee € 15 6 28 
ote ai 617 6 50 
i gS ee 6 9 6 45 
ee Cet he 6 11 6 20 
ee, me oa 6 12 6 20 
— we 6 15 6 28 
ae wi 6 13 6 22 
a 6 18 6 25 
-— 6 10 6 27 
-  w 6 23 617 
19... 515 5 31 
Sh... 4 58 51 
” ~ 
21... 4 51 4 41 
"92. 4 32 6 23 


It is to be hoped that companies that have not first- 
class roads will not be tempted to indulge in racing. 
Seventy-five miles an hour over the splendid per- 


manent way of the North-Western or the Great 
Northern lines is safer than 50 miles an hour over 
an uneven and ill-kept road. The public is apt to 
give all the credit to the locomotive engineer and 
none to the permanent way inspector, but it is the 
latter who renders high speeds practicable, always 
provided the line has been well laid out in the first 
instance. During the present race passengers have 
written to the papers asserting that they felt 
neither inconvenience nor unpleasant vibration. 


THE Bern Exuipition or 1896. 

Great activity prevails at the Treptow Park, the 
site of the great Berlin Exhibition of next year, the 
more so as the number of exhibitors is likely to far 
exceed what was at first expected, and because new 
projects are being continuously brought forward, 
in addition to which the committee themselves have 
materially modified several portions of their ori- 
gina] plans. About 2000 men are at present em- 
ployed, and work has been started in different 
directions. The various thoroughfares leading to 
the park are also being put in repair, the Treptow 
high-road is being paved, and the railway accom- 
modation is being extended by the strengthening of 
bridges, widening of embankments, and the con- 
struction of additional lines. The iron construc- 
tion of the main hall is partly erected. This 
building is not new, but has done service before, 
both in Antwerp and Amsterdam. The 80-ft. 
turrets are already erected, and the whole 
skeleton is expected to be ready by the middle 
of October. A new addition to the building 
is the covered promenade or gallery, from which 
terraces will lead to the large lake, which is being 
excavated. This entails the removal of some 55,000 
cubic metres of earth, which work has recently 
been comewhat interfered with by the ground water 
making its appearance. The fisheries building, on 
the border of the Spree, is also in course of 
progress, and close to it will be erected the 
large building for articles of food. There will 
be a profusion of restaurants and beerhouses. 
Several of the large breweries have very am- 
bitious plans in this respect. One of the great 
attractions will be ‘‘ Old Berlin,” which will 
be made to represent a portion of Berlin at the 
time of the great Margrave, including Spandauer 
Thor and Georgenthor, with the Kdénigs, Jiiden, 
and Spandauer Strasse, where the old town-hall 
will be represented. The large machinery hall is 
approaching its completion. The building for the 
large Alpine panorama is also nearly ready. It 
has been decided to build a grand hotel on 
the exhibition site capable of accommodatirg 
about 1000 visitors. Although the area of 
the main hall has been increased by about 
33 per cent., and although it has been thought 
advisable to erect separate buildings for several 
secticns originally intended to be located in the 
main building, space is still at a premium. The 
largest spaces are given to the electric and machi- 
nery section, to the metal industry section, to the 
section for wearing apparel, and to the one forthe 
wood industry. There will also be a special sec- 
tion fer art industry, in which will be exhibited a 
number of articles belonging to the Emperor. 
This ‘‘hall of honour” alone will occupy an area 
of over 100,000 equare feet. Close to it will be 
the exhibition of the Royal porcelain manufactory. 
In the rotunda of the main building will ke the 
postal, telegraph, and telephone arrangements, 
the information office, the exchange oftice, the 
reading-room, the rooms reserved for the press, 
&c. Of the more important independent build- 
ings may be menticned the one for chemistry, 
photography, and scientific instruments, which will 
be located on the border of the river, one for the 
school and education section, the City of Berlin’s 
pavilion, the building for gas and water fittings, 
&c. For the horticultural section a very large 
space will be required, partly under cover, but 
principally in the open; the same applies to the 
colonial section, towards which the State has given 
a handsome grant. In connection with the exhibi- 
tion may be mentioned two new railway connec- 
tions. The one is an underground line, which in 
a tunnel passes under the Spree. The other is 
the electric railway, for which Siemens and Halske 
hold the concession. The latter commences in the 
centre of Berlin, in Behrenstrasse, and is under- 
ground as far as the inner portion of Berlin is 
concerned. A feature of special attraction will be 








the models of all the German warships, which will 
be exhibited afloat, the scale being 1 : 25, 








EARLY GREAT WESTERN LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Sir, — In reply to Mr. Sekon, who has stated in 
various periodicals that the Great Western Railway 
Company had two locomotives with 10-ft. driving wheels 
and thres geared engines, I positively deny both state- 


ments. 

The only 10 ft. locomotive on the Great Western was 
the ‘ Hurricane,” sse Great Western Ratluay Magazine, 
June, 1895. 

Mr. Sekon says the second 10 ft. engine was the 
‘* Ajax.” I have in my possession a drawing of this 
engine, but the wheel is only 8 ft. in diameter, as given 
by the builders. 

This is corroborated by Mr. John Wilkinson, locomo- 
tive foreman at Westbourne Park, London, who in 1847 
was employed a few yards distance from the ‘‘ Ajax” in 
the repairing shops at Swindon. In reference to the 
geared engines, the only one used on the Great Western 
was the ‘ Thunderer” (Mr. J. Harrison’s patent, De- 
cember, 1836). 

Mr. Sekon says the Great Western Railway had three, 
the ‘*Thunderer” and two others constructed by the 
Haigh Foundry Company. His authority is a news- 
paper cutting. As your readers know, newspaper para- 
graphs of so long ago (1838) are untrustworthy, especially 
when it comes to technical details. I havea copy of the 
drawings of the engines supplied to the Great Western 
Railway by the Haigh Foundry, and a specification of 
details, but I cannot find any, or mention of any cog 
gearing, 

The special feature in the engines is that they were 
fitted with the four eccentric Haigh Foundry valve gear. 
This is where the mistake has occurred; Mr. Sekon’s 
newspaper cutting said “‘ geared.” 

Mr. R. Hall, who joined the line in 1839, told me that 
the Great Western Railway only had two unusual loco- 
motives, as the list exhibited at Chicago, 1893, by the 
company states, viz., the ‘‘ Hurricane” (10-ft. driving 
wheel) and the ‘‘ Thunderer” (a geared ergine 3 to 1). 

H. GREENLY. 

36, Third-avenue, Queen’s Park, W., 

August 24, 1895. 





To THE EpIToR OF ENGINEERING. 

Srir,—With reference to my letter of the 23rd inst., I 

have now pleasure in sending you the following details of 

the engines ‘‘Snake” and ‘‘ Viper” built by the Haigh 

Foundry Company. These details are a copy of an official 
statement. 

‘* Haigh Foundry Company, Wigan, 1838. 
** Details of Two Locomotives for the Great Western 
Railway Company, * Snake’ 13 and ‘ Viper’ 14, 
‘* Passenger engines on six wheels. 


‘** Diameter of driving wheels ... 6 ft. O in. 
s carrying wheels a ae 
aa cylinders... 0 ,, 143,, 
Length of stroke ... os 0.5538: 4, 
Diameter of tubes ies <5 erm lee ‘9 
Number of tubes ... sah << aa 
Extreme height from rail to top of 
chimney ... ‘ > a jes: Ee ay ig 
Wheel base 


es 10:4, Ss 
Total heating surface... ~ . 600 sq. ft. 
Fitted with the Haigh Foundry gear. 
Two eccentrics between and two out- 
side cranks. The regulator is a 


balanced valve.” 


With regard to the ‘‘ Ajax,” the driving wheels, as 
shown on the working drawings, were 8 ft. in diameter, 
the leading and trailing wheels 4 ft. Thetotal wheel bace 
was 13 ft., the leading and trailing wheels being equi- 
distant from the driving wheels. The total length of the 
frame was 20 ft. 3in.. The topof the boiler was 9 ft. from 
the rails, and is shown on the drawing as being a foot 
higher than the 8-ft. driving wheels. The extreme height 
from rail to top of chimney was 15 ft. 

These particulars and the drawings make the construc- 
tion of the engines in question perfectly clear, and prove 
that Mr. Sekon is quite wrong in his contention. 

Yours truly, 
D. H. Litttrsonn. 

27, Bank-street, Dundee, August 26, 1895, 





To THE EDITOR OF ENGINEERING. 

Srr,—I have read with much interest the letter of Mr. 
D. H. Littlejohn, page 252, and especially observe his 
remarks with reference to the engines ‘‘ Snake,” “ Viper,” 
and ‘* Ajax.” 

As your correspondent states that he has in his posses- 
sion a number of drawings and photographs of the 
engines now under consideration, I beg to suggest that he 
should very et compare all the drawings and 
details which he may have, with the list of engines which 
I gave in your iesue of August 16, page 223. 

It will be far more satisfactory to your readers, and 
also to myself, to have the impartial opinion of an inde- 
pendent person like Mr. Littlejohn, who will be able, from 
the drawings which he tells us he has, to form a reliable 
judgment, and either contradict or confirm the facts con- 
tained in my previous letters. 

Yours truly, 
Cement E. Strerron. 

Leicester, August 24. 

P.S.—The following interesting statement relating to 
the six engines built at the Vulcan Foundry leaves no 
doubt as to their construction. 


[Copy.] 
‘*Messrs. Charles Tayleur and Co., of the Vulcan 
Foundry, in 1837 received an order from the Great 
Western Railway Ccmpany for three pascenger engines 
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to be og ~ the designs submitted to the 
irectors b r. Tayleur. 

. ** These a ines se named ‘ Vulcan,’ ‘ olus,’ and 

‘Bacchus.’ They each ran upon six wheels, had inside 

cylinders, outside frame and outside bearings, the driving 

axle-box heing above the frame, and were Nos, 51, 52, and 

53 in the makers’ books. 


ft. in. 
Diameter of cylinders... — ie 0 il4 
Length of stroke ... re ae oe 0 16 
Diameter of driving wheeels 8 0 
Diameter of small wheels 4 6 
Wheel-base ... ey av $6 5 13 0 
From front of buffer beam to leading 
centre... as ome = rea 38 5 
From leading centre to driving centre 6 7 
» driving centre to trailing ie 6 5 
» trailing centre to back of frame... 2 4 
Total length of frame 18 9 
Length of boiler barrel ... an 8 0 
Diameter of _,, ae se oe «6 
Firebox, inside measure : 
Length * eee 2 6 
Width = ee 8 9 
Depth a es ot on se 4 0 
Heating surface of firebox He a oot eq. ft. 
Pe tubes ... ‘ i. COE 5s 
Total: - . a Red vos TORE 55 


‘*The above three engines were delivered in steam at 
London early in January, 1838, and they bore a plate 
with date 1837. 

‘* Messrs. Tayleur and Co. received an order for three 
engines to bs named ‘ Apollo,’ ‘ Neptune,’ and ‘ Venus,’ 
They were of same design as ‘ Vulcan,’ but had the fire- 
box 2 in. longer and the wheelbase 3 in..longer. ‘These 
three engines were delivered in steam at London during 
the last week of December, 1838. They bore date 1838, 
and the makers’ numbers 62, 63, and 64.” 





NEW INDUSTRIES IN FENS. 
To THE EpIToR OF ENGINEERING. 

Srr,—In your valuable paper I notice a paragraph 
about a new industry in the Fena, in which it is 
stated that works have been opened up near Rameey, 
in the Fen district, for the manufacture of many and 
varied articles, ranging from pianoforte legs to surgical 
and veterinary dressings, from the peat found there, which 
manufactures are to turn the peat of the Fens ‘‘ to truly 
marvellous uses.” ' 

This company, the sole owners of the patents control- 
ling the manufactures above mentioned, would find - it 
impossible, even with the aid of all its wonderful patents, 
to manufacture wool from ordinary fibreless black peat, 
which is the only class of peat to be found in the Fen 
district. 

The facts of the whole story are as follows: 

On July 20 the Daily Telegraph gave an article on the 
manufacture of this company’s products, and, in course of 
time, a copy of the Daily Telcjraph found its way into 
the Fens, and the Peterborough Advertiser in error con- 
nected the article of the Daily Telegraph, which was 
written on our products, with the works now established 
at Holme for making fuel, and eventually an article ap- 
peared in that paper, and was evidently copied by other 
papers. 

The Peat Products, Limited, at Holme, near Peter- 
borough, was formed for making fuel only, as you will see 
by their letter in the Pall Mall of to-day; therefore, as you 
have done an injustice both to the Peat Products, 
Limited. and my company, by copying the article men- 
tioned, I feel sure I can trust to your sense of fairness in 
asking you to publish this letter in your next issue. 

Faithfully yours, 
For and on behalf of 
Moss Litter and Peat Industries, Limited, 
Epw. RospotuaM, 5, i Director. 
$2, Queen Victoria-street, London, E.C., 
August 24, 1895. 





STRESSES IN GIRDERS. 
To THE EpiTor oF ENGINEERING. 

Sir,—Referring to the letter of August 16 on the 
above subject, I would like to preface the few remarks I 
have to make by eaying that I should advise ‘‘ A.M.I.C.E.” 
not to adopt multiple lattice bracing, as it leads to waste 
of material and uncertainty in the stresses, and con- 
sequently further waste. There may be, of course, reasons 
for adopting such a design on other scores than economy. 

There are, so far as I know, two usual methods of 
dealing with the stresses on multiple lattice bracing. The 
first is as follows: Find the total maximum shear at the 
section S, deduct from this the vertical component of the 
boom stress for the position of the live load which gives S. 
Then divide the resulting shear by the number of bracing 
bars crossed in the section, which gives the shear taken by 
each bar. 

The second method is to decompose the original girder 
into as omg girders as there are systems of bracing and 
apportion the load to each system, which is done by 
simply taking the load at any apex along with the system 
to which the apex belongs. Find the stresses on these 
separate girders, and the stresses on the complete girder 
are found by summation. 

The first method is best for girders with a great number 
of _——. but does not give accurate results for girders 
with few systems, in which case the second method is 
generally selected. 

The above methods take no account of superabundant 





bars. The annexed figure shows a girder which may bs 
styled a multiple lattice bowstring, and the stresses for 
which are accurately calculable by the method of sections, 
starting with section x y. The girder, however, does not 
look very practical. . 

As for the horizontal shear on the main angle rivets of 
lattice girders, I think it is very seldom that it is calcu- 
lated. A usual enough thing to do is to put plenty of 
rivets in the neighbourhood of the joints of the flanges 
with the bracing bars. 
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But supposing that the bracing bars are riveted to the 
vertical plate only, the main angle rivets through the 
vertical plate between any two nodes or joints A and B, 
have to transmit the difference of the stresses in the part 
of the flange between A and B and the next bay nearest 
to the abutment. These stresses are entirely horizontal, 
and, therefore, theoretically there is no vertical shear in 
the rivets. Also at the joints there is theoretically no 
resultant vertical stress, but, “anemone in most cases 
there will be, especially where the bars are badly disposed 
about a joint. 

Manchester, August 27, 1895. J. G, 





STEAM BOILERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Whilst agreeing in the main with your excellent 
leader in this week’s ENGINEERING, I think you are a 
little too hard on the plain and simple egg-ended cylin- 
drical boiler, which is the strongest possible form, and 
independent of stays. It is likewise easily and effectually 
cleaned—which you cannot say of any other form of 
boiler—and when properly seated will compare favourably 
in every respect with any other kind of boiler. 

Seam rips are not confined to boilers fired externally. 
The records of the Association for the Prevention of Boiler 
Explosions relate, and my own experience confirms, the fre- 
quent occurrence of seam rips in Lancashire boilers fired 
internally, especially in boilers over 30 ft. long, and 
where the final flue to the stack is underneath, where 
neither external nor internal firing has anything at all to 
do with causing the seam rips. 

No engineer with any practical knowledge and experi- 
ence would advise any kind of boiler 60 ft. long unless it 
was freely suspended—not seated—and fired transversely 
instead of longitudinally. Seated in the erroneous 
manner which they generally are, and falling to the fire, 
fractures and seam rips are simply unavoidable, and 
would occur just the same in a Lancashire boiler fired 
and seated the same. I well remember finding a seam rip 
on the bottom of a Lancashire boiler 30 ft. long, and the 
same thing occurred again and again, and no wonder when 
I further found that it was possible actually to raise steam 
in that boiler before the water at bottom was even boiling, 
in fact, drawn cold from the blow-off tap. Neither ex- 
ternal firing nor simple construction of boiler has any- 
thing to do in such cases as this, which is not uncommon 
or surprising to a man of experience in such matters. 
Another case in my experience, of frequent occurrence of 
seam rips in an externally-fired boiler, I remember were 
caused by dirt settling over the fire—the boiler being in- 
clined to the wrong end—and the stoker not getting up 
early enough in the morning. There was a good high 
stack and severe draught when the damper was wide open, 
which enabled him to make up lost time by getting up 
steam too quickly under the circumstances. 

The most surprising thing about this great explosion— 
not the very greatest and most lamentable, though, as 
you assert; the Millfields explosion, April 15, 1862, when 
26 persons perished thereby, was far more disastrous and 
lamentable in every way—is the fact of a number of old 
boilers 60 ft. long, exposed to uncontrollable firing, seated 
in such a manner that they could not possibly freely ex- 
pand, and patched again and again, yet no one connected 
with them durst condemn them as most dangerous. On 
the contrary, reducing the premium upon their insurance 
wa3 a direct incentive and encouragement of their con- 
tinued working. Had the Government or Board of 
Trade roving commission done their duty as they ought 
to have done, they would have mulcted both the boiler 
users and boiler insurers in the full costs of the investiga- 
tion, instead of imposing the costs on the public Exchequer 
for already over-burdened taxpayers to pay. 

I beg leave to remain, yours faithfully, 
JouHN Swirt,. 

Iron Exchange, Birmingham, August 21, 1895. 





H.M.S. ‘* TERRIBLE” CAPSTAN GEAR. 
To THE EpiTor oF ENGINEERING. 

Str, —In reference to the above, we beg to say that the 
principal points of the gear shown in your last issue were 
patented by the late Mr. Samuel Baxter many years ago, 
and were embodied in the gears supplied and fitted by 
him to H.M.SS. Benbow, Rodney, Howe, and Nile, 
first-class battleships. The ‘‘ gradual development ” for 
the last thirty years mentioned in the article must, there- 
fore, we presume, refer to the self-holding brakes and 
driving-pin arrangement, 

You published articles upon Mr. Baxter’s gear, also 





illustrations, in your issues of September 5, 1884, and 
February 20, 1885, and a paper was read by Mr. Baxter 
at the Institution of Naval Architects’ meeting in London 
on April 15, 1886. 
Yours faithfully, 
For Baxters, Limited, 
Frep. W. Baxter, Director. 
Sandiacre, near Nottingham, August 27, 1895. 





LINK BELTING. 
To THE Eprror OF ENGINEERING. 

Srr,—Would you kindly inform me as to the horse- 
power which may be safely transmitted by a link belt 
8in. thick and 20in. broad running at 5000 ft. per 
minute ? Under these conditions, a firm: of manufacturers 
give the horse-power of their belts as 240 to 300, while a 
trade contemporary of yours gives it as 12 2. ’ 

I may state further that the belt in question is about 
55 ft. long. 

Yours truly, 
GERALD W. CRAWFORD. 
302, High-street, Watford, Herts, 
August 27, 1885. 





A PROBLEM. 
To THE Eprtor OF ENGINEERING. 
S1r,—Will you kindly inform me through your valuable 


paper : 

1. What construction in the United Kingdom required 
the greatest engineering skill in the present century ? 

2, What construction in the world required the greatest 
—oree skill ? . 

he inquiry is nob in connection with the expense or 
usefulness of the construction. An answer will greatly 
oblige. 
Yours, 
August 20, 1895. B. 8. C. 








SticHt RAR COLLISION NEAR BASINGSTOKE. — At 
dusk on May 23 last the engine of a down passenger 
train burst a tube when running between Old Basing and 
Basingstoke East cabins on the London and South- 
Western Railway, and came to a stand with its tail 
106 yards outside the Hast. Basingstoke distant signal. 
The driver sent his fireman forward for assistance, and 
the guard walked up to the engine to ascertain the cause 
of the stop. He then went back to protect his train, but 
seeing a white light approaching on the up line, he ran 
back to the engine, as he thought it was an assisting 
engine. It turned out, however, to be an up train, and so, 
after this slight delay, he again returned towards the rear of 
his train, but before he could get to it, it was run into by 
another down passenger train from Old Basing. The 
three rear vehicles—a carriage truck and two horse-boxes— 
were derailed and damaged, and the trailing wheels of 
the fourth vehicle were also thrown off the rails, and the 
carriage—a composite one—was slightly damaged. All 
the vehicles were empty, and no one was in any way hurt, 
as the driver of the second train was keeping a good look- 
out, and saw the tail lights of the first train when some 
150 to 200 yards off. He very promptly applied his 
brake and reversed his engine, and reduced his speed from 
45 or 50 miles per hour to about 7 miles before actually 
striking the first train, and, no doubt, averted what might 
have been a serious collision by his promptitude, for which 
Major Marindin justly compliments him. As to the 
immediate cause of the collision, it arose, no doubt, owing 
to a misunderstanding between the two signalmen. The 
man at the east cabin telephoned to Old Basing on the 
first train being so long in the section, asking where it 
was. He states that he specified the train, while the Old 
Basing man asgerts that he simply asked for the ‘‘ down” 
train, and, therefore, he thought he referred to the 
second train then due, and he said he had not got 
it yet. In the end, therefore, the East man 
eg his signals to ‘* Danger,” thinking the line had 

n blocked by mistake, and eventually took on the 
second train. From the east signalman being surprised 
at the advent of the fireman of the disabled train, and 
from what he said to him, Major Marindin is inclined to 
think that the mistake arose with the East signalman not 
specifying the train, and he, therefore, places the responsi- 
bility of the collision on this man’s shoulders. At the 
same time he adds that although mistakes between 
signalmen in carrying out the block working are very rare, 
yet as when they do occur they usually lead to very 
disastrous consequences, he hopes that this slight collision 
will induce the South-Western Company to extend the 
lock and block system (which they already have on parts 
of their line), oo it is rendered impossible to clear 
back for a train until the preceding one has actually passed 
on or been accounted for in some form. Major Marindin 
thinks the guard might have been a little smarter in pro- 
tecting his train, but does not think his delay was in any 
real degree censurable. As regards the driver of the 
second train, who did not shut off steam or slow down 
sufficiently to stop at the distant signal, if need be, on 
seeing it at ‘‘ Danger,” in accordance with the well-known - 
rule, the Government Inspector declines to find fault with 
him, as he points out, with perfect truth, that now distant 
signals are looked upon as mere indicators of the position 
of the home signal, and that, therefore, drivers habitually 
pass the distant signal without reducing speed, and pre- 
pare to stop at the home signal only, but he adds very 
pertinently that he must again call attention to the 
necessity of altering this rule in accordance with the pre- 
sent practice, remarking very justly that a rule which is 
never enforced is worse than useless. We need hardly 
add we fully agree with this. 
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MISCELLANEA. 

Ir has been decided to hold a second British and 
Colonial Exhibition in St. James’s Hall, Manchester, 
from September 23 to October 12. The last exhibition 
of the kind was held in September and October last year, 
and was visited during 17 days by 65,000 people. 

The officials of the London, Brighton, and South Coast 
Railway Company have decided to abandon all inten- 
tions of attempting to raise the steamer Seaford, which 
foundered in the English Channel after being in collision 
with the steamer Lyon on the night of the 2th inst. 


The four new steamers to be built for the Irish mail 
service at Birkenhead, will cost 380,000. ; and to cover 
this expenditure the City of Dublin Steam Packet Com- 
pany will issue debentures for about 400,000/., bearing 
interest at 34 per cent. 


At Sunderland gas engines have been adopted to drive 
the centrifugal pumps at the docks without the interven- 
tion of belts or gearing. The installation comprises two 
Tangye’s 40 horse-power engines, each connected to a 
21-in. centrifugal pump. 

There were two remarkably high tides in Liverpool on 
Thursday, so much so that the bridges were elevated on a 
slant from the pierhead to thelanding stage. At 12.20 on 
Thursday morning the water rose in the river toa height 
of 20 ft. 10 in., and at dead low-water the tide was 11 fo. 
6 in. below the old dock sill. 


At the request of Lloyd’s Committee, the Board of 
Trade are considering the desirability of sending a repre- 
sentative to Washington for the purpose of arranging 
with the United States Government a joint scheme for 
the destruction of floating derelicts on the ocean high- 
ways, and more especially in the North Atlantic. 


A new dry dock is to be constructed at Bremerhaven at 
an expense of 250,000/. The dimensions will be: Length, 
about 670 ft.; breadth, about 85 ft. ; and depth, 314 ft. 
The dock is expected to be ready in the course of 1898, 
The German Empire and the city of Bremen each pay 
about half the cost. 


Mr. Chaplin, in the House of Commons last Monday, 
stated that the subject of motors for horseless carriages 
was one to which his attention had been drawn, and it was 
his intention to carefully consider it in connection with 
the Bill which was introduced last session by his pre- 
decessor. 


We have received a copy of the new calendar for 
University College, Bristol, an institution in which much 
attention is paid to technology. The engineering de- 
partment is under the direction of Professor Ryan, D.Sc., 
and is well equipped with the necessary laboratory 
appliances. 

The Persian Government has requested the Russian 
Government to send some Russian engineers to Persia in 
order to make preliminary plans and proposals for the 
building of a railway which will connect Teheran and 
Tebris with the Trans-Caucasian Railway. To find the 
necessary money for this railway, the Persian Govern- 
ment is contemplating the introduction of new taxes. 


Last Saturday, the 24th inst., Messrs. Brown Boveri 
and Co., of Baden, Switzerland, celebrated the comple- 
tion of their 1000th dynamo, the 1000 machines thus 
constructed at their works in a little over three years re- 
presenting in the aggregate 55,000 horse-power. An 
account of some among the numerous installations 
carried out by this young and deservedly successful firm 
will bo published in our columns before long. 


The Great Western Railway Company has purchased 
the property of the Swindon Junction Hotel Company 
for 100,000/., in order to rescind the agreement of 1841 
that all passenger trains, not for special purposes, should 
stop at Swindon for 10 minutes for refreshments. The 
other parties to the contract undertook to erect refresh- 
ment rooms and pay a yearly rent of one penny. This 
change will enable the company better to meet the com- 
petition of the South-Western Railway. 


The programme of the technological examinations of 
the City and Guilds of London Institute bears evidence 
of the important work done by this body in spreading a 
knowledge of ‘the theoretical principles on which the 
various arts and crafts of the country are founded. 
Examinations are now he'd in no le s than 65 subjects, 
and the staff of examiners is, on the whole, excellent, 
though no doubt some few of the appointments may bs 
open to criticism. 


The list of mines at work in the United Kingdom in 
1894 has just been published as a Blue-book. The list 
bas been rearranged in accordance with the recommenda- 
tions of the Departmental Committee on Mining Statis- 
tics, The names of the mines for each inspection district 
are arranged, first, in counties, anc within each county, 
in alphabetical order. The list for each district is supple- 
mented by an alphabetical index of 2wnere, giving postal 
addresses, together with the name and situation of the 
mine or mines belonging to each firm. A newcolumn has 
been inserted in the list of mines, showing the number of 
persons employed. 


Referring to our recent publications of the new types 
of guick-firing guns constructed by the Société Nordenfelt, 
of Paris, we have received a report containing a striking 
example of the efficiency of the system of reduced powder 
charges and chambers recommended by that Socicté for 
smokeless powders. At the proof-firing in Belgium by 
the inspecting officer of a foreign Government, which had 
ordered some guns of this type, the 6.pounder quick-firing 
gun of 60 calibres length gave an initial velocity of 2493 ft. 
per second and 134 tons pressure per square inch, with 








the small charge of 143 0z. of smokeless powder, and 
2548 ft. velocity and 15? tons pressure: with a charge of 
15} oz. 

On Thursday, the 22nd, the Invicta Patent Brick Manu- 
facturing Company, Limited, of St. George’s House, East- 
cheap, London, E.C., gave a demonstration of a new 
semi-dry brickmaking machine which has been patented 
by two Australian engineers, Messrs, Blank and Le- 
febure. The raw material is ground up in a pugmill 
having a perforated pan, through the orifices in which 


the ground material falls, to be collected in the boot of an 1 


elevator, which delivers it on to a loft over the moulding 

and pressing machine. This latter has two plungers for 

each mould, the cams for working which are both on 

the same shaft. One plunger being forced down as the 

other is forced up, the pressures on the framework of the 

— are neutralised, and the liability to breakage 
uced. 


From the report of the Science and Art Department 
just issued, it appears that last year there were 9435 
scienceclasses, with 183,120 students, in operation through- 
out the country. This, however, shows a considerable 
decrease on the figures for the previous year, there being 
over 10,000 fewer studenst. This, no doubt, is largely due 
to the organisation of more pretentious technical colleges, 
many of which do not work under the regulations of the 
Department. Reports as to the quality of the work done are 
given by the examiners, but the papers are not given, 
so it is impossible for us to form any opinion as to whether 
the requirements of the Department are being kept up to 
date. In the sections of steam and applied mechanics, as 
we have repeatedly pointed out, reform was badly wanted. 
The total expenditure of the Department for the year 
1894-95 was 698,522/., of which 41,6507. was absorbed by 
the expenses of administration and of the central staff. 


Messrs. Chapman and Hall, of 11, Henrietta-street, 
Covent Garden, London, have sent us a catalogue of 
their scientific publications. This is of very consider- 
able extent, and is enriched by including all the pro- 
ductions of Messrs. Wiley and Sons, of New York, for 
whom Messrs. Chapman and Hall, as we lately an- 
nounced, are the sole agents in Great Britain, the 
colonies, and the Continent. The catalogue includes 
an index to subjects, an index to authors’ names with 
their publications, and a complete list of titles arranged 
in classes. Civil engineering occupies nine pages, me- 
chanical engineering eleven pages, and mechanics one page. 
The other classes are agriculture, dairy farming, army 
and navy, engineering and surveying, astronomy and 
physiography, botany, building construction and archi- 
tecture, chemistry, assaying and metallurgy, geometry, 
mathematics, hygiene, mineralogy and mining, engineering 
surveying and hygiene, physics, zoology, art, and miscel- 
laneous. Messrs. Chapman and Hall are the agents to 
the Science and Art Department at South Kensington. 





LAUNCHES AND TRIAL TRIPS. 

Messrs, MackigE AND THOMSON, Govan, launched on 
the 19th inst. the Dayspring, a steam auxiliary steamer, 
which they have built to the order of the John G. Paton 
Mission Fund for mission work in the New Hebrides. 
The dimensions of the vessel are: Length, 157 ft. ; 
breadth, 23 ft. ; and depth, 11 ft., with a gross tonnage of 
about 380 tons. Triple-expansion surface-condensing 
engines, with cylinders 10 in., 16 in., and 26 in. in dia- 
meter respectively, and 21 in. stroke, will be fitted by 
Messrs. Hall Brown, Buttery, and Co., Govan. The 
boiler will be fitted for a working pressure of 200 lb. 
Bevis’s patent feathering propeller will be used. 


The s.s. Minila, sister ship to the steamers Barcelona 
and Cadiz, and the third of a new line of steamers to be 
run by Messrs. Pinnillos, Izquiderdo, and Co., Cadiz, to 
give a monthly service between Glasgow, Liverpool, the 
principal Spanish porte, and the Philippine Islands, went 
her trial trip on the 20th inst. She has been constructed 
by Messrs. Charles Connell and Co, Whiteinch, and is 
of the following dimensions: Langth, 390 ft.; breadth, 
46 ft.; depth, 314 ft.; load displacement, 8700 tons. Her 
machinery, consisting of a set of triple-expansion engines 
having cylinders 30 in., 48in., and 78 in. in diameter by 
54 in. stroke, two double ended boilers and one large 
single-ended boiler, with donkey boiler, eight steam 
winches, Weir’s feed pumps, heater, and evaporator, and 
all the latest improvements, has been constructed by 
Measrs. Dunsmuir and Jackson, Govan. The trial proved 
satisfactory in every respect, the speed attained being 144 
knots, partly loaded. 





At Renfrew, on the 2ist inst., there was launched, 
complete, from the yard of Messrs. Wm. Simonsand Co., 
Limited, to the order of the Agent-General for Natal, for 
the Port of Durban, the sand pump hopper dredger 
Octopus. This vessel has a hopper capacity for 1300 tons 
of dredgings. The hull is divided into nine water-tight 
compartments by means of bulkheads extending up to the 
main deck, and the principal dimensions are: Length, 
215 ft.; breadth, 36 ft. 6 in.; depth, 15 ft. 9 in. 
The centrifugal sand pump3, two in number, are 
fitted at the forward end ot the hopper in a separate 
compartment. They are capable of raising 3000 tons 
of sand per hour, and working to a depth of 
40 ft. under water level. They are driven separately by 
two sets of independent triple-expansion engines, working 
in connection with an independent condenser and air and 
circulating pumps of special design. This machinery is 
fitted between the pumpengines. The pumps are capable 
of discharging on shore a distance of 2000 ft. through 
pipes. The large main suction pipe is fitted in a central 
well in the fore part of the vessel, and is controlled by 
means of powerful hydraulic gear fitted on the upper deck, 


This pipe is attached to the hull of the dredger by a novel 
arrangement of swivelling gear and special flexible joint 
for preventing ‘damage when at work in ex places, 
the lower end of the suction pipe being so arranged that it 
has a working radius of 25 ft, without moving the vessel. 
The pipe can be lifted in a very speedy manner when 
required. The propelling engines are two sets of the triple- 
expansion type of 1250 indicated horse-power driving twin 
propellers with a speed of 94 knots per hour. The dia- 
meters of the cylinders are as follows: High-pressure, 
254 in. ; intermediate, 244 in. ; low pressure, 39 in. ; stroke, 
4in. 


There was launched on the 23rd inst. from Messrs. 
Russell and Co.’s Kingston yard, Port Glasgow, one of 
the largest cargo carriers ever built at Port Glasgow, her 
carrying capacity being 7100 tons, the net register 3050 
tons, and the gross register 4640 tons. The dimensions 
are: Length, 382 ft.; breadth, 47 ft.; depth, 31 ft. 7 in. 
This vessel will be — by Messrs. Dunsmuir and 
Jackson, Glasgow, with triple-expansion engines. The 
owners are Messrs. G..M. Steeves and Co., Liverpool. 





PERSONAL.—The Société Anonyme de Marcinelle 
Conillet (Belgium)—Kiinster and Co., 70, Gracechurch- 
street, E.C.—have obtained from a Spanish railway 
company an order for 20,000 tons of steel sleepers and 23 
large locomotives. 





German Roiiinec Strock.—The administration of the 
Prussian State Railways has let contracts for the con- 
struction of 3550 additional goods trucks. The trucks 
have been contracted for at from 69/. to 1067. each; the 
difference in prices is, of course, accounted for by brakes, 
covers, &c., being provided in the case of the more ex- 
pensive trucks. 





Tue British ASSOCIATION FOR THE ADVANCEMENT OF 
Scrence. — The British Association will meet this year 
at Ipswich, the proceedings commencing on Wednesday, 
September 11, by the Presidential Address. The various 
sections will begin operations on the Thursday, and by 
the courtesy of Professor Hudson Beare we are able to 
give an outline programme for the Me-hanical Section : 


British AssociATIon—IpswicH Megegrtine, 
Section G'.—Probable Programme. 
Thursday, 12th. 
1. Address by President. Professor Vernon-Har- 
court, M.I.C.E. 
2. Light Railways in Agricul- Major-Gen. Webber. 
tural Districts. 
3. Congelation of Soil for foun- M. Gobert (a Belgian 
dation purposes. engineer), 
4, ee | Coal Borings(alocal R. C. Rapier. 
work). 


Friday, 13th. 

. The Growth of the Port of W. Birt(Gen. Manager 
Harwich. G.E.R.), 

. Notes on Improvement of The President, 
Maas in connection with 
Hook of Holland Route. 

. Snowdon Tramroad. 

R — on Autumn Floods of 

4 


o oO 


Sir Douglas Fox. 
W. H. Symons. 


F. G. M. Stoney (de- 
signer of Richmond 
eir), 


=) aon 


. River Weirs and Flood Pre- 
vention. 


Saturday, 14th. 
Dredging Operations at A.G. Lyster, M.I.C.E. 
Mersey Bar. 

Carbonic Anhydride Refri- E. Hesketh (of Hall 
gerating Machinery. and Co., Dartford). 
Deodorising Sewage by Her- F. Napier (Borovgh 

mite Process at Ipswich. Analyst). 


Monday, 16th (Elec. Day). 


ii. 
12, 


13. Induction Telegraphy, Notes W. H. Preece. 
on further Advance. 

14. Glow Lamps. W. H. Preece. 

15. Modern Applications of Elec- P. Dawson. 
tricity to Traction. 

16. The Chloride a. W. H. Earle. 

17. Extension and evelop- Major-Gen. Webber. 
ment of the Telephone in 
Agricultural Districts. 

18. Telephony. A. R. Bennett. 

19. The Field Telegraph in P. V. Luke (Dep. 
Chitral Campaign. Director of Tele- 

graphs in India). 

20. A New Portable Photo- W. . Preece and 
meter. A. P, Trotter. 
Tuesday, 17th. 

21. Interim Report of Com- 
mittee on Standardising. 

22. Modern Flour Milling Ma- F. W. Turner. 
chinery. 

23. Paper-Making Machinery. Mr. Mason. 

24. Printing without use of F. Southward. 
Movable Types. 

25. Incandescent Gas Lamps. C. Cooke. 

26. B.A. Standard Small Screws. R. B. Crompton. 

27. Uniform Factor of Safetyin F. Key. 


Steam Boilers, 
(Signed) T. Hupson Beare. 
This ir, we believe, the first time that such a programme 
has been issued, but we hops that the custom thus inau- 
gurated will persist in future, Hitherto attending this 
section—and, indeed, many of the others—has been too 
much like taking a dip into a ‘‘lucky bag.” One did not 
know what subjects would appear from day to day, and 








the proportion of blanks to prizes was unnecessarily large. 
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STEAM BOILER INJECTORS. 


CONSTRUCTED BY MESSRS. HOLDEN 







Fig.1. 
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THE annexed engravings show two forms of injectors 
manufactured by Messrs. Holdenand Brooke, Limited, of 
St. Simon’s Works, Salford, Manchester. The specially 
new feature is the self-contained back-pressure valve, 
so placed and arranged as to be readily examined and 
reground. The valve is of the clappet form, and all 
that is required to regrind it is to employ a screw- 
driver for revolving it on its seating. 

The injector, shown in Figs. 1 and 2, known as 
Class V, is specially intended for vertical boilers, 
and may be screwed either direct into the boiler-plate 
or into an ordinary stopcock, this being itself screwed 
direct into the boiler ; the latter arrangement enables 
the back-pressure valve to be examined under steam. 
Many of these injectors are now being used for steam 
cranes, for which purpose it will be seen that they are 
very suitable, but they are, of course, equally suitable 
for any other type of vertical boiler. 

The injector shown in Figs. 3 and 4, and known as 
Class A V, is suitable for any boiler, butit is intended 
more particularly for those of the portable or locomo- 
tive type, such as those used for agricultural engines 
and the boilers of small locomotives. It has a self- 
contained back-pressure valve on the same principle 
as the Class V injector, and also a self-contained stop 
valve. Both these injectors are provided with regu- 
lating cocks to enable them to be adjusted for varia- 
tions in steam pressure, 





TRIPLE-EXPANSION CORLISS ENGINE. 

ON our two-page plate we commence the publication 
of the drawings of a set of inverted triple-expansion 
engines with Corliss gear, constructed by Messrs. 
Fraser and Chalmers, of Chicago, U.S A., for the Van 
Beers Mining Company, of Kimberley, South Africa. 
The history of these engines is somewhat remarkable. 
The Van Beers Company of Kimberley asked for 
tenders for three engines, each to indicate 225 horse- 
power at 75 revolutions, with 125 lb. boiler pressure. 
At the same time they were to be strong enough in all 
parts to work with a pressure of 1501b. per square 
inch, and, further, to capable of developing 300 
indicated horse-power at the lower pressure. It 
was required that on a basis of 225 indicated 
horse-power, and with steam of 120 Ib. pres- 
sure, the engine should develop its power with 
& consumption of not more than 144 lb. of feed water 
per effective horse-power. Many of the leading firms 
in England, the Continent, and the United States, 
were asked to put in tenders, All but two stated that 
under the conditions named such a result was impos- 
sible, and, therefore, they refused to make offers. Of 
the firms left Messrs. Fraser and Chalmers were 
willing to give the required guarantee, and the con- 
tract was awarded to them. The engines they offered 
were of the vertical triple-expansion condensing type 
with two cranks, the cylinders being 11} in., 19 in., 
and 30 in. in diameter respectively, with a stroke of 





36 in. The high-pressure cylinder is located above the 
intermediate-pressure cylinder, and there is a receiver 
between each pair of cylinders. In a future issue 
we shall illustrate the details, and give an extended 
description. 





INDUSTRIAL NOTES. 


THE International Co-operative Congress, held 
during last week, partly at the Society of Arts and 
partly.at the Crystal Palace, might have been a congress 
of great diplomatists engaged in some delicate matter of 
international policy in so far asthe sobriety and business- 
like proceedings were concerned. The meetings and 
the discussions had nothing in them to remind one of 
the international conferences on labour, in which the 
proposals are almost as various as the delegates are 


numerous, and in which, while professing to be seck- | as 


ing the same object, each has a different way of attain- 
ing the end in view. It would seem, indeed, that the 
co-operative movement has a sobering effect ; for the 
delegates, foreign as well as British, carried out their 
programme in a businesslike way, which gives promise 
of a successful future. In some points of detail there 
were shades of difference, but in no case were they very 
pronounced, On the question of profit-sharing, some 
preferred the term ‘‘ participation in profits,” which is 
perhaps the best term, for the profits are not shared 
exactly, but appropriated, so that the workmen or 
employés participate when profits are made above and 
beyond what is required to pay interest on capital. 
The feeling was more general than has heretofore been 
the case, that the workpeople, whether members or, 
in other words, shareholders, or not, should participate 
in the profits made. An extension of the busines of 
co-operation is really rendered necessary by the large 
increase of capital for which there is little, if any, out- 
let. There are two ways in which such surplus capital 
can be employed, both of which were advocated at the 
congress, one being co-operative production, and the 
other international co-operative trading. Co-operative 
production is already in operation both here and on 
the Continent ; but all admit that its success is not 
equal to that of the co-operative store. The fact is 
that buying and selling do not involve the same diffi- 
culties as are involved in manufacturing production. 
As regards international trade, that is, dealings 
between co-operative bodies of difierent nationalities, 
this is a new feature which has been scarcely touched, 
certainly not to any extent developed. The Co-opera- 
tive Wholesale Society sends out its buyers to all 
parts of the globe, so as to purchase in the first 
markets as far as possible. The society has its own 
fleet of ships to carry the produce thus bought. But 
neither the British societies, nor the foreign societies, 
purchase much from each other. To carry on an inter- 
national trade successfully requires that each society 
shall use something that another society produces. For 





example, Lancashire might produce just the class of 





cotton is required by the French workmen, but 
could the Lancashire operatives find a market for 
French-made silks so as to enable them to trade satis- 
factorily ? Again, Leicester can produce boots and 
shoes, and so can the Paris workmen; but can the 
exchange those goods with advantage? The Frenc 

eople can produce grapes and wine ; can they take 
British fruit or beer inexchange? If the co-operators 
limit themselves in production to what they can sell to 
each other, they will stultify themselves. Cautiously 
and prudently they may effect interchanges, but the 
whole system will have to be enormously developed 
before any great inter-trade can result. 





The arrangements for the meeting of the Trades 
Union Congress at Cardiff on Monday next, and during 
the week, are completed, in so far as the local arrange- 
ments are concerned, and also as regards the report of 
the Parliamentary Committee and the details as to 
business, resolutions, &c. The Cardiff local trades 
have subscribed liberally towards the expenses of enter- 
taining the delegates, for the actual cost of the con- 

ress is defrayed out of the delegates’ fees of 10s. per 
Saheene. Among the local subscriptions are the 
Boilermakers 30/., the Coal-trimmers 25/., the En- 
gineers 20/., and some other trades in proportion. 
Among the entertainments and extras, apart from the 
sittings and business of the congress, will be a grand 
concert on September 3 by the Treorky Male Voice 
Choir, a Channel trip, the usual banquet, and a grand 
demonstration on the Saturday. The Parliamentary 
Committee have been in session most of the week, as 
the preparations are more than usually delicate, owing 
to the strong opposition to the new standing orders, 
aud the rather stringent regulations as to the grouping 
of the numerous resolutions, the effect of which will be 
to curtail the opportunities of speaking. Among the 
newer men there is less self-restraint in the matter of 
speaking than among the older unionists. The reason for 
this probably is that the newer delegates have to justify 
their election, and silent votes will not so effectually do 
this as oratory. The restrictive order as to representa- 
tion will not cut down the number of delegates, as was 
supposed would be the case, as some of the older unions 
will increase the number, so as to be on a par with the 
newer unions. The Gas-workers’ Union will have 14 
delegates, or as many as the Boilermakers and Iron 
Ship Builders, The Gas-workers will oppose the re- 
scinding of the ‘ Collectivist resolution.” But this is 
natural, as perhaps the first great industry which will 
be completely municipalised, will be the gas under- 
takings of the country. Gas and water will, before 
many years, bein the hands of the local authorities as 
a matter of necessity. But it does not follow that all 
other industries will also fall into the hands of the 
State or of the municipality. Those who will vote for 
the first will not vote for the rest. 





America will be for the first time represented at the 
Trades Congress by delegates specially appointed. 
They will not be, however, delegates in the same sense 
the British delegates, but merely invited visitors, 
who may make speeches by permission, but cannot 
vote. The two delegates are well known in America, 
and their reputation has spread even to England. Mr. 
Samuel Gompertz has been closely associated with 
several, if not most, of the recent labour struggles in the 
United States, and Mr. P. J. Maguire is also tolerably 
wellknown. These delegates were met at Southamp- 
ton by Mr. David Holmes, J.P., the chairman of the 
Parliamentary Committee, whose recent visit to the 
United States was everywhere commended. The two 
delegates are said to represent practically the whole of 
the labour unions in America, with the exception of 
the Brotherhood of Locomotive Engineers, and the 
Bricklayers’ Union and the Knights of Labour. Mr. 
Gompertz states that the labour unions are turning 
away from the Socialists, whose game is ‘pretty 
well played out. But most of the unions are 
currency reformers, in favour of bi-metallism. 
There is no representative of labour in the American 
Congress. On the question of tariffs the unions are 
not agreed, so that they avoid it, as the 
British unions do religious dogmas. The delegates 
state that their mission is to fraternise and to study 
the labour question as it is presented to them in 
England. They are not here to propound schemes, in 
fact the workmen have rather got tired of schemes. 
Organisation is the great thing at present, —*, in 
America, where so many nationalities exist. The 
delegates are emphatic in their declaration that the 
labour unions in America have felt ‘a revulsion 
against the Socialist party, its leaders and its tactics.” 
The movement did very well when trade was bad, and 
the people were distressed ; now, when trade is better, 
the men revert to the old lines of the labour unions. 
It seems that all nationalities are admitted into the 
labour unions except the Chinese. 





The engineering industries throughout Lancashire 
show a steadily increasing activity in most branches, 
but it is still only in exceptional instances that the esta- 
blishments are more than moderately well off for work, 
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Whether this be due to the general holiday tendency 
of the people at this season of the year, or to hesitancy 
to embark in great undertakings, is not quite apparent. 
Stationary engine builders are for the most part well 
supplied with work for some time to come, and 
machinists are, a3 a rule, also well supplied with 
orders. Machine tool makers have recently secured 
a fair amount of work, but generally they are not 
pressed with orders, asc engineering establish- 
ments are fairly well supplied with work, but can 
scarcely be said to be really active. Boilermakers 
are better off for work than they have been for 
some time past, but these are not pressed with orders. 
Locomotive builders are still but indifferently supplied 
with orders, and the railway carriage and wagon 
builders are little more than quiet. Some of this may 
be due to the backwardness of specifications, as some 
good orders were secured a little time ago. There is 
less complaint among the workers, and a steady de- 
crease in the number out of work is reported. The iron 
trade shows signs of real improvement, as a tolerably 
large volume of business has been put through, and 
there is manifest a a position as regards prices. 
The larger users of iron have now, however, secured 
themselves for the remainder of the year. Neverthe- 
less, makers are so heavily sold that they do not ap- 
ear to be at all eager for fresh orders ; indeed, some 
nel withdrawn quotations for the present. In the 
manufactured branches there has been continued im- 
provement, and prices show an upward tendency, only 
regular customers being dealt with at recent rates. In 
the steel trade the improvement is maintained in nearly 
all cases, and in some instances the tendency is up- 
wards. Steel boiler-plates are in demand, and an ad- 
vance is not at all difficult to obtain, as there is a 
prospect of further advances in the steel industries. 





That the recent improvement in the iron trade in 
the Wolverhampton district continues is manifest from 
the fact that the price of unmarked iron has gone up 
again 5s, per ton, being the second advance within 
about four months. Some merchants and consumers 
have canvassed and criticised the action of the Un- 
marked Ironmasters’ Association for this second ad- 
vance, as not necessary or justifiable ; but it is pointed 
out that considerable quantities of material have 
changed hands at theadvance. The fact is that stocks 
were low, and buyers knew this to be the case, but 
held back in the hope, if not expectation, that some 
untoward circumstances might still arise in their 
favour. Pig iron is dearer, and there has been quite 
a rapid increase in the prices of sheets, the advances 
being much larger than could have been anticipated. 
Buyers for export have large contracts on hand, which 
they are desirous of placing, but makers are shy of 
entering into contracts, at present rates, beyond the 
current quarter. Home consumers are also steady in 
their demand, so that the outlook is rather in the 
direction of still higher prices. The demand for 
marked bars is also fairly good, especially from abroad. 
The steel trade is also very busy, the works are in full 
swing, and inquiries are brisk for sheets, blooms, and 
billets. Altogether it appears to be likely that the 
remainder of the year will be full of activity in the 
iron and steel trades of the district. The engineering 
and constructive branches are also fairly busy, in some 
cases increasingly so. There is an almost total absence 
of labour disputes in the district, and there is an 
expectation of an advance in rates of wages at the 
next ascertainment by the auditors for the Midland 
Wages Board. 





In the Birmingham district the iron trade has 
greatly improved, compared with what it was. There 
is a hopeful tone as regards the turn of affairs, orders 
being freely given, with stiffeoing prices. Trade is 
improving with the Australian markets, the United 
States, and with parts of Africa. Tinplates and steel 
strips are much in request for America just now. 
Altogether the prospects have brightened in the iron 
and steel industries. In the engineering and cognate 
branches the improvement is still slow, but it con- 
tinues. The local special trades are also looking up 
somewhat. 





A rather serious dispute has taken place in the 
Dundee jute trade, owing to a demand by the workers 
for an advance of 10 per cent. in wages. About 5000 
hands struck work at the beginning of last week. The 
number soon increased to 8000, then to 15,000, and at 
the close of the week some 27,000 persons were idle. 
One of the firms agreed to give an advance of 5 per cent., 
and the operatives accepted the amount and continued 
at work, while these who had left returned to their 
employment. The other employers refused to accede 
to the demands, or to offer any compromise, and agreed 
to a general lock-out, with a penalty clause of 500/. not 
to advance the general rate of wages, and not to open 
the works until the strike is ended. It is rather sin- 
gular that the operatives at three mills at Blairgowie 
have struck for longer hours than the 40 hours per 
week at which they were working. The aspect of the 
case is serious, as the whole of the employers, except 





the one firm, will close about 34 mills, unless an 
agreement is effected, while 40 firms have signed the 
lock-out agreement with the penalty clause of 500/. 
Some disorderly scenes were enacted towards the 
close of the week at the mills where the workpeople 
refused to come out on strike. 





In the tinplate trade there are still a large number 
idle, about 2000 in the Llanelly district alone. At 
Foxhole the men resumed work at 12 per cent. reduc- 
tion in wages, and at Landore the men resumed work 
at 12 per cent. below the standard. It is not a little 
singular that the trade is increasing in Staffordshire 
and the surrounding district, even with America, 
while in South Wales, the home of the industry, ina 
certain sense, there is difficulty in carrying it on. 


The annual report of the Amalgamated Railway 
Servants shows an evident degree of prosperity. The 
branches have increased from 412 to 458, and the 
membership from 38,826 to 40,993. The total balance 
in hand has increased to 140,254/., or nearly 18,000/. 
The total income for the year was 35,144/. The report 
states that the society is rapidly growing in favour 
with the railway companies as well as with the men, 
and with the general public also. This undoubtedly 
is due to the way in which the movement is carried on. 
Some years ago, after the strike on the Cambrian 
Railway, one of the directors in the House of Com- 
mons paid a high compliment to Mr. Harford, as 
noted at the time in ‘‘ Industrial Notes.” Recently 
the position of the men in general, on some lines par- 
ticularly, has improved, and the improvement is 
steadily going on. 





The tardiness with which the Board of Trade report 
on trade unions is issued is again shown by the publi- 
cation of the seventh report. The report deals with 
the year 1893, and is only just published. The value 
of statistics, such as these, mainly depends on 
their availability as soon as possible after the date to 
which they are made up. The facts, in so far as 
the chief unions are concerned, were given over a 
year ago in the columns of ENGINEERING. The only 
thing that now needs to be done is to give the aggre- 
gate figures. Particulars are given of 687 unions, 
as compared with 599 in the previous year. The total 
number of members was 1,270,781. The income for 
the year was 1,996,971/.; the expenditure was 
2,246,515l. ; the balance in hand was 1,653,068/., or a 
little more than one year’s full income. This is not 
enough, considering the vast liabilities of the chief 


uvions. The chief items of expenditure for the year 
1893 were as follows : 
£ 
Dispute benefit, or strike pay 733,045 
Out-of-work benefit (donation) 512,929 
Working and other expenses : 
(management) ae te 347,461 
Sick benefit ae ae 238,739 
Superannuation allowance ... 117,339 
Other benefits and grants 114,162 
Funeral benefit bss bes 94,192 
Grants to other trades, &c. ... 61,632 
Accident benefit ai Sot 26,074 
Total ... 2,245,573 


The Scottish miners have under consideration a 
proposal to institute a general demand for an increase 
of 6d. per day in wages, or the restitution of the 6d. 
which was taken off last year, and against which the 
men struck, spent all their money, and had to resume 
work without attaining their object. The conference 
which met to discuss the proposal was a large and 
representative gathering, but the decisions were not 
known, as the sittings were held with closed doors. 
The probability is, however, that the National Federa- 
tion will be cons™Ited before any decisive step is taken 
in the matter. 

A dispute of miners at the Carswood Hall Colliery 
Company’s pits, near Wigan, took place ere the close 
of last week, when about 500 left work in consequence 
of a new system of working, which means to them a 
reduction in wages. They also urge that it is contrary 
to the Rosebery Conciliation Board agreement. The 
matter is in the hands of the officials of the Lancashire 
Miners’ Federation, but if the agreement alluded to 
is violated it will come before the conciliation board 
as part of the business of the joint committee, 





If the labour items from Australia can be relied upon, 
the state of things is deplorable as to wages and con- 
ditions of labour. Farm labourers are sought at 9s. to 
10s. per week, some paying their own fares, others to 
have the amount refunded after six months. Boys are 
wanted at rates from ls. 6d. to 3s. per week ; bakers 
at 15s. per week ; woodsmen who can use the axe at 
5s. per week; other boys than above at food and 
lodging—no wages. This is not a very bright lookout 
for emigrants. In the towns it is not much better, but 
the prospects are a little brighter than they were in some 
branches of trade. The English workman is, however, 





better at home for the present. He knows the evils 
of British trade, but will be surprised at the hard life 
of the worker in the Australian colonies. 





THE IRON WORKS OF THE SOUTH OF 
RUSSIA.* 
By Grorcre Kamensky, Assoc. R.S.M., St. Petersburg. 

TuE government of Ekaterinoslav comprises in itself al! 
the necessary conditions for the development of a vast 
metallurgical industry—iron ores containing up to 70 per 
cent. of iron, coal (both coking and anthracite), manganese 
ore, limestone, dolomite, and fireclay, not to mention 
—— lead, and silver ores, and immense deposits of 
rock salt. In this paper the iron industry only will be 
considered, and an attempt will be made to show what 
has been already done, and what is being done by Russian 
and foreign capita), to make this one of the most im- 
portant future centres of the iron trade in the world. 

The first attempt to produce pig iron with mineral 
fuel in the south of Russia was made by the Govern- 
ment as far back as 1797 at the Lougansk Works, but 
without success, as no pig iron was obtained at these works 
when first erected, or after their subsequent reconstruc- 
tion. This failure was attributed to the quality of the coke 
employed, and in 1845 the Government transferred their 
experiments to Kertch, where they proposed smelting 
with anthracite from the Grousheffsky mines. These 
experiments, however, also proved unsuccessful, and the 
works erected for the purpose were definitely closed 
during the Crimean War. Far from being discouraged 
by these failures, the Government about 1850 decided to 
erect another experimental works on the River Sadki, 
three miles from Korsoun, in the district of Bakhmont, 

overnment of Ekaterinoslav. These were named the 

etrovsk Works in memory of Peter the Great, who first 
directed attention to the mineral wealth of the south of 
Russia. The locality was apparently well chosen, being 
in the close proximity of coal and iron ore, and the enter- 
prise began by giving a good resalt in the form of 150 
tons of pig iron. It was then found, however, that the 
material of the furnace was not sufficiently refractory. 
This defect might have been easily repaired by lining the 
furnace with proper firebrick, but instead of this, the 
then director of the Government Mining Department, 
Mr. Rachett, ordered that rectangular furnaces of his own 
system should be erected, and the enterprise, once started 
on the thorny path of unsuccessful experiments, never 
recovered itself; and notwithstanding their excellent 
local conditions, these works were also closed. Soon 
afterwards, fresh attempts were made to establish the 
— of pig ironin the south of Russia, and the 

overnment again turned to the seat of its former experi- 
ments, and in 1866 erected furnaces at a short distance 
from Lougansk at Lisichansk. These works were com- 
pleted in 1870, and a staff of experienced workmen and the 
proximity of coal gave some hopes of success. It was 
subsequently found, however, that the coal at the disposal 
of the works coked badly, while the distance from which 
the iron ore had to be transported rendered it too costly. 

Thus all the efforts made by the Government to 
start the production of pig iron with mineral fuel in 
the south of Russia were unsuccessful; nevertheless, 
they had the result of inducing certain private indi- 
viduals to cope with the problem. Thus in 1868 the 
late Mr. John Hughes, formerly in the employment 
of the Millwall Works, London, offered to start a 
company with a capital of 300,000/., for erecting blast- 
furnaces and rolling mills, &c., in the Bakhmont 
district of the government of Ekaterinoslav, at the 
same time asking certain privileges of the Russian 
Government. The Government acceded to the conditions 
named by Mr. Hughes, gave him grants of Crown land, 
with the right of working the minerals under them, also 
the concession for the construction of a railway line (the 
Constantinoffka line) 564 miles long, passing through the 
works, and besides this, a premium of about 3/, 2s. per 
ton on the production of not over 5000 tons of rails yearly 
for a series of 10 years. Almost simultaneously with the 
erection of the Hughes (now Novorossiisk) works in the 
hig: of Ekaterinoslav, a large Russian capitalist, 

Ir. Pastoukhoff, began erecting a large iron works in 
the neighbouring province of the Don Cossacks. These 
works are situated at Soulin, on the Voronege-Rostov 
Railway, near the Groushefisky anthracite mines, and 
smelt their pig iron with anthracite. This being a 
perfectly new method in Russia, its inauguration 
required great perseverance and energy on the part 
of Mr. Pastoukhoff, and his efforts were only crowned 
with success after a long series of failures. Until 1887 
these remained the only active iron works in the south of 
Russia, and it was only in 1885 that the institution of a 
high duty on foreign pig iron, and the construction of the 
Ekaterininsky Railway between the rich iron ore deposits 
of the Krivoi-Rog and the coal measures of the Donetz 
basin, gave rise to the establishment of other works in 
this region. The initiator of this movement was the 
Briansk Company, who in 1887 opened their Alexan- 
droffsky Iron Works on the banks of the Dnieper. 
Two years later these works were followed by the 
Dnieproffsky or Kamensky Works of the South Russian 
Dnieper Metallurgical Company. In 1892 the Gdant- 
sefisky Works of the Krivoi-Rog gg a beer blew in 
their furnace, and in May, 1804, the Drougekoffsky 
Works of the Donetz Company started working. Besides 
these, the following projected works will shortly be 
opened : (1) The Donetsko-Urefisky Company’s works, 
with a capital of 14 million roubles. These works are 
situated at Ureffka, on the Ekaterininsky Railway, and 


* Read before the Iron and Steel Institute, Birming- 
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the erection of the blast-furnaces has already been started. 
(2) The Russo-Belgian Company, with a capital of eight 
million roubles, have this summer laid the foundations of 
a large iron works at Volyntsevo, on the Ekaterininsky 
Railway. These works will have their own coal and iron 
mines, quarries, &c., and the company has already secured 
a Government order for 193,550 tons of steel rails, to be 
delivered over six years, at 8/. 10s. per ton for the first 
three years, and 8/. 7s, 6d. during the remainder of the 
term, (3) A set of small charcoal furnaces erected near 
Kremenchug by Messrs. Kraft, and (4) a German com- 

any has rented land in the town of Marioupol, on the 
Bea of Azoff, for the purpose of erecting works for manu- 
facturing ship-plates, angles, and other shipbuilding iron. 

In 1893 the above-mentioned six works produced 
322,600 tons of pig iron, while in 1894 the production rose 
to over 414,500, and it is estimated that at the close of 
1896 the pig iron production of the South of Russia will 
have reached 645,000 tons. 

The existing iron works of the South of Russia may be 
divided into two groups, according to their economical 
position, namely, (1) those situated nearest the iron ore 
deposits of the Krivoi-Rog, and at a distance from the 
coal, and (2) those lying on the coal, and at a distance 
from theiron ore. The first group comprises: (1) The 
Gdantseffsky Works; (2) the Dnieproffsky or Kamensky 
Works; (3) the Alexandroffsky or Briansk Works; 
while the second group includes: (1) The Hughes or 
Novorossiisk Works ; (2) the Drougekoffsky Works ; (3) 
the Soulinsky Works. This order from west to east, or 
from ore to anthracite, will be retained in describing the 
works. Ib is first necessary to consider the raw materials 
employed by the works. 

Iron Ore.—Iron ore, in the form of brown hematite, 
cccurs in great abundance in the eastern portion of the 
government of Ekaterinoslav and neighbouring province 
of the Don Cossacks at Styla, Karakouba, and Sophieffka, 
&c. In general, it may be said that the iron ore deposits 
disseminated over these districts present a vast supply, 
capable of guaranteeing the production of pig iron for a 
long period. But, on the other hand, the majority of 
these deposits are not of great extent, having the 
character of ‘‘ mass” deposits, so that large works would 
have to simultaneously exploit several in order to insure 
a proper supply of ore. Moreover, the ore requires sort- 
ing, and is not distinguished forits purity. The following 
" — of such ores formerly smelted at the Hughes 

orks: 








| 2 Styla Ore. Karakouba Ore. 
ite, 1 A 
Description. = 2 pa ’ | 
22/82 No. | No.|No. No. No. | No. | No. 
Z°ln9| & 1116) 4.) 6& | 5h] 7%] 8 
Fe.0, 76.14 71.43 71.43) 70 00| 64.29 73.00 73.00| 76.14 73,00 
SiO, .. :| 870 17.60 12.00 20.00] 16.00 13.30 14.40, 7.60) 8.00 
Al,O, 5.00, 4.00 5.98 5.00] 8.00 .. | .. | 3.50 3.10 
pee | | 
P,0,.. | 1.00 0.488 0.13 0.25} 009 0.10 0.115) 0.167) 0.77 
Mn... ./|.. | .. | 4.00, .. | 8.00 cise 
CaO . | 2.85 0.835 ee .- | 3.00) 7.00 
Metallic iron, | | 
percent...| 53 | 50 50 50] 45 5L 51 /| 58, 61 





Recently, however, fresh deposits have been found in the 
neighbourhood of Sophieffkaff which are said to be of far 
greater extent, and to contain ore of great purity. 

These deposits are, however, of secondary importance 
compared with those of the Krivoi-Rog, situated along 
the Rivers Saksagan and Ingoulets in the Verkny-Dnie- 
profisky district of the government of Cherson, and it is 
exclusively owing to these deposits that the iron industry 
of the South of Russia has madesuch progress. The iron 
works of the south are mainly dependent upon the Krivoi- 
Rog ore for their production, the Donetz ore only being 
had recourse to i sin there is any difficulty in obtaining 
the former. These deposits extend almost uninterruptedly 
for a distance of 35 miles parallel to the River Saksagan, 
starting from Sergieffskaia, and terminating at the junc- 
tion of the Saksagan and the Ingoulets near the village of 
Krivoi-Rog. They are composed of regular highly in- 
clined valk of quartzite, containing 40 to 45 per cent., 
and even 48 per cent. of iron, in which occur the richer 
ores (iron glance and magnetite, containing 60 to 65 per 
cent. of iron, and even more) in extensive boat-shaped 
pockets lying with their length along the strike of the 
quartzite. Pants pockets narrow in with the depth and 
at each end; they are from 650 ft. to 2000 ft. long and 
65 ft. to 350 ft. thick, and contain from 322,000 to 
3,220,000 tons uf ore. The quartzite being the poorer ore, 
is only smelted by those works which are situated in the 
proximity of the —se and only the rich ore is 
transported to the works of the second category. It has 
been estimated that the deposits now being worked re- 
present a supply of 11,300,000 tons of ore, averaging 60 
per cent. of iron; but it is impossible to say what is the 
true extent of the ore district, as fresh deposits are being 
opened out every year, and many have not been properly 
surveyed. At the present time the 12 existing mines 
yield altogether 800,000 tons of orea year. All the mines 
are open workings at a depth of from 15 to 20 fathoms. 
The ore is covered by a layer of alluvium 16 ft. to 20 ft. 
thick, which in a few instances reaches 52 ft. The raising 
of the ore, including 74d. per ton royalty, costs about 
28#d. per ton, or, with carriage to the railway and loading 
in trucks, from 3s. 84d. to4s. 114d, per ton. Its selling 
price loaded in trucks, however, varies between 6s. 24d. 
and 7s. 5}d. per ton according to its richness and quality. 
The most important mines are the Saksagansky mine, 
belonging to a French company, the Novorossiisk mines, 
belonging to the Hughes Works, and the mines belonging 
to the Briansk and Kamensky Works. The analyses of 
Krivoi-Rog ores are given jn the next column, 











| | 

Description. No.1. | No. 2 | No. 3. | No. 4. 
Fe.0; 92.14 | 9142 | 92.48 | 95.70 
Sid... 593 | 6.74 | 8.76 3.00 
41,0, 0.50 0.90 | 100 | 1.00 
P.O; 0.08 0 067 0.1 | 0,024 
s 0.027 0.025-| .. | 0.104 
Ma 5 0.264 
Li oa = C600) .: | (Om 
Metallic iron, per ct. 64.50 64.00 | 64.73 | 67.00 


These analyses show that the Krivoi-Rog ore is consider- 
ably richer than the Donetz ore, and contains less silica 
and phosphorus. 

Until 1893 the ore was conveyed exclusively by road in 
carts; in 1893, however, a branch line (the Saksagan line) 
was constructed between the Krivoi-Rog mines and the 
Ekaterininsky Railway. This line is 12 miles long, and 
cost the Government 400,000 roubles, not counting 
180,000 roubles for rails, &c., which were provided gratis 
by the Novorossiisk, Briansk, and Kamensky Works. At 
first the tariff for transporting the ore by this line was 
exorbitantly high, being ;4; copek per verst per pood, or 
1.83d. per mile per ton, but in 1894 this was lowered to 
10.96d. for the entire distance, the previous rate of 1.83d. 
being retained for distances under six miles. 

The estimated cost of raising the ore is as follows: 


per ton. 
3.72d. to 4.46d. 


Mining of ore ... 
2.23d. ,, 2.98d. 
3. 


Ha sterile rock 
Removal of alluvial covering 


Explosives and tools 5. 21d. 
Raising to surface ... a 1.49d. 
Transport to railway wagon ies 1.49d. 
Mining dues and sundry expenses 2 23d. 
Royalty ae is a 7.44d. 





Total ... ... 97.524. to 29.024. 


Cual and Coke.—The Donetz coal basin occupies the 
southern portion of the government of Kharkoff, the 
eastern portion of the government of Ekaterinoslav, and 
the western portion of the province of the Don Cossacks, 
It is one of the most extensive coalfields in Europe, and 
covers an area of nearly 9000 square miles. The coal 
seams may be divided into the three following categories : 
(1) The lower division, containing beds of anthracite; 
(2) the middle productive division, containing caking and 
coking coal; and (3) the upper productive division, con- 
taining gas and cannel coal. 

The coal seams rarely exceed one fathom in thickness ; 
those which do not exceed 3 ft. in thickness usually con- 
sist of uniformly clean coal, while the thicker seams often 
contain interstratified shale and sandstone. The Donetz 
coalfield includes every variety of coal, from soft coal to 
anthracite. The different varieties, however, occur in 
different localities; thus, long-flame coals occur over a 
limited area on the north-eastern borders near Lisichansk ; 
greasy, gas, and smithy coals form a narrow zone between 
the non-caking and coking coals. The coking coal, which 
gives a good metallurgical coke, occurs in two separate 
areas of comparatively large extent; the semi-anthracites 
form a gradual transition from the caking coals to the 
anthracites, which extend over the whole of the south- 
western portion of the Donetz basin. The following 
Table gives analyses of the five varieties of Donetz coal : 


Volatile 








Greasy coals: | | 
(a) long-flame} 


| 
Matter Sul- | 
_ ‘nd Carbon. phur. Ash. | Coke. 
| Water. } } 
pc | pec | p.c. | p.c. p.c. 
Dry long-flame | | 
coals -- /87.60-50.10 37.7-55.20 iit ek re 


gas coals . .|27.80-37.40 60.50-67.40 0.50-2.80/1.10-7.00/58.80-70.40 
(b) short-flame | 
smithy coals 26.40-30,60 60.20 72.40 0,25-1.60 1.30-4.00/69,40-72.90 
(c) short-flame, | | 
coking coals)12.40-23.50 66.60 85.10|0.40 3.10, 0.90-8.80|70.30 87.10 
Semi -aothra-| 
cite .. —_..10.20-20.30 73.50-87.50 0.20-3.00)1.50-6.20|78.40 89.60 
Anthracite ..| 4.20-11.40 85.40-91.00 0.60:2.90 2.00-9.00 90.70 95-80 
| 


In the majority of cases the large percentage of ash 
and sulphur necessitates carefully washing the coal before 
coking. Abt the present time the chief coal - minin 
companies wash their coal, as also do the Briansk an 
Kamensky Works since they have erected their own 
coking ovens. The washing plant at the Briansk Works 
has a capacity of 600 tons, and at the Kamensky Works a 
capacity of 500 tons per diem. At the Berestovo- 
Bogodoukhoffsky coal mines the coal, after washing, con- 
tains; Moisture, 2.36 per cent. ; volatile organic matter, 
19.84 per cent.; non-volatile organic matter, 72.91 per 
cent. ; sulphur, 1.94 per cent.; and ash, 3.95 per cent. 
Before washing it contains 8 per cent, of ash, and up to3 
per cent. of sulphur. Thecoke produced from the washed 
coal contains 0.90 to 0.92 per cent. of sulphur and 5 to 5.5 
per cent. of ash. This may be taken as an average 
example for the district. The Novorossiisk and Gdant- 
sefisky Works do not wash their coal owing to its greater 
purity. Out of the six existing iron works in the South 
of Russia, five possess their own coal mines, the only works 
which is dependent upon the market for its coal being the 
Drougekoffsky iron works. In 1893-94 the Donetz coal- 
field yielded 4,400,000 tons of coal. The price of the coal 
at the pit’s mouth varies between 4s. 114d. and 7s. 54d. 
per ton, but with carriage to the works it comes to almost 
double this price. The following cost of raising coal per 
ton at the Korsounsky mine near Gorlovka may be taken 
as an ayerage example for the district ; 





d. 
Winning... oe na aes 10.57 
Timbering ... _ : 19.20 
Underground haulage 6.75 
Raising to surface ... 4.72 
Pumping... 2.14 
Ventilation ... ee 0.22 
Preparatory workings _... 6.12 
Mining dues, interest, &c. 4.51 
Supervision ... seat g 2.35 
General expenses ... 976 
Total 53. 6.34d. 


Until 1893 the production of coke in the Donetz basin 
was carried on exclusively in open Schaumberg ovens, 
yielding about 50 to 55 per cenb. of a friable coke. Since 
then, however, these ovens have been entirely replaced 
by Coppée ovens, whose makers not only undertook to 
erect aun at their own risk, but also to work them ata 
given charge per ton of coke produced. Thus at the 
present day various coal-mining companies in the South 
of Russia possess in all 432 Coppée ovens, which, together 
with the 842 ovens of the same system erected at the five 
iron works of the region (the Soulinsky Works smelt with 
anthracite), are able to produce over 758,000 tons of coke 
a year, which amply suffices for the manufacture of the 
414,500 tons of pig iron now produced. 

Taking the cost of coal at the works at 14s, 11d. to 17s. 
per ton, and the average yield of coke at 70 per cent., 
with a loss of 5 per cent. on the weight of coal in wash- 
ing, the cost of the coke per ton at the works is found 
to be: 





£ 8s. d, 

Coal a ss 
Wages... it sea & Oe 3 
General expenses, interest, &c. 0 2 6 
Total ase ous a 17 0 


Such a high figure is due to the original price of the 
coal. The carriage of the coal from the Donetz mines to 
the works of the first category, a distance of 233 to 265 
miles, also costs 83. 6d. per ton. 


(To be continued.) 








ON THE DIRECT PUDDLING OF IRON.* 
By Emi1te Boneruitt, Marchienne-au-Pont, Belgium. 

From time to time, attempts have been made to sup- 
press the fusion of pig iron in the puddling furnace itself. 
As early as 1833, Mr. George Jones, a Staffordshire iron- 
master, took out a patent for transferring liquid metal 
from the blast-furnace directly to the puddling furnace in 
which it was to be treated. The realisation of this idea 
would have been easy at that time on account of the 
small out-turn of a blast-furnace ; but it may be taken as 
evident that any arrangements designed for carrying this 
into practice did not show any real advantages, as nothing 
has been published in this direction. Even if any plants 
were laid down to carry oub this suggestion, it must be 
admitted that they were not designed in a sufficiently 

ractical manner, since not one of them, as far as is 

nown to the author, is now in existence. Other attempts 
were made to use metal from a cupola, but the results of 
this method also have not given satisfaction. This pro- 
cess is fundamentally wrong, as it changes the nature of 
the metal, which becomes more carburised and too hot, so 
that the work of puddling takes longer. Besides this, the 
remelting necessitates the use of a certain quantity of 
coke of quality, and ib evidently causes an additional 
loss. é trials that have been made have shown the 
existence of such difficulties that they have promptly been 
abandoned. 

Plant.—This idea of direct puddling, which has been 
investigated by a considerable number of manufacturers, 
has also largely occupied the attention of the author, to 
whom it occurred that it would be advantageous to collect 
the metal tapped from the blast furnace in a reservoir, 
where it could be maintained in a fluid state, and from 
which it could subsequently be traysferred to the puddling 
furnace. 

A reservoir was therefore built close to one of the blast- 
furnaces at Hourpes, sufficiently large to contain all the 
metal from a tapping, and constructed so that the metal 
might be kept in the same state of fluidity. For this pur- 

@ it is heated by means of a gas producer. It is placed 
ower than the base of the blast-furnace, so that the metal 
can run into it directly, and it will hold 35 tons. The 
depth of the bath is then 60 to 70 centimetres (about 
234 in. to 274in.) Several openings are made in the walle, 
so that metal can taken from different levels. The 
reservoir is situated adjacent to the group of four puddling 
furnaces served by it. 

Furnaces Employed for Direct Puddling.—The puddling 
furnace is on the Siemens system, and is heated by four 

roducers, beneath which are placed the regenerators. 

hese furnaces give better results when applied to the 
direct process than when the iron to be puddled is charged 
in the form of pigs. The reason for this isobvious. There 
is never any cooling of the gas, which is always in contact 
with material at a high temperature. Consequently, the 
regenerators do not become cooled, and the air for com- 
bustion always enters at the highest temperature. The 
furnaces built at the works at Hourpes can easily treat a 
— of 1000 to 1200 kilogrammes of metal (2200 Ib. to 
2640 Ib.). 

The Operation of Puddling.—The operation of puddling 
direct is conducted as follows: A ladle which will hold 
from 500 to 1000 kilogrammes (1100 lb. to 2200 Ib.) is 
brought up to the base of the reservoir, and there placed 

* Read before the Iron and Steel Institute, Birmingham 
Meeting. 
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on a weighing machine in order that the amount of the 
charge may be strictly limited to the desired weight, and 
that the total quantity of the metal treated may be 
exactly known. A workman opens one of the tapholes, 
and allows the desired quantity to flow into the ladle, 
which is then taken by the puddlers before one of the 
working doors of their furnace, into which the metal is 
easily run. The metal is rabbled immediately after it has 
been run into the furnace, and in about half an hour the 
men begin to withdraw the blooms, which are then taken 
directly to the steam hammer. The complete working of 
a charge is always done in less than an hour, so that these 
furnaces will, with the greatest ease, turn out 12 tons each 
in a shift of 12 hours. The shingled blooms pass to the 
puddle mill train, where they are rolled down to the sizes 
usually made in puddled bara. : 

Economical Results of the Process.—In giving the results 
that have been obtained with this process, it must be un- 
derstood that all comparisons are made with the ordinary 
puddling process that is in general use in the same 
district. f 

The metal flows directly from the blast-furnace into the 
reservoir, and this results in an important saving of 
labour, as the pig-moulders, weighers, and wheelers are 
dispensed with. It further results in the obviation of 
accidents that occur when casting the pigs, causing the 
formation of wasters which have to be returned to the 
blast-furnace. As the melted metal is taken from the 
reservuir by the puddlers themselves, a further economy 
of labour is obtained. 

On account of the operation being absolutely continuous 
in this system, two gangs of four puddlers have been 
arranged. With eight puddlers, at least 12 tons of wrought 
iron are obtained, and this represents a minimum of 
1500 kilogrammes (# ton) each man. In the ordinary 
system, a gang of two puddlers can only work eight 
m rod of 275 kilogrammes each (600 Ib.), and this corre- 
sponds to 1850 kilogrammes (4070 Ib.), or 925 kilogrammes 
per puddler. The average production of a puddler in 
this process is, therefore, nearly double that in the old 
process. , 

It has been mentioned above that each furnace is 
served by four small gas-producers. Each of these con- 
sumes 600 kilogrammes of coal, or a total of 2400 kilo- 
grammes per furnace, in 12 hours. The production is ab 
least 12 tons, so that the fuel used amounts to 20 per 
cent., whilst in the ordinary furnace it ranges from 100 
per cent. upwards. The loss of metal is reduced to the 
least amount practically possible. In fact, as the iron is 
introduced in a liquid state into the furnace, the loss 
inherent to the re-melting is suppressed. Besides this, 
the charge, instead of remaining an hour and a half in the 
furnace, only stays there less than an hour. The flame is 
made oxidising during the first part of the heat, and then 
reducing when the iron comes to nature. By conducting 
the weighings before competent witnesses, it has been 
proved that the loss does not exceed 6 per cent., whilst in 
ordinary work it amounts to 16 per cent. A saving of 10 
per cent. is thus attained. 

In order to keep the iron liquid in the reservoir, two 
small producers are utilised to furnish the necessary gas, 
and these consume 1000 kilogrammes of coal in 12 hours, 
For a production of 100 tons in the 24 hours this amounts 
to 2 per cent. 

The blast-furnaces at Hourpes have closed tops and 
give a surplus of gas, which is used for raising steam for 
the steam hammers and for driving the mill. 

The walls of thehearth of the puddling furnace are lined 
in the ordinary manner. The maintenance of these 
furnaces is evidently much less onerous in this process for 
an equal output of puddled bar, on account of the sim- 
plification of the process, which is developed to a remark: 
able degree. The furnaces have worked for four months 
without any repairs; and as they are still in a perfect 
state, it is to be expected that the economy of maintenance 
will be very great in the long run. 

Comparison.—As an example, a works making 100 tons 
of wrought iron daily will be taken. One of this kind 
is that existing at Hourpes, and a comparison will be 
drawn between the net cost there and at a works where 
the ordinary process is conducted on the same scale. 

Labour.—(a) At the blast-furnaces six workmen, at a 
wage of 3.50 francs (2.8s.), are dispensed with, a total 
saving of 21 francs (16.8s.), or 0.21 francs (2d.) per ton. 
(b) At the puddling furnaces, to produce 100 tons of 
wrought iron daily, 110 men are required in the old pro- 
cess, whilst 66 puddlers suffice for the new method. 
Forty-four puddlers, at an average of 5 francs (4s.) per day, 
are, therefore, not required ; a total saving of 220 francs 
(8/. 16s.), or 2.20 francs (1.76s.) per ton, 

Fucl.—(a) In the reservoir, to keep the iron melted, 
2 tons of coal are required in 24 hours, or 2 per cent. 
(6) In the puddling furnace, 20 per cent. of coal is burned 
in place of 100 per cent., a saving of 80 per cent. Taking 
the coal at 10 francs (8s.) per ton, this is equivalent to 
8 francs (6.4s.) per ton of iron on this account ; but from 
this has to be deducted the 2 per cent. for the reservoir, 
so that the total saving then amounts to 7.80 francs or 
6.248. per ton. 

Waste of Iron.—Six per cent. only, in place of 16 per 
cent., loss is endured, a difference of 10 per cent. With 
iron at 45 francs (36s.) _ ton, this corresponds to a 
saving of 4.50 francs or 3.6s. 

The economy per ton of puddled iron may, therefore, 
be summarised as follows : 





Francs, Shillings, 

Labour 2.41 1.928 
Fuel ... 7.80 6 240 
Waste 4.50 3.600 
14.71 11.768 


The process also possesses many great advantages in 
view of laying down the plant. (a) The space required 








is relatively small, as the whole plant at Hourpes, which 
consists « four large furnaces and a reservoir, is com- 
prised within an area measuring only 32 by 20 metres 
(105 ft. by 654 ft.), whilst the old process necessitates 
27 furnaces occupying three times the space. (b) There 
must also be taken into consideration the decrease in the 
amount of superintendence required and its increased 
efficiency. Work goes on better with less carelessness 
and waste or theft of iron. 

Quality Obtained.—The puddling is conducted at a high 
temperature, and the product is refined better, is very 
uniform, and is stronger than in theordinary process. It 
works exceedingly well under the hammer, and the rolled 
bars have the appearance of wrought iron rather than 
that of puddled bar. When reheated, the loss is much 
less and the welding in a pile is perfect, the finished bars 
having a smooth surface and a good appearance. 

Average Analyses.—Given below are a number of 
analyses of the pig-iron used and of the finished metal. 
Some of the pig iron strongly resembles that from 
Luxemburg. 


cle Cc. Si. P. 8. 








per cent per cent per cent per cent 
Mottled pig iron taken on) 


pouring in the reservoir ..| 2.95 0.43 1.40 0.50 
Mottled pig iron taken in the | 

reservoir after four hours ..| 2.85 | 0 40 1.35 0.40 
Puddled bar os ° eer 0.23 0.45 0.22 
Forge pig iron of Luxemburg’ | 

type on pouring in reservoir) | 3.30 | 0.#5 1.15 0 32 

after four hours se (J 315 0.60 1.10 0.25 
Puddled bar ° eo” se 0.28 0.40 0.20 
Wrought iron made from 

puddled bar .. . as 0.15 0 20 0.04 





A NEW METHOD FOR THE ANALYSIS OF 

CHROME ORE AND FERRO-CHROMIUM.* 

By Ernest Henry Sanirter, F.C.S., Wigan. 

THIS investigation was undertaken with a view to 
obtaining a rapid, and at the same time trustworthy, 
method for the estimation of high percentages of 
chromium. The endeavour was also to avoid the ex- 
cessively fine grinding in the agate mortar hitherto re- 
quired by these materials. 

The magnesia method of Dr. Clark and the tribasic 
method of Mr. Stead are recognised as thoroughly trust- 
worthy ; the time, however, occupied for one estimation is 
about three hours. 

My attention was drawn to the use of peroxide of sodium 
by Dr. Clark’s papert on its use for this purpose. 

The procedure is as follows: The finely pounded ferro- 
chromium is mixed with six times its weight of peroxide 
of sodium, and heated at a low temperature in a platinum 
or nickel crucible until the mass has been in a pasty but 
not fluid condition for some time, the chromium being 
thus converted into soluble chromate. I repeated this 
experiment, and found that the decomposition was very 
far from complete. 

The rapidity and ease of the method, however, pleased 
me so much that further experiments were undertaken 
with the view to obtaining complete decomposition with 
one fusion. The following are the results of these 
experiments : 


EsTIMATION OF CHROMIUM IN CHROME ORE, 
Time occupied, three-quarters of an hour. 

Preparation of Sample.—The sample is moderately 
finely ground in the agate mortar. 

The Capsule.—A nickel capsule is used. This should not 
be so heavy as to retard rapid fusion. I find the following 
dimensions suitable: 2 in. wide by 1 in. deep, weighing 
about 20 grammes. The capsules are considerably 
attacked ; they, however, wear regularly. I have one 
now which has been used 40 to 50 times, and is yet quite 


sound. 

The Method.—Three grammes peroxide of sodium, and 
0.5 gramme chrome ore are weighed into the capsule and 
thoroughly mixed. The capsule is now held by means of 
tongs ina good hot Bunsen flame. 

As soon as the mass begins to melt, a circular motioa is 
given to the capsule to prevent the chrome ore settling to 
the bottom ; the fusion and shaking must be continued for 
about three minutes, when the ore will be completely de- 
composed. The temperature should be just short of 
visible red, which will give a very liquid melt. 

When the capsule has cooled, it is placed in a large 
porcelain basin and cold water put into it, which causes 
the melt to dissolve ve gee with effervescence, the basin 
a required to catch any spits which would otherwise 

ost, 


The capsule and dish are now rinsed into a No. 7 
beaker ; the capsule is half filled with water, boiled, and 
again thoroughly rinsed, and couched to remove the last 
of the chromium. 

Excess of sulphuric acid is then added to the beaker, 
and as soon as the solution clears it is diluted to about 
400 cubic centimetres and boiled to decompose any 
peroxide of hydrogen. After cooling, the chromium is 
estimated by titration with ferrous sulphate and bichro- 
mate in the usual manner. 

The following is a comparison of the results obtained 
on chrome ore by this and other methods: 


Per Cent. 
Clarke’s magnesia method 27.49 
Stead’s tribasic method ... 27.45 
Peroxide of sodium method 27.50 





* Paper read before the Iron and Steel Institute at the 
Birmingham Meeting. 
t Journal of the Chemical Society, 1893, page 1079. 


This method of decomposition may be used with ad- 
vantage for decomposing the insoluble residue from 
chrome steel and other low-percentage compounds of 
chromium. 


ESTIMATION OF CHROMIUM IN FERRO-CHROME. 
Time occupied, one hour. 

Having succeeded in decomposing chrome ore, I then 
proceeded to apply the same method to the decomposition 
of ferro-chrome. 

I found, however, that the decomposition was very in- 
complete, no matter how finely the sample was pounded 
in the agate mortar. 

In dissolving the melt, I noticed that a considerable 
part of the metal had sunk down to the bottom of the 
capsule, and caked together in a compact mass, which 
prevented its complete oxidation. 

With a view to overcoming this difficulty, I added 
some magnesia to the melt to keep the particles of metal 
separate; this immediately produced a favourable effect, 
but still a small quantity was not decomposed. In think- 
ing the matter over, it struck me that barium peroxide, 
being heavier, would be more effective, and that its 
oxidising properties might also be advantageous. This 
proved to be the case, complete decomposition being 
obtained by this means. 

Preparation of the Sample.—The ferro-chrome is crushed 
in a steel-crushing mortar until] the whole of the sample 
— through a sieve with 10,000 meshes to the square 
inch. 

I may here incidentally mention that ferro-chrome of 
the above fineness is completely decomposed by two 
hours’ heating with Mr. Stead’s tribasic reagent. 

The Method.-—Four grammes peroxide of sodium, 0.75 
gramme peroxide of barium, and 05 gramme ferro- 
chromium are mixed together in a nickel capsule, and 
treated exactly as the chrome ore, until the water solu- 
tion is obtained in the No. 7 beaker. 

The solution is then diluted with hot water to 300 cubic 
centimetres, boiled, and 30 cubic centimetres of dilute 
hydrochloric acid (1.4 1) added. This will nearly clear 
the solution, to which is then added sufficient saturated 
solution of permanganate of potash to give a strong pink 
colour, which should remain permanent after 10 minutes’ 
boiling ; 80 cubic centimetres of dilute hydrochloric acid 
(1 + 1) is then added, and boiled until the solution clears, 
when 150 cubic centimetres of hot water is added, and 
boiling continued until all the chlorine is driven off. This 
takes from five to ten minutes. The solution, after cool- 
ing, is titrated with ferrous sulphate and bichromate in 
the usual manner. 

The following results show the efficiency of this method 
of decomposition : 


First Second 
Sample. Sample. 
Per cent, Per cent. 
eer —y a 26.37 26.93 
eroxide o rium an 
: 1st test 26.93 
sodium method : 26.30 { 2nd ,, 26.99 


In dissolving the water solution, sulphuric acid could 
not be used owing to the presence of the barium peroxide, 
and on attempting to use hydrochloric acid, it was found 
that a considerable quantity of chromium was reduced by 
it. It therefore became necessary to apply Stead’s modi- 
fication of Galbraith’s method* in order to reoxidise the 
partially reduced chromium. 

These methods avoid the labour of very fine grinding, 
and reduce the time occupied for decomposition from two 
hours to five minutes. 





Tue Van Buren-Srreet Lirt Bripcr, Cuicaco.—In 
the description of this bridge which we published a short 
time since (see ENGINEERING, pages 92 and 159 ante), we 
omitted to mention the name of Mr. Warren R. Roberts, 
the Chicago City Bridge engineer, a gentleman closely 
associated with the construction of the bridge. The cost of 
the structure was 168,000 dols., or 33,600/. 





CLEANING CLoTHS.—Messrs. Crocker, Sons, and Co., of 
Watling-street and Friday-street, London, E.C., have 
sent us a sample of a new cloth, suitable for a large 
variety of purposes, but especially for cleaning machinery, 
on account of its peculiar quality of absorbing oil and 
grease. A special advantage which is claimed for it over 
other materials, is its non-inflammability, even when 
filled with oil. Being made from silk waste, it is exceed- 
ingly strong, and will stand any amount of boiling. 
Where largely used, the oil can be regained on washing. 
Ib is being placed on the market under the registered 
name of ** Garlio.” 





THE Suipprnc or Hampurc.—During the year 1894, 
7471 loaded vessels, with an aggregate tonnage of 5,812,312 
registered tons, and 1694 vessels in ballast, with an aggre- 
gate tonnage of 416,509 registered tons, entered the 
port of Hamburg, whilst 9175 vessels, with an aggre- 
gate tonnage of 6,248,875 registered tons, left the port. 
Of these latter, 6628 vessels, of 4,322,551 registered tons, 
were in freight, and 2547, of 529,274 registered tons, were 
in ballast. Of the arrivals, 71 per cent. were steamers, and 
of the departures 70.1 per cent, Of the arrivals, 2811 
vessels (529,274 registered tons) were German, 4971 
(3,420,500 registered tons) from other European countries, 
and 1383 vessels (2,278,747 registered tons) from countries 
outside Europe. Of the departures, 1835 loaded and 781 
ballasted vessels went to Germany, 3660 and 1662 vessels 
respectively to other countries in Europe, and 1133 and 
104 vessels respectively to countries outside Europe. 


* Journal of the Iron and Steel Institute, 1893, No. I., 








page 153. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
poner oe is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

a may at any time within two months from the date of 
the advertisement of the opt of a plete specification, 
~ notice at the Patent Office of opposition to the grant of a 

atent on any of the grounds mentioned in the Act. 


MILLING AND SEPARATING MACHINERY. 


17,730. T. F. Hind and R. Lund, Preston, Lancs, 
Middlings Purifiers, [5 Figs.] September 18, 1894.—This 
invention relates to improvements in middlings purifiers of the 
vibrating sieve type, and has for its object to provide an im- 
proved method of separating the finer particles of the material 
under treatment, and also to provide facilities for inspecting the 
upper surface of the silks or sieves of such machines. « repre- 
sents a silk or sieve of the ordinary type, and J, b the side trays 
leading to the outlet c. The improved grid consists of an outer 
frame d with crossbars in the form of sheet metal troughs e, e, 
and of upper or surmounting baffle-plates or deflectors /, /, 
which—as the finer particles of the material under treatment are 
lifted by the upward air current from the surface of the silk a— 
are deflected downwardly and deposited in the troughse,e. The 
troughs ¢, e are shown arranged transversely, and a series of 
brushes are provided, projecting downwardly from a bar g, 
each of the troughs e, ¢ being provided with a separate brush 
h. The two extremities of the bar g are supported on screw 
nuts which traverse backwards and forwards on the double 
reversely threaded screws i, i, which are in gear with each 














other—so as to rotate simultaneously—through the medium 
of an endless pitch chain j and the chain wheels k, k. The bear- 
ings 1, 1, which carry the screws i, i, are fastened to the grid 
frame d d, and each end of the screw shafts i, i passes through 
an additional bearing m held in the vertical guide groove 7 80 
as to slide therein, being suspended from the chains or bands 0, ol, 
passing upwards from each end of the grid over pulleys p, p, and 
under and over the central pulley g which may be caused to 
wind and unwind the chains 0, o|\—when it is desired to raise or 
lower the grid—by means of the handle v. The shaft 7 through 
bevel gear s drives the vertical shaft t, and through bevel gear 
u ul the screw shafts 7,7. This vertical shaft ¢ is formed with a 
keyway and a feather within its bevel wheel wv, so that the latter 
may readily slide up and down thereon during the operation of 
the hoisting mechanism. If the grid be formed of longitudinally 
disposed troughs and deflectors, then the brushes may be 
arranged on an endless band passing over suitable rollers mounted 
in bearings rising at each end from the framing of the grid so as 
to rise and fall therewith. In lieu of brushes formed of bristles 
or the like, scrapers formed of wood, sheet metal, or other 
flexible material may be employed. (Accepted July 24, 1895). 


RAILWAYS AND TRAMWAYS. 


10,109. A. D. Hopkins. Apparatus for Stopping 
and Starting Tramcars, &c. [5 Figs.) May 22, 1895.— 
a, a) are the axles of the car upon the latter of which are mounted 
the trics b, b, ted together by the loose sleeve b! and 
operating the double-acting air pump c. This pump is connected 
to the air reservoir d by the branch pipes d!' fitted with non-return 
valves d2, d2. The storage reservoir dis connected with the power 
cylinder e by the pipe e' provided with a valve e?. The piston-rod 
¢? of this cylinder is connected to the horizontal rack f which 

















gears with the pinion q loosely mounted upon a squared portion hl 
of the transverse shaft / carried in bearings /? fixed underneath 
the car flooring. The pinion g is connected to a sleeve g' also 
mounted loosely on the part h! along which it is slid by the 
bell-crank g2. ‘isa rod operating the bell-crank g?, the latter 
being formed with a slot for preventing its operation during 
the reverse movement of the rodi. The rodi is connected at one 
end to a lever j for operating the valve e?, and at the other end to 
a lever k operated by toothed wheels X! and a handwheel k? fitted 





to the end platform of the car. The lever k& is likewise connected 
to a bell-crank / for operating a coupling sleeveor clutch /' mounted 
80 as to slide on a squared portion of the axle a’. To stop the car 
the driver turns the handwheel k? so as to move the lever & to pull 
the rod i forward and close the valve e?. This also causes the 
bell-crank 7 to couple the clutch /! with the loose sleeve 5', 
thus transferring the motion of the axle a' to the eccentrics b, 
and operating the air pump c which fills the reservoir d with 
air to a pressure sufficient to stop the car. For re-starting the 
car, the handwheel k? is reversed, thus forcing the rod 7 back 
and opening the valve e? to permit of the escape of the air, 
stored up in the reservoir d, into the cylinder e, such air forcing 
the piston and rod e3 and the rack f forward, thus causing the 
latter to gear with and turn the pinion g and with it the shaft h 
and gear wheels m, m!, m*, so as to cause the axle a‘ to turn io 
the direction in which the car is proceeding. The rack / travels 
forward until the inclined projection f' on its end bears against 
the pinion g as shown in Fig. 8, which projection pushes the 
pivion along the shaft h out of gear with the rack f, As soon as 
this is accomplished a projection n! on the bar » (connected at f* 
to the rack f ) bears against a projection 0! on the rod o? of the 
sliding valve 0, causing the valve o to open so as to permit of the 
escape of the air behind the piston in the cylinder e, whereupon 
a coiled spring p is free to draw the piston and rack f back into 
their normal positions. When the rack f and bar are brought 
back into their normal positions the projection n? on the said 
bar bears against the projection o! and pushes the valve o into 
its closed position. (Accepted July 3, 1895). 


16,223. T. D. Swift, Ince, Lancaster. Coupling Appa- 
ratus for Railway Rolling Stock. [4 Figs.) August 25, 
1894.—This invention is designed to entirely dispense with the 
usual pin and shackle. The improved coupling is connected to 
the drawhook by means of a link instead of by the shackle and 
pin. In the arrangement shown in Figs. 1 and 2, the drawhook A 
is formed with the usual hole @ passing transversely through it 
and provided with an open slot a' at the top. The link B of the 
coupling is provided with two flats b opposite one another which 
enable the link, if properly manipulated, to drop through the 
slot alinto the holea. Fig. 1 shows the position the link should 
be put in for passing it through the slot. C is a sleeve or ferrule 
which is slipped over the flats ) of the link B when the latter is 
in the position shown in Fig. 2 and closed in or hammered down 


£ig./ @ Fig. 2 









7 ae 








on these flats, thereby preventing the removal of the link. The 
sleeve covers the flats and prevents the coupling being taken out 
without cutting the sleeve or ferrule to pieces. In the arrange- 
ment shown in Figs. 3 and 4, the shank or neck Al of the draw- 
hook A is made separate from the drawbar B! and witha jaw or 
open slot A2, in such a way that the link B of the —— can be 
slipped through this jaw or slot into ahole in the hook. The end 
B! of the drawbar or pin is formed so as to exactly fit the jaw A? 
of thehook, and is fastened thereto by rivets D, so that the link B 
cannot possibly be stolen without taking the draw gear to pieces. 
To remove the coupling, it is necessary to slacken the drawbar, 
pull the hook out of its place in the headstock of the vehicle, and 
take out the rivets D. This will enable the hook A to be discon- 
nected from the rod B!, and the coupling can then be removed. 
(Accepted July 3, 1895). 


STEAM ENGINES, — EVAPORATORS, 
Cc. 


9573. J. P. Hall, Sydenham, Kent. Water-Tube 
Boilers. [4 Fiys.] May 15, 1895.—This invention relates to a 
steam generator or boiler consisting of an upper steam and water 
chamber and a lower water chamber situated immediately below 
it, or nearly so, and connected by water tubes projecting from 
one side of and slightly inclined downwards away from the upper 
chamber, then downwards vertically or by a simple downward 
curve, afterwards returning inwards on a slightly downward in- 
clination to the lower chamber and connected again by one or 
more rows of vertical water tubes set close together to form a wall 
on the other side of these upper and lower chambers. There are 
larger water tubes at each end forming a vertical downcast con- 
nection between the upper and lower chambers outside the fire ; 
in combination with a firegrate situated below the whole set of 














inclined water tubes. a is the upper or steam and water chamber, 
b is the lower or water chamber, c,c are the upcast water tubes 
connecting the two chambers and expanded into the plates. These 
tubes are sloped downwards from one side of the upper chamber a 
for the necessary distance, and then take a vertical downward 
direction, sloping again to finally join the lower chamber b. 
d, d are downcast water tubes placed outside the casing and 
ting the chamb @ and J; eis a row of downcast 

water tubes connecting the two chambers a and b ; being placed 
close together they forms a wall through which the flame cannot 
pass ; f is the casing, consisting of one or more plates with air 
space or lagging. g is the firegrate, which may be as shown or at 
ght angles to this position with respect to the boiler, and is 
placed at any convenient distance below the tubes. h may be of 
firebrick, tiles, fireclay, or any other kind of furnace construction ; 








tis a firedoor, k is the uptake leading to the chimney. The 
chambers @ and } are furnished with doors at each end for pur- 
es) of construction, examination, and repair. (Accepted July 3, 


10,188. A. Turnbull, Bishopbriggs, Lanark. Sto: 
Valves. [2 Figs.] May 23, 1895.—This invention relates z 
improvements in stop valves for steam and water pipes or casings 
of the kind known as Peat’s valves or sluice valves, and it has for 
its object to render the faces fluid-tight when closed by applying 
any desired degree of pressure, whilst providing for the relief of 
such pressure or part of it during the opening and closing of the 
valve in order to avoid undue wear of the valve faces and seats. 
The valve A is com of the usual valve sluices or sliding face- 
plates B, one covering the inlet C and the other the outlet D in 
the valve casing A, the inlet and outlet being in line or one oppo- 
site the other. The plates or sluices B are pressed inst the 
faces or valve Seats E, formed around the inlet C and outlet D, 
by means of a wedge block F on the valve spindle G. The seats 
E of the valve may be fitted in an annular ve e formed in the 
valve casing in the manner shown at the right-hand side of 
Fig. 1, or the annular groove e may be formed as shown at the 
left-hand side, and contain a metal ring /, against which the 
valve seat E bears, the seat being held in position by having its 
lower end entered into an inclined icircular groove g formed 
in the casing, and its upper end being secured by having a collar 
h placed over it. The block F acts on two or more spherical 
segments H, which in turn bear on sockets formed on the inner 
side of each of the plates or sluices, thereby constituting a ball- 
and-socket joint which so adapts itself to any slight irregularities 
of the block F or sluice plates B, that both plates or sluices are 



































pressed equally against their seats. Between a collar K on a 
screw O formed on the wedge block F a helical or other spring L 
is interposed, which, by exerting pressure on the wedge block 
F, presses outwards the valve — B against their seats E, 
the degree of pressure being made variable by applying more or 
less compression on the spindle L by means of a nut M act- 
ing on a screw O formed on the wedge block F. To obtain 
access to the nut M for this purpose a plug N is screwed 
into the lower end of the casing. Such pressure is thus applied 
as will insure the holding of the valve plates B closely on their 
seats E without any intervening space, and, when the valve is 
thus closed, further pressure may be applied by turning the 
screw-threaded valve spindle G to depress the wedge block F in 
the usual way. In opening the valve the turning of the spindle 
G firat relieves the valve from the pressure of the wedge F and 
the spring L acting on it, and then draws the sliding valve plates 
D over their seats when the pressure is relieved. In the arrange- 
ment shown in Fig. 2, in lieu of using the wedge block F the 
— or sluices B may be pressed against the seate E by toggle 
evers J connected to the spindle G@ and the valve plates B, in 
which case the back of the valve faces may either be flat as 
shown or formed with bearing sockets on which segments are 
fitted to bear asin Fig. 1, the toggle levers being in the latter 
case connected to the spindle G and the segments H. (Accepted 
July 3, 1895). 


10,625. H. B, and J. S. Watson, Newcastle-upon- 
Tyne. Evaporating Apparatus. [4 Figs.) May 29, 1895. 
—This invention has reference to improvements in evaporating 

paratus for obtaining fresh from salt water, and has for ita 
object to obtain large heating surfaces and vapour spaces with 
effective circulation and means for the prevention of accumulation 
of scale on the tubes. A is a steel shell within which the evapo- 
rating process takes place. One end of the shell is provided with 
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a large opening and adjustable cover-plate A', secured by bolts, 
and adapted for easy removal. F is the salt-water feed inlet and 
F' an automatic feed regulator. Band B! represent respectively 
brine cock and drain to bilges. 15 is the steam inlet cock, 6 is 
a safety valve, 7 is a low-pressure outlet valve, and 8 a perforated 
ipe to collect the vapour prior to its exit. 9 are bearers travers- 
ng the length of the shell, and secured thereto at each end. 
Suspended from these bearers by shoes or clips 10 is a portable 
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or movable frame consisting of a pair of steam pipes 11, lla 
which are braced together to obtain stiffness, and maintain their 
parallelism by bracing bars 12 bolted to brackets or lugs 13 
formed on or secured to the steam pipes. These pipes are further 
connected together by steam coils 14, arranged so as to enable 
them to freely expand and contract in accordance with variations 
of temperature, and thus prevent accumulations of scale adhering 
to them. The drooping disposition of these coils is also produc- 
tive of effective circulation of salt water in the shell, while its 
total aud increasing immersion prevents any carrying off of 
water globules containing salt during active boiling. The steam 
pipe 11 is coupled to a steam inlet valve 15, and the pipe lla 
with an outlet or drainage cock or valve 16 from the coils 14, 
The cock or valve 16 may lead to the hot-well. In ordinary work- 
ing high-pressure steam from any convenient source will be 
allowed to pass valve 15 and fill pipe 11, coils 14, and pipe lla. 
The cold salt water surrounding the pipes and coils will cause 
condensation of steam therein, which water of condensation will 
be continually driven out of the coils and piping through a valve 
or cock 16 to the hot-well by the fresh high-pressure steam enter- 
ing at 15. The salt water in the shell will thus be evaporated by 
ite contact with the hot pipes and coils, and the vapour will escape 
through pipe § and valve 7, to be condensed elsewhere. As 
soon, however, as it becomes necessary to remove the scale ad- 
hering to the pipes and coils, the attendants will first remove the 
coverplate A', and, after having then broken the joints of the 
pipes 11, 11a, the whole frame consisting of pipes 11, lla braced 
together and coils 14 can be drawn forward bodily on the bearers 
9, and removed from the shell for cleansing or repairs. (Accepted 
July 3, 1895). 

13,984. J. Hodgkinson, Manchester. Mechanical 
Stokers. (12 /igs.) July 20, 1594.—The framework A carrying 
the door B is fitted with the ram-boxes C, which are each pro- 
vided internally with a sliding ram D moved to and fro by 
means of the rack E and the sectors F fixed on the shaft G 
mounted in the bearings H on each side of the ram-boxes C. 
The shaft G, on which the sectors F are placed, is provided 
with the slotted lever J, and is reciprocated by the connecting- 
rod K attached to the disc L. By shifting the connecting-rcd 
in the slotted lever J the throw of the ram D can be regulated 
for the purposs of regulating the supply of fuel. The disc L is 
mounted on the shaft M, operated by the worm gear N, driven by 
pulleys O. Each ram-box is provided with the flange P, on which 
sits the hopper Q to receive the fuel to be suoplied as required. 
When the ram is making a backward stroke, the fuel from the 
hopper Q falls on the plate R, whence it is pushed to a second 
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distributing plate or coking shelf S. The next forward 
stroke of the ram pushes the fuel over the edge of the plate S 
upon the coking plate Y', from which it is drawn forward 
by the movement of the firebars T to the fire. The shelf S 
may be made hollow to allow either water or steam being passed 
through the same to prevent burning away. When steam is 
employed, an outlet S' —— ided in front of the coking shelf S, to 
form a jet of superheated steam which assists combustion, as well 
as preserving the shelf 8. The conical hump on the face of the plate 
S causes the fuel to spread over the whole length of the plate as it 
is pushed forward, so that the delivery to the coking plate Y' is 
more even. This invention permits of a full-sized firedoor B being 
employed, which will allow of the fire being fed by hand in the 
usual manner when desired. The improvements also comprise a 
novel method of constructiog, arranging, and moving self-cleaning 
firebare, the bars being disposed in @ horizontal position and 
parsllel to eich other. (Accepted July 24, 1895). 


14,099. A. Burgess, Coalbrookdale, Salop. Steam 
Eugines. (9 Fiys.) July 23, 1894.—This invention relates to 
improvements in winding steam engines, which are furnished with 
reversing gear, and with or without a condenser ; also in all other 
engines which require to be frequently stopped aod their direction 
of mo ion to be reversed, or other engines that have to work inter- 
mittently when connected to a condenser. The objects of this 
invention are: To prevent motion being given to the engines by 
































the action of the vacuum in the steam cylinders, when such 
engines are required to remain standing, and to obtain the full 
benefit of the vacuum in the condenser, on the steam pietons imme- 
diately the engines are started in either direction. To efficiently 
drain both ends of the cylinders during the time occupied in stand- 
ing, eo that the full pressure of the steam may be available on 
resommencing to work. To prevent waste of eteam through the 
drain pipes when the engines are working. This is effected by 





working the existing drain taps automatically by rod connections 
from the reversing lever of the engines, so that when the said lever is 
in the position proper for stopping the engines, the drain taps 
shall be all open, and both sides of the pistons wholly, or, if de- 
sired, partially relieved of all pressure, and the action of the 
vacuum in the cylinders wholly destroyed whilst the engines are 
standing, and at the same time the full vacuumis being constantly 
maintained in the condenser. When the engines are started in 
either direction the available full vacuum immediately acts upon the 
engines. A is the hand lever for operating the multiple slide valve or 
drain taps, and A' is the shaft carrying the motion of this lever to the 
second lever B, which gives motion to the rod O connected to its 
bott: m end and carrying the motion to the multiple slide valve D 
through the stuffing-box Dl. When the operating lever A is in 
the position proper for opening or for closing these devices, 
they are all opened or closed together as may be required, and 
wag A both ends of the cylinders are placed in communication 
with the condenser or with the atmosphere as desired. Imme- 
diately before starting the engines the lever A is moved, and 
this action is carried to the multiple slide valve D. The mul- 
tiple slide valve then covers the ports E, E', E*, E%, and communi- 
cation between the opposite sides of the main steam pistons and 
cylinder ends is cut off, so that steam cannot pass through the 
drain pipes to the main exhaust port E+, Then its full power is 
available for doing the required work. (4ccepted July 24, 1895). 


TEXTILE MACHINERY. 


23,675. J. H. Robertshaw and W. H., J., and L. 
Hartley, Ravensthorpe, Yorks. Wool Rubbing 
and Condensing Apparatus. [7 Figs.) December 5, 
1894.—This invention relates to improvements in the rollers of 
condensers for use in the woollen trades and in rubbers there- 
for. A, Al are the condenser rollers, which may either be con- 
structed with perfectly plain and parallel peripheries, as shown 
at Figs. 1 and 2, or with their peripheries curved or undulated 
at one, two, three, or more parts a extending in a longitudinal 
direction, as shown at Fig. 6. When this is the case the lower 
rollers Al will have their peripheries curved or undulated in the 
< pore direction, that is to say, if the curves or undulations @ 
of roller A are concave, the convex portions «' of roller A! will 
be arranged to correspond with the concave portions of roller A, 
or vice versa, but at the same time to permit of a rubbing action 
taking place. Or perfectly plain and parallel rollers A, Al may 
be employed, as at Figs. 1 and 2; or a parallel roller, such as 
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shown at Fig. 3, may be employed, having any desired number of 
rings or projections a? fixed to or formed on the periphery either 
with bevelled edges, or with straight edges. B is the rubber, 
which is usually formed of leather with its ends scarfed together 
to form an endless band when passed over and around the 
rollers A, A!, as shown at Fig. 1. On the inner side » of the 
rubber B there are fixed in a longitudinal direction any desired 
number of strips L' of leather, felt, paper, woollen or cotton 
material, india-rubber, or their equivalents. The strips b! may be 
of any suitable width and thickness, and are fixed on the rubbers B 
parallel to each other at suitable distances apart, and when the 
rubbers are placed in position on the rollers, the strips b' are 
arranged to pass or wrap partially round the periphery of the 
rollera A, Al at or about a right angle to its length or axis. The 
strips b' may als) be bevelled or straight on each edge. When 
projections are formed on the periphery of the rollers A, A! the 
projcctions bl on the rubbers B may be dispensed with, and vice 
versa. (Accepted July 8, 1895), 


MISCELLANEOUS. 


17,511. E. Bush, Leeds. Mills for Grin and 
Mixing Colours, &c. [2 Figs.) September 14, 1894.—A is the 
driving shaft of the machine, which carries a worm Al, and fast 
and loose pulleys A?, A%. The worm Al gears with a worm- 
wheel B which is mounted on the hollow trunnion C of the main 
roller D. The main roller D is hollow, and in communication 
with the trunnions C, Cl. To the ends of the said trunnions 
a supply pipe E and outlet pipe F are provided, for the pur- 
pose of circulatir ¢ water in the interior of the roller D. A stop- 
cock E' is provided on the pipe E for regulating the inlet, and an 
index valve F'! is fitted to the pipe F, to regulate the outlet, the 
finger F? enabling the valve F! to be set so as to keep the flow of 
water at any required speed. Gand Hare grinding rollers which 
are mounted in adjustable bearings J and K, situated in the side 
frames of the machine. The roller D is provided with flanges D!, 
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DI, which work in contact with the sides of the rollers G@ and H. 
L and M are spurwheels, which are mounted on the trunnion C!, 
the spurwheel L gearing with a spurwheel N situated on the 
trunnion of the roller G, whilst the spurwheel M gears with the 
spurwheel P mounted on the trunnion of the roller H. The rollers 
G and H are thus driven from the main roller D, with their sur- 
faces moving in a similar direction ; but the roller G is driven at 
a slower speed then the roller D, whilst the roller H is driven at 
a higher speed, thus causing a grinding action to take place be- 
tween the surfaces of the said rollers. R is a removing board, the 
front — of which works in contact with the roller H. S,S are 
ploughs having edges shaped to fit the surface of the roller D and 
the inside and periphery of the flange D'. The paint to be ground 
is placed in the groove between the rollers D and G, being held to 





the required width by boards T, T. The cock E' is turned on 
to admit water to the interior of the main roller D. The machine 


is then set in motion, the ink being ground between the rollers 
and being gradually carried through the machine to the removing 
board R, where it is received from the roller S. (Accepted 
July 24, 1895.) 


16,256. H. B. Merton, London. Improvements in 
Taps and Valves. (3 figs.) August 25, 1894.—This inven- 
tion has for its object an improved tap or valve wherein the seat 
and the face of the valve proper shall be subjected to an auto- 
matic grinding or facing action each time the tap or valve is 
closed. A is the valve disc; B is the valve spindle. The valve 
spindle B is not secured to the valve disc A, but its end B! is con- 
structed to project into a central depression A! in the upper face of 
the disc. By this means the valve disc is guided in its vertical 
movement by the valve spindle, but is free to rotate independently 
ofthe spindle. The valve disc A is provided on its circumference 
with inclined vanes or ribs A2. The valve casing is preferably 
provided with a cylindrical well or chamber C to receive the disc 
A. This well is a little larger in diameter than the disc A with its 
vanes. The casing is furnished with acap D having a tubular 
screw-threaded extension D! through which the screw-threaded 
valve spindle passes, The extension D! serves to limit the lift of 
the valve disc A and thereby prevents the disc from leaving the 
chamber or well C even if the valve spindle B be removed. When 
the valve spindle B is raised by rotating the same, the pressure of 
the water or other fluid lifts the valve disc A from its seat C', and 
at the same time the fluid rushing past the valve disc and im- 
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pinging on the vanes A2, A2 on its circumference causes it to 
rotate at a speed depending on the velocity of the issuing fluid. 
The rotation will continue until, when closing the valve, the disc 
just touches its seat, and even for some little time after it has 
touched, owing to the acquired momentum of the disc. The disc 
will thus effectually grind and scour the valve seat each time the 
valve or tap is closed. In the modification shown in Fig. 2 there 
is secured to the end of the valve spindle B a disc B2 of the same 
diameter as the valve disc A, and likewise provided with vanes 
similar to those on the disc A but inclined in the opposite direction 
as shown. Thedisc B? is provided on its under side with a central 
pin which fits the recess A' before mentioned in the valve disc 
and thereby forms a pivot about which the valve disc turns. 
This said pin is of such a length that the valve disc A is held out 
of contact with the disc B?. This is necessary, otherwise the 
friction of the one discon the other would interfere with the 
rotation of the valve disc. The object of the disc B2 with its 
vanes inclined in the opposite direction to those on the valve disc 
is to impede the passage of the fluid and by the reaction to 
increase the rotating effect of the fluid on the valve disc and 
thereby improve the scouring action of the disc on the seat. 
(Accepted July 3, 1895.) 


16,111. J. Dewrance, London. Improvements in 
Cocks. [2 Figs.) August 24, 1894.—In this improved construction 
A is the body of the cock, which may be suitably formed at either 
side to form a water gauge or apy other kind of cock. In the 
body A there are four grooves B, B. Into these grooves asbestos 
or other suitable packing is caulked. The strips of packing in 
the groves B, B are united at either end by rings of packing C 
and D. The rings of packing are compressed by the glands E and 
F. Gis the plug which is turned by a handle H fitted to a equare 
Mupon the smaller end of the plug. The handle H is arranged 
to slide upon the square M, and as it reste upon the gland F, the 
pressure of the nut J turning upon the screw K draws the plug 
as tightly as is desired on to its bearing of asbestcs packing. 
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There isa hole L at the large end of the plug to admit the fluia 
pressure to the space between the end of the plug and the gland 
or cap E, so that the fluid pressure keeps the plug on to its bear- 
ing, in case the nut J is not properly adjusted. Bren though the 
gland E should be careleesly screwed off or stripped while under 
pressure, the cock can be shut off and the escape of fluid 
limited to the leakage between the plug and body. The gland F 
cannot be unscrewed without first unscrewing the nut J, which 
nut is secured by asplit pin N. Ifthe — pin N, the nut J, the 
handle H, and gland F were removed, the escape of fluid would 
= ot, the —, = the plug and body, unless 

e cap E be also unscrewed, which can only ha i ly. 
(4ccepted July 8, 1895). sia tear 
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— —— PATENTS AND PATENT PRAOTIOB. 

ons with illustrations of inventions patented in the 
United States of America from 1847 to the pennant time, and 
reports of trials of patent law cases in the United States, may be 
ery gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 





Tae Danish Marink.—The merchant navy of Den- 
mark comprised, according to the latest statistics on 
May 1, 1895, 3425 vessels, with an aggregate tonnage of 
317,830 register tons, Of these 3035 were sailing vessels, 
with an aggregate tonnage of 190,070 register tons, and 
390 steamers, with an aggregate of 127,760 tons. Of the 
sailing vessels 2227 were from 4 to 50 tons, and 808 above 





50 tons. Of the steamers 134 were between 4 and 50 tons, 
and 256 over 50 tons. 
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THE ELECTRIC LIGHTING OF THE 
ENTRANCE TO NEW YORK HAR- 


BOUR. 
For the past three years the Lighthouse Board of 
the United States has been engaged in experiments 
tending toward the more complete illumination of 
the channels by which entrance is gained to the 
harbour of New York. This work has fallen to the 
Inspector of the Third District, in whose territory 
the harbour lies, and has just been completed in 
accordance with the plans originally laid down. 

The entrance to New York Harbour lies between 
what is known as the False Hook, which runs out 
from the low sand dune called Sandy Hook, and 
the two dangerous shoals which skirt the southern 
end of Long Island, known aa Romer’s Shoal and 
Flynn’s Knoll. From the ocean, vessels enter the 





The illumination of the Gedney Channel is now 
effected by means of buoys, carrying an incan- 
descent lamp, lighted by means of an alternating 
current generator at Sandy Hook, and transmitted 
thence under water to the buoys. These are mast 
buoys, each mast being between 60 ft. and 70 ft. 
in length. They are anchored to the bottom by 
means of hollow mushroom-shaped pieces of cast 
iron, weighing about 5000 lb., which act as suckers 
upon the sand, and protrude from the water like 
the weather-beaten masts of some wrecked ship. 
They are ranged along each side of the channel 
as are lamp- posts in the streets (see Figs. 2 and 3). 

The lighting station is situated almost at the ex- 
tremity of Sandy Hook. To the equipment in- 
stalled to light up the experimental buoys, two 
9-kilowatt multipolar generators have been added. 
These are arranged with both commutator and col- 
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narrow Gedney Channel, wherein many a good ship 
has been stuck fast to wait for the rising tide, and 
proceed into the broader main channel west bysouth, 
and then almost due north, through the Staten 
Island narrows into the harbour itself (Fig. 1). 

The importance of a safe entrance and exit for 
the immense ocean-going traflic of New York City, 
which is the distributing centre for the east, north, 
and north-western parts of the United States, can- 
not be overestimated. It was the realisation of 
the importance of this fact that impelled the 
Lighthouse Board to give especial attention to the 
buoyage of the largest port in the States. The 
work recently completed shows that a great step 
in this direction has already been made, and the 
entrance to New York Harbour—at least that most 
important part of it, the Gedney Channel—is now 
as well lighted as a city street, and almost as safe. 
And this work is by no means so extensive as is at 
present contemplated ; further improvements and 
additions are now being devised, to be realised as 
s00n as time will allow. 


lector rings, to permit of the delivery of both alter- 
nating and continuous current at the same time. 
The alternating current is required for the illumi- 
nation of the buoys of the Gedney Channel, and to 
light the lamp in the Hook Beacon, a lighthouse 
at the extremity of Sandy Hook. The continuous 
current is now used to light the buoy on the south- 
west spit which forms the south corner of Flynn’s 
Knoll. The alternating current has a frequency of 
40 cycles per second, the generator revolving at 
1200 revolutions per minute. These machines 
are of the latest type, having cast-steel fields 
and armatures with removable coils. One only 
is in use at one time, the other being held in re- 
serve. 

The lighting of the buoys in the Gedney Channel 
is effected on the series system, the voltage in the 
primary circuit being 1000 volts, which is reduced 
at the lamps to 100 volts. That of the continuous 
current is 150 volts. 

The switchboard in the station is of white marble, 





and carries all the instruments in‘duplicate. The 





necessity of having all the machinery in duplicate 
can readily be understood, the consequence of a 
breakdown in case of one set only being in use, 
being easily imaginable. 

From the dynamo station at Sandy Hook two 
underground land wires are laid to the landing 
place of the Gedney cable at the north end of the 
Hook, and branch wires are tapped from it to the 
lamp in the Hook Beacon. Two other wires are 
laid from the station to the landing place of the 
cable leading to the buoy on the south-west spit. 
In both these circuits one of the wires is lead- 
covered, over rubber insulation, the other being 
bare, and both are laid underground in a substan- 
tial conduit of creosoted wood. 

The distances of the buoys from the land near 
the Hook Beacon are shown by the length of cable 
required. 





ss 








Feet. 

Hook Beacon to Buoy No.1 ... 10,860 
Buoy BltoBuoyG7... —... 2,700 
PAE os deal Ge. 2,200 
a ee G3 2,200 
va Gl 2,200 
ee: ee G2 1,000 
ee BR G4 2,200 
ph. 93 G6 2,200 
jee Gs. ... aa 2,200 
Pe i ae LY saree oemnerer 3,300 
Actual cable on buoys at 100 fb, 1,000 
32,060 


The length of the subaqueous cable extending 
from the land to the south-west spit is 10,214 ft. ; 
it consists of one conductor of seven copper stranded 
wires of No. 18 Brown and Sharpe gauge, and has 
two armours of steel wire. Tt weighs about 
19,113 1b. to the statute mile. 

The lighting of the buoys of the Gedney Channe 
is the first instance known in which the alternating 
current has been used for this purpose. The cable 
is of the single conductor single armour type. 

In the manufacture of this cable the use of 
iron as an armour had to be discarded, as with 
it the effects of self-induction were too pronounced. 
The armour employed has, therefore, been made 
of No. 18 Brown and Sharpe gauge hard-drawn 
copper wires; the conductor cunsisting of seven 
stranded copper wires of similar gauge. The insu- 
lation between the conductor and armour, by which 
the currentreturns, is of well-seasoned gutta-percha, 
having a resistance of not less than 300 megohms 
to the statute mile. The exterior diameter of this 
cable is about ? in., that of the direct-current 
cable 1# in. 

The conversion of the alternating current from 
1000 volts in the primary to 100 volts for the lamp, 
is effected in a small transformer of 600 watts capa- 
city fitted inside the head of the wooden buoy. 
Each is mounted in a strong water-tight case, which, 
as an additional insulation, is filled with heavy oil. 
All openings into the transformer are, of course, 
water-tight. 

The lamps are of 100 candle-power each, and are 
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set at the top of the buoy. They are protected by 
heavy bell glass globes, and the iron cage used on 
the experimental buoys is discarded. The lamps 
are 5 in. in diameter, and the filament is spiral in 
shape. Each lamp takes from 3} to 4 amperes of 
current. In the Hook Beacon a similar lamp is 
used, and is so fitted in the lens that it can be 
removed and another substituted at once in case of 
accident. A small transformer, similar to those 
used in the buoy heads, is also used for the Hook 
Beacon. 

The cables were laid by the Western Union 
Telegraph Company, accompanied by the lighthouse 
tenders of the Inspector of the Third District, from 
which the buoys were laid and connections made. 

The entire plant has been successfully in opera- 
tion for about two months. 





THE IRON AND STEEL INSTITUTE. 
(Concluded from page 267.) 

In our last issue we continued from our previous 
number our report of the recent meeting of the 
Iron and Steel Institute held in Birmingham, 
carrying the account up to the end of the discus- 
sion on Mr. Wiggin’s paper on nickel steel, read 
on the third day of the meeting, Thursday, 
August 22, 

Smaty Incors. 

The next paper taken was a contribution by Mr. 
R. Smith-Casson, entitled ‘‘ Small Cast Ingots.” 
The author commenced by pointing out that the 
importance of obtaining small steel ingots cheaply 
was of more consequence to the Midlands than, 
perhaps, any other district in Great Britain. Old 
mills cannot compete in manufacturing large ingots, 
and it is only in small sections that there is any 
chance for them to do business. These small mills 
are dependent on the large steel works for blooms 
and billets, and can then only be supplied at rea- 
sonable prices when the big works are not busy. 
Another point is that steel rolled from large ingots, 
having had so much work put upon it, is found to 
be hard to roll down in a mill ; moreover, the less 
steel is heated the better it is in this respect. The 
objection often raised against small ingots is the 
increased cost, but the author thinks that 1s. per 
ton would cover that. The Belgians and Ger- 
mans are rolling extensively from small ingots, and 
the author was of opinion that this might account 
to some extent for the severe competition from 
these quarters. He next proceeded to refer to 
the method of casting small ingots, to be run 
from the bottom, of Mr. Thomas Turner, of Kil- 
marnock. Several moulds are grouped in one ingot 
mould casting. The moulds are piled one upon the 
other in the casting pit, a small fireclay ferrule or 
division brick being inserted in a hole in the top of 
each mould. In this way the steel rises from the 
lower row of moulds into the second row, from 
thence to the third row, and so on in rotation, so 
that as many as 120 ingots, containing 10 to 15 
tons of steel, have been successfully cast through 
one runner pipe. This system has been in use for 
six years past. The author has devised a plan to 
cast a number of blooms, billets, or slabs in one 
mould. All are connected in the casting, but are 
more or less separated in the cooling, except at the 
tops and bottoms, which can be broken off either by 
a blow with the sledge-hammer or with a pair of 
shears. The mould is made in two parts, which, 
when in use, are held together by bolts, in a form 
illustrated in the paper. The mould was con- 
structed for forming rectangular billets. Particu- 
lars were given of the waste in rolling, heating, and 
cropping ; in the two former the loss was 4 per 
cent., and in the latter 3 per cent. 

The discussion on this paper was opened by Mr. 
Windsor Richards, who said that the author had 
approached a very difficult subject, which had been 
tried before. There were many difficulties in carry- 
ing it out, and unless the meta: was very fluid, it 
was found almost impossible to clear the vent. The 
system, however, might be suitable for small works, 
but not for large establishments. So much was 
this the case, that the speaker had gone to the other 
extreme, and had found it better to lay down the 
large and costly plant, and then roll down from 
large ingots, rather than cast small ones. He 
thought, also, there would be a difficulty in the 
system suggested by the author in getting rid, in 
rolling, of the mark or fin. 

Mr. Snelus said he had seen the system of cast- 
ing small ingots tried on the Continent by Mr. 
Pink, and had tried to cast large ingots by the 





ascensional method, but could not get the same 
product. He found the metal cooled, and would 
not flow regularly. He thought, if the system could 
be carried out successfully, the idea of casting a 
group of small ingots from the top would be good. 

Mr. Walker, of Leeds, also referred to the Con- 
tinental experience referred to by Mr. Windsor 
Richards and Mr. Snelus. It was true Mr. Pink 
did cast a small group of ingots most successfully, 
but it was also true that the system had been aban- 
doned. At Krupp’s works the practice was in 
favour of large ingots, and it was really remarkable 
the way in which they were reduced ; he could 
only compare the operations to reducing Stilton 
cheeses to slate pencils. 

Mr. Webb asked how much loss was due to 
piping, whilst another speaker said that his ex- 
perience was that small ingots were more difficult 
to roll than billets. He would like to know what 
was the proportion of scrap. 

Mr. Thomas Turner, of Kilmarnock, said, as 
Mr. Smith-Casson had included a description of 
his (Mr. Turner’s) method of casting short ingots, 
he was pleased to have the opportunity of giving 
replies to the points raised. He explained that 
the system was in no way intended as a substitute 
for the large ingot system, but rather as an addi- 
tion to it, and as a system for small work, and 
for works like many of those in Sheffield, where 
only small ingots could be used. Runner pipes, 
such as were adopted in his system, were exten- 
sively used with Siemens plants in Sheffield. As 
regards the loss by ingots not run up, and by gits, 
the speaker contended that this would not be more 
than the loss in ordinary casting, coupled with 
that resulting from the two heats which were 
necessary to finish when cogging was resorted to. 
To use the system successfully, it was necessary to 
determine what standard sizes of ingots would 
suit certain mills and certain repeat work, and to 
make those sizes continuously and stock them 
for consumption in quantity. It was late in 
the day, he said, for any one to doubt the 
practicability of the system after it had been 
used for so many years, and with such successful 
results, by the Weardale Iron and Coal Company 
and by the Butterley Company. Speaking of 
group casting generally, he had seen it still carried 
on in the Dortmund and other Continental works 
when he had visited them last year. Piping in the 
small ingots, he considered, would be much less 
than that in large ingots, because, owing to the 
quicker cooling of the ingots, there was not time 
for the impurities to separate out, in the way that 
frequently happened with large ingots, resulting, in 
that case, in what was known as ‘‘segregation.” It 
was part of his system to pile the ingot moulds one 
on the other for casting, and if the steel was of a 
kind which would pipe, the lower ingots were at 
any rate fed by the top row, and only those in the 
top row would be piped. A large quantity of 
material had been rolled from ingots made by the 
system, and he looked forward to the time when 
steelmakers, by the use of such materials as 
aluminium and by their advances in practice, would 
be able to cast small ingots practically as clear as 
blooms. He had known large quantities of sheets 
rolled from slab ingots 6 in. by 3in. The purpose 
for which they were required was such as to permit 
the use of a sufficient quantity of silicon to the mild 
steel to get the requisite soundness. 

Mr. Smith-Casson, in replying to the discussion, 
said that Mr. Turner had answered many of the 
questions. The fin disappeared in heating, and 
there was nothing very serious in the waste. The 
quality of the steel produced was proved by the 
drawing of the ingots into rod, and he could only 
say that the steel was much safer, and was pre- 
ferred by many users. 

The two remaining papers, the first by Mr. 
Keep on ‘‘ Cooling Curves and Tests for Cast Iron,” 
and the other by Mr. West on the ‘* Physical Pro- 
perties of Cast Iron,” were taken as read. The 
usual votes of thanks to those who had taken part 
in the reception of the Institute, and to the Presi- 
dent, having been proposed and passed, that part of 
the meeting which referred to the reading and dis- 
cussion of papers was brought to a close. 

The remaining part of the meeting was devoted 
to what the author of a souvenir, which was pre- 
sented by the local reception committee, referred 
to as ‘‘innocent enjoyment.” This souvenir, it 
should be stated, was a very handsomely got-up 
book full of pretty pictures and most poetical 
prose. Illustrations were given of the principal 





places visited, and there were portraits of gentle- 
men connected with the meeting. 

On the afternoon of Thursday an excursion was 
made to Stratford-on-Avon, where the party was 
received by Sir Arthur Hodgson, chairman of the 
trustees for Shakespeare’s birthplace. After visit- 
ing ‘‘the birthplace,” the church, and King Ed- 
ward’s Grammar School, members were entertained 
at tea in the Stratford Town Hall. In the evening 
Shakespearian recitations were given in the Memo- 
rial Theatre. This was altogether a most successful 
and pleasant excursion. 

The last day of the meeting, Friday, the 23rd ult., 
was altogether devoted to ‘‘ innocent enjoyment.” 
An excursion was made to Kenilworth and to War- 
wick, and was perhaps one of the largest functions of 
the kind ever undeitaken by the Institute, there 
being, we believe, no less than 1200 persons present. 
These naturally were not all members of the Insti- 
tute. The party left Birmingham at an early hour, 
and first proceeded to theruins of Kenilworth Castle. 
After this they took train to Warwick, where they 
were invited to lunch at the Shire Hall by the local 
committee. In the afternoon they were received 
by the Earl and Countess of Warwick at Warwick 
Castle, all the rich historic treasures there con- 
tained being shown to them. 

This brought the summer meeting of 1895 to a 
conclusion. And perhaps no more successful 
gathering has been held during the history of the 
{nstitute. The proceedings throughout passed off 
without a hitch, in spite of the very large number 
of persons that had to be provided for on the ex- 
cursions. The amount of work done in organising 
a meeting of this kind can only be appreciated by 
those who have taken part in'such labours. It may 
be said that in the present case the local committee 
performed their duties admirably. Itis impossible 
to know, unless one takes part in the proceedings, 
to whom the credit is chiefly due for the success of a 
gathering of this nature, but every one must have 
worked well to have produced so satisfactory a 
result. In regard to that part of the work which 
falls to the duty of the permanent staff, there is 
nothing to be said but in praise. 


EXHIBITION oF Locat INDUSTRIES. 


Any account of the Birmingham meeting of the 
[ron and Steel Institute would be incomplete with- 
out reference to the small, but very excellent, 
exhibition of specimens illustrating local industries 
which had been got together by a sub-committee, 
of which Mr. W. Bayley Marshall was chairman, 
and Mr. W. G. Macmillan honorary secretary. The 
exhibition was open only during the time of the 
meeting, and other duties prevented members from 
giving that time and attention to it which its merits 
deserve. Wewere, however, able to spare an hour 
or two to its inspection during odd times, and pro- 
= giving the result of a few imperfect notes we 
took. 

The collection, we were informed, was intended 
to be supplementary to the visits which members 
were invited to make to works and factories in the 
neighbourhood of Birmingham. On account of the 
limited accommodation, the exhibition being held 
inaroom in Mason’s College, each industry was 
represented, as a rule, by one firm, as exhibits 
had to be restricted within the smallest possible 
space. Manufacturers invited to take part had, in 
most cases, to be content to select some special 
branches of their work for display. Under these 
circumstances it was necessary that some of the 
most important manufactures, especially those of a 
heavy nature, should be excluded. We now give 
the results of our notes, and in doing so it must be 
understood that the following account by no means 
represents a selection of the most important and 
most interesting exhibits. 

The first exhibit of which we took note was that 
of Mr. John Levick, of Alma-street, Aston, who 
had a truly typical Birmingham exhibit. This 
consisted of a number of articles spun from 
metal, such as reflectors, pans, compass bowls, 
ventilators, &c. By the articles shown, an excel- 
lent idea could be formed of the remarkable way 
in which metal can be shaped by spinning on the 
lathe. A striking object was the reflector for an 
American locon:otive lamp; this was 2 ft. deep 
and was 3 in. at the narrow end, 12 in. wide and 
trumpet-shaped. It was spun from copper and was 
silver-plated. A ventilator spun to a somewhat 
complex form was also shown. Mr. Thomas 
Chatwin had a small but very neat exhibit of 
stocks and dies, wrenches, rimers, &c. 
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The King’s Norton Metal Company had a very 
ood show, containing some interesting examples 

of foil of various metals; amongst these were 
sheets of aluminium rolled down to a thickness 
of .0005 in. There were also plates of cupro- 
nickel for bullets, rolled from ingots 1} in. 
thick down to ;), in. without annealing. Per- 
haps the most noticeable object on this stand 
was a cartridge case which, we understand, was 
the largest of the kind that has ever been made. 
Tt was solid drawn from a disc of metal 20 in. 
in diameter and ;'5 in. thick. It was gradually 
drawn down in an hydraulic press, having a 
24-in. ram, until the size of the finished case was 
50 in. long, the mean diameter being 7 in., and 
the thickness of metal .075 in. at the thinnest 
part. There were also sections showing the manu- 
facture of the .303-in. magazine rifle cartridge case. 

Messrs. Kynoch and Co. had an exhibit of cart- 
ridge cases, shells, small-arm ammunition, &c. 

Messrs. J. Badger and Co. had an interesting 
exhibit, consisting of aluminium in the rough state 
and manufactured. A point noticeable about the 
articles shown on this stand was the satisfactory 
way in which the screw threads were cut. This 
has always been a difficulty with aluminium, but 
this firm has overcome it by using a special medium 
in turning. Aluminium fittings are, we are in- 
formed, now largely taking the place of the best 
electro-plated work on board ship. The electro- 
plated articles have to be replated every 2} to 3 
years, whilst the aluminium lasts until the article 
is otherwise worn out, and requires little trouble in 
cleaning. Amongst other articles shown by this 
firm were spinniogs from aluminium, and various 
railway carriage fittings; a system of wirework to 
take the place of string netting for parcels racks in 
railway carriages is certainly an improvement. 
Rigidity is gained by tinning the brass bars after 
they have been made up. 

Messrs. W. H. Ward and Co. had two very 
good examples of small machine tools, consisting 
of a lathe and a drilling machine ; the former was 
fitted with capstan rest, and had automatic revolv- 
ing and locking arrangement. This firm, we under- 
stand, had given special attention to the manufac- 
ture of lathes of this kind. 

Messrs. Francis and Co., of Sparkbrook, had an 
exhibit of malleable iron castings, consisting of 
fittings for cycles, railway fittings, iron nails, &c. 
A small, but very remarkable, exhibit on this stand 
was a parcel of cast-iron tacks, cast from the pig, 
and weighing 4000 to the pound, Although these 
castings were so very small, the tacks were remark- 
ably strong, and could not be broken in the fingers. 
It seemed remarkable how iron could be made to flow 
into such tiny orifices, and yet be so hard. Possibly 
aluminium, which seems to afford an explanation 
for almost everything unusual nowadays, may have 
something to do with the matter. 

Messrs. Wiggin and Co., of Birmingham, ex- 
hibited some examples of nickel produced by the 
Mond system, showing stages of the process in 
refining from the native mineral to the finished 
article. Another characteristic exhibit was that of 
Messrs. Best and Lloyd, who contributed gas pen- 
dants and other articles, in which some ingenious 
mechanical devices were introduced. In one case 
a pendant, for use with incandescent gas light, was 
swung by means of weighted levers, so that it would 
remain in any position, the gas supply being passed 
through trunnions. The lamp also revolved on a 
ball joint. This was a very pretty arrangement. 

In a handsome exhibit shown by the Technical 
School of the Jewellers and Silversmiths’ Associa- 
tion, some very beautiful articles were shown ; they 
were the work of the students at the school, of 
ages from 14 to 18 years. 

Mr. Samuel Taylor, of Birmingham, had an 
interesting exhibit, consisting largely of aluminium 
articles. Mr. Taylor has been very successful, we 
understand, in soldering aluminium, hitherto con- 
sidered a difficult operation. The solder he uses 
contains silver and tio, but the secret of suc- 
cess in its use is in the manipulation, which re- 
quires practice and care ; failures generally arising 
through not holding the parts together properly 
and not paying attention to cleanliness. Some 
very good examples were shown on this stand of 
joining metals by ‘‘sweating.” Amongst these 
were square blocks of copper and silver sweated to- 
gether. The operation consists of bringing the 
metals almost to a fusing heat, and pressing them 
together with great force, no solder being used. 
Having thus joined the layers of silver and copper, 





the block may be rolled out into any shape or size, 
and into sheets for spinning, &c. Mr. Taylor sug- 
gests the use of this system for coinage, so that the 
size and weight of the coin may be reduced by the 
introduction of a strip of more precious metal, say 
silver with copper, or gold with silver. He will 
certainly confer a benefit on mankind if he can 
persuade the authorities to reduce the size of the 
crown piece by the introduction of a strip of gold, 
or of the penny, say to the size of a sixpence, by 
the use of a little silver. 

Messrs. W. Tarkinson and Co. had also an 
interesting exhibit, showing a penny-in-the-slot 
gas meter, gas governors, &c. Mr. Alfred Bennett 
exhibited tooth wheels, clockwork, &c. Mr. John 
Spencer, of Wednesbury, had a good exhibit of 
specimens of pipes, steel tubes of all kinds, sockets, 
hydraulic tubes, telegraph poles, unions, &c., 
shown either by models or in actual parts. 

There were many other exhibits of interest in 
this excellent little exhibition, but unfortunately 
we did not have time to investigate them. 





ELECTRIO TRACTION.—No. XXXII. 
By Pur Dawson. 
SwITCHBOARDS. 


As stated previously, when water power is used 
for driving the dynamos, the speed regulation of 
the turbines is very difficult. A very ingenious 
way of overcoming this difficulty has been adopted 
in the power station of the Niagara Falls Park and 
River Railway, which connects Queenstown, on 
Lake Ontario, with Niagara Falls. In this station, 
where the water power is obtained free of cost, 
automatic switches have been arranged on the 
switchboard in such a way that the output of the 
generators is kept constant whatever the number of 
cars running maybe. Fig. 263, page 290, gives an out- 
side view of this apparatus, and Fig. 264 is a diagram 
showing its method of working. A represents the 
armature of the generator, S the series winding of 
the field, s the shunt winding, e¢ is a high resistance 
electro-solenoid in which a plunger L works. This 
plunger is attached at its upper end to a coil spring. 
E is the low resistance solenoid ; R is a carbon, 
iron sheet, or wire resistance which, in the present 
instance, is 7 ohms, and capable of having a current 
of from 50 to 60 amperes pass through it. If the 
car stops, and the current of the line decreases, the 
voltage of the generator has a tendency to rise. 
This causes the attracting power of the high resist- 
ance solenoid e to increase. L is sucked down, 
makes a contact with O, thus short-circuiting the 
low resistance solenoid E ; the plunger P is let go, 
and makes contact with Q, thus bringing R into 
parallel on the main circuit. All the contacts are 
of carbon, and when this station was visited last 
summer the system was found to work excellently. 

Up to the present time there are very few in- 
stances of the use of accumulators as a reserve in 
electric tramway installations, although in lighting 
practice this is very generally done. It is, there- 
fore, of some interest to note what special connec- 
tions have to be made on the switchboard when 
storage batteries are employed. A very interesting 
plant, erected by the Maschinenfabrik Oerlikon, has 
been running for some time at Zurich. Fig. 265 
shows the connections used on this switchboard. 
The generators used are shunt wound. A small 
auxiliary generator is used to keep the regulating 
cells charged, and they are constantly being 
switched in and out by the automatic switch RS; 
270 cells of 7 plates each are put in series ; the 
main generator is always in parallel with the 
batteries. Ifthe tension of the battery becomes 
higher than that of the generator, an automatic 
switch cuts the generator out; when the reverse 
is the case, this automatic switch throws the gene- 
rator on again. The last 81 cells of the battery 
near the pole are connected with an automatic 
regulating switch with 28 contacts, which switches 
cells in or out when the potential of the line falls or 
rises above a certain limit. 

Fig. 266 shows another way of adapting a switch- 
board to the use of accumulators. This method is 
the one proposed by Mr. C. O. Mailloux, of New 
York. The auxiliary battery is put in parallel on 
the terminals of the main generator D. The 
current to or from the battery passes through the 
armature A of a small auxiliary dynamo, the 
capacity of which is about one-tenth of that of the 
main generator. When the switch F is moved to 
the left, connecting a and b, the main current 





passes through the auxiliary generator. By this 
means an increase in the power absorbed by the 
trolley line augments the magnetism of this 
generator. The electromotive motive force added 
to that of the battery therefore depends on the load 
of the line. When little or no power is consumed 
on the line, the voltage of the battery B is below 
that of the dynamo D, and the battery will there- 
fore be charged. When the load on the overhead 
line becomes very heavy, the voltage of the battery 
increases, and the battery gives out power on to 
the line. This system is just being installed for 
the first time on an American line. 

Instruments usually Used in Switchboard Work. 
—The instruments which are necessary on a 
switchboard comprise circuit breakers, lightning 
arresters, quick breaking switches, ammeters, 
voltmeters, wattmeters, and rheostats. Of all 
these instruments the one which is, perhaps, of the 
most importance, and which is the most difficult to 
construct, is the circuit breaker. Of these there is 
probably none more efficient or better designed 
than that invented by Professor Elihu Thomson, 
and constructed by the General Electric Company. 
A great difficulty which has to be overcome in the 
construction of this instrument is the heavy spark- 
ing and burning out of contacts occasioned by the 
arc which is nearly always formed when very 
heavy currents at high potentials are suddenly 
broken. This difticulty has been got over in the 
present case by the use of Professor Thomson’s 
well-known magnetic blower arrangement. Fig. 267, 
from a photograph, represents the latest type as 
adapted for railway work. The main current 
passes through a heavy coil seen at the bottom of 
the instrument. When this current passes the 
limit to which it has been set, it pulls down the 
armature against the force of its supporting coil 
spring, and thus releases a catch which prevents 
the main contact-pieces from separating. A ten- 
dency to this effect exists, as a very heavy coil 
spring always tends to pull the contacts apart. The 
current is not broken when the main contacts are 
separated, as besides these there are subsidiary 
contacts which are made between copper springs 
and carbon rods. It is here that the current is 
finally broken. These latter contacts are covered 
up by a fibre-box shown at the top of the instru- 
ment, and inside which, by means of an electro- 
magnet, a very powerful magnetic cross field is 
generated. This field is so strong that the are, 
which has a tendency to form between the carbon 
and copper contacts, is instantly blown out; in 
fact, in many instances it is prevented from form- 
ing. Another instrument which is of the utmost 
importance is the lightning arrester. The ‘‘ Ajax” 
type, which is largely used in the United States, 
has been already fully described in previous articles. 

Another type of station lightning arrester con- 
sists simply of a metallic tank into which there is 
a constant flow of water, and which is connected 
by means of very heavy connections to a good earth. 
Into this tank run a series of carbon rods, in many 
cases old lamp carbons being employed. These 
rods are connected to the feeder circuits, In 
Chicago it has been found advisable, owing to very 
heavy storms, to use three banks of lightning 
arresters at the power stations. Two of these are 
on the trolley side in each feeder circuit, and one is 
on the trolley side of each generator. One set is 
of the water-tank pattern above described. These 
are only put into circuit on the approach of a 
thunderstorm, as they waste a certain amount of 
current. At Chicago each of these arresters takes 
from 10 to 20 amperes to run, 

Ammeters and voltmeters are too well known to 
need any particular mention. A word may, how- 
ever, be said of the Weston instruments, which 
within the last few years have been extensively 
used in American railway switchboards. These are 
now being manufactured by Elliott, of London. 
These instruments are based on the principle in- 
volved in Deprez D’Arsonval’s well-known retlect- 
ing galvanometer. They are very nearly dead beat, 
a quality of the greatest importance in work where 
currents vary very rapidly within wide limits, 
Another advantage of these instruments is that the 
scale is absolutely proportional throughout its entire 
range. 

The switches generally employed in railway 
practice are of the knife-edge type and quick break- 
ing. An illustration of the type of switch designed 
and used by the General Electric Company of 
America has already been given, Fig. 261, page 261 
ante. It is composed of halves hinged together at 
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one end, and connected at the other by a powerful | meter. By its use it becomes possible to know) Tanrz LXXXI.—Capacity of Fuses Used in Railway 
coil spring. In opening this switch one-half is first | exactly how many electrical horse-power hours are Power Houses. 
pulled out, and the second is dragged out when the| consumed each day, and to keep a check on both a 








tension of the coil spring between it and the first| the drivers on the cars and the firemen in the| “pacity of Generator | Capacity of Puse in Voltage. 
half has become sufficiently great. boiler-house. Ampere-hour meters are of no use, | ae en emeres Bee 
The ‘‘ Ajax” is another switch extensively used} as the potential on a railway station is always 100 180 550 volta 
in railway practice, and which has proved most| liable to vary between fairly wide limits. The on bo —* 
satisfactory. This switch is composed of several | best instrument designed for this purpose is, with- 500 | 1000 550 |, 





copper knife-edges, which are held back by very | out doubt, Thomson’s recording wattmeter, manu- 
heavy springs. The contact is not broken between |factured by the General Electric Company in TasLe LXXXII.—Sizes of Copper Wire Used for 











the knife-edges, but between a special arrangement | America, and the Thomson-Houston Companies in Fuses on Railway Circuits. 
of copper springs and of carbon rods, which can| Europe. This instrument has been so fully de-|— 2 tha ¢° a 
easily be replaced if at any time they should be| scribed in the technical press that it need not be| ‘‘B. and 8.” Gauge.| Diameter in Inches. ~~ = ‘is 
burntthrough. Fig. 268 shows an ‘‘ Ajax ” switch | gone into in these articles. a eo 
lately constructed, and which is the largest quick-| In cases where the currents dealt with are small, 17 0.045 100 
breaking switch ever made in America. It has a| especially in feeder circuits, automatic circuit bi = br 
capacity of breaking a current of 7000 amperes at| breakers are often replaced byfuses. Table LX XXI. 14 0.064 166 
500 volts, an equivalent of about 4600 electrical | shows the capacity of fuses adopted for various 13 0.072 200 
horse-power. The weight of this switch is over| units, These fuses are frequently made of copper = br 280 
400 lb.; it was constructed for the General| wire, and Table LXXXII., for which the writer is 10 0.101 335 
Electric Company of America. indebted to the courtesy of the General Electric : be on 

An instrument which should never be omitted | Company, shows the sizes of copper wire adopted 7 0.144 520 











from a railway switchboard isa recording watt-| in various cases, 
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Table LX XXIII. shows the section of copper con- 
nections which are generally allowed for in the 
switchboard connections for various outposts. 


Tas_t LX XXIII.—Section of Conductors Used to 
Connect Generators to Switchboard. 
Capacity in Kilowatt, Circular Mils. 
75 133,800 
167,800 
330.000 
525,000 
990,000 


100 
200 
300 
50) 


The instruments in the switchboard are fre- 
quently supported on enamelled slate or marble 
panels, angle-irons being bolted to each side of 
these to support them. The bottom of the angle- 
iron is fixed to the floor, preferably on a wooden 
beam, and the top is generally fastened by means 
of an insulated tie-rod to the wall. In some in- 
stances, instead of having the solid base, the 
instruments are fixed to wooden or insulated iron 
frames. Such switchboards are known by the 
name of ‘‘ skeleton” boards. Ample space, 40 in. 
or more, should always be allowed behind the 
switchboard for making connections. In some 
instances, terra-cotta has been successfully used for 
switchboard work. 

It is the usual practice to connect the generators 
in such a way to the switchboard, that the series 
coil of the field magnet winding is on the positive 
side of the armature. 

It is of great importance that the connec- 
tions between generator and switchboard, and be- 
tween switchboardand overhead line, be madeinsuch 
way as to be very accessible for testing purposes, 
and that individual wires be easily recognisable. 
The best way to effect this object is to provide a 
trench running from the generators to switchboard, 
and from there to the main feeder connected to 
the overhead line ; this should be covered with an 
iron grating, easily removable, so as to give access 
to the wires running along the pit. This conduit 
should be not less than 3 ft. wide, its depth de- 
pending upon the number of wires which it will 
have to carry. Vertical wooden timbers 3 in. by 
3 in. should be put along the side of the pit, 
about 3 ft. apart, and securely fastened to the side 
of the wall. 

The conduit from each machine should be con- 
nected to the main conduit, which runs to the 
switchboard. It should be so designed as to require 
the minimum length of conduit and wire, and so 
prevent the necessity of any cross wires. 

The position of the wires should be decided upon 
before the wires are laid down, and the spool insu- 
lators inserted. The latter should be staggered 
when a number are to be placed side by side, and 
allow at least 14 in. between the surfacesof any two 
cables. Where any cables have to pass through a 
floor or wall, specially designed sleeve insulators, 
having rounded edges at either side, should be 
first inserted. These must be slipped over the 
cable before the ends are soldered into the ter- 
minals. Generally the best way to draw the wires 
into the conduits is as follows : The reels are set at 
the switchboards, the ends of the cables drawn 
through the conduit to the generator, and then 
drawn tight, strained towards the switchboard. 
Where a large amount of this work has to be done, 
it is found more convenient to pull up the wire at 
given intervals by means of blocks and ropes. 

Where bus bars of switchboard panels are to be 
connected together, the best connection is ob- 
tained by first riveting the joints and then solder- 
ing and sweating them together. 

The position of the switchboard has to be decided 
by the requirements of each case. It should be 
situated so as to be easily accessible from every 
part of the station, and from it a good view of both 
engine and generators should be obtainable. More- 
over, it is desirable to so locate it that the length 
of the leads from the generators be as short as pos- 
sible, and that there be as little difference as pos- 
sible between the lengths of these connections. 
The direction in which the feeders must leave the 
station, and the location of the conduit, are very 
important elements to be considered. 








NORTH-EAST SEA CANAL.—No. XIII. 
XIV.—Tue Exectric ILLuMrNarion. 


Tne lighting of a canal over 61 miles in length, 
which does not touch any large towns, was in itself 
a difficult problem. The analogy of the Suez 





Canal suggested search-lights, which have contri- 


buted a good deal to the financial success of that 
undertaking. The analogy may be thought an 
imperfect one; but there is not very much 
more reason for illuminating the marshes of Western 
Holstein than there exists for placing lamps on 
the sand of the Isthmus of Suez. The traflic con- 
ditions are, of course, very different on the two 
canals. Search-lights did not find favour with the 
Canal Commission, as it would manifestly have 
been inadvisable to insist upon a search-light out- 
fit upon each of the large number of vessels of 
moderate tonnage passing through the canal. 
After search-lights, which were not rejected with- 
out having been tried on the Baltic Canal, arc 
lamps were proposed. There are many miles of 
arc lamp circuits in American and other cities, 
but 120 miles of conductors, counting both banks, 
and, perhaps, 500 arc lamps and their regulating de- 
vices, the whole to be worked either from the ter- 
mini or from a special power station, represented 
a very serious undertaking. Considerations of 
expense had probably more weight with the authori- 
ties than the rumour, which has gained some 
credence, that the War Department objected to 
marking the route too clearly by glaring are lamps. 

A good many of the leading electrical firms 
offered suggestions. The Imperial Canal Com- 
mission decided in favour of incandescence lamps, 
and the scheme adopted is that of the Helios Com- 
pany, of Kéln-Ehrenfeld, to line the banks of the 
canal with 1000 incandescence lamps of 25 candle- 
power, arranged in series, and fed by the alternating 
currents from 7000-volt transformer circuits. The 
lamps are 200 or 150 yards apart, or if we reckon the 
lamps on both banks, there is a lamp every 100 yards 
or less. Under these circumstances, the double line 
of lamps will not do more than mark the waterway, 
and more was not intended. We have already re- 
ferred to the main features of the bold scheme (on 
page 722 of our issue of June7). The two power 
stations at the ends of the canal, and the necessity 
of lighting the locks and engine-rooms, naturally 
suggested the division of the whole plant into two 
parts. As both banks of the canal have to be 
lighted—it will be remembered that the canal is 
almost 200 ft. wide—we get four groups of 250 
incandescence lampsin series. Nothing like this has 
ever been attempted, although the series connec- 
tion of glow lamps has long been known both in 
the laboratory and in practice. In the introduction, 
we alluded to the illumination, during the years 
1888 to 1891, of Barnet by the Joel Company, where 
70 lamps were joined in series. We are not aware 
of any similar installations of equal or larger dimen- 
sions. 

The power stations at Holtenau and Brunsbiittel 
are special houses adjoining the boiler-house and 
engine-rooms of Mr. C. Hopp2’s hydraulic ma- 
chinery. The boilers are common to both plants, 
and the Helios engines can be connected with the 
condensers of the hydraulic pumps ; otherwise the 
two plants are separate. The Helios Company 
has erected, both at Holtenau and at Brunsbiittel, 
two steam engines and two dynamos ; one set may 
be regarded as a spare set. The engines are hori- 
zontal tandem machines of the Maschinenfabrik 
Augsburg, developing 200 horse-power at 85 re- 
volutions. The cylinders have diameters of 400 
and 620 millimetres (15.7 in. and 24.4 in.), and 
1 metre (39.3 in.) stroke. The automatic expansion 
gear regulates the cut-off of the high-pressure cy- 
linder in the Armington-Sims fashion by means of 
two eccentrics, the second eccentric being fixed to 
the main shaft. The engines can, at Holtenau, 
either exhaust into the air, or into their own sur- 
face condensers, or into Mr. Hoppe’s condensers, 
as just mentioned ; at Brunsbiittel no special con- 
densing plant has been provided. The flywheel of 
the engine, 4.752 metres (15 ft. 7 in.) in dia- 
meter, carries the field magnets of the alternating- 
current generator. This type of generators has 
been fully described by us in connection with the 
Helios Company’s great electricity works at Cologne 
and Amsterdam (see ENGINEERING, vol. lviii., page 
723). The 72 poles of the field are fixed ona groove 
in the face of the flywheel, and consist of plates of 
sheet iron 0.5 millimetre (j; in.) thick, separated 
by paper, and held by \——-shaped clamps and 
bolts. The plates are rectangular in shape, and rest 
with lateral projections on the frame. The coils 
are connected in two circuits. The flywheel is 
encircled by the stationary inductor ring, also set 
with 72 coils. These coils (Fig. 168, page 291) 
differ from those used at the Cologne works; the 
iron extends considerably beyond the coil, being 











widened out so as to offer a great surface to the 
field poles opposite. The flywheel, which has eight 
spokes, comprises two halves bolted together, as 
does also the outer stationary ring. The semi- 
circles of the outer ring rest on a slide, and can 
be shifted sideways to give access to the coils, 
These can be taken out sideways by loosening 
a few screws. With the coils, the magnet fly- 
wheel weighs 14,000 kilogrammes, about 13 tons. 
The 72 poles and 85 revolutions give 6120 changes 
of polarity per minute, so that lines of force are 
cut with a velocity of 20 metres (65 ft.) per second. 
Each dynamo yields normally 75 amperes at a 
pressure of 2000 volts, but the output can be con- 
siderably increased. The field is excited by a four- 
polar shunt machine mounted on the same shaft, 
the disc armature sending out currents of from 120 
to 150 volts. The regulation is automatically 
effected by one of two small Tesla motors with- 
out commutators, which throws resistance into the 
shunt field coils, when the tension rises above the 
desired limit in the secondary circuit, and cuts re- 
sistance out in the opposite case. According to Mr. 
Coerper, director of the Helios Company, 12.5 
kilogrammes (27.5 1b.) of steam of 88 lb. are con- 
sumed per hour for each kilowatt. 

This is the chief power plant, which, it will be 
seen, is not of any remarkable proportions. For the 
machinery rooms and passages within the lock 
walls a special smaller engine of 10 or 12 horse- 
power, with a cylinder of 5.9in. diameter and 
14 in. stroke, and Rider valve gear, has been put up 
at Brunsbiittel, where the tides necessitate a con- 
stant working of the locks. This engine, also fur- 
nished by the Maschinenfabrik Augsburg, runs at 
150 revolutions, and is on the same shaft as a 
continuous - current generator, a shunt machine 
with four poles, which can also serve as exciter 
for the large machines. At Holtenau the same 
provision will have to be made, although it is 
hoped that the lock gates can be left open during 
340 days of the year. At present, Mr. Hoppe has 
a small electric installation in his engine-house. 

The wires are suspended under the floor, along 
the ceiling of the basement, and taken to an 
elegant marble and vulcanite switchboard. This 
stands on a raised platform, from which the room 
can well be overlooked. The Blithy wattmeters 
employed consist of a disc rotating under the in- 
fluence of two field coils in connection, respectively 
with the main circuit and the transformer terminals ; 
the position of the two fields is adjustable with re- 
gard to the disc which actuates the recording train 
of wheels. The main switch—all these parts are 
of the double-pole type—represented in Fig. 169, 
is made in bright bronza. The insulation is three- 
fold throughout, twice vulcanite, and onc} por- 
celain, and the apparatus have been tested for 
10,000 volts, which is not excessive, as the ten- 
sion may normally rise to 7500 volts. The re- 
sistance temporarily to be inserted by means 
of a keyboard when the two machines are to be 
connected in parallel, consists of nickelin and 
asbestos. Synchronism of phase is obtained with 
the help of two apparatus. The one is the well- 
known device, hailing, we believe, from the United 
States, of setting up aspecial transformer with two 
coils, which are fed by the respective machines to 
light two lamps which display the phase difference 
very plainly, after the manner of the beats of tuning 
forks or bells not in unison. The other is a disc 
placed in front of two poles, whose fields form 
branches of the two circuits. The disc becomes 
stationary when the two machines are in syn- 
chronism ; a difference of phase marking itself by 
the motion of the wheel. When dynamo-rooms are 
arranged as they are near the locks, one can learn a 
good deal by observing the one flywheel through the 
spokes of the other. When the two are revolving 
at the same speed, they will both appear to be at 
rest. When the speed varies, the one or the other 
will seem to lag behind. As the speed does not 
remain quite regular during the course of one re- 
volution, vacillations will become noticeable. 

For the lamps within the locks, which are 
grouped in the orthodox parallel arc, six trans- 
formers have been put up, to reduce the tension to 
125 volts. One of these smaller transformers is 
illustrated in Fig. 170. There are 48 posts, each of 
four or two lamps of 25 candle-power. These posts 
stand back far enough on the lock walls not to inter- 
fere with the men and the ropes. The harbour 
lights at Holtenau and at Brunsbiittel, where they 
are placed on the moles, contain two incandescence 
lamps of 60 candles. The concentric iron-sheathed 
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cables for these portions of the installation are 

taken through the passages cut in the beton bed 

on which the locks rest (marked T in Fig. 34, on 
age 752 of ENGINEERING of June 14). 

We come now to the distribution of lamps. The 
two groups of about 250 lamps each, fed from the 
Brunsbiittel power station, extend to kilometre 47 ; 
then the Holtenau circuits begin. The length of 
the canal being 98.6 kilometres (61.3 miles), the 
four closed metallic circuits are fairly equal in 
length. Thus we have, reckoning from Brunsbiittel, 
99 3 kilometres on the north bank, and 99.8 on the 
south bank; the Holtenau circuits measure 98.6 
and 97 kilometres. In round numbers, we have 
four circuits, each of 60 miles of annealed copper 
wire 4 millimetres (} in.) in diameter. If the 
lamps were equally distributed all over the route, 
the distance between two lamps on the same side 
of the canal would be 196 metres. As the Eider 
Lakes and the Meckel Lake are provided with gas 
buoys, this average distance is reduced to 160 
metres. In reality the distance varies consider- 
ably, between 80 and 250 metres; at curves the 
lamps are closer to one another. Of the bridges, 
only the roadway swing bridge near Rendsburg is 
illuminated in connection with this installation ; 
the railway swing bridges and high-level bridges 
are fitted with oil lamps and signal lights. The 
wires are suspended on wooden posts (Fig. 171) 
20 ft. high, placed 130 ft. apart, and fixed to three- 
fold china insulators resembling those used for the 
suspension of the lamps (Fig. 172). Oil insulators 
have not been applied, nor are there any main 
current regulators. The large masses of iron in the 
transformers facilitate the task of maintaining a 
constant difference of potential, even if a large per- 
centage of the lamps should fail. For each of the 
four groups the 2000-volt currents generated by the 
dynamos are transformed up to 7500 volts, by means 
of three transformers coupled ‘in series. These 
transformers embody features due to Messrs. Ziper- 
nowsky, Déry and Blathy, and to Mr. Schaller, the 
chief engineer of the Helios Company. The iron 
lamellae, 470 by 315 millimetres (18.5 in. by 12.4 in.), 
of the transformers are of E-shape, and the rect- 
angular coils are inserted between two of these E 9. 
The filaments of the 25-candle lamps have a resist- 
ance of less than 1 ohm. Parallel to the filament 
is a choking coil with iron core, which receives only 
9 per cent. of the lamp current. It is asserted that 
one-third of the lamps might be destroyed without 
disturbing the rest of the group. That this can be 
realised, to a certain extent, atany rate, was proved 
to delegates from the Imperial Canal Commission 
before the scheme was approved of. 250 lamps of 
25 volts would require a potential difference of 
6250 volts at the transformer terminals ; 7500 are 
being provided, which leaves a fair margin for loss 
cf potential in the miles of copper leads and in the 
choking coils. The lamps hang in split rings fixed 
to wrought-iron brackets (Fig. 171). The barbed 
wires running along the tops of the poles are to serve 
as lightning protectors. The dynamos and engine- 
rooms are also fitted with lightning conductors and 
arresters, as severe thunderstorms are not rare in 
Holstein. The main cables areimbedded in thecanal, 
and in the small rivers which have to be crossed. 
The two copper wires of these cables are covered 
with rubber, and further with gutta-percha, and 
wound with galvanised iron wire. All these cables 
come from the rubber works of Mr. Franz Clouth, of 
Nippes, near Cologne; they have been tested to 
15,000 volts. The telegraph and telephone wires, 
which mostly follow the south bank of the canal, 
are strung on other poles. Where the overhead 
wires cross roads or come near other conductors, 
two longitudinal wires with cross-connections have 
been, or are to be, stretched under the lighting 
circuit. 

The Holtenau division of the installation was 
completed before the opening. The Brunsbiittel 
half was not finished a month ago. There were 
various causes of delay. A month or so before the 
opening festivities, landslips had still to be struggled 
against in some spots, so that the lamp-posts 
already fixed showed a tendency to wander. But 
the work was behind inother respects too. The grand 
festival programme also delayed the operations. 
The illumination of the imitation man-of-war that 
had to be erected on the south bank near the 
Holtenau lock claimed a good deal of the time of 
the electrical engineers, who were already more 
than busy ; 160 arc-lamps were put up here. About 
80 lamps were suspended above the red and white 
awning, to keep the glare from the eyes of the 





illustrious assemblage who were dining on deck. 
This idea of Mr. Schaller’s, who has superintended 
the erection of the whole installation on the canal, 
met with general approval. 

In the preliminary official balance-sheet, 33,0001. 
were set down for the electric installation, not in- 
cluding the festive preparations. For the latter, a 
large extra grant had been made, a somewhat sore 
point on the canal. 


XV.—Canat Dues anp CoNcLUSION. 


In our introductory article of May 31 (on page 
686 of vol. lix.), we could only allude to what the 
daily press had reported with regard to the tariff of 
canal dues the day previous. The official decree 
was not published till June 7. For a time the 
tariff regulations are to be left to the governments— 
that is, to the Bundesrath. Aftera year or so, the 
dues will be settled by the Reichstag. We repro- 
duce the substance of the official decree. The 
German mark is the equivalent of the English 
shilling, as the 20- mark gold coin has, within 
a few pence, the value of the English sovereign. 
The tonnage is always understood as net. 

For the passage through the North-East Sea 
Canal, dues will be levied on all vessels, exclusive 
of those of the German Navy and of the adminis- 
tration of the canal, at the following rates : 

1. On loaded vessels, for the first 600 registered 
tons, 0.60 mark per ton; for additional tonnage, 
0.40 mark per ton. 

2. On vessels not laden, or running in ballast ; 
and coasting vessels (law of 1881, May 22) of up to 
50 registered tons, likewise on vessels proceeding 
up or down the Eider, 0.40 mark per ton. 

3. The minimum charge made according to para- 
graphs 1 and 2 is 10 marks. 

4. Additional payment to be made for towage 
by sailing vessels using the regulation tugs, for the 
first 200 registered tons, 0.40 mark per ton; for 
higher tonnage, 0.30 mark per ton. 

Craft as classified in paragraph 2 pay under 
the same circumstances, for the first 200 registered 
tons, 0.25 mark per ton ; per ton above, 0.20 mark. 

The rates for steam tugs, for steamers, or for 
special tugs for sailing vessels are fixed by the 
administration of the canal, according to the size 
of the tugs, and the period during which they are 
required. 

5. During six months, October to March, inclu- 
sive, the rates specified in paragraphs 1 to 3 will be 
raised by 25 per cent. 

6. In fixing the totals of the dues, fractions of a 
mark will be reckoned as a complete mark. 

7. The above stated dues comprise the general 
charges for making use of the canal, and the pilot 
dues between the Brunsbiittel or Rendsburg locks 
on the one side and Friedrichsort on the other 
side. 

The above tariff became valid on June 10. At 
Friedrichsort is the lighthouse marking the entrance 
into Kiel Bay. The rates have, of course, not 
pleased everybody. Whilst a few voices have com- 
plained that the charges are too low to start the 
finances of the canal on a sound basis, others have 
urged that the 60 pfennige per ton for 600 registered 
tons and 40 pfennige for every additional ton are 
to the disadvantage of the smaller trading boats, 
and especially to the large number of those which, 
owing to the shallowness of some of the Baltic ports, 
can scarcely be made larger. There is some force 
in this argument. The development or revival of 
the more or less sleepy small ports of the Western 
Baltic, one of which, Wismar, the Swedes might 
claim any day, provided they can pay the sum and 
interest stipulated at and accumulated since the 
Westphalian peace of 1648, suggests itself as one 
of the natural consequences of the creation of a 
canal establishing direct connection between those 
shores and the Elbe and Weser. 

Of the greater ports, Hamburg is most directly 
interested. A steamer of 1000 tons, it has been 
calculated, would reap no benefit from making use 
of the new route, as the dues slightly exceed the 
extra expenditure involved in the old route around 
Jutland. If that be true for Hamburg, the objec- 
tion will apply with still greater force to other 
shipping centres. The Chamber of Commerce of 
Kiel protested, a few weeks ago, against the increase 
in the dues which the tariff announces for the 
winter months. No great enterprise has ever paid 
during its first year, unless it be gold-mining, with 
which the engineer has, at first, little to do. The 
canal will not form an exception. We remarked in 
the ‘‘commercial aspect” that it looked optimistic 





to expect two-thirds of the whole merchandise float- 
ing into the Baltic to pay the new canal dues. 
Vessels call at Goethenburg and Copenhagen not 
only because these ports are on their way, but 
because their interests clearly send them there. For 
such craft, the new canal offers little temptation. 
But there are others for which it does. The import- 
ance of the coasting trade will not escape the 
authorities, and by the time that the settlement of 
the charges comes before the Imperial Diet, suf- 
ficient experience will have been gained to present 
reliable estimates—proposals based upon actual 
conditions. 

It is not by any means improbable that the report 
then to be submitted will have to make the usual 
admissions of only partly realised expectations. 
Such admissions will, however, concern the Imperial 
Treasurer more than the canal administration and 
the future of the canal. The canal was projected 
and built essentially as a means of national de- 
fence. It had, as such, the singular distinction 
of being a most directly useful War Office and Ad- 
miralty scheme. We do not look for dividends 
from ironclads and fortifications. The canal will be 
maintained, even if it should have to struggle with 
a deficit, and will, no doubt, become an important 
international waterway. It will be noticed that the 
regulations do not distinguish between ships of 
German and other nationalities. 

One of the results of the early official opening was 
that the canal, after the ceremonies, could only be 
declared open to vessels of 4.5 metres (15 ft.) draught. 
Since July 18, ships of 6 metres (almost 20 ft.) 
draught have been admitted, and as the shallow 
reaches are nowhere of great length, the full depth 
of 295 ft. will shortly be attained throughout the 
canal. The commencement of the canal traffic 
was fairly satisfactory, considering that the limita- 
tions just pointed out were in force. In the week 
ending July 8, 177 vessels entered at Holtenau, 
aggregating 11,957 registered tons net; 148 ships of 
a total net tonnage of 10,135 came in at Bruns- 
biittel ; and 191 boats of an aggregate tonnage of 
5770 only, started from Rendsburg or came up the 
Eider. This gives a total of 516 steamers and sail- 
ing vessels, representing 28,082 registered tons, 
passing through the canal in one of the first weeks. 
These numbers are distinct from craft which are 
exempt from tolls. The payments amounted to 
11,766 marks, almost 60001. 

Thirteen trading lines, just organised, owe their 
existence to the canal. Ten of these start from 
Hamburg, the other termini being Baltic ports, in 
Germany or in Denmark and Sweden. Among 
the non-German ports we notice Kolmar, Karls- 
krona, Ystadt, Aalborg, and Flensburg. The revival 
of Stettin would bring Russia, Reval, Riga, and 
St. Petersburg into the system. 

In describing the various parts of the plants, we 
have stated the respective expenditure, so far as it 
could be ascertained from official publications. The 
estimated cost of 156 million marks was made up in 
the following manner : 


Million 
Marks, 
Ground, &. ... iF 2s 10 
Excavating and dredging ... 70 
Embankments, &c. ... os 8 
Locks and quays : 36 
Bridges and ferries ... 7 
Fortifications ... aa o a 1.5 
Canal boats, magazines, workshops re 1.5 
Hydraulic machinery, electric illumination 2 
General expenses and compensations 5 
Contingencies ... es eae aes 15 
Total 156 


Various items have, of course, exceeded the esti- 
mate. But no additional grants have been asked 
for, nor has the time been extended. 





THE NEW GLASGOW DOCKS. 

Tue construction of the new tidal dock on the 
south side of Glasgow Harbour is steadily approach- 
ing completion, and splendid progress is being made 
with the immense graving dock adjoining. There 
remains to complete the quay walls in the tidal dock, 
some 2900 lineal feet out of a total length of 11,292 
lineal feet, and much of this length is in various 
stages of construction, so that a year or eighteen 
months hence should find the work completed. 
Two of the three basins of the dock, shown on the 
plan, Fig. 1, page 294, are completed, and during 
the year ending in June last, upwards of 400,000 
cubic yards have been dredged from these, and the 
canting or entrance basin, bringing the total re- 
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THE CESSNOCK DOCK AT GLASGOW. 
MR. JAMES DEAS, ENGINEER TO THE CLYDE TRUST. 
(For Description, see Page 293.) 
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moved to 44 million cubic yards. With the erec- 
tion of two-storey sheds, and the recent installation 
of hydraulic travelling cranes, these completed 
parts of the docks are now in satisfactory use, and 
thus a much-needed extension to the quayage of 
the harbour has already been made. On the west 
quay, which forms the boundary of the entrance or 
canting basin, there has been erected a steam jib 
crane to lift 130 tons. These several recent ad- 
ditions to the equipment of the dock well merit 
description at the present time. 

Since we last wrote on the subject of the tidal 





dock,* when the works were but recently started, 
several changes have been made. We then indi- 
cated that a material change in the plan of the docks 
was contemplated. The Act of 1883 provided for 
an outer and inner dock, with the road to Govan 
passing between them, and carried over the en- 
trance channel to the inner dock by two swing 
bridges some distance apart, for alternate use in the 
event of ships passing through. In the 1890 Act, 
power was given to abandon this part of the scheme, 








* See ENGINEERING, vol. xlviii., page 167, 
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and divert the Govan road round the outside of the 
whole dock works. Thus it was possible to have 
three basins parallel to each other and to the river, 
the average width of one basin being 222 ft., and 
each of the other two 200 ft., with quays between of 
250ft. width. These quays dividing the basins are of 
varying lengths, from 1188 ft. to 1524 ft., as shown 
in the plan already referred to. There is an 
immense canting space, from which entrance is 
had to the three basins described, this space being 
sufficient for the manceuvring of a vessel 650 ft. 
long, drawing 28 ft. of water. Under the 1890 
Act, also, the trustees received powers to con- 
struct a graving dock, having entrance also from 
the tidal dock, and capable of taking vessels 880 ft. 
long. Objection may be taken to the entrance to 
the dock being from the tidal dock, but a reference 
to the plan will show that the entrance channel to 
the tidal dock is at an easy angle from the river, 
and a large vessel sailing in from the river can be 
backed into the graving dock conveniently. 

The general dimeasions of the dock may be given 
along with those of the other parts of the harbour, 
as by this means the addition will be readily appre- 
ciated. These dimensions are as follows : 





i ; —_ of 
Lengths rea Of  Areaof Area ater 
of Quays ougs, Shed of at Bigh 
| Koads, Floor | Water | Water 
Shed Ordinary 


and 
Wharves. “ep Space. | Space. 

















ace. Spring 

Tider. 

yards | acres sq. yds.| acres feet 
Upper Harbour 602 | 2.82 2,160 20.16 18 to 21 
Lower Harbour 6,285 |} 41.40 60,829 110,90 | 26 ,, 31 
Kingston Dock 830 | 3.74 8,402 5.33 | 21,, 25 
Queen’s Dock.. 3,334 26.64 40,110 33.75 | 27 ,, 31 
Cessnock Dock 3,764 33.50 69,126 34.66 31,, 39 

Totals «+ 14,715, or’ 113.10 ‘70,627 204.80 
8.36 miles 


The quay walls are constructed on the triple- 
cylinder principle, which has in recent years been 
largely adopted in Glasgow Harbour, having been 
first introduced by Mr. James Deas, engineer-in- 
chief of the Clyde Trust. We described and 
illustrated the formation of these cylinders in 
our previous article, and the appearance of the con- 
struction of the quay walls is well illustrated by 
the engravings on pages 294 and 295, while on page 
294 there are plans and sections of the walls (Figs. 
4 and 5), showing the construction where the 
depth of water at low tide is 28 ft., and Figs. 
6 and 7, on page 295, illustrates the construction 
where the corresponding depth is 20 ft. to 25 ft. 
In the latter case, as we shall presently show, the 
tie-rods are increased in number for the greater 
depth of water. 

The cylinders are moulded of concrete in courses 
for facility of movement, the depth of each course 
being 2 ft. 55 in., while the cylinder walls are 
1 ft. 11 in. thick, and the internal diameter of the 
three cores is 5 ft. 9} in. The cylinders are made 
to break bond, as shown in the illustrations. 
They are sunk 58 ft. below coping level where 
the depth is to be 28 ft. in front of the quay. In 
placing the triple cylinders in the trench they are 
dovetailed into each other, as shown, and in the 
case of the wall for 28 ft. depth at low water, there 
is a row of double cylinders behind, as shown in 
Figs. 4and 5. For sinking, a casting with cutting 
edge is bolted to the bottom course, and iron rings 
are put on the top as weights, while grab diggers raise 
the material from within the cores, the latter being 
subsequently filled with concrete tipped in situ. 
To close up the joints between the cylinders, choke- 
piles are driven angleways, so that the corners 
press on the cylinders on each side. At the en- 
trance to the dock and at the corners of the quays 
the cylinders are bound together by ordinary steel 
rails, as shown in the perspective view, Fig. 3, on 
page 295. 

A single row of triple cylinlers thus makes a 
wall 16 ft. 35 in. wide, while the addition of double 
cylinders behind increases it by © ft. 7} in., making 
25 ft. 11 in. of thickness. This formation is carried 
to just above low water of ordinary spring tides. 
The front of the top course of cylinders is made 
square to support the concrete ashlar on the face of 
the superstructure. There isa granolithic face 6 in. 
thick, chamfered on the upper and under edges. 
This facing, which has a batter of 1 in 12, is backed 
with concrete rubble masonry, ranging from } ewt. 
to 2 tonsin 5 to 1 concrete. The cope is 3 ft. 6 in. 
broad by 15 in. thick, in 4-ft. lengths. To keep 
the walls in position when the material is dredged 
from the front, they are tied at intervals by 


wrought-iron tie-rods to heavy blocks of concrete 
rubble. When the depth of water is 20 ft. at low 
tide, the rods are 2} in. in diameter, 60 ft. long 
and spaced 64 ft. apart; when 25 ft. is the depth, 
they are of the same diameter and length, spaced 
32 ft. apart; and when 28 ft. depth is required, 
the rods are 3 in. in diameter and 70 ft. long, 
spaced 64 ft. apart, as shown in Figs. 4 and 5. 
The variation in the depth of water in the dock will 
be seen by reference to the plan, Fig. 1. 

This construction of wall has proved thoroughly 
strong ; for, although founded on sand at several 
points in the harbour, it has stood the test of 
many years. The point of special interest, there- 
fore, is as to cost, and one or two figures can be 
given as to the prime cost, for the work has been 
carried out by the Clyde Trustees themselves, with- 
out the interposition of a contractor, so that Mr. 
Deas has not only had the responsibilities of 
engineer, but those of contractor also. 


Cessnock Dock—Prime Costs. 

Walls giving 20 ft. at low 

water... ee an 

Walls giving 25 ft. at low 

water... a sa wD 
Walls giving 28 ft. at low 

water... = oo 20 


80 per lineal yard 
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The graving dock is parallel to the two exist- 
ing docks, the second having been opened in 
October, 1886, and described in ENGINEERING of 
November and December of the same year. From 
the plan, Fig. 1, it will be seen that it is im- 
mediately to the south of this No. 2 graving dock, 
As to dimensions it may, perhaps, be interesting to 
give the figures for all three docks, as they indicate 
the growth of shipping requirements. 





| No.1 No.2 | No.3 

— Dock. | Dock. | Dock. 
| 
| 
| 








ft. in. ft. in. | ft. in. 


Width at entrance, top . 72 0 67 0)| 830 





fa » bottom 65 0. 57 6| 83 0 
Width, body of dock, top 9310 92 0/115 0 
if ee bottom --| 55 6!) 52 4] 81 8 
Length of floor .. oe oe --| 555 0 575 0 | 8380 0 
Depth of water at high water .. o-| 2210! 2210; 2 6 
me » tow » + «| 18) 1 8] 16 6 








The new dock is being constructed in sand and 
gravel, with occasional clay pockets, and heavy tim- 
bering has had to be adopted, as in the case of the 
other two graving docks. The excavation is now 
proceeding between sheet piling 12 in. thick by 
44 ft. in length, thoroughly strutted by timbers as 
shown in detail by the cross-section, Fig. 8, on 
page 295. Walings are bolted along the top of the 
sheet piling, and there are two rows of inter- 
mediate piles with longitudinal and cross timber- 
ing effectually shoring the sheet piling. The 
excavating is carried down 44 ft. 6 in. from 
high-water level, but 61 ft. from the original 
surface level. This system of timbering is carried 
on in short lengths longitudinally, excavating pro- 
ceeding in advance of the construction of the per- 
manent work. The first operation in the pre- 
manent structure is the putting in of arterial drain- 
age pipes in gravel leading down to a sump near 
the entrance, where a 12-in. centrifugal pump is kept 
constantly at work. On the top of the gravel there 
is laid a layerof concrete ft. 2in. thick in the centre, 
increasing to 4 ft. 6 in. at the sides. On the bed 
thus formed a brick invert is laid, the depth being 
5 ft.10in., and the radius 174 ft. on the concave face. 
At the same time drainage culverts are formed 6 ft. 
in diameter at each side. These are circular, and 
of two-ring brickwork. On the brick invert, con- 
crete is filled in, inorder to give the necessary convex 
form to the floor of the dock, this floor is finally 
finished by being paved with nidged granite cause- 
way stones. The floor will have a rise of 6 in., so 
as to run off the water into the gutters. The 
construction is well illustrated by the cross-section 
of the dock as completed, given in Fig. 9, on 
page 295. 

The altars will be formed of moulded concrete 
blocks. Those from the coping to low water will 
have a width of 14 in., and a height of 18 in. ; 
those from low water to the bottom of dock will be 
20 in. wide, while the height ranges, as shown on 
Fig. 9, from 3 ft. 6 in. to 3 ft.9 in. These altars 
will be backed up with concrete and brickwork, 
the latter rising from the brickwork of invert 
and terminating at half-tide level. The dock 
will be provided with timber slides and stairs 





for access, and centrifugal pumps will be adopted 


for emptying it ; but the details of these have not 
yet been determined upon. 

We have already mentioned that the total length 
of the dock will be 880 ft. This should admit the 
largest vessel built within the next 10 years at least, 
but obviously few vessels will require the full size 
of the dock. Very few of the steamers trading 
with Glasgow exceed 450 ft. in length, and as it 
would involve a heavy expenditure to pump the 
whole dock for vessels of this size, provided there 
were not two ready to enter, it was decided to 
divide the dock, by gates hinged to the side walls 
and turning into recesses in the walls, which will, 
therefore, be vertical at this point. These gates, 
of greenheart timber, and operated by hydraulic 
power, will divide the dock into an inner length of 
420 ft., and an outer length of 460 ft. This divi- 
sion was arrived at after a careful study of the 
dimensions of Clyde-built steamers. The body of 
the dock is 115 ft. wide at top, 78 ft. 4 in. at the 
gutters, and 81 ft. 8 in. at the top of the first 
altar. It has not infrequently happened in the 
case of docks in some parts of the country, and 
notably in the dockyards, that while the body 
of the dock is sufficiently large, the dimensions of 
the entrance do not anticipate modern practice in 
ship design. At Glasgow, however, the width at 
entrance is 83 ft., and the depth of water on the 
sill at high water is 26 ft. 6in., while the depth 
on the floor is 284 ft. at the same state of the tide. 
These and other facts induced Sir William White, 
of the Admiralty, to state, after inspecting the 
plans, that the dock would be sufficient for two 
of the most modern of battleships and for any 
cruiser. 

The caisson will be of the same construction as 
that of the existing dock, which was fully illustrated 
in our issue of December 3, 1886. The construction of 
the entrance and the caisson chamber involved 
considerable difficulty owing to the peculiar forma- 
tion of the western wall of the entrance to the tidal 
dock. The extreme end of the recess for the 
caisson had to be carried up to, and incorporated 
with, the back of the quay wall fronting the river, 
and there was trouble with water. Special piling 
was driven in front of the harbour wall and a coffer- 
dam constructed on the harbour face of the quay 
wall. Clay was tipped between the piling and the 
wall, and later, sheet piling was driven behind the 
quay wall, or between it and the caisson chamber. 
This done, the construction of the walls of the 
recess for the caisson proceeded, and little further 
difficulty was experienced. 

(To be continued.) 





THE BELLEFONTAINE BRIDGE. 

WE commence this week the publication of illustra- 
tions of a fine bridge recently erected over the Missouri 
River to the designs of Mr. George S. Morison, of 
Chicago. For one long-span bridge erected by British 
engineers it is hardly an a to say that the 
Americans erect three, and this wide experience has 
at last led to the production of a type which is at once 
economical and efficient. Some 15 or 20 years ago 
American bridges were characterised by a want of 
rigidity which was alarming to the more conservative 
Britisher, aad which experience finally showed was not 
well adapted for carrying a heavy rolling load. Since 
then, however, the details and connections have been 
greatly modified, giving in the best practice ample 
rigidity, whilst maintaining the lightness and facility 
of erection which were already characteristic of Ameri- 
can bridge superstructure in its earlier stages of develop- 
ment. 

The Bellefontaine Bridge, to which our illustrations 
refer, is situated on a reach of the Missouri River, 
about 84 miles from its junction with the Mississippi, 
Its construction was promoted by the St. Louis, 
Keokuk, and North-Western Railroad, the preliminary 
reconnaissance being made in 1887, though the actual 
location of the line of which the bridge was to form a 
part was not commenced till 1889, and the work 
of construction was begun only in 1892. As will be 
seen from Figs. 1 and 2, the structure consists of four 
main spans, each of which measures 440 ft. between 
centres of end pins, and an 850-ft. viaduct con- 
sisting of 28 spans on the right-hand bank. The 
approach on this side consisted of a trestle 2960 ft. 
long, which, as is commonly done, it was intended to 
fill in finally with earth after the line was opened. On 
the right-hand bank the bedrock is accessible at low 
water, so that there was little difficulty in constructing 
thisabutment. In the case of the river piers, however, 
a suitable foundation was to be met with only at a con- 
siderable depth below the river bed, which consisted of 
sand, and it was therefore decided to employ the pneu- 
matic process. As usual in the States, the caissons were 
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built of timber, their construction being clearly shown 
in Figs. 3, 4, and 5, page 298. For Piers II., III., and 
IV. they measured 70 ft. by 30 ft. by 16 ft. high, and 
were surmounted in each case by a timber crib filled 
with concrete, through which the shafts for men and 
materials were carried up to the working platform. In 
the case of Pier V. the caisson dimensions were less, 
being 60 ft. by 24ft. by 16 ft. high. The working 
chamber at the bottom of the caissons was lined with 
3-in. planking, and carefully caulked. The timber 
was stopped off some 27 ft. below low-water mark, 
at which point the masonry was commenced. This 
part of the work was designed in the case of the 
three river piers to be 12 ft. thick by 34 ft. long under 
the belting course, battering downwards at 1 in 24. 
At a level of about 12 ft. above high water the pier 
is lengthened to form starlings, as shown. Oolitic 
limestone was used for the body of each pier, but along 
the ice line the up-stream starling was faced with 
granite, as indicated in Figs. 6,7, and 8. Pier INO: V., 
on the right bank of the stream, is of smaller dimen- 
sions, being but 9 ft. thick under the copings, instead 
of 12 ft. like the others. 

In the case of Pier No. I., it was possible to con- 
struct the caisson in situ, a job that occupied only 11 
days. The work afterwards went forward smoothly. 
The sinking was commenced on January 15, 1893, and 
was finished on April 23, a total depth of 71.9 ft. being 
passed through. The last portion of the work, after 
rock was reached, proceeded slowly, as blasting was 
required, but through the river sands the sinking was 
effected at the rate of 1} ft. per day. A bed of 
boulders, overlying the bedrock by some 6 ft., was 
met with in the course of the work, but caused no 
great difficulties. The caisson for Pier III. had to be 
built on the bank, and afterwards floated into place. 
Owing to an unexpected fall inthe river, the draught 
available at the site of the pier, on the completion of 
the caisson, had become totally insufficient, but by 
means of the wash from the paddles of a steamer, a 
basin from 6 fc. to 10 ft. deep was successfully formed. 
The draught of the caisson was also reduced by support- 
ing it by barges. Nevertheless, on its passage to the 
pier it grounded on a submerged mud-bank, but by 
pumping in air it was raised sutficiently to clear, and 
floated to its final site without further incident. In this 
instance the sinking took 63 days, an average of 1.3 ft, 
per day. Through the sand the rate was 1.68 ft. per day. 
With Pier IV. some little trouble was experienced, 
as, owing to the wash of the current, the caisson 
grounded at one corner whilst there was still 25 ft. 
of water at the opposite one. Over 600 bags of sand 
were thrown in to level up the site, but it was after- 
wards discovered that the caisson had suffered consider- 
able injury. At first it was impossible to enter the air 
lock, the door of which was held fast by timbers 
jammed against it, these timbers having been dis- 
placed by the various shocks to which the caisson had 
been subjected. Further examinations showed that 
many of the timbers had been split, but repairs were 
promptly effected, and the work proceeded with no 
further trouble. On reaching the bed of boulders 
above the rock it was found that these, ranging in 
size between 1 ft. and 3 ft. in diameter, were too 
numerous to be raised with the appliances in hand, so 
it was decided to build them into the concrete of the 
working chamber. In the case of Pier V., which, as 
will be seen, was not carried down to rock, the sink- 
ing proceeded without incident. The cost of sinking 
of these four foundations up the level at which the 
masonry was started amounted to about 47,000/., ex- 
clusive of freight on material. This figure corresponds 
to about 2/. 12s. per cubic yard of material in place. 

As already stated, the masonry is commenced ata 
depth of about 27 ft. below the level of standard low 
water. The material used for the body of a pier was 
limestone, the quality being governed by the following 
general specification : 


** Stone.—1. The face stone must be strong, compact, of 
uniform quality and appearance and free from any de- 
fects which in the judgment of the engineer may impair 
its strength or durability. The so-called bluestone which 
does not stand quarrying in the winter shall only be used 
below the level of the granite work or in backing. 2. No 
course shall be less than 16 in. in thickness, and no course 
below the belting course shall be thicker than the one 
beneath it. 3. Hach bed of every stone shall measure 
at least 36 in, in each direction, except that where the 
thickness of the course is less than 24in., the bed need 
not exceed 14 times the thickness of the stone. 4. The 
bottom bed shall always be the full size of the stone, and 
no stone shall have an overhanging top bed. 5. Stretchers 
shall not be less than 4 ft. nor more than 7 ft. long, and 
stretchers of the same width shall not be placed together 
vertically, but this shall not apply to the ends of stretchers 
where headers come centrally between stretchers. 6. 
Headers shall be at least 5 ft. long, and shall be at least 
three-quarters their full width for the whole length. There 
shall be at least three headers on each side of every course 
between theshoulders, 7. The backing shall be composed 
of stones of the same thickness as the face stones, with 
beds cut in the same manner as required for the face 
stones, and with no overhanging top beds. The spaces 
between the large stones shall not occupy more than one- 
fifth of the entire area of the pier inside of the face stones, 





and these spaces shall be filled with good rubble masonry 
carefully laid up in full mortar beds and well rammed. 

** Cutting.—8. The face lines of each stone shall be true, 
and the rise as fixed by the face lines shall not vary any- 
where more than} in. from the true rise of the course. 
9. The — and lower beds shall be truly parallel and 
cut to conform with the requirements for the face lines. 
Depressions of more than } in. below the true planes shall 
never exceed one-tenth of the area of the bed. 10. Joints 
shall be cut vertical and at right angles to the face of the 
stone unless otherwise shown on special plans. The cut- 
ting for at least 12 in. back from the face shall be the 
same as that required for the beds. 11. Joints shall be 
broken at least 15 in. on the face. 12. The vertical joints 
shall not average more than # in. and shall not exceed 
4in. Thin, horizontal mortar joints will not be insisted 
on, but every stone shall be set in a full bed of mortar 
and settled toa proper bearing, no levellers being allowed. 
13. The face of the granite cutwaters of Piers II., III., 
and IV. shall be fine pointed work with no projections 
exceeding 4in. 14. The copings, including those over 
the pointed starlings, shall have the upper surface, wash, 
face, and the lower beds for a width of 6 in. back bush- 
hammered with true lines and surfaces. The lower bed 
of the belting courses shall be bush-hammered to the 
same extent. 15. The coping shall be cut with close joints 
throughout the whole pier and according to special plans. 
16. A 4-in. draught line shall be cut on all vertical 
angles and around the lower edges of the belting course 
below the coping. 17. All other ama of the piers 
shall have a rough quarry face with no projections ex- 
ceeding 3 in., the quarry face to average at least 1} in. 
from the pitch line of the joints and never to run back of 
such pitch line. 18. No grab holes shall be made in the 
face of the coping or on the pointed work of the cut- 
water. 

** Mortar.—19. All face stones shall be laid in Portland 
cement mortar, 2 parts of sand to 1 part of cement. The 
backing shall be laid in American cement mortar, 2 parts 
of sand to 1 part of cement. 20. When masonry is laid 
up in freezing weather the backing shall be laid in Port- 
land cement, 3 parts of sand and 1 part of cement, and 
such other precautions taken against freezing as the 
engineer may direct. 21. All stones must be carefully 
cleaned and wet before setting, and no mortar beds shall 
be laid until the course below has been cleaned and wet. 
22. The joints of the face stones shall be cleaned out toa 
depth of 14in., and pointed in mild weather with a 
mortar composed of 2 parts of sand and 1 part of Port- 
land cement, which shall be driven in with a caulking 
iron, 23. The cement will be furnished by the railroad 
company, but the contractor will be held responsible for 
all waste or injury to the same. 

** Troning.—24. The stones of the curved up-stream star- 
lings of Piers II., III., and IV. shall be dowelled into 
those of the course below with 14 in. steel dowels extend- 
ing 6 in. into each course, these dowels to be placed 
about 10 in. back from the face and 7 in. on each side of 
each joint. The stones of the upper course shall be 
drilled through before setting, after which the hole shall 
be extended 6 in. into the lower course, a small quantity 
of mortar shall be put into the hole, the dowel drop in 
and the hole filled with mortar and well rammed. 25, 
The joints in the three courses below the coping in all 
piers shall be cramped with cramps of 1-in. round iron 
16 in. long, the ends put 4 in. into each stone.” 

The average cost of this masonry ran to 3.64l, per 
cubic yard. = 

(Zo be continued.) 








FOUR-WHEELED COUPLED BOGIE TANK 
ENGINE 


By the courtesy of Mr. Wilson Worsdell, locomotive 
superintendent of the North-Eastern Railway, we are 
enabled to illustrate and give particulars of a class of 
tank engine designed by him for working the branch 
passenger traffic on that railway. As will be seen 
from the two-page engraving which we publish this 
week, and the perspective view on page 299, this tank 
engine is of the four-wheeled coupled type, the leading 
and driving wheels being coupled, and the trailing end 
being carried on a four-wheeled bogie. The coupled 
wheels are 5 ft. 1} in. in diameter, and the bogie wheels 
3 ft. 1} in. in diameter. 

The following are the principal dimensions of the 
locomotive illustrated : 


Cylinders : 


Diameter of cylinders 6 
Stroke of piston 0 
Length of ports... 4 
Width of steam ports 1 

3 


Width of exhaust ports ... dee Siu 
Distance between cylinders, centre to 
centre ae van ane cae aks 
Distance from centre line of cylinder to 
valve face... soe ae es a 
Distance between centres of valve 
spindles See tates | ees oe 
Lap of valves «on sae 
Maximum travel of valves 
Lead of slide valves |... 
Stephenson’s link motion 
Diameter of piston-rods (steel) ... 
Length of slide blocks _... 
connecting - rods 
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ve between 
centres = poe one 
Wheels and Axles (Steel) : 


Diameter of driving wheels 5 1 
me leading wheels 5 1 
re bogie wheels 8 1 
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x 


of; KF N OF OC; 


Thickness of all tyres on tread ... 
Width of all tyres ... aa “as es: 
Distance between centre of bogie and 
centre of driving axle ... oc ue 
Centres of bogie wheels ... ae an 
Centre of driving axle to centre of 
leading axle aa aa aa oa 
Distance from centre of driving axle 
to front of firebox aaa ies ae 
Distance from centre of bogie to back 
buffer-plate " asi Pres ase 
Distance from centre of leading axle 
to front buffer-plate ... ae ae 
Crank Axle (Steel); 
Diameter at wheel seats ... 
“4 bearings 
centre ae ees coo 
Distance between centres of bearings ... 
Length of wheel seats sas ads 
Pe bearings 
Leading Axle (Steel) : 
Diameter at wheel seats ... 
‘a bearings 
ne centre 
Length of wheel seats 
»» bearings 


Bogie Axle (Steel) : 

Diameter at wheel seats ... 

pa bearings 

“ centre 
Length of wheel seats 

‘* earing... ads wa ss 

Distance between centres of bearings .. 
Diameter of crankpins x oe 
Length of bearings eee 
Throw of outside cranks ... 


Frames (Steel) : 
Distance between frames... 
Thickness of frames ee 
Distance between bogie frames... 
Thickness of bogie frames 


Boiler (Steel) : 
Height of boiler above rails 
Length of barrel ... a” 
Diameter of boiler, outsid 
Thickness of plates aan ae 
Thickness of smokebox tubeplate 
Butt joints 
Pitch of rivets , 
Diameter of rivets... 


Firebox Shell (Steel): 
Length outside... es 
Breadth outside at bottom ed saa 
Depth below centre line of boiler at 
front end ... ee - ee a 
Depth below centre line of boiler at back 
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en me dive ase 5 
Thickness of front plate.. ie 0 
i back plate ... oe 0 
7 sides and top plate 0 0, 
Distance of copper stays apart... 0 4 
Diameter of copper stays... 01 
Inside Firebox (Copper) : 
Length at the bottom inside 4 93 
Breadth at the bottom inside ... 3 3 
From top of box to inside of shell 1 3} 
Depth of box inside at front 5 94 
” ” ” back 5 94 
Tubes (Brass): 
Number of tubes ... aa «» 206 
Length of tubes... tae aad ue 
Diameter outside ... ae a . OO 
Thickness, Nos. 11 and 13 W.G. 
Diameter of exhaust pipe nozzle ave 0 4} 
Height of chimney from rail... as | eee 
Heating Surface: ‘ 
Heating surface in tubes... 999 sq. fo. 
In firebox ... i aie tie ae Oe as 
Total me «ia, ME. 
Grate area ... aaa stat aa .. 15.16 6q. ft, 
Capacity of tanks... aia a .. 1360 gals, 
Capacity of coal bunker ... ee ag 3 tons 
Weight of Engine in Working Order: tonscwt. qr, 
On leading wheels ... * 14 12 0 
», driving wheels... hae Tees «oe 1-26 
», bogie front wheels... sea > Ee oe 
+, bogie hind wheels aa «- 22°36 0 
Total aa se « 2° 9 6 
Weight of Engine Unloaded : 
On leading wheels ... i ss oe) ee 
», driving wheels... —... se «or I ae 
3, bogie front wheels _... ax ae ee a 
+ 9, hind wheels aah ‘ 4 '€ 3 
Total are oe » 4 48 


The engine which we illustrate is one of twenty in 
course of construction at the North-Eastern Railway 
Company’s works at Darlington, from designs, instruc- 
tions, and working drawings issued from Gateshead, 
Ten have been at work for the last six months with 
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THE BELLEFONTAINE BRIDGE 
MR. G. SS. MORISON, ENGINEER, CHICAGO, 
(For Description, see Page 296.) 
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FOUR-COUPLED BOGIE PASSENGER LOCOMOTIVE; NORTH-EASTERN RAILWAY. 
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excellent results. In designing them, simplicity, inter- 
changeability of parts, and largeness of the working 
surfaces, have been carefully studied. Steel has been 
largely employed in their construction. 

A class of six-wheeled coupled mineral engines is 
under construction at Gateshead, from the same 
working drawings, the difference between the two 
classes chiefly consisting in the substitution of tenders 
for side tanks, and a pair of wheels for the trailing 
bogie. This engine will shortly be illustrated by us. 

It will be seen that the engines under notice are so 
designed that they may be employed for different classes 
of traffic, by using larger or smaller wheels, to suit the 
requirements of each particular case, 















NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29, 
STEEL billets have crept up another notch in Western 


Pennsylvania. Bessemer pig advanced under heavy 
purchases extending deliveries four to seven months 
ahead. Pig-iron production is virtually sold to the 
end of the year. Heavy as is steel and iron produc- 
tion, the output is no more than sufficient for current 
requirements. The iron trade has not counted for 
much support from the railroads, whose managers 
have pursued a poverty policy for over 24 years. 
Railroad necessities are now looming up, and when 
they do, the additional requirements will represent 


2,000,000 tons of pig iron. Plate and structural 
shapes are in excellent demand. ll mills are over- 
sold. Large orders are in sight. Steel rails are selling 
better. Coke production is greater. Soft coal mining 
is improving. The condition is rather feverish, because 
of the probabilities of a speculative demand for fur- 
nace and mill products. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was less active in 
the pig-iron warrant market last Thursday forenoov, and 
a lot of realising was engaged in. But all the iron that 
was offered was absorbed, outsiders coming in as buyers. 
Scotch was dealt in at 47s. 1d., and the close was 47s. per 
ton sellers. Cleveland rose 1d., and hematite iron re- 
mained unchanged in price. In the afternoon the market 
was rather easier for a time, but rallied, and closed for 
Scotch only 1d. back from the previous day. The day’s 
turnover amounted to fully 30,000 tons of all kinds. At 
the close the settlement prices were—Scotch iron, 46s. 104d. 
per ton; Cleveland, 37s. 104d.; Cumberland and Mid- 
dlesbrough hematite iron, 47s. 3d. and 44s. 104d. per ton 
respectively, Friday’s forencon market was very quiet, 
but the tone remained firm. Including Scotch and 
hematite iron, some 15,000 tons were dealt in, and the 
rise in price was, respectively, 4d. and 1d. per ton. The 
market became very strong in the afternoon, especially 
for Cumberland hematite iron, which rose 10d. per ton on 
heavy purchases being made by consumers on reports of 
large contracts for steel rails being in the market. Other 
goods rose in price from 34d. to 6d. per ton, and the 
sales of all kinds amounted probably to 30,000 tons. 
The settlement prices at the close of the market were, 
respectively, 47s, 3d., 38s. 44d., 48s. 14d., and 
45s. 6d. per ton. On Monday forenoon the market 
was again very much excited. The bright trade advices 
from America, and the better industrial prospects at 
home, led to a general covering by ‘‘ bears,” as well as to 
buying by the public, and the result was a very smart 
advance in prices. From the best points, however, there 
was a reaction, but, as compared with Friday’s close, the 
gains still ranged from 3d. to 1s. 44d. per ton, An enor- 
mous business was done. While there was a fairly good 
businees done in the afternoon, it did nob amount in 
volume to more than a third of the turnover done in the 
forenoon. Prices closed strong at an improvement on the 
forenoon’s close of 1d. for Scotch, 14d. for Cleveland, and 
2d. for Cumberland hematiteiron. Middlesbrough hema- 
tite iron, which was nominally very i Sy the fore- 
noon, advanced in price 10d. per ton. 6 settlement 
prices at the close were 47s. 6d., 383. 74d., 49z., and 
46s. 14d. per ton, respectively. Tuesday’s forenoon market 
was quieter, and the tendency was easier. About 15,000 
tons of Scotch and hematite iron were sold, the former 
dropping 4d. and the latter 7d. per ton, while Cleveland 
lost 5d. Inthe afternoon the market was very active, and 
prices fluctuated considerably. There was a turnover of 
all descriptions amounting to some 25,000 or 30,000 tons, 
and the settlement prices at the close were, respectively. 
47s. 3d., 38s. 6d., 48s. 6d., and 46s. 44d. per ton. The 
market was fairly active this forenoon, but prices were 
easier all round, except Middlesbrough hematite iron, 
which was nominal] 3d. rtondearer. Inthe afternoon 
some 20,000 tons of Scote iron changed hands at 2d, to 3d. 
per ton ad vance, and the settlement prices at the close were 
47s. 9d., 38s. 9d., 493. 14d., and 46s. 74d. per ton respectively. 
The following are the quotations for some No. 1 special 
brands of makers’ iron: Clyde, 50s. per ton; Gart- 
sherrie, Summerlee, and Calder, 51s. 6d. ; Coltness, 53¢. 
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—all the foregoing shipped at Glasgow ;f,Glengarnock, 
(shipped at Ardrossan), 51s. ; Shotts (shi ped at Leith), 
52s. 6d.; Carron (shipped at Grangemouth), 54s. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 8049 tons, as compared with 2978 tons in the 
corresponding week of last year. They included 125 tons 
for the United States, 100 tons for Canada, 130 tons for 
South America, 270 tons for India, 180 tons for Australia, 
725 tons for Germany, 300 tons for Russia, 280 tons 
for Holland, 150 tons for China and Japan, smaller 
quantities for other countries, and 5033 tons coast- 
wise. There are now 77 blast-furnaces in actual 
operation in Scotland, an additional one having been 
blown in at Calder Iron Works. Abt this time last 
year, when the colliers’ strike was in full swing, there 
were only four blowing. Basic iron is being made in four 
furnaces, ordinary iron in 47, and 26 are working on 
hematite ironstone. Makers of hematite pig iron have 
become very much concerned at an advance of 15s. per 
ton having been put on the price of ferro-manganese by 
the combination of producers for consumption in this 
country, and 12s. 6d. per ton for shipment to foreign 
countries. The stock of pig iron in Messrs. Connal and 
Co,’s public warrant stores stood at 289,776 tons yesterday 
afternoon, against 287,111 tons yesterday week, thus 
showing an increase for the past week amounting to 2665 
tons. 

Finished Iron and Steel.—The improvement which has 
taken place in the steel trade is now very decided. 
Makers of steel have bought pig iron in large quantities, 
but they are of opinion that the advance in the price of the 
raw material has been much too rapid. Steel rails, for 
which there is a brisk demand, have advanced in price 
about 7s. 6d. per ton. The demand is coming principally 
from the East, but it is expected that orders will also 
be received from South America and Africa. There are 
some good orders in the market for boiler-plates, for 
which makers’ prices are stiffer. Finished iron is in good 
demand, and prices remain firm. 


Glasgow Copper Market.—Dealing in the copper market 


was very slow last Thursday forenoon, but prices were 
firm, sellers refusing to deal under 48/. per ton three 
months. There was a turnover of 75 tons. No business 


was reported in the afternoon, and in sympathy with the 
London market the price dropped 6s, 3d. per ton. On 
Friday forenoon one lot of copper changed hands at 
471. 12s. 6d. three months, and in the afternoon a few 
lots were sold, the price falling 1s. 3d. per ton. Business 
was at a standstill on Monday forenoon, and quotably the 
price yielded 3s. 9d. per ton. Fifty tons were sold in the 
afternoon, when the price recovered 23. 6d. per ton. A 
couple of lots changed hands yesterday forenoon at 47/. 10s. 
per ton three months, where sellers remained. A few lots 
were sold in the afternoon, and the price declined 5s, for 
cash. Business was done this forenoon at yesterday’s 
closing quotations, and in the afternoon a small lot was 
sold at 47/. per ton one month. 

Clyde Trust Accounts and Improving Trade.—At a 
monthly meeting of the Clyde Trust, held yesterday, a 
statement of accounts for the past financial year was 
submitted. Mr. G. M. Kerr, Convener of the Finance 
Committee, in moving the approval of the statement and 
balance-sheet, said that the revenue for the past 12 months 
was 353,452/. 193. 5d., which was a decrease of 18,1630. 
11s. 5d. as compared with that of the year ending June, 
1894. Considering, however, the depressed condition of 
trade all over the world, and the paralysing effect of the 
disastrous coal strike, the trustess were quite prepared 
fc+ a decrease, even a considerable decrease, At one time 
they feared that it would be even larger. There was a 
surplus of revenue over expenditure ye to 
9798/. The trustees had made preparations for a large 
development of trade. During the first two months of 
the present financial year the revenue showed an increase 
of 5525/., as compared with the corresponding months of 
last year. The motion was adopted. Mr. David Clark, 
one of the trustees, drew attention to the fact that the 
new dredger Cairndhu had, at a cost of 3567/., dredged 
1,080,000 cubic yards of stuff, while the dredgers Nos. 7, 8, 
and 9 had only lifted 976,000 yards, at a cost of 7807/. 
He advocated the building of another dredger like the 
Cairndhu. 

Contract for Rolling Mill Plant.—It is said that Messrs. 
Lamberton and Co., Coatbridge, have secured a contract 
for extensive additions to the plant of the Wearside Iron 
and Coal Company. Two plate mills are to be laid down, 
and it is claimed that one of them will be the largest in 
the kingdom. The contract also includes powerful shears 
and overhead cranes. 


Shipbuilding Orders for the Clyde.—Messrs. Napier, 
Shanks, and Bell, Yoker, have contracted to build an 
armed steel screw yacht for President Penreux, of the 
Republic of San Domingo. Messrs. David Rowan and 
Son will supply the engines. The yard at Yoker has 
been absolutely bare for some time.—The first vessel 
to be laid down by the new snipbuilding firm at 
Greenock, Messrs. Carmichael anc Maclean, is likely 
to be a sailing ship of 3300 tons.—The Press Association 
telegraphed to Glasgow yesterday a statement to the 
effect that the Japanese Government had placed with 
Clyde shipbuilders orders for five warships to cost nearly 
five millions sterling. An inquiry made of the leading 
shipbuilding firms on the Clyde failed to get confirmation 
of the truth of the statement, but it is positively affirmed 
hat a representative of a Clyde yard has been on a mission 
to Japan for four months. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Last week's shipmente of coal from Cardiff 
exceeded 300,000 tons, and deliveries are expected to con- 


tinue at the same rate for the remainder of the current 


month. The best steam coal has made 10s. 3d, to 10s. 9d. 
per ton, while secondary qualities have made 9s, 3d. to 
93. 9d. per ton. There has been a steady demand for 
small steam coal. The inquiries for the best descriptions 
of household coal are also increasing; No. 3 Rhondda 
large has made 9s. to 9s. 3d. per ton. Coke has remained 
about stationary ; foundry qualities have made 14s. 9d. to 
15s. 9d. per ton, and furnace ditto 11s. 9d. to 13s. 3d. per 
ton. Iron ore has been quiet; the best rubio has made 
1ls. 6d. to 11s, 9d. per ton. The manufacturing iron and 
steel trades present a satisfactory aspect; there are not, 
however, many large railway orders in hand. 


Bute Docks.—New warehouses proposed to be erected 
on the east side of the East Dock to accommodate the 
import trade are expected to be eight storeys high. 


Lynton and Barnstaple Railway.—The first sod of this 
line is about to be cut at Lynton. 


Cornwall Minerals Railway.—The half-yearly meeting 
of this company was held on Thursday, Mr. G. Chamber- 
lain in the chair. Thedirectors’ report stated that the gross 
receipts for the half-year were 21,187/., being a decrease of 
405/. ; and as there was an increase of rather more than 
1} per cent, in the working expenses charged by the Great 
Western Company, the net receipts amounted to 9092/, 
baing a decrease of 2991. upon the corresponding period 
last year. The chairman moved the adoption of the 
report, and spoke of the expenditure undertaken to pro- 
vide additional shipping facilities at Fowey. The Lost- 
withiel and Fowey line, he added, was now ready for 
traffic. The report was adopted. 


Speed on the Great Western.—The Great Western Rail- 
way Company contemplates an acceleration of its west of 
England expresses to more than the extent of the time 
now lost at Swindon. In the neighbourhood of Didcot 
men are making troughs along the Jine, which will enable 
engines to take up water as they run, instead of slowing 
down and stopping ata station. This system of taking 
in water en route has been in operation on the London 
and North-Western for many years. 


The ** Algerine” and the *‘ Phenix.” —In consequence of 
a pressure of work in both the chief constructors’ and 
chief engineers’ departments at Devonport, the Lords of 
the Admiralty have granted an extension of time for the 
completion of the sloops Phcenix and Algerine. These 
vessels were to have been completed and ready for trans- 
fer to the Fleet Reserve next month, but the local officials 
have secured an extension of time until January, 1896. 
In addition to the extra cost which will be involved by the 
postponement, it has been found necessary to expend 
1000/. on the vessels beyond the amount of 62,0271. 
originally provided. 


The Electric Light at Exeter.—A special meeting of the 
Exeter Town Council was held on Wednesday to consider 
the advisability of negotiating with the Exeter Electric 
Light Company for the acquisition of its undertaking. 
The town clerk said he had received aletter from Messrs, 
Roberts and Andrew, solicitors to the Electric Light 
Company, who stated that they understood a a of 
the council was to be called to consider the question. The 
company had received an offer of 70001. from a large 
London firm for its undertaking, and a syndicate of local 
gentlemen would be prepared to give 80001. The condi- 
tion of the company rendered it necessary that an imme- 
diate decision should be come to, and if the council were 
willing to purchase for 10,000/., the directors would re- 
commend the proprietors to accept that amount. Mr. W. 
Wreford moved a resolution declaring it to be expedient 
that the control and supply of the electric light in the 
city should be in the hands of the town council. The 
motion was carried, 29 voting for it and none against it. 
Mr. Wreford then proposed that it was desirable to enter 
into negotiations with the Exeter Electric Light Com- 
pany with a view to acquiring its undertaking. The 
motion was carried. The necessary details will be 
arranged in committee. 


Gas at Weston-super-Mare.—The half-yearly wey f of 
the Weston-super-Mare Gas Light Company was held on 
Friday. The directors’ report showed an expenditure on 
capital account in the extension of buildings, &c., of 994/. 
The revenue account showed a credit balance of 
15481. 5s. 11d. During the last half-year the gas made 
was 41,173,600 ft., or 4,100,000 ft. more than was made in 
the corresponding half of 1894, showing an increase of 11 
per cent. The company has 150 gas cooking stoves out 
on hire, and there is a steady increase in the demand for 
them. A new contract for the town lighting has been 
entered into with the district council for three years, and 
for one year on the Sea Front, with the option in the 
latter case of continuing at the same price for three 
years, 


The ‘‘ Sharpshooter.”—The Sharpshooter, oe gun- 
boat, which has been making progressive trials in the 
Channel, is now in dock having defects made good. 
During the past few months she has undergone no fewer 
than eight steam trials, each over a course of 1000 miles ; 
and although minor defects have developed in her en- 
gines, her boilers (of the Belleville type), for the testin 
of which the trials were specially arranged, have work 
satisfactorily. After her last trial it was discovered that 
one of her low-pressure cylinder covers was cracked, and 
@ new one is being manufactured at Keyham. ‘This is 
the most serious defect which has —— in the vessel 
since her removal from the Channel Squadron. The 
Keyham staff are also replacing a number of defective 
firebars and effecting other repairs of a minor character. 


Mumbles Railway and Pier.—The half-yearly meeting 
of this company was held at Swansea on Saturday, Sir 
J. J. Jenkins, M.P., presiding. The statement of 





accounts for the half-year showed a surplus of 3141. 6s. 





available for dividend, and the directors proposed a divi- 
dend of 2 per cent. on the ordinary shares. The chair- 
man, in moving the adoption of the report, said that so 
far only a portion of the scheme had been carried out, but 
the work of extending the railway and constructing the 
proposed pier at the Mumbles (which had been delayed 
owing to trade depression) would be taken in hand and 
completed before next summer. The contractor, Mr. 
Lawton, had agreed to receive payment in shares. 

oon Island.—The Board of Trade has decided to 
grant the Barry Railway — the necessary powers 
to construct a roadway along the southern side of a rail- 
way embankment across Barry Harbour to the island. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty numerous attendance on ’Change, and for makers’ 
iron the demand was Warrants fluctuated some- 
what, but this had little effec) upon quotations for 
makers’ iron. A considerable amount of business was 
transacted, and producers, nearly all of whom are fairly 
well sold, were very firm in their prices. The fact 
that some buyers were making inquiries for delivery 
over next year was naturally regarded as a very 
favourable sign. A good deal of No. 3 g.m.b. Cleveland 
pig iron was sold at 37s. 9d. for prompt f.o.b. delivery, 
and that price was generally named. There were makers, 
however, who held out for 38s., and reported that they 
were able to get it. For delivery to the end of the ship- 
ping season the last-mentioned figure was rather freely 
offered, but sellers were not over-anxious to do business 
on such terms, believing that by holding off for a 
little while, they are likely to obtain more. The lower 
qualities were steady, but did not advance much in 
price. No. 4 foundry was obtainable at 36s., and grey 
forge at 35s,— both for early delivery. Middles- 
brough warrants, after easing a little, and selling at 
383. 4d., closed firmer at 383. 64d. cash buyers. sb 
coast hematite pig iron was in good request, and prices 
were putup. In the “yA part of the day a few sales 
were said to have taken place at 45s. for early delivery 
of Nos. 1, 2, and 3, but later on it was difficult to find a 
seller under 45s. 6d., and the latter figure was paid. 
Spanish ore was a little dearer. Rubio was about 12s. 6d. 
ex-ship Tees, although some buyers reported that they 
had purchased at a little below that price. To-day our 
market was very strong. Several parcels of No. 3 g.m.b. 
Cleveland pig changed hands at 38s., and that price was 
generally named for prompt f.o.b. delivery, whilst for de- 
livery to the end of the shipping season 38s, 3d. was 
quoted. The lower qualities were also stiffer, and some 
of the sellers put their prices up 3d. per ton. Middles- 
brough warrants advanced to 38s. 9d. cash buyers. 

The Make and Disposal of Pig Iron.—The Cleveland 
Ironmasters’ Association returns, showing the production 
and disposal of pig iron in the north of England during 
August, are fairly satisfactory. The statistics show that 
of 141 blast-furnaces built, 86 were in blast during the 
month, 47 of which were making Cleveland pig, and 39 
other kinds, including hematite, spiegel, and basic pig 
iron. The make of Cleveland pig during August reach 
114,605 tons, or 20 tons more than that of July. The out- 
put of hematite, &c., amounted to 114,095 tons, being a 
decrease of 8652 tons on themake for July. Thetotaloutput 
of all kinds of pigiron during August was thus 228,700 tons, 
a decrease of 8632 tons as compared with the production 
during the previous month. At the end of August the 
total stocks of pig iron stood at 284,982 tons, which is a 
reduction of 11,830 tons during the month. Shipments of 
pig iron for the month just ended were heavy, reaching 
102,920 tons, being an increase of 4782 tons compared with 
those for July, and no less than 27,197 tons more than the 
shipments for August last year. 


Manufactured Iron and Steel.—The finished iron trade 
continues in an unsatisfactory state. Several firms are 
badly off for work, and orders are scarce. We are glad 
to say, however, that what little change is noticeable is 
for the better. About 4/. 153., less the usual discount, 
would, however, still be accepted for either common bars 
or ship-plates. Steel producers are, on the whole, very well 
employed, and inquiries for new work are pretty numerous, 
Prices for some classes of material are a little better than 
when we last reported, but, considering cost of production, 
they are below what they should be. Ship-plates are 
5/., and angles 4/. 15s. to 41. 17s. 6d.—both less 24 per 
cent. discount and f.o.t. Heavy sections of steel rails 
may still be quoted 3/. 12s. 6d. net at works, 


The Coal and Coke Trade.—A rather better demand for 
bunker coal is noticeable, but the supply is plentiful, and 
prices are not altered. Gas coal is steady, with deliveries 
rather heavier. Coke is in good demand, and very firm in 
price. For delivery at Cleveland works 12s. 6d. has this 
week been paid for blast-furnace coke. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Iron Trade.—It would be difficult to state whether 
a further advance should be reported in connection with 
the iron trade, but during the week there have been addi- 
tions to prices that cannot be concealed. Iron, of manu- 
factured qualities, has risen to 5/. 2s. 6d. per ton, and 
on these increased quotations there has been a consider- 
able amount of speculation. In the meantime there is a 
certain amount of private buying, especially in foundry 
iron, and the position may be accepted as follows: Mer- 
chant buyers are willing to contr&ct for forward supplies, 
and those who are purchasing are willing to pay en- 





hanced prices for the three months to come. ere 
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is little opportunity given as between the merchant 
8 lator and the consumer, and the increased pur- 
chasing power of the former may lead to the fur- 
ther blowing in of furnaces within the forthcoming 
month. Prices of pig are on the upgrade, but there may 
be a check in a month to prices, occasioned by the atti- 
tude of Derbyshire and Staffordshire makers. Bar is on 
offer at 5/. 7s. 6d., arise of 2s, 6d. per ton on the quarter, 
but the increase is only due to speculative movements, 
and within a month the price may lower, when real require- 
ments are met by actual production. The more active 
demand for all kinds of hematites is well maintained, and 
prices are very stiff. The quotations now are 54s. per 
ton delivered in Sheffield, being equivalent to a rise of 
3s. to 4s. per ton on the lowest prices which were in force 
some time ago. A distinct improvement in the prices of 
local foundry and bar iron is also noted. 


Steel and Heavy Trades.—There has during the past 
week been a revival in connection with the steel and 
heavy trades connected with them. Bessemer, of 
guaranteed quality, has advanced at least 5s. per ton as 
compared with a month ago, quotations now being 5/. 10s. 
for guaranteed qualities of marked billets, and 7s. 64. per 
ton more for Siemens. This is what is being published 
for the edification of local manufacturers: *‘ The steel 
industry of the Hainaut province of Belgium is develop- 
ing at a rapid rate. year four establishments, with 
six converters, were in operation in the district, giving 
employment to 1325 workmen. The output amounted to 
124,900 tons of ingots, as against only 38,985 tons in 1893. 
The output-of finished steel reached a total of 103,130 tons, 
as compared with only 21,054 tons in 1893, or an increase 
of 82,186 tons. According to the statistical returns, pub- 
lished by the Association of German Iron and Steel 
Manufacturers, the output of pig iron in the German 
Empire (including Luxembourg) during the month of July 
amounted to 472,003 tons, of which puddling and spiegel 
iron 120,290 tons, Bessemer pigs 36,131 tons, Thomas 
pigs 236,555 tons, and foundry pigs 79,027 tons. The 
total compares with 469,892 tons in the previous month, 
and 476,894 tons in July, 1894. The output during the 
first seven months of the year was 3,307,367 tons, against 
8,125,965 tons in the corresponding period last year.” 





PERSONAL.—With reference to the paragraph on 

age 280 of our last issue relating to the gas engine pump- 
ing plant at Sunderland, Messrs. Crossley Brothers, of 
Manchester, inform us that Messrs. Tangye only supplied 
the plant for No.1 graving dock; that for No. 2 dock, con- 
sisting of three 40 horse-power gas engines coupled direct 
to 22-in. centrifugal pumps, was contracted for by them, 
the pumps being supplied by Messrs. Gwynne and Co., 
London.—The bearings of the great wheel at Earl’s 
Court are lined with Tandem metal, supplied by the 
Tandem Smelting Syndicate, Limited, Jubilee Buildings, 
(Jueen Victoria-street, London, E.C.—The existing arte- 
sian-bored tube wells at Aldershot, several in number, 
varying in depth from 220 fb. to 300 ft., drawing some 
million gallons of water per day from the chalk, proving 
inadequate to meet increased requirements, the directors 
have instructed Messrs. Isler and Co., hydraulic engi- 
—_ London, to fix additional wells for the supply of 
the town. 





Tue INST:TUTION OF JUNIOR ENGInEERS.—The Belgian 
summer meeting of this Institution passed off very suc- 
cessfully. Assembling at Harwich, the party, consisting 
of nearly 60 members, crossed by the Great Eastern Rail- 
way 8.8. Ipswich, and arrived at Antwerp on Saturday 
morning, August 17. They returned on Saturday, the 
24th, after a busy and very agreeable week. On Monday, 
the 19th, the members proceeded to Ghent, and in the 
evening Brussels was reached. The party arrived at 
Liége about noon on Wednesday, and on Thursday an 
excursion was made to Verviers. Friday’s programme 
comprised a visit to the extensive works of the celebrated 
Société Cockerill, and in the afternoon the Val St. 
Lambert Glass Works were visited. In the evening the 
summer dinner of the Institution was held in the Salle 
des Vitraux of the Hétel Mohren, Liége. On Saturday, 
sectional visits were paid to the Small Arms Works, the 
Liége Electric Tramway Installation, the works of the 
Compagnie Internationale d’Electricité, the Liége Gas 
Works, and M. Foulon’s iron foundry. At the numerous 
places visited throughout the week, the Belgians were 
exceedingly cordial and generous in their welcome. 





Fatat DERAILMENT AT TANFIELD Lra.—On the 26th 
of last Apri), as 16 empty coal wagons were being pushed 
up to Tanfield Lea Colliery, on the North-Eastern Rail- 
way, the four leading ones were overturned just at the 
crossing of the colliery line, which here leaves the main 
line at the foot of an incline of 1 in 20. The guard, who 
was riding between two of the leading wagons, was 
crushed, and died some hours later, while a labourer, who 
was in one of the trucks unknown to the train-men, was 
almost instantaneously killed. Owing to the fatalities, 
no one thoroughly examined the permanent way just 
after the accident, but the permanent way inspector ex- 
amined it a few hours later, and could find nothing to 
cause the derailment. Major Addison found the V-crossing 
in an unsatisfactory condition at his inspection, but, as he 
states, this may have been the effect and not the cause of 
the accident. One of the wagon axles was found bent, 
but this too may have been done by the derailment. 
The Government Inspector is inclined to think that the 
speed was somewhat higher than the 18 or 20 miles an 
hour usual in order to mount the incline. He concludes 
with pointing out that every effort should be made by the 
= to put a stop to surreptitious riding on their 
raine, 





MISCELLANEA. 


THRESHING corn by electric transmission of power is at 
resent being carried on with very satisfactory results at 
jolby in Sweden. The electricity is conveyed a con- 
siderable distance from the main cable to a motor in the 
immediate vicinity of the thresher. 


The Cunard Royal Mail steamer Etruria, on her 243rd 
trip across the Atlantic, made a record passage (outward) 
of 5 days 22 hours 28 minutes. On her 244th trip (home- 
ward) she took 6 days 39 minutes. The latter passage 
was made over a longer distance than the former by 28 
knots, the average speed 19.42 knots per hour. 


The Bofors Steel Works in Sweden have just delivered 
a fine specimen of steel casting, being the afb portion of 
a powerful ice-breaking steamer now in course of build- 
ing in Copenhagen. It also comprises the aft portion of 
the keel and the frame for the propeller. It is 254 ft. 
high and 28} ft. long, and weighs about 124 tons. 


The leading officials of the Swedish State Railways 
have recently been visiting Hoparanda and its neighbour- 
hood in connection with the project of extending the 
Swedish State Railway to this Arctic town, whereby 
a connection would also in ull probability be effected with 
the Finnish railway syatem. There is every likelihood 
of the plan being realised in a not very distant future. 


The Copenhagen-Berlin telephone, which it was ex- 
pected would have been in full working order this autumn, 
will hardly be open to the public before early in the new 
year. This new link in the international telephonic 
system will connect the north of Sweden indirectly with 

outhern Europe, and will afford ample scope for 
interesting tests, apart from being of great practical im- 
portance, 


M. Zacharewiez, professor of agriculture at Vaucluse, 
has found by experiment with different-coloured glasses 
that fruit is the finest and earliest) when grown under 
clear glass. Orange glass produces an increase of vegeta- 
tion, but at the cost of the amount of fruit, of the size, 
and of its forwardness. Violet glass causes the number 
of fruit to increase, at the expense of the quality. Red, 
blue, and green glass are hurtful to all kinds of vegetation. 


M. Andrée, the Swedish aeronaut, who, next summer, 
intends trying to solve the North Pole problem by means 
of a balloon, has ordered five special apparatus for the 
testing of the air-tightness of a number of patterns of 
material for his balloon received from England, France, 
and Germany. The tests will be made with the greatest 
care, and the balloon will hardly be definitely ordered 
till early in the new year. 


Messrs. Maudslay, Sons, and Field, London, have 
secured the order from the Admiralty for the construction 
of the machinery for the second-class cruiser Gladiator, 
which willbe fitted with Belleville boilers, the power under 
natural draught being 10,000 and the speed 19 knots. The 
Earle Company, Hull, it will be remembered, are to 
engine two vessels of the same class, and the fourth is to 
be engined at Chatham. Al! four vessels are building in 
the Dockyards. 


Next year a large exhibition will be held at Buda-Pest 
in celebration of the one-thousandth anniversary of the 
foundation of the Kingdom of Hungary. Apart from 

t festivities, the programme comprises a modern ex- 
ibition and an historic one. A large number of inter- 
national congresses will be held, and the new canal 
system on the Lower Danube will be solemnly opened. 
he Emperor, Francis Joseph, King of Hungary, is the 
Protector of the exhibition, and both he and the Sultan 
have promised to exhibit. 


Messrs. W. and A. K. Johnston have recently 
lished an important railway map of England and Wales 
on a e of 8 miles to aninch. All lines of railway are 
very distinctly marked, the various systems being indi- 
cated by different colours, and the name of every pas- 
senger station is shown. On the map are given enlarged 
plans of the railway systems of London, Liverpool, Man- 
chester, Newcastle, Leeds, and Bradford. As the map is 
quite up to date, it should find a large field of usefulness ; 
it measures 50 in. by 42in., and is issued either in two 
sheets, or mounted on cloth, either folded or on rollers. 


In connection withthe Siberian Railway, thegrand com- 
mission, of which General Petrow is the president, has in- 
structions not only to superintend the building of the rail- 
way, but also toreport the probable importance of the rail- 
— for the surrounding districts, and whether the forests 
and coal deposits of these districts are adequate to the re- 
eo of the working of the railway as regards fuel, 

. The mineral resources of the country will again be 
investigated, and the commission will also have to point 
out how the waterways can be utilised, and what can be 
done for the colonisation of the surrounding country. 


It will be remembered that the second-class battleshi 
Barfleur was fitted with electric motors in connection wit’ 
the big guns, as described in ENGINEERING, vol. lvii., 
page 420. Thecarefully made trials in the Barfleur having 
proved the ne most satisfactory, the Admiralty have 
now ordered gear for the ammunition hoists of the sister 
ship Centurion and for the Renown from Sir Joseph 
Whitworth and Co., Limited, Manchester. The firm are 
also constructing the mounting for the 12-in. guns on the 
new battleships Cezar and Illustrious, and provision is 
being made for electricity in working these. 


In most parts of Russia preparations are in progress 
so as to make an adequate show at the N baainowp eed Ex- 
hibition in 1896. Among the most interesting exhibits 
will, it is expected, be counted the one comprising the 
mining industry of the government of Perm. This in- 
dustry has already attracted contiderable attention at 


ub-. 





previous exhibitions on account of its dimensions, its 
variety, and its high degree of advancement. In order 
to make the Perm section as complete as possible, a com- 
mission is at present engaged upon the investigation of 
the natural resources and the state of the industry of the 
Perm government, and a very full report may be looked 
for. The different members of the commission each have 
their special department ; the various departments are : 
the deposits of copper ore and the copper works ; the iron 
ore deposits; the pig-iron industry; the iron industry ; 
the salt industry ; the coal deposits and the coal-mining 
industry ; the gold industry ; the steel industry, &c. 


In the Journal of the Franklin Institute Mr. J. W. 
Richards publishes the result of researches as to the corro- 
sion of some light aluminium alloys. He experimented 
with alloys of aluminium with respectively 3 per cent. 
copper, 3 per cent. German silver, 3 per cent. nickel, and 
2 per cent. titanium (all of a specific gravity less than 3), 
with dilute caustic potash (3 per cent. solution cold), dilute 
hydrochloric acid (3 per cent. solution cold), concentrated 
nitric acid (cold), strong acetic acid (60 deg. Cent.), a 
strong solution of common salt (65 deg. Cent.), and a solu- 
tion of carbonic acid (25 deg. Cent.). He found alkali 
acts less on ll ge metals than on alloys; if more 
strength is wanted than the aluminium can furnish, the 
copper salt should be chosen as the least attacked. 
Hydrochloric acid acts least on the titanium alloy, nitric 
acid on the pure metal. If strength is wanted in connec- 
tion with acetic acid, the titanium alloy should be chosen ; 
and a salt solution has but little effect on the pure metal ; 
of the alloys the German silver is the most resistant. 


The question of using naphtha as fuel on Russian rail- 
ways is attracting more and more attention from the side 
of the authorities. Some time of0 the Ministry for Com- 
munication approved of the Nikolai Railway at least 
partly substituting naphtha for wood, and for this pur- 
pose a dozen locomotives have been altered so as to 
able to use naphtha. The locomotives on the Bologoje- 
Moscow section will also be altered, which is being done 
at an expenditure of 600 roubles (66/.) per locomotive. 
At Moscow and Twer, reservoirs will be erected for the 
storage of the naphtha, and the Wladikowkos-Rostow, 
the Gejési-Zarizyn, and the Rjasan-Uralsk Railway lines 
are also contemplating the adoption of naphtha as fuel. 
The same heating is used, besides, on the Transcaucasian, 
also on the Slatouster and the Nishegorodoski Railways. 
Naphtha is also being tried on sections of the Baltic 
Railway, viz., the St. Petersburg Oranienbaum line, and 
it is asserted by enthusiasts that it can also be used with 
advantage for the Siberian Railway. 


An important undertaking has been inaugurated at 
Seattle, in the State of Washington, U.S.A. This city 
is situated on Elliott Bay, a thoroughly sheltered har- 
bour, which communicates with the Pacific by the Straits 
of San Juan de Fuca. About two miles from the coast and 
behind the town is a fresh-water lake of considerable size, 
the water level of which is about 16 ft. above high water 
in the bay. A ship canal between the lake and the sea 
has lon suggested, and the work has at last been 
definitely commenced. The bottom of the channel 
will be 80 ft., and the test depth of cutting will be 
308 ft. Almost the whole of the work will, however, 
be carried out through comparatively high land, the 
amount of excavation required being estimated at 
36,000,000 cubic yards. The material is mostly glacial 
drift, and it is proposed to use hydraulic nozzles to 
facilitate the work of excavation, the spoil being washed 
down by a jetof water issuing at high pressure from a 
nozzle, as in some of the Californian gold workings. A 
lock 400 ft. long will be constructed at the sea entrance 
to the canal. The material excavated will be used for 
raising the level of low-lying ground along the sea 
front of the city. 


Some recent discoveries of gold have been made in the 
district of the Don, on the Nagaljnoje and the Nagalj- 
tschick estates, and from what has hitherto transpired 
the findings are worth working. The district in ques- 
tion possesses also deposits of zinc ore, silver-carry- 
ing lead ore, copper and silver ore, which have been 
to some extent surveyed and tested, and of which the 
regular working has in places commenced. As regards 
the gold, this is found in cracks, which have arisen 
through some change or convulsion of the ground, and 
have been filled with sulphur ore. One ton of ore con- 
tains on an average not leas than 5 grains gold ; special 
selected ore has given as much as 17 grains gold. Frenc 
engineers have found gold in several places, and after 
their departure a number of other gold-carrying veins have 
been discovered. Samples of ore taken in different direc- 
tions have shown a greatly verve percentage of gold, 
and the dimensions of the veins differ also very consider- 
ably. Exhaustive examinations of the findings and accu- 
rate analyses of the ore are being continued. The average 
yield at present seems to be about 5 solatnik gold per 100 
pood of ore, which corresponds with a proportion of 
1: 76,800. A regular working of the gold ore findings is 
about to be taken in hand. 





Exxctric PowER TRANSMISSION.—Work is progressing 
on an electric power transmission plant, which is to carry 
power from the north fork of the San Joaquin, 33 miles 
to the city of Fresno, California. The plant will be in 
operation by the autumn, and it is to deliver from 1000 to 
1200 horse-power, supplying 1000 incandescent lights, 100 
arc lights, and motors for flour mills, planing mills, and 
other purposes, with a specified reserve for street rail- 
roads. A column of water only 18 in. in diameter at the 
bottom, falling down a precipice 1410 ft., will develop 
sufficient power to run all the machinery of Fresno for 
some time to come, 
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DEATHS. 
On the 3rd instant, ANDREW HawortH, machine tool maker, 
Sowerby Bridge, in his 68th year. 
On the 3rd instant, at Meopham Court, near Gravesend, RALPH 
Hart TWEDDELL, in his 53rd year. 
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THE BRITISH IRON TRADE DEPUTA- 
TION TO THE CONTINENT. 

Tue delegation of employers and employed 
which, under the auspices of the British Iron 
Trade Association, went to Belgium and Germany 
in the latter part of July, to try to learn the secret 
of the foreign success in gaining a share of the 
world’s trade in iron and steel, has been very un- 
fortunate. Either it did not exhibit the candour 
that it ought to have done, or it has been greatly 
misrepresented in the German press. According to 
an article which appeared in the Times of the 15th 
ult., and which roth evidence of being officially 
inspired, the British Iron Trade Association some 
months ago arranged that a delegation of employers 
and workmen should proceed to Germany, Bel- 
gium, and France, and investigate on the spot 
the reasons why not only our foreign and colonial 
markets are being invaded, but also why our home 
market is gradually yielding to the sustained pres- 
sure of foreign competition in rails, bars, wire, nails, 
tyres, axles, beams, girders, and pillars. The pro- 
posal was acquiesced in by the Board of Concilia- 
tion in the Iron and Steel Industries in the North 
of England, tho Midland Iron and Steel Wages 
Board, the Board of Conciliation and Arbitration 
for the Iron and Steel Industries of the West of 
Scotland, the Cleveland Iron Manufacturers’ Asso- 
ciation, the Cleveland Blastfurnacemen’s Association, 
the National Association of Iron and Steel Workers, 
the Scotch Iron and Steel Workers’ Association, 
and the West Coast Blastfurnacemen’s Association. 
Delegates were appointed, seven representing 
capital, and seven representing labour. So far all 
was plain sailing, but here, according to the Z'imes 
article, the difficulties began. How was the in- 
formation to be obtained? It seems perfectly in- 
credible that the British Iron Trade Association 
should be so entirely unacquainted with foreign 
manufacturers in the same business that it should 
be unable to provide itself with satisfactory intro- 
ductions. Yet so it seems, for it had. to petition 
Lord Salisbury to give instructions to the diplo- 
matic and consular representatives in Berlin and 
Brussels to assist the inquiry by every means in 
their power. The workmen delegates also took the 
precaution of securing the addresses of a number of 
workmen’s organisations on the Continent from 
whom it was hoped useful information could be ob- 
tained. Further, correspondence was opened with 
various persons on the Continent from whom it 
was believed valuable facts could be got. Accord- 
ing to the Iron and Coal Trades Review of the 9th 
ult., the deputation left England ‘‘ with only 
slender expectations of receiving a welcome at the 
hands of their Continental rivals.” 

The British Iron Trade Association must be woe- 
fully ignorant of the manners of foreign manufac- 
turers to have formed such an expectation. When- 


5|ever the Iron and Steel Institute has held its 


meetings abroad, it has been overwhelmed with 
Scores of works have 
been thrown open to the inspection of the members, 
and questions have been answered most freely. 
The roll of the Institute contains the names of 
many foreign iron and steel manufacturers, and its 


o| Transactions are enriched by papers giving early 


information as to new processes and machinery 
invented abroad. There is complete reciprocity 
between the English and Continental members, 
and each can rely on a courteous reception from 


3|the other. We do not suggest that every trade 


secret is eae sae either in this country or in 
Germany, but it is quite certain that as to the broad 


6| general lines of manufacture, there is no desire to 


hide anything. When the members of the Insti- 
tute visit a works, it is well known that they will 
use their eyes to the best advantage, and that if 
they see any practice or apparatus worth adopt- 
ing, they feel quite at liberty to make use of 





the knowledge they acquire. There is nothing 
underhand in the matter. Few manufacturers are 
so wedded to their business that they will go to 
othex works filled with purely scientific curiosity. 
That feeling has a place in their minds, but it does 
not entirely crowd out a desire to pick up know- 
ledge that will be available in meeting the keen 
competition of the present day. Such visits are 
business transactions, arranged on a mutual basis 
of give and take, the guest of one year being the 
host of another, and thus paying back in kind the 
privileges accorded to him. 

With the common knowledge of the readiness of 
iron manufacturers to open their works, it is 
strange that the British Iron Trade deputation 
should have felt any uncertainty about its recep- 
tion, provided only that its intentions were to con- 
fine its inquiries to honourable channels. On this 
point the Times article says, ‘‘ It hardly seemed 
likely that the proprietors and managers of works 
on the Continent would admit into their establish- 
ments a body of men who were there for the de- 
clared purpose of finding out the elements of their 
superiority, if any existed, and using them to their 
manifest disadvantage. The latter, however, was 
ultimately declared to be the only satisfactory 
course open, and it was consequently determined 
that it should be adopted.” In spite of the very 
striking want of consequence between these two 
sentences, it seems clear that the deputation de- 
termined that its true object should be distinctly 
stated, and that it should sail under true ‘colours. 
It is clear, however, that a section of the German 
public did not clearly understand what was the true 
object of the deputation, or else the press would 
not, after their return, have openly accused them 
of having secured the information they desired by 
dishonourable means. It was asserted that at all 
the German establishments which they visited they 
said their chief object was to gain material for their 
struggle against the trade unions, and that an in- 
spection of the works, though very desirable, was 
a secondary consideration. The Cologne Gazette 
wrote : 

“Tt was certainly not gentlemanlike to declare the in- 
spection of the works to be a matter of minor importance, 
while it was in reality the main point, the politico-social 
investigation being only intesined to conceal the real 
object. Further, the deputation had the audacity to come 
to us without being acquainted with the German lan e. 
Mr. Jeans alone could speak a little German, and he 
murdered it so as not to be intelligible, so that the report 
of this labour commission will probably contain a good 
deal of misrepresentation. In the future, Seweren, we shall 
be more cautious and distrustful in our relations with the 
English, and shall remove their masks, even when they 
come with introductions from the diplomatic representa- 
tives of Her Majesty.” 

The Berlin Neuweste Nachristen and the Borsen 
Courier wrote much in the same strain, founding 
their remarks on the T'imes article. 

Mr. Jeans has since written to the press, entirely 
denying that there was any misrepresentation about 
the objects of the deputation. @ says : 

‘‘The obvious answer is that the works visited were 
written to from this office, before any arrangement was 
actually made to go forward on our mission. They were 
asked if they would give facilities for studying on the 
spot the economic conditions of the production of iron and 
steel in Germany, and in every instance, so far as I am 
aware, the proprietors of the German works were in- 
formed by the delegation of the true character of its 
nee. How utterly false is the statement that the 
delegation represented that their chief object was to gain 
materials for a struggle against the trade unions is best 
shown by the fact that one-half of the delegation was 
composed of trade unionists, and that in every case mem- 
bers of those unions were present and were introduced as 
such. Indeed, it struck the majority of our Continental 
friends as being the most remarkable feature of our 
inquiry that employers and employed should jointly 
undertake such a mission. The German employers and 
their representatives were, of course, informed that our 
object was to gain information that would be serviceable 
in the consideration of labour questions, among others, in 
so far as it was likely to be of value and importance to 
both sides, in meeting the existing conditions of euccess- 
ful foreign competition.” 

This explanation would have been more satisfac- 
tory if it had not contained the words ‘‘ so far as I 
am aware.” The letter is dated from the British 
Iron Trade Association, 29, Great George-street, 
and there should have been no difficulty in verify- 
ing the number and scope of the letters, and 
making it absolutely certain on what terms the 
permission to view the German works was asked. 

Whatever the facts may be, we may safely assume 
that the German manufacturers opened their doors 
with their eyes 7 and that they do not feel 
aggrieved. Whether they were, or were not, fully 
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apprised of the objects of the deputation, they knew 
that the 14 experts in iron manufacture would 
understand the significance of all they saw, and 
would use all the information they obtained. It is 
one of the recognised amenities of the trade that 
information shall be freely exchanged. The de- 
plorable feature of the business is that the general 
public knows nothing of the relations of Continental 
and English iron manufacturers, and that it has 
accepted the narrative so incautiously communicated 
to the 7'imes as a correct statement of the case. The 
writer of that article was so anxious to glorify the 
British Iron Trade Association, and was so ignorant 
about what he wrote, that he certainly gave con- 
siderable ground for the assumption of the German 
press. No wonder that the President of the Iron 
and Steel Institute felt it necessary to dissociate 
that body from all share in the proceedings. What- 
ever may be the faults of English manufacturers, 
they are certainly not given to underhand methods 
of acquiring information from foreign rivals. Asa 
rule, they are too indifferent as to what is being 
done abroad. 

It is a pity that this attempt to associate masters 
and workmen in a matter which interests both 
equally—the prosperity of trade—should have been 
attended with such unfortunate results. In itself 
it was a most desirable object, and if it could be 
successfully accomplished, half our commercial difti- 
culties would vanish. If the trade unions—mem- 
bers and leaders alike—could obtain a clear insight 
into the causes that impede the progress of our 
manufacturing industries ; if they could learn in 
what respect we are inferior to the foreigner, and 
in what lies our superiority ; if they could know 
at what time manufacture can bear the burden of 
increased wages, and when it is necessary to exer- 
cise patience, the advantage to the country would 
be immense. Nothing is more likely to conduce 
to such an end than that skilled workmen should 
go abroad and see the conditions that obtain in 
competing countries. But those who organise such 
excursions must take care that their motives are 
clearly understood. Even knowledge is too dearly 
purchased at the cost of reputation. 





SAFETY ON RAILWAYS. 

We have received from a correspondent parti- 
culars of a serious collision which occurred on 
August 8 near Plymouth, N.H., on the Boston and 
Maine Railroad. The case is of interest in showing 
that, what would here be considered, very reckless 
methods of running, are by no means confined to 
those American lines which traverse sparsely popu- 
lated and undeveloped districts. According to the 
reports received, the line on which the collision 
sccurred had only a single track. A number of 
‘* extra”’ freight trains had recently been put on 
the line, which ran on no fixed schedule, but had 
general instructions to keep clear of the other trains. 
The conductor of one of these ‘‘ extras ” completely 
forgot the existence of a certain passenger express, 
colloquially known as the ‘‘cannon-ball,” with the 
result that, rounding a curve, the two trains came 
into violent collision. Both trains were running at 
fairly high speeds, that of the express being put 
down at 35 miles per hour. As it happened, the 
damage done was less than might have been ex- 
pected, none of the passengers of the express being 
seriously injured, but the train crews were less 
fortunate, the engineer and fireman of the 
express both being killed, as was also the fire- 
man of the freight engine. Of course, even 
on the best equipped lines, accidents cannot 
be entirely avoided, and the risk of these must be 
set off against the great advantages which the 
railway has brought in other directions. Indeed, 
even on dangerous lines, for one man killed hun- 
dreds and thousands are enabled to live, and thus 
in new countries the inhabitants usually, and very 
wisely, prefer to have a somewhat dangerous line to 
no line at all. One would, however, have expected 
that the New England States had reached a stage of 
development in which it had become totally un- 
necessary to run such risks as those involved in 
the collision referred to above. The whole safety 
of the traffic depended upon the accuracy of the 
conductor’s memory, a state of affairs which ex- 
perience has proved to be certain to lead to acci- 
dent sooner or later. With the staff system, an 
accident of the above nature would have been 
impossible, but unless the staff stations are auto- 
matically interlocked on some such system as that 
of Webb and Thompson, the traftic may be greatly 


impeded, since it frequently happens that the bulk 
of the trains are for one period of the day going in 
one direction, and later on in another. With the 
original staff system it was therefore necessary to 
wait until the staff had been brought back from the 
far end of the section before a second train could 
proceed, and constant delays arose. This objec- 
tion has, of course, been overcome by the adoption 
of electric interlocking, but the cost of installation 
has been enormously increased. When adopted, 
however, even greater security is afforded than by 
the block system. A driver in a storm of wind and 
snow may mistake a signal, but he must know 
whether he has the staff or not. 

Whilst, perhaps, the Americans hardly exact a 
sufficient degree of security from their railroad 
companies, there is no question but that the 
average Englishman errs on the other side. The 
letters which have appeared in the daily press on 
the occasion of the various railway races, would 
give the impression that the whole nation was in 
its dotage. It is useless to say that the writers 
of these effusions form only a small portion of the 
community, because the editors back them up, 
which they would hardly do if they thought the 
views set forth were unpopular. An aggravating 
point about these literary efforts is the smug self- 
satisfaction which pervades them throughout, 
the writers being evidently under the impression 
that they are taking part in a great and noble 
work. In fact, we question whether that par- 
ticularly British system of proving one’s own excel- 
lence by interfering with other people in place of 
reforming oneself, is not at the bottom of half the 
trouble. At any rate, until some change for the 
better takes place in this respect, it is hopeless to 
think of constructing light railways. The first 
child run over would lead to a rider from the 
coroner’s jury demanding all sorts of safety appli- 
ances, the cost of which would utterly preclude any 
possibility of working the line at a profit. The 
peculiarity of the matter is that goods delivery 
vans in the metropolis habitually fly round corners 
at 10 or 12 miles an hour, and the death and acci- 
dent roll from the street traffic in London exceeds, 
we believe, that of all railways in the country. 
Still, until some big company is involved in an 
accident, the newspaper shrieker refuses to come 
to the front. Apparently it is not always the acci- 
dent which affects his tender susceptibilities, but 
only the agency by which it is effected. ‘‘’It ’im 
‘ard; ’e ain’t got no friends,” is a motto which 
appears to appeal very strongly to the individuals 
in question. 





SHIPWRECKS, BRITISH AND 
FOREIGN. 

THE great—although, perhaps, not the only— 
purpose of legislation, affecting commerce, is to 
conserve life by enforcing due precautions against 
accident and regulating conditions to insure health- 
ful vigour. The aim is ever to be commended, 
but some of our industries, and amongst them 
shipping, are suffering from misdirected effort and 
over-vigilance in this matter, as compared with the 
conditions exacted from foreign competitors. That 
our ships are so handicapped has long been con- 
tended, if not always admitted, and now we have 
testimony from abroad, for one Norwegian firm is 
canvassing owners to allow them to become nominal 
owners, so that, instead of sailing under British 
colours and legislation, they may take the flag of 
the Viking, with its comparative freedom in all 
ports from statutory conditions. This has been 
done by one east coast firm on its own initiation ; 
but to have the foreigner encouraging a lapse from 
patriotism is, indeed, significant. Patriotism is 
very good, but profitable ship working is more 
attractive. There can be no remission of legislative 
burdens ; but before new conditions are exacted it 
would be fair to consider their necessity, from the 
point of view of protection of life. 

The record of shipwrecks is not an unfair 
standard, and the returns by Lloyd’s, just 
issued, may be studied with much benefit. It 
is true they do not show directly the loss of life, 
but the loss of tonnage. The greater precautions 
for the saving of life at sea, already enforced by 
our Government, should place Britain at a great 
disadvantage in accepting tonnage lost as the stan- 
dard. During the year covered by the return, 
Britain lost 258,561 tons, the measurement of 261 
vessels, while the next nation is Norway, with 








100,662 tons, representing 202 vessels ; then come 


the United States with 138 vessels of 65,615 tons, 
and Germany with 87 vessels of 55,217 tons. But 
then one must consider the size of the fleet from 
which these vessels have dropped away. _Britain’s 
tonnage represents quite a third of the losses, but 
then it hasa fleet equal to that of all other nations, 
so that instead of a third the loss pro rata should 
be one-half. Indeed, the loss by Britain repre- 
sents only 2.19 per cent. of the tonnage owned. 
This, with one exception, is the lowest loss rate of 
any nation. Austro-Hungary is the exception, 
and it can scarcely be ranked as a maritime nation, 
since its total tonnage is but 3 per cent. that of 
Britain’s. Norway has the unenviable distinction 
of being at the other end of the list, her rate of loss 
being nearly three times that of Britain, or 6.03 per 
cent. To equal this rate Britain would require to 
have lost over 700,000 tons, instead of 258,561 tons. 
Norway’s loss is principally in sailing ships, the 
tonnage of these making 90 per cent. of the total. 
Of these there were 189 of 91,146 tons, equal to 
7.20 per cent. of their total loss. This nation pur- 
chases largely our discarded ships, which may 
account for the great loss ; but it seems surprising 
that some greater legislative precautions are not 
taken to reduce such a heavy loss, which is more 
or less preventible. Italy, with a very small fleet, 
barely 7 per cent. of that of Britain, comes next 
with a loss of 5.37 per cent. Here the loss 
rate in steamers is also heavy, 4.98 per cent., as 
as against 2.13 per cent. for Britain, while the sail- 
ing ship rate is 5.65 per cent. These two are the 
most flagrant cases. With the others we come 
down to 3} per cent. The Dutch and Danish fleets 
suffered the same rate of loss—3.57 per cent. In 
the latter case it was due more to ships, 7.46 per 
cent, being the rate, the highest on the list for 
sailing vessels, while the Dutch sailing rate is 5.93 
per cent., and the steam rate 2.57 percent. Ger- 
many comes out at 3.08 per cent., while France 
lost 2.63 per cent., the relative sizes of the 
fleets being 1.78 million tons and 1.09 million 
tons. A third of Germany’s fleet depend upon sails, 
while only a fifth of France’s is sail. The rate of 
mortality is higher with sailing ships, which partly 
accounts for the difference. But Germany still 
further exceeds France’s rate per cent. for sailing 
ships by 5.81 per cent. against 4.52 per cent. Both 
rates are too high, especially when compared with 
Britain’s 2.43 per cent. Germany has a lower rate 
for steamers, 1.82 per cent., against 2.21 per cent. 
for France, the British rate being 2.13 per cent. Of 
the other nations, mention need only be made of the 
United States, where the loss of steamers is 1.17 per 
cent., and of ships 4.30, the mean loss being 3.02 
per cent. The only other remark in this connection 
is that our colonies come out badly. Their mean rate 
is 4.53 per cent., so that they stand third. The loss 
is principally of sailing ships—6 per cent. 

Another interesting point is as to the relative 
frequency of the different kinds of casualty, and on 
this point Lloyd’s return also affords information. 
Wrecks account for 42 per cent. of the losses of 
steamers, and 48 per cent. of sailing vessels, the 
relative tonnages thus removed being 142,863 and 
178,771 tons. Under this head Britain accounts 
for 93,565 tons steam, or two-thirds, but a very 
small proportion of ships, Norway accounting for 
nearly one-third of the latter. Condemnation, dis- 
mantling, &c., account for 254 per cent. of the 
steamers and 18 per cent. of the ships removed, 
and it is gratifying to find British owners on the 
list for a larger proportion than their due. One- 
half of the steamers thus removed were British. 
Collision is the next most general cause of loss for 
steamers, 18 per cent. having gone down from this 
cause, 43 steamers of 38,803 tons. Only 22,719 
tons of sailing ships, or about 6 per cent., are thus 
accounted for. Ships abandoned at sea make up 
12} per cent. of the total, but if foundered ships 
and those posted as missing be considered, the pro- 
portion mounts up to 24 per cent., as against 12 per 
cent. for steamers, which, therefore, in a gale have 
two chances to one for a ship. The number of 
vessels which are recorded ‘‘ missing” is 68, of 
37,772 tons, and it is satisfactory to note that we 
have less than our share, for it is the saddest of all 
classes of loss. 





NEW IRON WORKS IN THE URAL. 

THE very heavy requirements of the Siberian 
Railway as regards rails and other railway material, 
have given a great impetus to the Russian iron 








industry. Amongst the new establishments which 
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this vast undertaking has called into life, is the 
Polowzev rail rolling mill, at Bogoslowski, in the 
Government of Perm. The Bogoslowski mining 
districts possess the advantages of excellent deposits 
of iron ore, extensive woods, and navigable rivers, 
and consequently a cheap and convenient means of 
transport to the interior of Siberia. The iron works 
in question have been completed in a comparatively 
short time, although they are in every respect up to 
date. The installation comprises four charcoal blast- 
furnaces, each of which has a capacity of some 30 to 
35 tons of pig iron. The iron ore used contains 
about 90 per cent. oxide of iron, 0.57 per cent. oxide 
of manganese, and 0.04 per cent. of phosphorus. For 
the transformation of the pig iron into steel, there 
are four Siemens-Martin furnaces, each with a capa- 
city of 15 tons, and with generators for wood and 
peat, travelling steam cranes, hydraulic lifts and 
cranes for the loading of the wagons, &c. Ingots 
are cast of 1} tons, for six lengths of rails, heated 
in four rolling furnaces, and rolled in a reversing 
mill, with rolls 39.37 in. in diameter and 8 ft. 6.4 in. 
long. The handling of the reversing steam en- 
gine, as well as all the movements of the rolling 
mill, are done by hydraulic machinery. When the 
ingot has been partly rolled, it is cut in two pieces 
by a shearing machine, and heated in a Siemens 
furnace ; the divided ingot is then passed through 
a three-high rolling mill of Erdmann’s system, 
with rolls 750 millimetres (29.53 in.) in diameter 
and 2100 millimetres (6 ft. 10.7 in.) in length, 
and rolled into rails, which are then sawn by two 
pendulum saws, having been fed on to a rolling 
table of about 170 ft. in length. The further treat- 
ment of the rails is effeoted by three double 
straightening presses, four milling and four rail- 
drilling machines. The steam for the engines is 
generated by 16 tubular boilers installed in a sepa- 
rate building; the boilers have each 150 square 
metres (1614 square feet) heating surface. Two 
steam pumps on the bank of the river supply the 
works with the requisite quantity of water, and 
at a distance of some 1500 ft. from the river are 
two reservoirs and a water tower. The steam 
engine for the three-high rolling mill has a cylinder 


1250 millimetres (49.21 in.) in diameter and 1500] - 


millimetres (59 in.) stroke, and a flywheel of 60 
tons. The requisite fireproof material for the fur- 
naces, &c., is supplied from a special manufactory 
capable of turning out a million of bricks a year. 

In addition to the rolling mill, there is a foundry 
with three cupolas, four revolving and one travelling 
crane, besides an engineering shop well fitted with 
modern machine tools. Apart from the factory 
buildings, there are a large colony of houses for the 
officials, and 120 houses for married workmen, a 
railway station, an infirmary, a fire brigade dépét, 
storehouses, &c. In addition to the foregoing, the 
Saswioskiiron works, situated at some distance from 
Bogoslowski, but belonging to the same company, 
are being materially enlarged, the extensions com- 
prising two Siemens-Martin furnaces, of 10 tons 
each, four puddle furnaces, one medium and one 
fine rolling mill, an engineering shop of considerable 
dimensions, &c. The whole of the plans have been 

repared and the work has been executed by 

ussian engineers and men, a staff of about 3000 
men having been employed in the construction. The 
bulk of the machinery, with the exception of the 
boilers and blowers, have, however, been imported 
from abroad, because the Russian manufacturers 
are hardly yet in a position to deliver such machi- 
nery. The mill engine, the reversing rolling mill, 
the medium and fine rolling mill, with engines, the 
saws, the ingot shearing machine, asteam hammer 
of 2} tons, the hydraulic machinery for handling 
the ingots, the cranes, &c., have been supplied 
by the Mirkischen Maschinenbau Anstalt, Wetter- 
Ruhr; the three-high rolling mill, with saws, steam 
engine for the feeding table, feeding table, &c., 
were furnished by the Duisburger Maschinenbau 
Actiengesellschaft, Duisburg; the steam engine for 
the,three-high rolling mill, the hydraulic cranes 
and lifts, the force pumps, the accumulators, the 
pumps for feeding the boilers, the travelling steam 
cranes, &c., were supplied by the John Cockerill 
Company, Limited, Seraing ; five steam engines of 
40 to 50 horse-power were obtained from G. Kuhn, 
Stuttgart-Berg. The cranes for the foundry and 
the calibre rollers have been supplied by A. Delattre 
and Co., Ferritre la Grande Maubége, and the venti- 
lators have come from Farcot, Paris. The electric 
light plant came from the General Electric Com ny, 
Berlin, and the machine tools from B. Sc iess, 
Diisseldorf. The machinery had, on an average, 





to be transported a distance of some 4500 to 5000 
miles. We have given the list of firms supplying 
this extensive plant, because the names of English 
manufacturers are conspicuous by their absence. 





THE WEATHER OF AUGUST, 1895. 

In the British Islands, August is usually as hot a 
month as July, and has been so decidedly this year, 
having somewhat excelled its own typical character. 
Atmospherical pressure in the north and west was 
lower than the normal values, and correlatively 
the winds were more southerly and fresher than 
usual, also the weather in these parts was less fine 
than in England. Thunderstorms brought heavy 
rains locally, so that the average amount was ex- 
ceeded at most stations. The weather has been 
more favourable for harvesting work in England 
than in Scotland or Ireland. Intense heat was ex- 
perienced on several days. The 16th to 22nd was 
a warm period generally, but the nights were clear 
and starlit, consequently chilly, and the rapidly 
shortening days enabled the mornings to become 
sensibly cool. The mean pressure and temperature 
of the atmosphere at extreme positions to which the 
Isle of Man is central, were as follows : 











. Mean A 
Mean Difference Difference 
Positions. | Pressure. | from Normal. — from Norma). 
| 
in. | in. | deg. deg. 
North oa 29.69 below 0.12 | 55 nil 
South a 29.96 oo «8 | 61 below 1 
West es 29.76 » <8 59 nil 
East e 29.86 ao oe 62 above 3 
Central .. 29.80 eo «ee 60 wo I 














The distribution of rain in frequency and quantity 
may be roughly inferred from the following re- 
sults : 


























Places. Rainy Days. Amount. Pat nen 
| in. in. 
Sumburgh .. oe 19 | 4.05 0.89 more 
Scilly .. 8 me 18 2.21 0.18 less 
Valentia 22 5.13 0.53 more 
Yarmouth .. 14 8.92 Lat 











The daily general directions of the winds over 
these islands give a resultant, for frequency, from 
S.W. ; from S.W. by W. when their estimated 
force is taken into the computation; and from 
W.S.W. as indicated by the barometrical pressure. 
Reckoning by the weather notations, fine clear 
days varied between eight in the east and 
two in the north; overcast days between 16 in 
the west and 11 in the east district. The mean 
temperature of the air at 8 a.m. Greenwich time, 
for the entire area of these islands at sea level, had 
fallen to 56 deg. on the 5th, then slowly rose with 
little interruption to 63 deg. on the 18th, whence 
it fell to 54.5 deg. on the 25th, and rose again to 
59.5 deg. on the 30th. The highest temperature, 
81 deg., was reported at Stamford on the 22nd; 
the lowest, 36 deg., at Braemar on the 14th. 
The least atmospherical pressure, 29.25 in., 
occurred on the 4th ; the greatest, 30.3 in., on the 
25th. Thunderstorms occurred on the 2nd in east 
England; 3rd in north Scotland; 4th, 6th, 7th, 
10th, and 22nd in south-east England ; 14th on the 
east coast and in the Hebrides. The thunderstorm 
of the 10th passed over London. Beginning at 
9 p.m. with a brilliant explosive discharge of 
lightning in the north, flashes followed from all 
directions without thunder till about 9.30, when 
intense lightning was followed immediately by 
crashing thunder, shaking houses to their founda- 
tions, and rain came down torrentially till about 
10 p.m., at the rate of 18 in. per day, with inces- 
sant lightning and thunder. Thestorm of the 22nd 
was very severe over London. Mr. G. J. Symons, 
F.R.S., reports 667 flashes between 8 and 9P.M., 
of which 39 happened in one minute! On the 4th, 
1.2 in. of rain was measured at Malin Head ; 11th, 
1.57 at Valentia, 2.68 at Holyhead ; 14th, 1.69 at 
Yarmouth, 1.06 at Cambridge ; 30th, 1.29 at Sum- 
burgh Head. Fog was reported on two or three 
days inall the narrow seas, causing danger to navi- 
gation, and the loss of the Seaford, passenger 
steamer. During the four weeks ending the 3lst, 
the duration of bright sunshine, estimated in per- 
centage of its possible amount, was for the United 
Kingdom 35.5, Channel Isles 55, south England 54, 
east England 51, central England 44, south-west 
England 43, north-east England 34, north-west Eng- 
land 32, west Scotland 28, east Scotland 25, south 
Ireland 24, north Ireland 20, north Scotland 19. 





COAST DEFENOE ARTILLERY FOR 
SWEDEN AND NORWAY. 


Sir JosepH WHItTWoRTH AND Co., Limited, Man- 
chester, have recently constructed a number of 
24-centimetre breechloading guns and 28-centi- 
metre howitzers for the Swedish and Norwegian 
Governments. The guns, which are illustrated by 
Fig. 1, on page 302, are 30 tons in weight, and fire 
a projectile of 215 kilogrammes = 474 lb., with a 
charge of brown cocoa powder to give a muzzle 
velocity of not less than 615 metree = about 2018 
foot-seconds. The guns are to be placed in a 
fortress on the Swedish coast, and for this purpose 
are provided with a type of carriage suitable 
for a small port and limited angle of fire, 
namely, from minus 2 deg. to plus 8 deg. eleva- 
tion, and a total angle of training of 60 deg. In 
the engraving the carriage is shown upon a 
temporary firing platform ; the racers when fixed 
in the fort will be bedded on to the rock or con- 
crete. To obtain a small port with the angle of 
fire required, the gun mounting is pivoted so that 
it turns around a point in the centre of the port- 
hole. At the front of the mounting there is a radial 
racer support, which has its centre coincident with 


|the centre of the false pivot, consequently any 


movement of the gun and carriage upon this racer 
support coincides with the movement about the 
false pivot. 

The gun is built up of a tube reinforced by a 
jacket and hoops of the well-known Whitworth 
steel. It is rifled on the polygroove system with 
an increasing twist. The breech mechanism is of 
a continuous rotary type fitted with De Bange 
obturator. The carriage proper is a built - up 
structure of steel plates and angles, provided with 
rollers at the front and rear. Those in front 
travel on the racer support, and those at the rear 
upon a track let into the floor of the fortress. 
The surface of the slides, on which the brake 
cylinders travel, is inclined to an angle of 8 deg., 
so that the gun may always run out under the 
influence of gravity. The recoil is controlled by 
means of two brake cylinders arranged to travel 
upon the slides and connected at their front ends 
by an equalising pipe. These cylinders are 
of cast steel, and are provided with trunnion 
brackets for supporting the gun. The brake, 
which includes several special details, is of that 
type in which the piston-rod is fixed to the forward 
end of the slide, and the liquid in the cylinders 
passes during the recoil from one side of the piston 
to the other, subject to the control of a central 
taper bar, which is fixed in the rear cover of the 
cylinder, and enters the piston-rod. The normal 
length of recoil in the Swedish guns is 34 in, 

The gun is elevated by the ordinary means of 
an arc, geared with a pinion carried on a shaft 
on the brake cylinder. On the same shaft is 
mounted a wormwheel, operated by a worm free to 
slide upon a shaft fixed parallel to the slide, and 
carrying a handwheel for actuating the mechanism, 
Provision is made for allowing slip between the 
wormwheel and the pinion in the event of undue 
strain being thrown upon the latter. 

The training of the carriage is effected by a hand- 
wheel placed on either side of the carriage. Upon 
the same axis a sprocket-wheel is mounted. This 
sprocket-wheel drives a chain which passes over a 
similar wheel mounted on a shaft running across the 
carriage underneath the gun. This shaft carries a 
worm which gears with a wormwheel and pinion 
arranged to work in a vertical rack placed concentric 
with the racer paths. The carriage can be trained 
by one man. Wheels are placed on either side for 
facilitating the operation. The elevation is also 
easily performed byoneman. The platform, shown 
at the rear of the carriage, is for the service of the 
gun. The projectiles are brought by tackles from 
overhead rails tixed inside the fortress. 

The first of the three guns and mountings was 
submitted to the test of firing of 24 rounds with 
varying weights of charges and projectiles, and 
with various natures of powders supplied partly by 
the Swedish Government. With the service pro- 
jectile of 474 1b. and charges of 260 lb. of brown 
prismatic powder, the required velocity cf 2018 
foot- seconds was obtained. With projectiles of 
484 lb. and charges of 280 lb., the observed velocity 
rose to 2145 foot-seconds. In all cases the recoil 
was extremely regular, the maximum variation not 
exceeding ;3; in. The pressures in the bore were 
stipulated by contract not to exceed 17 tons per 
square inch with the normal weight of projectile 
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and charge for the required velocity. The actual 
pressures under these conditions were less than 16 
tons. With the proof rounds the pressures were 
stipulated to be at least 19 tons, and charges were 
used which gave upwards of 21 tons, the observed 
muzzle velocity exceeding 2300 foot-seconds. The 
proof rounds were carried out with solid shot, and at 
their conclusion six rounds of common steel shell 
were fired with charges of 2601b. of powder, the shell 
being weighted exactly to 474 1b., and fitted with the 
Swedish Government pattern of fuzes, with the 
object of testing the action of the latter. The 
second and third guns and their mountings were 
submitted to a proof of four rounds each, electrical 
and percussion locks being used for the firing. The 
results did not show any marked variation from 
those already recorded for the first gun. There 
were present at the trials on behalf of the Swedish 
Government, Baron Fleming, the chief inspector 
of artillery; and Major Norlander, the Govern- 
ment inspector resident in England. Mr. J. Gledhill 
and Mr. Whinfield represented the manufacturers. 

The 28-centimetre howitzers for the Norwegian 
Government were designed for the battery at 
Oscarsborg, at a considerable height above the sea. 
The passage defended is narrow, and it was con- 
sidered that its defence could be better effected 
by high angle than by direct fire. The maximum 
elevation is 60 deg., but the howitzer can also be 
fired at angles as low as minus 5 deg. of depres- 
sion. The weapon weighs 11? tons, and fires 
projectiles of 345 kilogrammes = 7604 lb., at a 
velocity of 275 metres = 902 foot-seconds, with a 
charge of about 26 kilogrammes = 574 lb. brown 
cocoa powder. It is constructed of Whitworth 
fluid pressed steel, and is rifled on the polygroove 
system, with 72 grooves having an increasing twist 
from 1 turn in 40 to 1 in 15 calibres. 

The details of the breech mechanism are shown 
in Figs. 4 and 5, on this page. The breech-block 
is of the ordinary interrupted screw type, fitted 
with the De Bange obturator. The various move- 
ments for opening and closing are operated by a 
crank handle shown at the left of Fig. 4. This 
handle is mounted upon a shaft which carries 
a short rack, secured between two collars on the 
shaft. Following the rack on the shaft is a worm, 
and at the extreme right-hand end is a double- 
threaded screw of the same pitch as that of the worm. 
This screw engages with a nut formed in the boss on 
the end plate of the gun. Rotation of the shaft, 
therefore, by the handle, causes the shaft to travel, 
carrying with it the rack mounted thereon. The 
rack gears into a short segment attached to a 
ring round the breech, which is capable of turn- 
ing in a bearing on the end plate of the gun. 
Rotation of this ring, due to the travel of the rack, 
involves the turning of the breech-block, because 
grooves or notches on its inner surface engage 
with corresponding projections in the breech-block. 
The first effect, therefore, of rotating the crank 
handle is to unlock the breech. Continued turning 
brings the screwed end of the shaft completely clear 
of the nut just before the block becomes unlocked, 
and the further movement of the handle causes 
rotary motion only of the shaft, and the worm then 
acts upon the wormwheel and causes the rotation of 
the hinge-pin, upon which is mounted a segment 
wheel geared with a rack on the breech - block 
(Fig. 5). Rotation of the segment wheel with- 
draws the breech-block through the breech ring and 
through the carrier ring. When it has reached its 
rearward position, the continued rotary action of 
the handle causes the carrier ring to swing about 
the hinge pin until the breech is fully open at the 
position shown on Fig. 3. The reverse movement 
of the crank handle performs the operation of 
closing the breech. The carrier ring is fitted with 
a ball-bearing, as shown on Fig. 4, to facilitate 
rotation round the axis of the pin. 

The mounting of the howitze: is shown by Figs. 
2 and 3, page 302. The pivot about which the mount- 
ing turns is shown at the forward end of the car- 
riage, and is fitted with springs which carry nearly 
the whole weight of the gun and mounting until 
the shock of the recoil comes upon the slides. 
The springs in the pivot, and smaller springs on the 
reartrucks, then yield, andallowthemounting to bear 
upon thesurfaces provided on the pivotringand base- 
plate. The baseplate is a forged steel plate attached 
to the pivot plate, and forming the rear racer path, 
the fixing for the training rack, and the seating upon 
which the mounting may set down when the elastic 
pivot comes into operation. The baseplate and pivot 
plate are secured to concrete by means of bolts, and 





anchor-plates are joggled to the under side of the 
pivot plate and let into the masonry of the battery, 
the anchor-plates radiating in three directions at the 
forward end and within the angle of training. The 
carriage is built up of steel plates and angles, and is 
provided with slides on its upper face inclined at an 
angle of 5 deg. Atthe forward end there isa strong 
transom carrying the pivot and spring box which 
enters the pivot-plate. Clips are fixed to prevent 
tilting at the pivot. Strong forged steel brackets 
at the front end of the slides carry the piston- 
rods and also the spring buffers, which check the 
shock when the gun runs out. 

The brake cylinders are steel castings arranged 
to move upon the slides and fitted with trunnion 
bearings for the reception of the howitzer. The 
brake is of the same type as that mentioned 
in connection with the 24-centimetre Swedish 
carriage, and the normal recoil is 30 in. But 
in the casting of this brake cylinder there are 
fitted two rollers so fixed at either end as to just 
project above the surface of the slides. In the 
slides are two recesses, one under each roller, 
when the carriage is at the run-out position. Thus 
at the commencement of the recoil the whole bear- 


























in by a jack attached to the platform and the 
inside of the transom between the brake cylinders 
for the purpose of examining the glands. 

The trials recently took place at Lydd, Kent, on 
a platform specially erected. The object of the 
trials, in addition to testing the strength of the 
gun and mounting, was to determine suitable 
powder charges, the range, angle of deflection, 
recoil, and time of flight, and also to test 
shrapnel shell and fuzes. With the first gun 
23 rounds were fired — the first round with 
half the full charge, the second with three-fourths, 
then four with the full charge (57 lb.), and two 
more with 613 lb. for proof. These rounds were 
all fired in a horizontal position, and the veloci- 
ties were measured, together with the pressures 
in chamber, angle of deflection, range, &. <A 
further series of tests at high angles were made, 
two rounds at 25 deg., two at 45 deg., and nine at 
60 deg., with service charges, and two more at 
60 deg. with 28 lb. of powder. The mean pressure 
in the bore ascertained by all these tests with service 
charges was 12.7 tons, the velocity 281 metres = 924 
foot-seconds ; the recoil varied from 29.6 in. to 








30.6 in, 
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Fies. 4 anD 5, GLEDHILL’s BrEEcH MECHANISM FOR 28-CENTIMETRE HowlTzER. 


ing is taken on the slides; but shortly afterwards, 
and before recoil is terminated, the weight is 
carried upon the rollers, which are then out of the 
recesses and working on the slide faces. They are 
thus in position to assist the run-out at the com- 
mencement of the return to the firing position, 
and before the run-out is completed the brake cy- 
linders are again bearing on the sliding faces. 
This device was adopted to make the low angle of 
slide possible and still insure the running out of the 
gun with the low angle. 

The elevation of the howitzer is effected by an 
are attached to two bands secured upon the gun. 
A pinion carried on a shaft between the brake 
cylinders gears with the arc, and on the same shaft 
is a wormwheel actuated by a worm capable of 
sliding on a square shaft parallel to the slide. This 
square shaft is actuated by a handwheel shown on 
Fig. 2. The elevation is indicated by a pointer 
secured to the trunnion, and an index are upon 
the brake cylinder is graduated to read to one- 
tenth of a degree (Fig. 2). The forged steel 
brackets on the front of the slides also carry 
elastic supports for the shield, which is supported 
by stanchions towards its rear end. 

The howitzer is trained by gearing fixed on the 
side of the platform and operated by a crank- 
handle on either side. A wormwheel having a 
pinion mounted on its axis in turn gears with the 
training arc. The platform is provided with a 
derrick, as shown, for hoisting projectiles to the 
breech of the gun, and this is operated from the 
ground on the right-hand side, as shown on Fig. 3. 
At the rear of the carriage, too, is a pair of rollers 
which run upon the rear racer path formed on the 
baseplate. These are mounted in bearings pro- 
vided with springs, as we have already described. 
In training, therefore, the weight is taken upon 
the front pivot and the rear rollers, thereby reduc- 
ing the friction to the smallest amount. The 
graduated arc indicates the degree of training, the 
maximum angle being 100 deg., 50 deg. on either 
side of the central line. The howitzer can be run 


The second, third, and fourth guns fired two 
rounds each with service and two with proof charges 
at the horizontal position, for the measurement of 
velocities ; also two rounds at 25 deg., one at 
45 deg., and two at 60 deg. elevation with servico 
charges. With the last howitzer, experiments 
were made with special cast-iron shell, sent from 
Norway, weighing 215 kilogrammes = 474 lb., and 
fitted with time and percussion fuzes, also with 
|three rounds of steel shrapnel shell of the 
|same weight. Each contained 900 hardened 
| lead bullets, and a bursting charge in the 
chamber. These were fired against two screens 
jabout 104 ft. high and 40 ft. long, placed some 
| 50 ft. apart, and 500 yards distant from the muzzle. 
The screens were covered with thin boards, in 
order that the number of hits and the dispersal of 
the bullets might be recorded. Two moreshrapnel 
were fired at a distance of about 1200 yards, fitted 
with fuzes, and the results in each case found 
satisfactory. 

The trials were carried out at the manufac- 
turers’ expense, and with the permission of the 
British Government. Colonel J. Hertzberg, chief 
‘inspector of artillery, and Captain Stang were 
| present on behalf of the Norwegian Government ; 
Colonel Hannay, the Commandant of Lydd camp, 
with a party, was in charge of the range. The 
tests were under the direction of Mr. J. Horne, on 
behalf of the manufacturers, who were also repre- 
sented by Mr. Whinfield. 











Tue Conco Rattway.—The Mouvement Géographique 
of Brussels states that recent despatches give a favourable 
account of the progress made on the Congo Railway 
during the past 12 months. Since the end of May last 
the line has advanced beyond the 100th kilometre, whereas 
on the 15th of the same month in 1894 only the 52nd 
kilometre had been reached. On June 17 the second 
section, as far as the station of Lufu (82.5 kilometres), 
was opened for traffic, and the monthly receipts have 
since risen from 11,000 francs to 39,000 francs. The health 
returns have been satisfactory during the past year, 








Si, 








Sept. 6, 1895. ] 


ENGINEERING. 


307 








NOTES. 
A New AspHattEe Beton. 

Tue Austrian Militair-Comité have been testing 
anew asphalte beton introduced under the name 
of lavaoid beton, and recommended chiefly because 
it hardens quickly. It is an earthy brown powder, 
which smells slightly of tar, and consists essentially 
of sulphur and iron slag. The analysis made in 
the military laboratories yielded: Sulphur, 33.53 
per cent, ; tar, 8.21 ; iron slag, 57.83; water, 0.43. 
The iron slag contains: Silica, 43.01; ferrous 
oxide, 22.42 ; alumina, 30.90 ; lime, 4.16 per cent. 
The hardening is ascribed chiefly to the formation of 
an iron sulphide, the tar acting asa reducing agent. 
From this point of view, the silica, clay, and lime 
would be useless, though they might combine at a 
slower rate ; the committee, however, simply style 
them impurities. For the tests, cubes of from 
3 in. to 6 in. side were formed by pouring the 
molten lavaoid over heated small granite. The 
material proved very brittle and not able to resist 
blows, but it can withstand high pressures. 


An ExLectRicaL UNDERGROUND RalLWay AT 
Bupa-Persts. 

An underground electric railway is being con- 
structed at Buda-Pesth by Messrs. Siemens and 
Halske, of Berlin. The line will have two sets 
of rails. The authorities object to a tramline 
down Andrassy-street, the most famous thorough- 
fare of the city, thus indicating more taste than our 
County Council, which has shown such eagerness to 
introduce one on to the Embankment. This, 
therefore, has led to the adoption of an under- 
ground line, which will pass down the centre of the 
street, only approaching the kerb at corners. The 
tunnel will consist of a concrete invert and side 
walls, the roof being of I-beams, supporting bent 
plates on their lower flanges. The space above 
these plates is filled in with concrete. The height 
above rail level to the lower side of the roof is but 
9 ft. The total width of the tunnel is 19 ft. 8 in., 
but the roof span is divided into two, a longitudinal 
girder, carried on columns, being placed under the 
centre of the J-beams. The cars are to be 32 ft. 
long over the body, and will be carried on two 
four-wheel bogies, placed nearly at the extreme 
ends, the car body being dropped between them, 
thus giving ample height inside. There is accom- 
modation for 30 passengers. The current is to be 
collected from overhead wires, the difference of 
potential used being 300 volts. Arrangements are 
made so that the doors cannot be opened till the 
motor stops, nor can the car be started till all doors 
are closed. This arrangement is considered 
advisable since the clearance between the sides of 
the car and the tunnel is only 8 in., but it must 
increase the time lost at stations, unless some such 
method as that described on page 190 ante is 
adopted, whereby all doors may be locked simultane- 
ously. An automatic block system has been 
adopted, the wires being arranged so that, whilst 
a train is in a block, the current is cut off from one 
about toenterit. The gauge of the line is standard. 
The estimated cost is 130,000/. per mile for the line 
and equipment. 


Dratu or Mr. Ratpx Hart TwEDDELL. 

We regret to record the sudden death of Mr. 
Ralph Hart Tweddell, whose inventive genius has 
done so much for the application of hydraulic 
pressure in the working of machine tools. It is 
within the knowledge of his many engineering 
friends that a few years ago, while engaging in his 
favourite pastime, the horse he was riding took 
fright, and, jumping on a rotten bank, fell, 
rolling over the rider. The injury then re- 
ceived was subsequently discovered to be an 
aneurism, which made a cessation of all effort im- 
perative ; but Mr. Tweddell was still able to attend 
to his usual duties, and was present at the Glasgow 
meeting of the Mechanical Engineers a month ago. 
Since then, however, he has suffered more than 
usual, and the long dreaded cessation of the heart’s 
action ended a most useful career on Tuesday 
morning, about nine o'clock, at his residence, 
Meopham Court, near Gravesend. He 
accomplished much in a short life, for he 
was only in his fifty-third year, having been born 
on May 25, 1843, at South Shields, where his 
father, Mr. Marshall Tweddell, was a_ ship- 
owner. For some years, however, he has been 
associated with his son in business, and now 
survives him. Young Tweddell was educated 
at Cheltenham School, devoting a large part of 





his time to classical studies, but ultimately his 
education was directed towards qualification in the 
Royal Engineers. He preferred mechanics, how- 
ever, and served apprenticeship with Messrs. R. 
and W. Hawthorn, Newcastle-on-Tyne. When he 
had completed his apprenticeship, he was asked to 
superintend the construction of boilers and engines 
for a Turkish steamer then building, and he subse- 
quently took a voyage in her as an engineer; it 
was during this work that he practically evolved the 
first hydraulic riveter, which was much appreciated, 
as the men were fitful in their periods of work and 
leisure. The great success of this riveter, first used 
in 1863 by Messrs. Thompson, Boyd, and Oo., of 
Newcastle, led to the almost universal application of 
the system, resulting in economy, efficiency, and in 
stronger boilers to admit of the higher steam pres- 
sures required for the multiple-expansion system, 
then in its first stages. But of the evolution and 
its influence upon engineering practice, we hope to 
write at greater length next week. 


Tue ‘‘Recorp” Rartway Runs. 
Nothing more has been done in connection with 
the railway race to the north, the two competing 
lines confining their efforts to the keeping of the 
scheduled time settled by tacit agreement, and 
although this involves some excitement in reaching 
Kinnaber Junction each morning, it is mostly local. 
It may be worth while giving the corrected figures 
for the ‘‘ records” made on the East Coast and on 
the West Coast routes, as they are unparalleled 

performances, and ought to be on record : 


East Coast Record. 
Wednesday, August 21. Load = six 6-wheelers. 


Mileage. Stations. Actual Time. 
King’s Cross (depart) 8 0 
105-26 Grantham (arrive) 9 42 
PS (depart) 9 45 
188-2 York (arrive) se 
1» (depart) 11 6 
268-20 Newcastle (arrive) 12 25 
+ (depart) 12 27 
392-51 Edinburgh (arrive 219 
am (depart) 2 21 
451} Dundee (arrive) . 3 21 
» (depart) . 3 23 
523 Aberdeen (arrive).. 4 40 

Average Speeds, 


Miles per Hour. 
King’s Cross to Grantham, 105 miles 26 chains, in 


102 minutes .. <a ae ia aa oe 64.9 
Grantham to York, 82 miles 56 chains, in 77 

minutes .. oe a oe om os ee 64.4 
York to Newcastle, 80 miles 18 chains, in 80 

minutes .. os oe * oe “a ae 60.1 
Newcastle to Edinburgh, 124 miles 31 chains, in 

112 minutes... es na ot os “0 66.7 
Edinburgh to Dundee, 59} miles, in 60 minutes .. 69.25 
Dundee to Aberdeen, 71} miles, in 77 minutes .. 55.6 
King’s Cross to Aberdeen, 523 miles, in 520 minutes 

(including stops) oa oe an oe = 60.3 
King’s Cross to Aberdeen, 523 miles, in 508 minutes 

(excluding stops) .. ae oa Be 61.7 


West Coast Record. 
Thursday, August 22. Load = three 8-wheeled bogies. 


Mileage. Stations. Actual Time. 

Euston (depart) .. . ‘ 8 00 

1334 Stafford (pass) .. 10 3 0 

158 Crewe (arrive) . 10 28 0 

»» (depart) .. 10 30 0 

209 Preston (pass) .. 1116 0 

230 Lancaster ,, o- 11 35 0 

262 Tebay 9 ms 12 4 30 

2993 Carlisle (arrive) .. 12 35 30 

»» _ (depart).. : aa 12 38 0 

540 Aberdeen (arrive) ee = 5 32 0 
Average Speed. 


Miles per Hour. 
Euston to Crewe, 158 miles, in 148 minutes 64.05 


Crewe to Carlisle, 141} miles, in 1254 minutes .. 67.55 
Carlisle to Aberdeen, 2403 miles, in 234 minutes 61.7 
Euston 99 » 6540 miles, in 512 minutes.. 63.28 


Power Requirep For Exectric TRACTION. 

In the early days of mechanical traction for street 
cars, the estimates of the power requisite were 
frequently ludicrously low. As a couple of not 
very powerful horses could draw a heavy tramcar 
without much difficulty, it was argued that two or 
three horse-power applied mechanically should do 
the same thing, it being notorious that Watt's esti- 
mate of the number of foot-pounds in a horse-power 
was excessive. There should, therefore, have been 
a good margin in favour of the mechanical system. 
Experience proved the reverse to be the case, the 
reason being that though no ordinary horse can do 


ad | 33,000 foot-pounds of work per minute continuously, 


he can for a small fraction of time do very much 
more, which is not usually the case with a mechani- 
cal motor. Hence the horse-power required for me- 
chanical traction can only be determined by experi- 
ment and experience. In an article in the Sibley 
Journal of Engineering, Mr. James Lyman gives 
the results of a number of tests made in different 
American cities of the power required for electric 





traction. At Rochester, where the first of Mr. 
Lyman’s records were obtained, there are about 
20 miles of track which was in good condition at the 
time of the test. The number of cars on the 
road was 40, each weighing about 8 tons and pro- 
vided with a 15-horse-power geared motor. In 
general the road was level, but in the heart 
of the town there were some gradients of from 3 
to 4.7 per cent. Moving on the level the neces- 
sary tractive power averaged 38 lb. per ton of 
car, and for the whole run over the four principal 
routes at 6.5 miles per hour, the average horse-power 
was 1.4 per car, and the maximum 6 horse-power, 
this latter being used only momentarily. At 
Buffalo the same average power was required, but 
the maximum was 6.6 horse-power. In a large 
western city a car with the axles coupled direct 
to the motor, without the intervention of gearing, 
took .92 horse-power per ton on the average with 
a maximum of 4.7 horse-power. In wet weather 
the tractive power required is reduced, the rain 
acting as a lubricant. etting of the rails round 
curves is particularly effective, the requisite trac- 
tive power being thineby reduced by one-third. 
Comparative experiments made at Ithaca, N.Y., 
showed that on gradients the tractive force required 
exceeds that on the level by more than the theo- 
retical amount. 





AGRICULTURAL EXHIBITION AT VIENNA.—Encouraged 
by the great success of the Exhibition of Agricultural 

a held at Vienna during May last, the Imperial 
and Royal Agricultural Society in Vienna has decided to 
hold a second exhibition in May next year, The pro- 
spectus will include not only agricultural machines in the 
strict sense of the word, but appliances used in all 
branches of industry connected with agriculture, such 
as breweries, distilleries, yeast, sugar, vinegar, and starch 
factories, as well as machine tools and engines. 





Tur Ucanpa Rartway.—A committee has been ap- 
pointed by the Secretary of State for Foreign Affairs to 
— the construction of the Uganda Railway. The 
fo no wag the members : Sir Percy Anderson, K.C.B., 
K.C.M.G., Assistant Under-Secretary for Foreign 
Affairs; Sir Montagu Ommanney, K.C.M.G., Crown 
Agent for the Colonies; Mr. G. L. Ryder, C.B., of the 
Treasury; Mr. F. L. lap age mg C.S.1., C.I.E., late 
Public Works Secretary to the Government of India. 
Sir Alexander Rendal, C.E., K.C.8.1., is appointed con- 
sulting engineer. 


FRENCH MECHANICAL INDUSTRY.—The council of ad- 
ministration of the Cail Company has issued its report for 
1894-5. It appears that the company sustained a loss 
upon its working operations last year of 10,323/., as com- 
pared with a corresponding loss of 12,972/. in 1893-4. In 
1892-3 a profit of 36,7601. was realised. The company’s 
turnover last year amounted to 457,165/., as compared 
with a corresponding turnover of 399,866/. in 1893-4. Ib 
will be seen, however, that the larger business was nob 
attended with any profit. The council of administration 
is looking forward, however, to some profitable contracts 
in connection with the great French Exhibition of 1900. 





A Large Carco Srzamer.—The Hamburg-American 
Steamship Company has ordered from Messrs. Harland 
and Wolff, of Belfast, a twin-screw steamer of 20,000 tons 
burden, i.e., only 3000 tons less than the Great Eastern. 
The vessel, when completed, will be the largest in the 
world. It is to bechiefly employed for _— but will 
also be able to accommodate 200 cabin and 1500 steerage 
passengers. The order has been given to a British yard, 
as its tender was more moderate than those of the German 
shipbuilders, and as the former contracted to deliver the 
vessel in 10 months, while the latter demanded to be 
allowed 19 months. The chief German dockyards are, it 
is stated in explanation, overwhelmed with work at the 
present moment. 





CABLE-MAKING AND WrRrkE-CoveRING MACHINERY.— 
Messrs. Johnson and Phillips, 14, Union-court, Old 
Broad-street, E.C., whose works are at Charlton, Kent, 
have just issued a neatly got-up illustrated catalogue 
dealing with the cable-making and wire-covering machi- 
nery, of which they are both makers and users, so that 
the experience gained in the working of the machines is 
directly available for the improvement in design. The 
using of the machines, too, has enabled the firm to give 
particulars of the output, which must be valuable to pro- 
spective users. They also give the area occupied, and all 
figures are given in both English and metrical measures, 
The largest machine is designed to armour the heaviest 
types of submarines cables, and at the same operation 
sheath with tapes and compound. Variations of this 
machine can be made to sheath with steel tapes or hemp 

arns. The particular machine illustrated in the cata- 
ogue has been in successful work for several years in the 
factory of a large Continental cable manufacturer, and is 
giving every satisfaction. It may be mentioned than on 
a recent occasion the firm successfully manufactured no 
less than 25 large vertical ae taping and compound- 
ing machines in seven weeks. e combined capacity of 
these 25 machines is 750 miles of covered wires per day. 
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WATER-TUBE BOILERS IN THE NAVY. 
To THE EpiToR OF ENGINEEBING. 

Siz,—The performances of the Belleville boilers in the 
Wilson liner Ohio (late Egyptian Monarch) were expected 
to prove, beyond a shadow of doubt, the superiority of 
pod boilers as steam generators to those of the cylindrical 
type; and to justify the Admiralty in adopting them. 

he Ohio has made two voyages to America and back, 
and surely the time has now arrived for Messrs. Maudslay, 
Sons, and Field to give to the public a full and frank 
account of the results of those voyages, seeing the 
enormous national interest at stake on their success or 
otherwise. According to rumour, it is chiefly otherwise, 
and as similar boilers have already been, or are on the point 
of being, ordered for eight new cruisers, there is a just 
claim on Mr. John Sampson, as their apologist, to say 
something to allay the uneasiness naturally aroused at the 
accounts of the doings on board the Ohio; or else admit 
that those doings were unforeseen and the boilers are 
not yet sufficiently perfect for universal and unquestioned 
adoption. 

The Ohio’s engines are intended to develop 1500 horse- 
power at sea, with a working pressure of 200 lb. to the 
square inch; they are of the quadruple-expansion type, 
with cylinders 224 in., 32 in., 45 in., and 64 in. in diameter, 
with a stroke of 42 in.; obviously of such a type and 
capacity as to give 1500 horse-power with an exceedingly 
economical consumption of steam. She has four Belleville 
boilers, with 192 square feet of grate, and 6000 square feeb 
of heating surface, and a pressure of 250 lb., eo that her 
normal power is less than eight per square foot of 
grate, and she has four square feet of heating surface 
per indicated horse-power; conditions, both as regards 
engines and boilers, so favourable as to be out of com- 
parison with those of any other regular Atlantic liners ; 
and yet the woeful mess she has made of it is just as far 
out of comparison with their performances. These boilers 
represent one-eleventh of the installation in the Terrible, 
so for the latter’s trial power of 25,000, the Ohio should 
show 2200; and unless the Ohio can maintain 1800 con- 
tinuously at sea, the Terrible cannot maintain 20,000, 
which is what she is built for. Judge of the prospects of 
such @ result. 

The Belleville was foisted on to the nation under the 
pretence that it was a thoroughly tried and tested instru- 
ment, there was absolutely nothing experimental about 
it ; but the Ohio’s experiences show that it is all experi- 
ment. Surely Mr. Sampson knew better than to think 
that in regular running across the Atlantic it would be 

ossible to manipulate results for the edification of My 
ots after the manner of the ghastly farces played on 
board the Sharpshooter. If he did so imagine, he is now 
undeceived ; there is nothing like regular Atlantic work to 
bring out the truth as to the capabilities of a ship and her 
machinery. The experiment in the case of the Ohio was 
in the pressure of steam ; it has always been assumed that 
the higher the pressure of steam the greater the 
superiority of the Belleville to the cylindrical boiler, 
but there is another side to the question. Maudslays 
say that the circulation in their boiler is due to the 
difference in density between the water in the down-cast 

»ipe and the mixture of steam and water in the elements ; 
but, clearly, the higher the pressure the less the volume 
occupied by the same weight of steam mixed with the 
water, and therefore the less is the density of the mixture 
affected. It is quite conceivable that at high pressure 
steam may not be formed until the water escapes from 
the element to the receiver, and, if this is so, circulation 
may be restricted or suspended quite sufficiently to allow 
of the bursting of the tubes ; so that, far from the Belle- 
ville being the ideal high-pressure boiler, at high pressures 
it becomes useless, not to say dangerous, a theory coincid- 
ing with the Ohio’s behaviour. Perhaps Mr. Sampson 


will explain, seeing that this is the first time 200 lb. to] po 


the engines has been attempted for continuous working. 
Tt is no use referring to the North-West, the Kensington’s 
trials show that her engines are ample for 8000 horse- 
power. Her speed, which is given in statute, not 
geographical, miles, shows that 6000 horse-power is a 
liberal estimate of her ordinary performances, presum- 
ably she works at reduced pressure. We want to know 
why this British ship, a large and fine one for her speed, 
with extremely modern machinery and a lavish boiler 
installation, should make suck. protracted voyages, and 
then anchor short of her home port in such a deplorable 
condition that a tug had to be sent to convoy her home. 
And if this occurs under such favourable conditions, 
what are we to expect of the Terrible, the Arrogant, 
and the Andromeda if they had to go to serious work ? 

Referring again to the alleged absence of uncertaint 
about the capabilities of these boilers, the Terrible’s 
boilers are to carry a pressure of 260 lb., reduced to 210 Ib. 
at the engines. Since the day this was decided upon, no 
further experience has been obtained except that with the 
Ohio, but now we are told that the Arrogant’s boilers are 
to be loaded to 300 1lb., and the engines to take steam at 
250 Ib., but for fear the 250 Ib. is not forthcoming, the 
cylinders are designed to indicate tie legend-power of 
10,000 with an initial pressure of 200 lb. This is an 
open confession that when the 50 lb. margin was allowed 
in the Terrible, the engineer-in-chief did not know 
whether it was sufficient or not; and the action in the 
Arrogant is also a confession that he is no wiser at 
present, except that he knows a contingency has arisen 
which was not foreseen in the Terrible, and which is 
quite likely to make that ship a failure, if Mr. Sampson 
knew, perhaps he will we why this point, so im- 

rtant to success, was overlooked ; and how the fact that 
it was overlooked can be reconciled with the cock- 
suredness displayed both by his firm and the Admiralty’s 
officers a few months ago. 

Let there be no mistake about the question at issue. 





Mr. Sampson sung the praises of these boilers far and 
near, and succeeded in persuading the Admiralty to adopt 
them universally for cruisers, on certain allegations as to 
their capabilities. If he cannot prove from the perform- 
ances of the Ohio that these allegations are fully con- 
firmed, is there not cause to fear that the country is made 
the victim of a mistake, entailing the absolute waste of 
millions of money? Mr. Sampson may say nothing, and 
allow judgment to go by default, in which case the country 
will accept his silence at its full worth, and may suppose 
that the Belleville boiler put to adequate test is a failure. 
I am, Sir, yours sees 
RGUS. 


To THE EDITOR OF ENGINEERING. 

Srz,—Abt the conclusion of the debate in Parliament in 
April last on the use of water-tube boilers in the Navy, 
it appeared to be generally understood that no more 
water-tube boilers would be ordered, at least for any 
large warship, until these boilers had been proved by 
sufficient trial to be superior to the cylindrical boilers 
universally used in the mercantile marine. 

This supposed understanding does not, however, appear 
to have been accepted by the Admiralty officials, for 
announcements have been made in the daily press during 
the last few weeks that the Admiralty have ordered 
engines and boilers for the new cruisers, the latter to be 
of the Belleville type. 

The question naturally arises, Have the Admiralty 
officials themselves, since the subject was raised in Parlia- 
ment, in any degree proved the superiority of water-tube 
boilers, or have they obtained such proof elsewhere, to 
warrant the continued ordering of these boilers for the 
ships of the Navy? It is well known that nosuch proof of 
superiority has been obtained by the Admiralty, and 
further, that all the known trials of water-tube boilers 
made elsewhere since the debate took place in Parliament 
have strongly confirmed the previous universal experience 
of their great inferiority in every important feature to 
cylindrical boilers. 

The trials made during the last four or five weeks with 
the boilers in the Sharpshooter, as reported to this date, 
have been at such a low power per unit of grate and heat- 
ing surface as to be of no value whatever as a test of effi- 
ciency and durability. 

Further, the boilers of the Sharpshooter have smaller 
tubes than those used in the large cruisers, and should, 
in consequence, show a higher efficiency and economy per 
unit of heating surface than in the Belleville boilers with 
larger tubes. 

I observe from the reports in the daily press, regarding 
the Belleville boilers proposed for the new second-class 
cruisers, that they are to be 18 in number, having 44-in. 
tubes with an aggregate heating surface of 26,000 square 
feet, and grate surface of 867 square feet, from which 
10,000 indicated horse power is to be obtained—that is, 
11.53 indicated horse-power per square foot of firegrate, 
and 1 indicated horse-power for every 266 square feet of 
heating surface. The trials of the aveucane, so far 
as they have gone, do not appear to have exceeded a rate 
of 1 indicated horse- power for every 5 ft. of heating surface, 
while the coal consumption at that low rate is reported vari- 
ously as from 1.8 lb. to under 21b. perindicated horse-power 
perhour. If the consumption in the Sharpshooter, not- 
withstanding her smaller tubes, is, say, 1.9 lb. per indi- 
cated horse-power per hour with 5 square feet of heating 
surface per indicated horse-power, it is clear that the 
consumption of fuel in the Belleville boilers for the new 
cruisers with larger tubes and only 2.6 square feet of 
heating surface per indicated horse-power, cannot be 
under 2.5 lb. when working at 10,000 indicated horse- 
power. 

This consumption is, however, in keeping with all 

experience in working Belleville boilers at this rate of 
wer. 
The trials, therefore, of the Sharpshooter, even at the 
low powers yet attempted, strongly confirm the waste- 
fulness of the Belleville boilers, and form a conclusive 
argument against their further adoption. 

'o make the Sharpshooter’s trials of some value as a 
comparative test of the efficiency and durability as well 
as of the relative consumption of the proposed Belleville 
boilers for the new cruisers, they should be worked con- 
tinuously for a sufficient number of days at the rate of 
power per unit of beating surface which the boilers for 
the new cruisers are officially estimated to produce, viz., 
1 indicated horse-power per 2.6 square feet heating 
surface. Much will be learned from this trial if con- 
tinued over, say, 250 hours, a comparatively short period 
of testing. The weakness of the engines has been given 
as a reason for not working the boilers of the Sharpshooter 
at a high power, but this is no legitimate excuse, as it is 
not necessary to use all the boilers on this trial. One 
half, that is four of the boilers, would be quite sufficient, 
and would permit of their being worked at 1 indicated 
horse-power re 2.6 square feet heating surface, with the 
engines developing much less than the power for which 
they were designed. 

At the present moment there cannot be any more im- 
portant subject for consideration in connection with the 
defence of our country, and the protection of our vast 
commerce, than the fitting of effective, economical, and 
durable boilers into our cruisers and battleships. The 
machinery is the most important part of a warship, and 
the boilers the most important part of themachinery. It 
should, therefore, have been imperative before boilering 
these ships to have conclusively ascertained if Belleville, 
or other water-tube boilers, have ever shown by their 
working that they are superior to, or more desirable for 
the ships of the Navy, than the cylindrical boilers which 
are in unive use in the mercantile marine. 

So far from any trials of water-tube boilers, either 
before or since the late debate in Parliament, having 





shown in the least degree the superiority of these boilers, 
all real trials have proved es the slightest doubt their 
marked inferiority to cylindrical boilers for every desir- 
able pu: for which boilers are used either in war or 
mercantile ships. 

During the late debate in Parliament on water-tube 
boilers an official statement was made of the reasons on 
which the Admiralty then justified the use of those boilers 
in the Navy. This justification was based, not on any 
actual experience obtained by the Admiralty, but alto- 
gether on supposed advantages which experience has 
shown to be quite illusory. 

As I intend to review in detail in a second letter these 
official claims of superiority for water-tube boilers made 
by the Admiralty, and to show from actual facts the utter 
want of support these claims have to acceptance, I shall 
omit at present further reference to them. It is, however, 
necessary to call attention here to the fact that two fatal 
objections to the use of water-tube boilers in the Navy, 
which have been proved by every trial yet made, were 
deliberately passed over in the official defence of these 
boilers by the Admiralty. These vital objections, in them- 
selves more than sufficient to prevent further use of such 
boilers in mp geen! ships, are: 1. The much greater 
consumption of coal they require per unit of power com- 
pared with cylindrical boilers. 2. The greater number 
of stokers they require for a given power. 

After efficiency and durability, in which features also it 
will be shown water-tube boilers take a low place, nothing 
is more important for warships, than economy in fuel, on 
which the coal endurance depends, or the number of 
miles at a given speed which the ship is capable of steam- 
ing without recoaling, and the number of stokers re- 
quired to maintain a given power. 

The only case known at the time when the debate in 
April took place in which water-tube boilers had been 
tested under equal conditions at a fairly high power 
against cylindrical boilers, was that of the Newhaven and 
Dieppe steamers Tamise and Seaford, the former having 
Belleville boilers and the latter 1 grog boilers. In 
my letter to the Times of April 9 last on this subject, I 
gave particulars of the performance of these two steamers 
at equal power and speed. The respective consumptions 
of coal in the same period were 37 tons for the Tamise 
and 27 tons for the Seaford. This important difference at 
once establishes the fact that the coal necessary to propel 
a warship 1000 miles with Belleville boilers, would propel 
the same warship at the same speed 1370 miles with 
cylindrical boilers of the same relative economy as those 
of the Tamise and Seaford. It likewise follows, that, if 
in each case the stokers perform equal work per day, 37 
stokers will be required to produce the same power with 
the Belleville boilers that the cylindrical boilers will give 
with 27 stokers. 

The experience derived from the working of these 
steamers regarding the comparative durability of their 
boilers is of the highest value. Though the passage each 
way is performed under 3% hours, or less than 7 hours’ 
working out of 24, the Belleville boilers of the Tamise have, 
since starting, required constant repairs, several being so 
extensive as to lay up the steamer for more than a week 
atatime. Thecylindrical boilers of the Seaford, until her 
unfortunate loss, have required no repair, and the steamer 
has run since starting without a hitch. 

These vitally important facts, — by @ year’s run- 
ning of these two steamers, could in no way be met by 
the Admiralty or by the supporters of the Belleville boiler, 
and consequently in the official defence they were not 
referred to. 

The difference in the relative consumptions of the 
Belleville and cylindrical boilers in these two steamers, as 
Ihave elsewhere mentioned, can be made still more in 
favour of the cylindrical boilers. This greater dif- 
ference is clearly proved by comparing the performances 
of the boilers of the Sharpshooter as recently reported, 
when working under one-half of their full power, with 
well-established results from cylindrical boilers working 
at a much higher rate of power. It is well known that 
with boilers generally, but with water-tube boilers 
especially, the ratio of consumption of fuel per indicated 
horse-power decreases as the rate of combustion or evapora- 
tion is reduced. 

It follows, therefore, that when boilers, especiall 
water-tube boilers, are worked at less than half their full 
power, their fuel economy should reach nearly the highest 
point of which they are capable. In the reports of the 
trials of the Sharpshooter as published in the daily 

ress, the lowest rate of consumption mentioned at this 
void rate of power is 1.8 lb. per indicated horse-power per 

our, 

Comparing this with the consumption of cylindrical 
boilers, I may instance, amongst others, the case of the 
8.8. Wazzan, belonging to Messrs. Forwood Brothers, 
where the coal consumption and the indicated horse- 
power have been carefully taken over a series of 
voyages, and the indicated horse-power of the main 
engines debited with the total coal paid for, except- 
ing 6 cwt. per day for electric light and galley fires. 
The average consumption over all these voyages is under 
1.2 lb. per indicated horse-power per hour, while an average 
of 17.5 indicated horse-power has been taken from each 
square foot of ee against only 5.6 indicated horse- 
power per square foot of grate in the Sharpshooter, and 
1 indicated horse-power from each 2.54 square foot of 
heating surface in the cylindrical boiler against one indi- 
cated horse-power from each 5.13 square foot of heating 
surface in the Belleville boilers of the Sharpshooter. 
Notwithstanding the cylindrical boilers being worked at 
this greatly higher rate of power, the consumption of the 
Belleville boilers of the Sharpshooter taken at the lowest 
rate given, viz., 1.8 lb. per indicated horse-power per 
hour, is 50 per cent. higher than that of the cylindrical 
boiler of the Wazzan, The coal, therefore, which would 
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propel a warship 1000 miles with Belleville boilers under 
the most favourable circumstances, that is, ab a low 
power, would at least ge the same ship at the same 
speed 1500 miles with cylindrical boilers of the same 
economy as those of the Wazzan, while the Balleville 
boilers would occupy at least 50 per cent. more space and 
require 50 per cent. more firemen. These facts, though 
conclusive against water-tube boilers, have been entirely 
ignored in the strange infatuation which has led to the 
adoption of these boilers for the Navy. 
ost supporters of water-tube boilers, while they admit, 
when pressed, that they are less economical than cylin- 
drical Scien, claim that this drawback is more than com- 
pensated in warships by their being lighter and occu- 
pying less space for equal power. This fallacious claim 
was lately reiterated by Mr. J. T. Milton at the Royal 
United Service Institution. No claim could be more 
opposed to fact ; but evenif it was correct, these supposed 
advantages of reduced space and weight would be 
neutralised many times over by the increased weight and 
uantity of coal required by these boilers to propel a war- 
ship its full steaming distance. 
he claim is, however, altogether erroneous. Ib is a 
well-proven fact that cylindrical boilers suitable for 
warships, notwithstanding the large quantity of water 
they contain, occupy less space and are lighter for equal 
power than water-tubs boilers for such ships, in addition 
to being greatly more economical. 

A disingenuous attempt to support this claim of reduced 
weight and space is generally made by water-tubists, by 
comparing the power obtained from the small water-tube 
boilers of torpedo-catchers, which can only sustain their 
high power for a few hours, with cylindrical boilers made 
for continuous economical working in seagoing steamers. 
It is surely time for engineers of repute to cease using 
arguments so incorrect and misleading. 

Another attempt was made during the late debate to 
support the Admiralty in going so directly against mer- 
cantile practice in boilering their ships, by saying ‘* that 
there was a great difference in many respects between a 
merchant ship and a warship.” This shallow phrase was 
brought forward as having the merit of a conclusive argu- 
ment in favour of the Admiralty. There is truly much 
difference in many respects between these two classes of 
ships. There is also much difference between a purely 
cargo tramp ship and a mail passenger ship, and between 
a ship painted black and one painted white, but no differ- 
ence whatever in the combustion of fuel in any of these 
ships, or in the generation of steam by the application of 
the heat of that combustion to the water in their boilers, 
and none that will change the character of the boiler in 
which that steam is generated by its being on board a war- 
ship instead of a merchant ship, or vice versé. Whatisan 
effective, safe, and economical boiler in the one ship will be 
equally so in the other, and not, as the Admiralty evidently 
expect, that the boilers which have always been inefficient, 
short-lived, unsafe, and wasteful in mercantile ships will 
lose all these defects when put into warships. 

Since the debate in Parliament, water-tube boilers have 
been tried in two tuercantile steamers, the results of which 
are now known to the public. It was doubtless supposed 
by many, who not being aware that the defects of water- 
tube boilers are inherent and radical, and cannot be over- 
come by any variation of design or improvement in work- 
manship that, though these boilers had hitherto been 
unsuccessful, the increased experience gained in their con- 
struction and in working them, would now enable the 
makers to —— these boilers to supply steam safely and 
economically, 

An account of the known results of these latest attempts 
to revive the use of water-tube boilers in mercantile 
steamers will show how greatly these expectations of 
success have been disappointed. 

The results of these latest trials, made with the greatest 
care under the most skilful supervision, are merely a 
repetition of what has taken place in every real trial of 
water-tube boilers during the last 35 years, and exactly 
what will occur in the boilers now being fitted in the 
large cruisers, if tested in the same manner. 

One of these two cases is that of thes s. Ohio, belong- 
ing to Messrs. Thomas Wilson, Sons, and Co., of Hull. 
She was refitted lately with four Belleville boilers of 
2000 indicated horse-power by the makers for the Admi- 
ralty. The heating surface is 6000 square feet and grate 
surface 192 square feet, which at 2000 indicated horse- 
‘erg is 3 square feet of heating surface per indicated 

orse-power and 10.41 indicated horse-power per square 
foot of grate surface. This rate of working has, however, 
it is reported, never been approached. 

Attention was called in Parliament to the fitting of this 
steamer with water-tubs boilers in justification of the Ad- 
miralty adopting the same boilers for the largest cruisers 
in the British Navy. The knowledge that the perform- 
ances of these boilers in the Ohio would vitally affect the 
future of the Belleville boiler in this country, and either 
justify or condemn the action of the Admiralty, guaran- 
teed that every possible precaution would be taken by the 
makers of the boilers to insure the best possible results. 
The effective co-operation of the owners in the success of 
the boilers, a matter of much importance in such cases, 
was also assured. 

The steamer, after being fully tried, left Hull on her 
first re to New York on April 28 last. Before the 
vessel had cleared the south of Ireland one of the boiler 
tubes burst and severely injured a fireman. The voyage 
to New York was made with considerable difficulty, owing 
to troubles arising in working the boilers, two at least 
being under repair during the voyage, which lasted 21 
= the average speed being under 7 knots. 

he consumption of coal was reported to be 19 tons per 
day on this voyage. 

As about 700 indicated horse-power should give this 
steamer a speed of 7 knots, the consumption of fuel would, 


therefore, be about 2.5 lb. per indicated horse power per 
hour, but this abnormally high consumption for this low 
rate of power, even in water-tube boilers, must have been 
owing to some special circumstances not disclosed. 

The Ohio remained in New York nine days, during which 
period the boilers were thoroughly repaired, but the 
return voyage from New York to Portland Point appears 
from newspaper reports to have been made under 9 knots 

r hour, showing that the power maintained by the 
doilers must have been still very low. The consumption 
has not been reported for this voyage. 

The Ohio has made a second round voyage outwards 
and homewards. Of the outward voyage no particulars 
have transpired further than the steamer put into Boston 
before reaching New York. The return voyage, as far as 
Dover, has just been made known by the following para- 
graph appearing on the the 29th inst. in all the daily 
newspapers: ‘*The steamer Ohio, of and for Hull from 
New York, with cattle and general cargo, anchored in 
Dover Roads with boiler tubes leaky. Repairs are being 
executed, and vessel will shortly leave. Provender for 
cattle is being supplied from Dover, and a tug has been 
despatched from Hull asaconvoy. The supply of pro- 
vender for the cattle mentioned is, doubtless, owing to 
the fact of the vessel being 18 days out, having lefb New 
York on August 10.” 

The results of these two voyages, though made con- 
siderably under the average power possible, show 
conclusively how difficult it is to obtain any reliable 
performance from water-tube boilers when worked 
continuously at sea, even when the utmost precau- 
tions have been taken to insure success. It is only 
by using a large extra number of these boilers, so as 
to keep several of them always under repair, that a 
moderate average power can maintained at sea, and this 
power is much below that obtainable continuously and 
economically from cylindrical boilers of the same weight 
and occupying the same space. It is now well known in 
shipping circles that since the Obio’s trial her owners have 
—— a new large steamer which is to have cylindrical 

oilers. 

The s.s. Unique, a passenger steamer on the American 
lakes, is the second case referred to in which water-tube 
boilers have been recently tried. Though the American 
lakes, with their pure fresh water, afford the finest oppor- 
tunity in the world for the use of water-tube boilers, the 
Unique is the only steamer with water-tube boilers 
(excepting a few steam launches and the North-West 
with fully 20 per cent. of surplus boilers) that has been 
tried on these lakes, the great field of American enter- 
prise in shipping. 

The Unique was first fitted with water-tube boilers of 
some repute in America, which, when tested, failed to 
give satisfaction, and were removed. She was then re- 
fitted with a set of Babcock and Wilcox water-tube boilers, 
a type also patronised by our Admiralty. These were 
tried for a considerable period without success, but on 
May 8 last, the Marine Review, an American journal, 
announced a successful trial as follows: ‘The McElroy 
steamer, which is to engage in passenger service between 
Detroit and Port Huron, made her first trip from Detroit 
to Port Huron on Monday, and returned on Tuesday 
morning. It was the first run which might be called 
successful.” Congratulations on the prospects of the 
steamer then followed, but which unfortunately were not 
realised, for in the issue of the same journal in the follow- 
ing week, May 16 last, appeared this notice : 

** Deplorable Accident to ‘ Unique’s’ Boilers.—Readers 
of the Review who are acquainted with the efforts of Mr. 
C. McElroy, of St. Clair, and his associates to establish 
with the steamer Unique a fast passenger service on the 
rivers between Detroit and Port Huron certainly have 
nothing but sympathy for both owners and builders of the 
boat in the accidents which have befallen her. The loss 
of life aboard the boat on Monday last is especially de- 
plorable. From a reliable source the Review received 
this account of the accident. 

** Tt is well known that the Unique was recently fitted 
with Babcock and Wilcox water-tube boilers, and has 
quadruple-expansion engines. She left Detroit at 4 p.m. 
on ae on her regular trip, and when about two miles 
above the lightship in St. Clair a 3-in. water-tube on the 


fireman was in the bunker passing coal], and was probably 
killed instantly ; another was passing into the engine- 
room at the time, and was so badly scalded that death 
resulted later. The chief engineer, T. M. Robinson, was 
on deck at the time standing at the forward gangway, and 


overboard and was drowned. He was six years in the 
Majestic, and was among the best engineers on the lakes.” 

It will be noticed that this deplorable loss of life was 
caused by the bursting of one single 3-in. tube in the 
boiler, and before the vessel had performed more than 
one week’s service. It is stated iu the Detroit Tribune of 
May 15 that this was the second fatal accident which had 
occurred in this steamer. The owners have now removed 
these boilers from the Unique, though a large sum had 
been expended on the installation. 

The results, therefore, of the very latest attempts to 
work water-tube boilers in steamships are, as before men- 
tioned, just what has been experienced in all the attempts 
made during the last 35 years. 

Whenever full power is attempted to be taken from 
these boilers, the expenditure of coal becomes abnormal, 
tubes burst, and other serious damages arise, as has been 
shown in the case of the Ohio, even when worked at low 
power continuously. Besides being at all times wasteful 
in fuel, the feed-water supply is always difficult to regu- 
late. These defects, as I have said, are inherent in every 
water-tube boiler, and cannot be got rid of by any modi- 
fication of design. 





Seeing, therefore, that during 35 years of experience 


port side of the furnace in the forward boiler burst. One M 


probably from the concussion, lost his balance and fell k 





water-tube boilers have universally failed in steamships 
when tested under real work, and that there are no cases 
regarding them of a favourable character on record, it 
must be evident to — one capable of understanding 
simple facts that the Admiralty have made a fatal mis- 
take in adopting these boilers for the large warships. 

There is not the slightest reason for the Admiralty 
anticipating better results from these boilers when really 
tested, than have been found by all others who have tried 
them. If their adoption is ne in, disaster must 
inevitably occur should these ships ever be so unfortunate 
as to engage in actual warfare, while they will be a source 
of continued trouble and enormous expense whenever 
used for cruising purposes at any effective speed. Fur- 
ther, such boilers will permanently cripple, as has been 
clearly proven, every ship into which they are fitted, 
independently of their other vital defects, by great] 
reducing their coal endurance at their lowest speed, muc 
more at their highest, and by requiring many more men 
to work them. They will likewise never be able to 
maintain a high continuous speed. 

Should not, therefore, all further progress with these 
boilers be immediately stopped, ph an unbiassed and 
independent Commission, not under the control of the 
Admiralty, as on former occasions, be appointed by 
Parliament to examine this important subject? 

At a comparatively small expense the relative efficiency 
or non efficiency of the Belleville boilers could be conclu- 
sively determined by a short charter of the Ohio, 
which doubtless her owners would be willing to make. 
The facts regarding the Tamise and Seaford could 
likewise be officially ascertained, and really testing trials 
of the Sharpshooter made, 

Reliable information regarding other boilers could be 
ascertained, so that altogether within a period extending 
over not many weeks, such information would be ob- 
tained as would leave no doubt whatever as to the course 
to _be adopted in the boilering of our Navy. 

If this work is undertaken now, it would, at the ex- 
pense of comparatively few thousands of pounds, save 
the worse than useless expenditure of millions, and pre- 
vent our Navy from being rendered almost helpless if 
opposed to = fleet having proper machinery. Only b 
Parliament will this important matter be investigneed. 
It alone is reponsible to the country for the efficiency of 
our Navy. 

My remarks in this letter have applied exclusively to 
boilers for seagoing ships, and nob to those for the small 
torpedo craft. In my next letter, after reviewing the 
Admiralty claims of superiority for water-tube boilers, as 
officially stated in Parliament in April last, I intend to 
make some remarks on the Sree and the usefulness 
- nag phenomenally fast boats of this class now being 

uilt. 

I am, yours faithfully, 
Glasgow, August 30, 1895. JAMES HoWDEN, 





EARLY GREAT WESTERN LOCOMOTIVES. 
To THE Eprror or ENGINEERING. 

Srr,—In reference to Mr. Sekon’s statements that there 
are no records or drawings of the early engines on this 
line, I have now before me an official drawing of the 
driving wheel of the “‘ Ajax.” It is 8 ft, in diameter, and 
is described as follows ; 

There are no spokes, but the boss is connected with the 
tyre by two slightly dished disos of ,% in. boiler-plate, 
7 ft. 6 in. in diameter, 7 in. apart at the boss, and 34 in. 
apart atthetyre. Held in ae by §-in. stay-bolts riveted 
over at each end. These discs are bolted to the tyre and 
to the boss by §-in. bolts, thus forming a hollow wheel into 
which the stay-bolt was accidentally dropped, and had to 
remain as mentioned in my last letter. 

As to the other Great Western engines, besides my 
own collection of drawings, there are complete sets in the 
hands of the officials at Swindon. The builders have 
working drawings of the locomotives they designed and 
constructed for the Great Western Railway, to say 
nothing of those drawings exhibited at Chicago, 1893, 
those filed at South Kensington, and those in the posses- 
sion of Mr. Littlejohn, of Dundee. Then there are the 
collections of Mr, Stretton, of Leicester, Mr. Bleasdale and 
r. Baker, both of Birmingham, and the photographs in 
the possession of Mr. F. Moore, of Finsbury. 

Yet Mr. Sekon writes, ‘‘ Nothing is known.” If so, 
why does he maintain that the “* Ajax” hada 10-ft. wheel, 
and the — Foundry engines “Snake” and ‘ Viper” 
were geared like the ‘‘Thunderer,” which implies that he 
nows all ? 

August 31, 1895. H. GREENLY. 


To THE EDITOR oF ENGINEERING. 

Simr,—I am much interested to see that your corre- 
spondents, Mr. Greenly and Mr. Littlejohn, page 278, 
both refer to the Great Western engine ** Ajax ” of 1838 as 
a a driving wheel of 8 ft. diameter, and I should 
much like to hear from those gentlemen if they have an 
particulars of the driving wheels. These wheels, rete 4 
ing to the official drawing, and also the memory of the 
men who saw and worked the engine, were of peculiar 
construction ; they had no spokes, and were solid disc 
wheels, formed of two discs of ys-in. boiler plate. 

Each wheel had an inner and outer disc, the two being 
held at the proper distance by screwed stays riveted over 
in the same manner as stays through a firebox and its 
casing. 

The discs were dished, and at the tyre were 34 in. apart, 
increasing to the boss, where there was 7 in. between 
them. Each disc was 7 ft. 6in. in diameter, and when 
the tyre was put on the wheel was 8 ft. in diameter. 
According to a statement found at the old works of 
Messrs. Mather, Dixon, and Co., of Liverpool, the driving 
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wheels of the ‘‘ Ajax ” were the only ones of the kind that 
the firm ever constructed, and that fact was recorded 
upon the drawing at the Chicago Exhibition. 
Yours truly, 
Crement E, STRerron. 

Leicester, August 31, 1895. 

Sir,—In reply to Mr. Stretton’s letter in your issue of 
August 30, I beg to state that I have, as he suggests, care- 
fully compared the drawings and details, and other infor- 
mation which I have, with the list of engines to which he 
refers. The result of my investigation is that I can, with- 
out the least hesitation, confirm the facts contained in 
Mr. Stretton’s previous letters, and in the statement 
referred to. Theonly point of difference to which I would 
call attention is, that in the statement referred to, the 
small wheels of Messrs. Sharp’s engines “‘ Lion,” *‘ Atlas,” 
and ‘‘Eagle,” are given as 3ft. 6in., while Messrs. 
Sharp’s own drawings show them to be 4 ft. in diameter— 
a very trifling discrepancy. These wheels are also given 
as 4 ft. in a list in my possession. 

Mr. Stretton has given you a statement relating to the 
six engines built by the Vulcan Foundry Company, which 
I now supplement by sending the particulars annexed 
relating to the engines ‘“‘ Premier” and “ Ariel,” built by 
Messrs. Mather, Dixon, and Co. 

I have copied several of my photos and drawings of 
early Great Western engines, and hope before long to copy 
the remainder. When I have done so, I shall be pleased 
to forward you a set, either for publication or inspection. 

I am, yours truly, 
D. H. Lirrieoun. 

27, Bank-street, Dundee, September 3, 1895. 

[Cory. ] 
‘* Mather. Dixon, and Co., Liverpool, 1838. 
*§ Details of Two Locomotive Engines for the Great 
Western Railway Company. 
‘** Premier’ ... ae i sok oso. eo. 5, 
‘ Ariel’ ae i er si «- No. 6. 

‘* Passenger engines running upon six wheels. Gauge 

of railway, 7 ft. 


ft. in, 
‘* Diameter of cylinders... a on 0 14 
Length of stroke ... me se ae 0 16 


Diameter of driving wheels os a 7 0 
se », 8mall wheels... - ss 4 0 
From rails to top of frame * ~ 4 0 
» front of buffer beam to leading 
centre = ne me es ies 4 10 
From leading centre to driving centre ... 6 6 


»» driving centre to trailing centre ... 6 6 





» trailing centre to back of frame ... 2 5 
Total length of engine ... > eos 
Wheelbase ... re son see « 22 
Length of boiler barrel a 8 6 
Diameter of boiler, inside... ie ae 4 0 
From rails to top of chimney _... ae = 
: a iler casing BRE 8 6 

‘** Premier’ delivered February and ‘ Ariel’ March, 


1838.” 








THE LONDON WATER SUPPLY. 
To THE Eprror or ENGINEERING. 

Sir,—Your leading article last week told us that 
Messrs. Hunt and Fraser offer to provide 300 million 
gallons of Thames water daily for under 10 millions 
sterling of capital expenditure. As the water companies 
at present take about 96 million gallons daily from the 
Thames, it seems that Messrs. Hunt and Fraser propose 
to take an additional quantity amounting to 204 million 
gallons daily from the river. 

Now the capital expenditure on the existing London 
water supply issaid to have been over 15 millions sterling 
for 180 million gallons supplied daily from all sources ; or 
at the cost of about 85,000/. per million daily gallons, 
which is about 1s. 7d. per daily gallon. It seems, there- 
fore, that Messrs. Hunt and Fraser estimate the addi- 
tional supply from the Thames will only cost about 113d. 
per daily gallon, or about 62 per cent, of what the water 
we now use has actually cost. This great difference seems 
to require explanation. 


Yours, 
Westminster, September 4, 1895. A. J. H.8. 





LAUNCHES AND TRIAL TRIPS. 

Tue first-class barbette battleship Magnificent has 
completed her steam trials. She was designed by Sir 
William White, Director of Naval Construction, built 
at the Chatham Dockyard, and 5 ay by Messrs. John 
Penn and Sons, Greenwich. e have already fully 
described the ship and illustrated the machinery, so that 
it is only necessary here to recall that she is fitted with 
Martin’s system of induced draught, the merits and 
demerits of which have already bewn discussed in Enat- 
NEERING. The natural draught trial took place on the 
29th ult., continuing for four hours, and the induced 
draught trial on the 3lst ult., lasting four hours. The 
results were as follows: 


Natural Draught. Forced Draught. 
Star. Port. > an 
board. * board, ort. 


Vacuum m= ... 26.3in, 26.8in. 26,0in. 26.6 in, 
Revolutions ... .. 95.48 96.51 99.8 100.8 
Indicatedhorse-power 5026 5275 6002 6155 


Total indicated horse- 
power ee ios 10,301 12,157 
Speed of ship... ial 16.5 17.6 

The propelling machinery of the Magnificent is designed 

to develop 10,000 indicated horse-power under natural 
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eavy steel rails are to Middlesbrough quotations. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


JuNE, 1895, 


Aveust, 1895. 














Notr.—Each vertical line os a market day, and each horizontal line represents 1g. in the 
eveland iron, and ll. in all other cases, 
r bottle, the contents of which vary in weight from 70 lb. to 80 lb. . The metal prices are per ton. 


The price of quicksilver is 








draught and 12,000 under forced draught. It consists of 
two complete sets of triple-expansion engines in separate 
engine-rooms, each having three inverted cylinders of 
40 in., 59 in., and 88 in. diameter respectively, with a 
piston stroke of 51 in. Each set of engines drives a four- 
bladed gun-metal screw propeller 17 ft. in diameter and 
19 ft. 9in. pitch. Steam is supplied to the engines by 
eight single-ended boilers of the ordinary cylindrical 
marine type, with four furnaces in each, and are made 
for a working pressure of 155 1b. per square inch. They 
are designed to supply sufficient steam for the engines to 
develop 10,000 indicated horse-power under natural 
draught and 12,000 with induced draught. The ship has 
coal bunker capacity provided for 1850 tons, equal to a coal 
endurance for 28 days at a 10-knot speed, the coal carried at 
her load draught being about 900 tons. The Magnificent 
is 390 ft. between perpendiculars, has a beam of 75 ft., 


114 in. for the natural, and 24 ft. 84 in. for the induced 
draught. Her fully-loaded displacement is about 14,900 
tons. She was laid down on December 18, 1893, and 
floated out of the dock she was built in on December 19, 
1894, so that within months she has been built, 
engined, and so far completed as to have undergone her 
steam trials, a rate of construction unprecedented. 


Messrs. J. and G. Thomson, Limited, Clydebank, 
launched on August 24 the gunboat Hernan Cortes for 
the Spanish Government. The vessel is of interest, as 
being the first of seven which are building with the 
express purpose of dealing with the Cuban insurrection. 
The builders have undertaken to deliver the vessels in an 











exceptionally short period. The contract for the vessels was 


and her mean draughts at the time of the trials were 24 ft. | h 








signed in the second week in July, but owing to the inter- 
vention of the Fair holidays, the keel of the Hernan Cortes 
could not be laid till the 22nd of the month, so that the 
actual construction of the vessel up to date has required 
only 30 working days. The Hernan Cortes is of 300 tons 
measurement, and has been constructed under the super- 
vision of Lieutenant Cervera. The vessel was launched 
with boiler, funnel], and masts on board. 


The ss, Argo, built by Sir William Gray and Co., West 
Hartlepool, for Messrs. Rickinson, Son, and Co., of the 
same port, and remarkable chiefly for having great cargo 
capacity on light draught and low registered tonnage, has 
completed her trials, and proceeded on her first voyage 
with railway iron and other material to Bombay. A 
sister ship, the ss. Aries, is being completed. The Argo 
ad a deadweight on board of about 5000 tons, whilst 
drawing only 20 ft. 2in. mean draught. Her machinery 
consists of a set of np se engines, built at the 
Central Engine Works, and having cylinders 24 in., 38in., 
and 64 in. in diameter, with a piston stroke of 42 in. The 
boilers are of large size, and work at a pressure of 160 lb. 
per square inch. There was an ample supply of steam 
throughout the trial, and the engines ran without the 
slightest trouble. After the completion of the compass 
adjusting, the vessel was run at full speed out and home 
again for nearly two hours, the log showing that her mean 
speed over the whole run was at the rate of almost exactly 
10 knots per hour. The vessel will carry 0st 5000 tons 
deadweight on a little over 20-ft. draught at a speed of 
nine knots per hour on less than 15 tons of coal per day 
for propulsive purposes. 
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PLANT FOR ROLLING FLAT AND 
CONSTRUCTED BY 


MESSRS GEORGE RICHARDS AND 














WE illustrate on this page a double set of rolls 
recently constructed by Messrs. George Richards and 
Co., Broadheath, Manchester. The combination has 
been specially designed for the bending of plates with 
either straight or convex faces, such as are used 
generally in the manufacture of wrought-iron pulleys. 
For this purpose the rolls are made double, as illus- 
trated, but if required for boiler and ship plates, the 
straight rolls only are necessary, and the drive is 
arranged so that either can be supplied singly. Each 
machine consists of two strong standards, carrying 
three rolls, the two front rolls arranged vertically one 
over the other, and the bending roll at the back. They 
are mounted on two wrought-iron girders running the 
full length. The machine is geared 16 to 1 through 
spur gears on to the top roller. The bottom roller is 
geared from the top roller by means of two inter- 
mediate gears ; by this arrangement the bottom roller 
can be lowered or raised without running out or getting 
any deeper into gear, thus preventing breakage of gears, 
which often occurs under the usual arrangements. 
The rolls are elevated or lowered by means of hand- 
wheels in front of the machine, working through a 
wormwheel and screw. For the convex rolls right 
and left hand screws, with two adjustable guides, are 
arranged in order to keep the plates central with the 
rolls, and these guides can be adjusted up to the full 
capacity of the rolls. The machine is driven by open 
and crossed belts, using 20-in. diameter pulleys for 
belts 5in. wide, and is controlled through a lever 
which comes to the front of the machine, operating a 
suitable starting, stopping, and reversing motion. 
This arrangement permits the attendant to roll the 
plate up to the extreme end, then reverse, bringing 
the plate back without taking it out. The top por- 
tion of the outside standard is made to swivel clear of 
the top roller, to enable plates to be taken off when 
rolled in a complete circle. 

The rolls themselves are made of cast iron, the front 
(straight rolls) being 74 in. in diameter, and the bend- 
ing roll 8 in. in diameter by 6 ft. long. The crownor 
convex rolls are also of cast iron, and are 4 ft. long. 
The height of the straight rolls from base to centre of 
top rolls is 30 in., and the total length of the com- 
bined rolls is 18 ft. 3in., the width being 4 ft. The 
total length of the single rolls only is 10 ft. 4 in. 





INDUSTRIAL NOTES. 

Tue full results of the Trades Union Congress, 
whose sittings at Cardiff occupy the whole of this 
week, cannot be adequately discussed and appraised 
until the whole of the proceedings have been brought 
toaclose. We therefore defer our notice until next 
week, but meanwhile it may be stated that the Parlia- 
mentary Committee were in session during the whole of 
last week, a fact which indicates the serious character 
of the business before the congress. For some years 
the committee were able to arrange their preliminary 
business in a few hours’ sitting; then a day was re- 
quired ; latterly two or three days were needed, but 
this is the first time that a whole week was regarded 
as necessary. Formerly the committee suggested a 
definite programme of legislative proposals, which, 
together with the report of what had been done in 
the previous session, constituted the chief matters for 
consideration. Now a vast congeries of resolutions, 
from all parts of the country, have to be considered, 
many absolutely at variance one with the other, All 
these changes simply supply pegs upon which to de- 
bate ad nauseam, matters relevant and otherwise, to 
the real business of the congress. The number of reso- 
lutions sent in this year is over 100, but many of 
them overlap each other, and some are more or less 
identical in purpose. The first real fight of the con- 
gress had reference to the constitution and represen- 
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tation. This was was inevitable, in the very nature 
of things, but whether the mode of raising it was the 
best, is doubtful. The object of the changes suggested 
by the standing orders was to purge the congress from 
mere ‘‘ carpet-baggers,” as they are called, that is, 
men who seek to utilise the influence of the congress 
for political purposes, or for Socialistic propa- 
gandism. The method is to so restrict the choice 
of delegates, that only those working at the trade, or 
an official of the union, could be elected as delegates. 
The reform involves another change, namely, that re- 
presentation and taxation, in the shape of contribu- 
tions, should go together. For a great many years 
the contributions were voluntary, a few of the greater 
and wealthier unions finding the means, and the others 
moulding the policy. This, of course, could not last, 
- was it a healthy condition of things from any point 
of view. 





One of the best conferences held for many a long 
day took place atthe Mansion House on Friday last, 
being the sixteenth annual conference of the miners’ 
permanent societies for the relief of distress caused by 
mining accidents. The meeting was presided over by 
Sir John Llewellyn, M.P., and among those present 
were Sir William Harcourt, M.P., Mr. John Wilson, 
M.P., Lord Balcarres, Mr. Tomlinson, M.P., Mr. 
George Howell, and a large number of mining dele- 
gates from all parts of the country. The first business 
of the conference was to receive and adopt the report 
of the association, which stated that the total member- 
ship was 313,438 members, with accumulated funds to 
the extent of 585,276/. The revenue for the year was 
286,9187, The disbursements included the receipt of 
annuities by 2988 widows, whose husbands had been 
fatally injured by accidents, and of 4310 children who 
had been left orphans from the same cause. The total 
number of disablement cases dealt with was 46,328 in 
the course of the year. This was a very large number 
as compared with former years. Thenumber of deaths 
last year was also large, 783 of the members of the 
association, as compared with 475 in the year previous. 
This was mainly due to the Albion and Audley 
disasters, in the former of which 289 lives were lost, 
the greatest calamity of the kind since 1866. The 
revenue of the association is derivable from two sources 
—the contributions of the miners and the percentages 
of the mineowners. The contributions of the miners 
last year were 232,714/., and the mineowners’ contribu- 
tions, on the percentage principle, 32,725/. It was 
complained at the conference that only a proportion of 
the owners of the royalties on mines or minerals con- 
tributed, instead of the whole. As they obtained their 
incomes from the working of the mines, it was thought 
that they should contribute. A table is given in the 
report of the number of members of the permanent 
societies who had made arrangements under the Em- 
ployers’ Liability Act, from 1885 to 1895. The figures 
are rather significant. In 1885 the total was 82,916 ; 
not under arrangement, 126,320. Last year the number 
under arrangement was 132,140; not under arrange- 
ment, 181,298. Butonly three large divisions had such 
an arrangement, namely, Lancashire and Cheshire, 
North Wales, South Wales and Monmouth. All the 
rest were not under arrangement, representing seven 
large divisions. The increase under arrangement in 
10 years was 49,224, and not under arrangement 
54,908. 

The conference discussed a proposal to institute old- 
age pensions, quite irrespective of the work of the 
permanent societies for the relief of distress caused by 
accidents. The basis of the discussion was a paper on 
‘*Old-Age Pensions,” by Mr. Louis Taylor, of North 
Wales. Mr. Neison and Mr. Taylor are both recog- 
nised authorities on the statistics of mines and miners, 
especially as regards accidents, death rate, and old age. 
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The actuarial basis was upon the figures of those two 
authorities, and they both agreed that for about 2d. 
per week a scheme of old-age pensions could be suc- 
cessfully carried out, at the rate of 5s. per week, for 
all miners at and over the age of 65 years. There was 
a healthy tone about the discussion, the feeling being 
in favour of self-help by mutual aid in preference to 
State subsidies raised by taxation. Mr. Steel, repre- 
senting the Durham and Northumberland miners, gave 
the experience of those joint bodies for the 21 years 
during which they had paid 4s. per week to all who 
had applied for the relief, to the number of 8000 men, 
of whom 3000 were under 65 years of age. The total 
thus distributed had amounted to 350,000. There 
was a general consensus of opinion that the proposed 
fund should be instituted, but many thought that the 
age limit was too high, and that 60 years of age should 
entitle the contributor to relief from the fund. Sir 
William Harcourt urged the necessity for a sound 
actuarial basis. Mr. George Howell referred to the 
Engineers, Ironfounders, Boilermakers and Iron Ship 
Builders, Carpenters and Joiners, and other unions, as 
showing that the thing was practicable, and had been 
in operation for a period ranging from 30 to 60 years, 
and that the basis proposed in the paper was about the 
same in proportion, having regard to the higher super- 
annuation pay given by those societies. - the end 
the proposal was unanimously adopted, subject to the 
further consideration of Mr. Neison and Mr. Taylor, 
and of the committee to whom the matter was referred. 
The general feeling was in favour of a start, whatever 
may be done by the Government. Very little faith 
was evinced in the proposal for State endowment of 
old-age pensions, but, should it come to pass, it was 
urged that those who had tried to help themselves 
should be well cared for in any such arrangement. 





The gradual improvement in the condition of the 
engineering industries throughout Lancashire con- 
tinues, but the manifestations of real activity are 
slow to develop, except in special branches. The 
establishments most pressed with work are those 
engaged in cotton machinery, and some of the prin- 
cipal heavy stationary engine builders. Machine tool 
makers have been securing an increasing weight of 
new work, but in many cases the firms are only 
moderately off for orders as yet. The boilermaking 
branches have been rather slackening off during the 
last week or two, the improvement recently reported 
having been scarcely maintained. Locomotive builders 
and railway carriage and wagon builders remain but 
indifferently supplied with orders ; in these branches 
there has not been any very material improvement 
worth noticing as yet. There are, however, signs of 
real improvement in the marine engineering and ship- 
building branches at Birkenhead, although not at 
Liverpool, where the work is mostly repairing. In the 
iron trade there are symptoms of increasing anxiety to 
place orders for future delivery as far into next 
year as possible, but makers are extremely cautious 
about committing themselves to forward engagements 
of long date. A good deal of business has been put 
through during the last fortnight, and there isa steady 
tone as regards prices. Pig iron has been very firm, 
with an upward tendency, though advanced rates have 
not as yet been general. In the finished iron trade 
the improvement has become more manifest, and 
prices continue to harden. In the steel trade there is 
also an improvement, and prices are stronger, but 
with no material advance as yet. On the whole, the 
indications are favourable all round. 


The condition of the iron and steel trades in the 
Wolverhampton district is maintained in nearly every 
branch. Inquiries have been numerous on the part of 
home merchants, agents for leading export houses, 
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and users generally, for manufactured bars and sheets, 
both of iron and steel. These industries, therefore, 
not only maintain their improved position, but there 
is a tendency upward as regards prices, offers of busi- 
ness ata slight reduction on the recent advanced rates, 
being refused. The reason is not far to seek : makers, 
asa rule, are heavily booked up to theend of the cur- 
rent quarter, and they, therefore, ask for some ad- 
vance upon renewals of unexpired contracts. It is 
satisfactory to find that there is a noticeable expansion 
of trade on foreign account, especially as regards the 
Australian and South African markets. Home trade 
also is steady, and offers for certain classes and de- 
scriptions of iron follow in quick succession. All 
classes of material feel the quickened activity, and the 
present indications afford encouraging signs for the 
near future. In the general run of constructive work 
a similar improvement is manifest in most instances, 
though not to the same extent in all cases. The same 
increased activity has been manifest in the Birming- 
ham district, a fair amount of business being done at 
the recently advanced rates, especially in sheets of all 
descriptions, which industries indicate a revival with 
general activity. Throughout those districts there is 
an absence of labour disputes of any moment calling 
for remark. There is naturally an expectation of 
better conditions for the workers in the iron and steel 
industries when the next ascertainment of selling rates 
takes place, but to what extent is still a matter of specu- 
lation. 





The arbitration in the boot and shoe trades has ad- 
vanced another important step. The joint committee 
had come to a standstill, the employers refusing to 
continue the sittings until a decision of the arbitrator, 
Sir Henry James (now Lord James), had been given 
with respect to the commission of inquiry to be sent to 
the United States to inquire into the system there pre- 
vailing, the prices paid, and the general conditions of 
working, in the manufacture of boots and shoes by 
machinery. The decision of the arbitrator was in 
favour of the views set forth by the operatives as to 
the obtaining of evidence. The joint committee at 
once met to determine what rules should guide the 
local boards of arbitration on the basis laid down in 
the terms of settlement, and in accordance with the 
award just given. Draft rules were submitted by the 
operatives, and by the employers; these were dis- 
cussed at great length, and a set of rules was agreed 
to, with certain reservations, the latter to be submitted 
to the arbitrator for his final decision. The revised 
rules consist of 21 ; of these all are agreed to except 
six, i.c., whether the press should be admitted to the 
meetings, whether local witnesses only should be 
examined, whether work should be continued pending 
inquiry, as to the constitution of the board, and as to the 
forfeiture of 1000/. under the trust deed of the Board 
of Arbitration. All these points are referred to Lord 
James, who decided that, in the interval, the various 
committees ought to meet without delay, and not wait 
for the final award, On the whole, the progress of the 
negotiations seems to have been mutually of a kindly 
character, with trifling hitches here and there. Look- 
ing at the question from thegeneral standpoint of con- 
ciliation, the negotiations show that great progress 
has been made, and that, too, in a matter full of diffi- 
culties by reason of the multifarious details to be dealt 
with. 





The strike of the Dundee mill-workers has col- 
lapsed. The resumption of work is on the old terms- 
This appears to have been a case of striking in haste 
and repenting at leisure. The men thought that, as 
trade had begun to revive somewhat, the manufac- 
turers could at once afford to advance the rates of 
wages ; but the fact appears to be that the margin 
of profits is still so small that the employers pre- 
ferred rather to close the mills than to give the ad- 
vance asked for, which was 10 per cent. Even the 5 
per cent. given in one case, was refused by the whole 
of the other employers, who bound themselves in a 
heavy penalty not to give any advance whatever at the 
present time. 





The condition of the cotton trades of Lancashire 
does not appear to be very satisfactory. The report 
of the Cotton Spinners for the present month says: 
‘*The cotton trade shows no si.zn of recovery from the 
long depression under which it has laboured for some 
time past, and there need be ro surprise if a number 
of mills are brought to a stand in consequence of the 
small margin in the spinning branch.” It is further 
stated that the future is sure to be attended with 
disastrous consequences to all concerned in the cotton 
industries. The number unemployed is 4.4 per cent., 
but the smallness of the proportion out of work does 
not indicate prosperity. Fortunately the disputes are 
generally carefully adjusted by the joint committee, 
so that serious differences are rather rare. But there 
is great need of caution. 





The shipwrights at Chatham, mostly employed at 
the Government Dockyards, have been in conference, 





dealing with rates of pay, demarcation of work, &c. 
Finally, they determined to petition the Lords of the 
Admiralty for a uniform rate of wages for establish- 
ment men, and one for hired men. The cause of differ- 
ence mainly is due to the superannuation allow- 
ance, holidays, &c. With respect to demarcation of 
work, the discussion was in private, and the decision 
is not made known. The whole will, however, be 
embodied in the memorial to the Lords of the Ad- 
miralty. The case of demarcation has been remitted 
to a reference. 





The ‘‘ United Government Workers’ Federation ” 
is attempting to make a show at the Trades Union 
Congress at Cardiff. But the association is not of 
sufficient weight to attract much notice. The fact is, 
the proposals are so visionary that the wage strugglers, 
who have to fight and pay, are getting a little tired of 
the constant and persistent attempt to create sym- 
pathy for Government employés. Besides, the uni- 
versal claim of 30s. per week standing wages for all 
Government workers, as a minimum, is rather a large 
order. There is scarcely an industry, however skilled, 
whose workers average 30s. per week all the year 
round, while two-thirds of the workpeople of the 
country would scarcely average 25s. per week the year 
through. 





The chainmakers of Staffordshire and Worcestershire 
have had under consideration a proposal for a general 
strike for an advance in wages. Ata meeting held at 
Cradley Heath, it was stated that a conference had 
been convened of employers and employed, but only 
two employers attended, the representatives of the 
men saying that they had no alternative but to strike. 
But this conclusion does not follow, because of the 
non-attendance of the employers. In the first place, a 
conference ought to have been arranged and convened 
by both parties ; failing this, the employers were no 
more bound to attend than would be the men if con- 
vened by the employers to propose a reduction. The 
Cradley Heath trade is and has long been in a bad con- 
dition as to wages and conditions of work, but a strike 
is not more likely now than heretofore to change 
matters very much. 





The Heywood Trades Council have condemned the 
use of steam in weaving sheds, and have passed a reso- 
lution calling upon the Government to prohibit the 
same by legislation. It was only three or four years 
ago that an elaborate Act was passed to regulate 
steaming, and some modification was subsequently 
made in the schedule, the details of which were settled 
by Sir Henry Roscoe, then Member of Parliament, 
and a great authority on chemistry. The workers say 
that health is more important than production, and 
that health demands prohibition. But the decision of 
the textile trades has not yet been given on this im- 
portant question. 





HYDRAULIC STOKING PLANT FOR 
GAS RETORTS. 


Hydraulic Stoking Machinery and Labour-Saving 
Appliances in Modern Gas Works.* 


By Mr. AnpkeEw S. Biccart, of Glasgow. 


THE conditions of Jabour in almost all industries have 
undergone and are constantly undergoing continuous 
modification and improvement, due principally to the 
ever-increasing uses to which mechanical appliances are 
being adapted. This statement may be aptly made of 
many of the modern gas works, for in no industry bave 
the conditions of work been more radically altered. The 
bulk of the labour employed in gas works is absorbed in 
the retort-house, in the eadline of the coal previous to 
and after carbonisation. 

Hand Labour.—In works where hand labour is chiefly 
employed, according to the old methods which still retain 
sway in the great majority of instances, the following 
may be taken as representing the general routine of those 
having the most approved arrangements. The supply of 
coal is usually brought by rail to the position most con- 
venient for the retort benches, where the wagons are 
emptied by hand. If necessary, as is generally the case, 
the lumps are broken into suitable size by hand. The 
retorts are next charged by hand labour, and after car- 
bonisation is completed, the coke is withdrawn also by 
hand. The coke is either wheeled out to the yard, or 
may fall below the floor to a lower level, to be there 
quenched by water. The surplus beyond what is required 
for firing has then to be removed to the yard. In the 
yard hand labour is again called into requisition, to 
screen the coke, and fill it into the carts or wagons for 
distributing it to the consumers. The variations in the 
details of the handling are such that scarcely two works 
follow the same routine ; the foregoing outline can there- 
fore be taken only as generally representative. 

Labour-Saving Appliances. —The same remark also 
applies to the following outline of the routine pursued in 
works where labour-saving appliances are largely used. 
The supply of coal in such modernised works is usually 
delivered direct from the railway truck into the coal 
breaker. After passing through this machine, and being 


all reduced to a proper size, it is raised by an elevator 
to a large hopper, so fixed that the coal can be automati- 
cally delivered into the hopper of any of the charging 
machines. The charging of the retorts is then done 
altogether mechanically by means of a hydraulic charg- 
ing machine, by which it is done more evenly and other- 
wise better than by hand. After carbonisation the coke 
is withdrawn again mechanically by a hydraulic drawing 
machine, entailing a minimum of labour to the attendant, 
The surplus coke, guided in its descent by shoots, falls 
into a bogie underneath the floor, and is run out to the 
yard. In some instances underneath the stage floor are 
placed conveyors, on which the coke is carried to circular 
revolviog screens, whence it is delivered into large storage 
hoppers, or into the railway wagons, or into bags for 
small consumers. 

The old methods involve continuous and repeated 
operations performed by hand, while the new are such 
that no hand labour is employed in dealing with the coal 
from the time it leaves the rail way truck till it arrives there 
again in the form of coke. Thus hand labour is entirely 
superseded by mechanical power, to the great advantage 
of labourer and employer alike. The number of men 
required in the retort house under the new system is not 
half that required under the old method. The saving 
which this represents, after allowing for maintenance of 
plant and interest on additional capital, will average 
about 1s. per ton. As the quantity of coal which might 
be carbonised annually in this country under the improved 
system will amount to about 8,000,000 tons roughly, the 
saving to the gas consumers would be about 400,000/. per 
annum if stoking machinery were fully adopted. 

Stoking ny agers | is not of recent date, although suc- 
cessful plant for such work has been in use only a com- 
paratively short time. For the successful working of the 
stoking machines, considerable auxiliary machinery is 
necessary. 

Coal Breaker.—This machine, into which the coal is 
delivered direct from the trucks by shoot or otherwise, 
varies greatly in strength, according to the different 
classes of coal; but the principle of the machine is in 
nearly all cases the same, Fixed over the breaker is a 
hopper, which is kept filled with coal, thus keeping always 
a supply of coal directly in contact with the two top rolls, 
each of which has a series of claws shaped in cast steel and 
working into one another, thus drawing in and breaking 
the coal in its passage through the rolls. Here it is only 
partially broken, but it falls directly upon two other rolls, 
which break to suitable dimensions any remaining larger 
pieces. These lower rolls are set closer to each other than 
the upper pair, and their crushing teeth are much smaller 
and of a different form. The coal delivered from these 
lower rolls is raised by an elevator to the large storage 
hopper, from which the various charging machines draw 
their supplies. The breakers are necessarily of a strong 
design ; the cheeks and gearing are of steel throughout, 
and in all other respects the machines are made equal to 
the exceptionally heavy work required of them. The 
elevators are of the usual kind, raising the coal in buckets 
fixed at short intervals on a travelling link chain, which 
passes round two revolving wheels, one fixed at the top 
and the other at the bottom of the steel framing that 
carries the whole. In passing round the lower wheel the 
buckets dip into the coal to be raised ; and in turning over 
the upper wheel, they tip it into a shoot leading to the 
storage hopper. 

Charging Machine.—Each charging machine* has to 
eerve a large number of retorts at varying heights, and 
also at varying distances from one another. Consequently 
the range, that is, the extent of retort-bench surface re- 
quiring to be effectively served by the charging machine, 
is considerable. The horizontal range is obtained by 
laying rails parallel to the retort bench, along which the 
charging machine may travel. The vertical range is 
secured by raising and lowering the charging or drawing 
apparatus on the machine, by means of a hydraulic ram 
which is fixed to the machine itself. In addition, there- 
fore, to the coal regulating and charging apparatus, the 
body of the charging machine has to be provided with 
gear for traversing and raising and lowering; while on 
the top of the framing at a sufficient height a large hopper 
is permanently fixed, capable of carrying from two to 
five tons of coal, or a still larger quantity if desired. 
The regulating gear, for delivering from the hopper 
in greater or less quantities the coal with which the 
retorts are to be charged, is securely fixed imme- 
diately underneath the hopper. The whole of the motions 
are automatic, and are regulated by a single lever. The 
usefulness of the charging machine is enhanced by the 
provision of various adjustments, such as means to vary 
the quantity of coal ina charge. This is effected by alter- 
ing the length of stroke of the co-regulating ram, thereby 
giving a greater or less movement to the revolving coal- 
feeding drum. A larger or a smaller quantity of coal can 
also be placed at any particular part of a retort, if this 
should be desired owing to the temperature of the retort 
varying at different points. 

This charging machine has now been in regular use for 
over two years, and is giving every satisfaction. Like all 
such work, it bas reached its present advanced state of 
efficiency only by a process of development. The first 
charging machine made of this kind was an experimental 
one; and while the main features have throughout varied 
little from the original design, the details have been con- 
siderably altered. In the experimental machine the coal 
hopper was attached to the charging apparatus, rendering 
it essential, when any change of height was required, to 
raise and lower the hopper and its contents. In all sub- 
sequent machines this position was discarded, with the 
exception of one machine specially so fitted, which is still 
doing good work. The alteration was found desirable, 





* Abstract of a paper read before the meeting of the 
Institution of Mechanical Engineers at Glasgow. 











*This machine was illustrated on pages 172 and 17 
ante, and the method of work explained, 
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owing to the limit practically put on the coal capacity of 
the hopper, and also on account of the loss of time in 
raising and lowering the extra load. It was further found 
that the new plan gave a more compact design than the 
old, Thecoal-feeding drum was at first rotated by causing 
the back end of the pusher-rod, when near the outer end of 
its stroke, to strike and carry with it a connecting-rod 
attached to a lever with pawl and ratchet combination 
on the drum shaft. Owing to the sudden blow, however, 
this did not work satisfactorily. A single-acting hydraulic 
ram then took the place of the connecting-rod, with a 
spring opposite the ram to force it back; the ram was 
worked by a valve with lever, as at present. Although this 
alteration proved a great improvement, it was found 
desirable to replace the spring by a second hydraulic ram, 
as now adopted; and this change was followed with the 
best results. : 

In the experimental machine, only fairly large pieces of 
coal were at first dealt with, and with these no trouble 
was experienced, As small coal, however, is extensively 
used in some gas works, a trial was made of it, with the 
result that, when once the coal began to run between the 
drum and the face-plate opposite, it sometimes did not 
cease running until the hopper was empty. As the open 
ing could not be reduced without the risk of large coal 
jamming, and as each machine ought to be suitable for 
large and small coal alike, it was found essential to adopt 
some arrangement capable of dealing with all sizes. The 
difficulty was simply and effectually solved by fixing in 
the coal space in front of the drum a swing-plate, having 
a lever and weight eo attached as tc cause it to press the 
coal against the face of thedrum, and thus automatically 
to close by a sort of flap or clack valve the space through 
which the small coal formerly ran freely. The revolution 
of the drum moves back the flap valve without difficulty, 
and allows the coal to flow freely when charging. 

Another point, for which it was not at first thought 
necessary to make any special provision, was the momen- 
tum of the coal-feeding drum when in motion. The 
amount of travel or rotation of the drum after the 
hydraulic ram had come to a stand was found to vary 
greatly. This was owing to the vanes in the drum being 
often in a different position in relation to the clack plate 
at the moment when the hydraulic ram ceased to exert its 
power. The evil effects were reduced to a minimum, and 
rendered unimportant by simply fixing a continuously 
— brake-wheel and brake on the end of the drum 
shaft. 

A machine of this kind is naturally subject to a con- 
siderable amount of vibration and shock when in use, and 
especially is this so with the class of labour usually em- 
ployed. For various reasons the former stokers are put 
to work these machines, which consequently have fre- 
quently to stand an amount of rough usage not usually 
associated with hydraulic machinery. Various minor 
matters revealed this usage. One was the effect on ths 
copper tubes. More than the usual number gave way at 
the couplings, although the tubes themselves were of 
ample strength, the working pressure being only 400 lb. 
per square inch, while they were strong enough to stand 
a working pressure of 1000 1b. It was found desirable to 
alter the form of joint, and atthe same time still further 
to increase the strength. The change consisted in simply 
putting in heavier copper tubes, and instead of screwing 
the collara on at the ends of the tubes, in flanging the 
copper over, and soldering the collar bshind the flange. 
Other minor details have also been improved, and modifi- 
cations will no doubt continue to be made as the ex- 
perience of actual working is gained. : ’ 

About a year ago it was thought desirable, with a view 
to increasing the capacity of the coal hopper on the 
machine, to introduce mechanical power for traversing it 
along the floor; and a hydraulic motor was designed and 
made for this purpose.* Hydraulic power being already 
used in the machine was naturally deemed the most suit- 
able means to adopt, more especially as the load to be 
moved is a fairly constant one. It was decided to employ 
two hydraulic rams, with racks working in the opposite 
sides of a spurwheel, which is free to rotate backwards 
and forwards. On this wheel are secured two pawls, each 
working in a spurwheel alongside the first wheel: and as 
the first wheel moves in one direction, the pawl in gear on 
one of the side wheels goes with it; and on the motion 
of the first wheel being reversed, the second pawl takes 
the other side wheel in the opposite direction. Each of 
the side wheels revolves a separate mitre wheel; and as 
the two mitre wheels are geared into the opposite sides of 
a common mitre wheel, the latter will revolve continuously 
in one direction. This common mitre wheel is keyed on 
a shaft that is geared with the main axle of the machine, 
through which it traverses the charger backwards or for- 
wards as desired. To reverse the motion of the common 
mitre wheel, it is only necessary to reverse the action of 
the two pawls gearing into the side wheels. The hydraulic 
rams receive their water through a three-ported slide 
valve, which is made to reverse by a secondary key valve; 
the latter is controlled by a double lever, which is actuated 
by the two hydraulic rams themselves as they approach 
the outer end of their stroke. A simple arrangement of 
lever gear has been adopted for reversing the pawls, so 
that by moving a hand lever the action of the hydraulic 
motor sends the charging machine in either direction at 
the will of the attendant. In order that the charging 
machine may be more completely under control while 
travelling, a brake has been added to the motor, so that 
when the machine is nearing the stopping point the water 
is cut off and the brake brought into action. : 

Drawing Machine.—While the charging machine is 
employed in filling the retorts with coal, the drawing 
machine (see page 174 ante) is for the reverse operation 
of withdrawing the charge from the retorts after it has 
been been converted into coke. For this purpose a rod 





* See engraving on page 172 ante. 





having a plate fixed at its end is used, similar to that 
which pushes the coal into the retort in charging; but 
for withdrawing the coke the plate can bs held in either 
a vertical or a horizontal position. It is held horizontal 
while the rod is being inserted into the retort) above and 
clear of the coke to the distance desired ; and is then 
lowered into the vertical position so as to cut into the 
coke, and when drawn forwards, it brings out ia front of 
it part of the carbonised charge. 

The action of the drawing machine is so similar to that 
of the charger, that there is considerable similarity in 
some of the parts. The arrangements for travelling the 
machine along in front of the retort bench, and for raising 
and lowering the slide beam which carries the withdraw- 
ing rake, are in principle similar to the equivalent 
arrangements in the charger, although differing in detail 
The drawing machine is so light in itself that it is un- 
necessary to apply mechanical power for traversing it 
backwards and forwards, as is done in the case of the 
charger. The drawer consists essentially of a carriage fitted 
with travelling gear, and having a bow frame fixed near the 
centre, which carries the slide beam with its pushing and 
drawing rams and connectionsfor actuating the rake. This 
bow also carries the hydraulic ram for raising and lowering 
the slide-beam as required. The rake is pushed into the 
retort and drawn out again by simply reversing a hand 
lever, the motion of which not only reverses the valve, but 
also raises the point of the rake head at the beginning of 
its stroke, and lowers it at the end of the stroke. 
The rake is raised as it enters the retort, and passes 
over the coke, and is depressed again before beginning 
the return stroke, thus dipping into the coke and raking 
it out at every draw. 

Results of Working.—The number of retorts charged or 
drawn per hour by these machines varies to a considerable 
extent in actual work. In some cases, owing to special 
circumstances, not more than 24 per hour are available 
for each machine ; while in other more favourable in- 
stances, as many as 48 per hour are allotted to each, and 
even with this larger number a reasonable time remains 
for rest for the stokers at the end of each hour. The 
labour of charging the retorts and withdrawing the coke 
is much lightened by these mechanical means, and the 
number of retorts charged and drawn for each stoker 
employed is Jargely increased. It might at first be 
imagined that coal placed in retorts in only six to eight 
large charges by the machine would not be so evenly laid 
as a much larger number of smaller charges put in by 
hand. The machine, however, lays the coal by far the 
most evenly, owing partly to the shape of the pusher 
head, which is bevelled so as to allow the small ridge of 
coal raised in pushing forwards to fall back when its sup- 
port is removed on the withdrawal of the pusher head. 
Another advantage possessed by machine work over hand 
labour is that the charging is done more quickly, and 
thus there is a diminished loss of gas before the retorts 
are sealed up. 

Apart from any other consideration, the mechanical 
charger could not fail to prove beneficial, in view of the 
greatly improved conditions under which it enables work 
of a most trying nature to be carried on. The old method 
of hand charging was a severe ordeal for the stokers, 
requiring great exertion to get through the work in the 
shortest time possible, while exposed throughout to a 
high heat. Such adverse conditions are now entirely done 
away with where mechanical stoking obtains. Thesingle 
lever by which the whole of the operations are controlled is 
worked from such a position that the attendant is quite re- 
moved from the discomfortof close proximity toa high heat, 
while at the same time the former severe bodily exertion is 
replaced by light and easy work. Even greater improve- 
ments in the conditions of labour arise from the introduc- 
tion of the drawer, which accomplishes, under all the 
better conditions attending the use of the charger, work 
of astill more trying nature. The withdrawing of the 
live coke from the retorts was work for which even the 
stokers themselves, accustomed as they were to it, ad- 
mitted that mechanical appliances were required. Here, 
again, all is worked by a single lever, in such a position 
as to remove the attendant from the former discomforts 
of withdrawing the coke at a white heat at the mouth of 
the open retort. 

The hydraulic power employed, at the pressure usually 
of about 400 lb, per square inch, is distributed in the way 
generally adopted for similar installations. Various typical 
methods of handling the coal and coke are shown in the 
drawings, which will bo readily understood without 
further explanation. 

About 200 of these machines are now in use or in course 
of manufacture. They have been adopted at many of the 
largest gas works in this country and abroad, including 
those of Glasgow, Birmingham, and Liverpool, the South 
Metropolitan and the Gas Light and Coke Companies in 
London (sée page 232 ante), and the Vienna and Amster- 
dam stations of the Imperial Continental Gas Associa- 
tion, In Glasgow, where the Corporation have adopted 
these machines for all their stations, the quantity of coal 
dealt with by them amounts to about 500,000 tons per 
annum. 


THE IRON WORKS OF THE SOUTH OF 
RUSSIA.* 
By Grorcr Kamensky, Assoc. R.S,M., St. Petersburg. 
(Concluded from page 283.) 

Flux.—Owing to its refractory nature, the Krivoi-Rog 
ore requires up to 45 per cent. of flux to smelt it, and 
therefore the question of the limestone supply is of great 
moment to the iron works of the south of Russia, which 
work almost exclusively on this ore, Fortunately lime- 








-* Read before the Iron and Steel Institute, Birming- 
ham Meeting. 


stone occurs in great abundance throughout the region, 
both in the neighbourhood of Krivoi-Rog and to the east 
along the Ekaterininsky Railway, but that from the latter 
locality is preferred for smelting purposes, owing to its 
crystalline structure and greater density. It is quarried 
at many places along the railway, and about 210,000 tons 
are transported along the line yearly. The Briansk 
Works own their own quarries, but the remaining works 
are dependent upon outsiders for their supply. The 
price of limestone delivered at the works varies between 
43, 8d. and 4s. 94d. per ton, 

Manganese Ore.—Manganese ore occurs in the govern- 
ment of Ekaterinoslav, in the neighbourhood of Nikopol. 
The ore occurs in veins disseminated throughout a bed of 
manganiferous clay 4 ft. to 5 ft. thick. Owing to the 
small proportion of manganese in the ore (about 20 per 
cent ), it is sorted and washed at the mines until an 
enriched ore containing 32 to 40 per cent. of manganese 
is obtained. About 80,000 tons of ore are now raised a 
year from the five existing mines. The ore is trans- 
ported to the works partly by road in carts and in barges 
along the Dnieper, and partly by rail, namely, either 364 
miles by road to Pichougino, on the Ekaterininsky Rail- 
way, and thence by rail, or 3 miles by road to Petchitsa, 
or 14 miles to Nikopol, and from there in barges along 
the Daieper to Alexandroffsky. Under these circnm- 
stances the price of the ore delivered to the railway 
station nearest the works varies between 9s. 34d. and 
123. 5d. per ton. 

Fireclay.—Extensive beds of excellent fireclay occur 
both in the neighbourhood of Krivoi-Rog and throughout 
the Donetz basin, and all the iron works have their own 
firebrick factories, 

Labour.—The following are the average daily wages 
paid for different classes of labour in the south of Russia : 

a a & @. 
Head machinists 
Machinists as 
Under-machinists 
Head stokers... 
Under ,, 
Blacksmiths ... 
Carpenters ‘ 
Pattternmakers 
Furnacemen ... = 
Under-furnacemen ... 
Furnace topmen 
Uader furnace topmen 
Moulders ee 
Labourers rm 
Boys ... ae sa 9 

The following are descriptions of the six existing iron 
works of the south of Russia, taken in the order of their 
geographical position from west to east: 

The Gdantsefisky Works of the Krivoi-RogCompany.—This 
company was formed in 1880, at first with the sole object of 
working the iron ore deposits of the Krivoi-Rog, but owing 
to the accumulation of a large stock of comparatively poor 
ore, whose sale was almost impossible under the existing 
economical conditions of the district, it was decided to 
erect furnaces for smelting the poorer ore raised at the 
company’s mines, and containing about 50 per cent. of 
iron. This isthe only works in the south of Russia which 
restricts its operations to the manufacture of foundry pig 
iron, which it sells to the foundries and machine works of 
the southern and central governments of Russia. 

The works were erected in 1892, and consist of one 
blast-furnace 60 ft. 6 in. high, with a diameter of 
15 ft. Gin. at the boshes and 7063 cubic feet capacity, 
estimated to yield 67 to 75 tons of pig iron perdiem. The 
blast is supplied by four tuyeres 4 in. in diameter. The 
furnace is not cased with iron, the outer walls being com- 
— of ordinary brick tied together by hoops of iron. 

he slag is run into moulds and conveyed in bogies te the 
cinder —_ There is also a small cistern for granulating 
the slag. The temperature of the blast is 600 deg. Cent. 
and the pressure 6.7 in. of mercury. The blast is heated 
by three Cowper hot-blast stoves 59 ft. high and 21 ft. in 
diameter, with a heating surface of 40,904 square feet each. 
Each stove works two hours on gas and one hour on blast. 
The works make their own coke from Donetz coal, 
brought from a distance of 265 miles. In 1892, 6385 tons 
of pig iron were produced : in 1893, 20,450 tons; and in 
1894, about 24,200 tons. A second blast-furnace, with a 
capacity of 65 to 80 tons per diem, will be blown in to- 
wards the close of 1895, and then the total capacity of the 
works will be nearly 50,000 tons of pig iron a year. The 
works employ 120 men. 

The Dnieprofisky Works of the South Russian Dnieper 
Metallurgical Company.—The Dnieprofisky or Kamensky 
Works are situated on the right bank of the River 
Dnieper, 20 miles from Ekaterinoslav, and cover an area 
of 2532 acres. These works, which were opened in 1889, 
were founded by the Belgian firm of Cockerill, together with 
the Warsaw Steel Company, who transported their entire 
plantfrom Warsaw tothe Dnieper, with the object of making 
steel from Krivoi- Rog ore instead of from imported pig iron 
as had previously been the practice. The company pos- 
sess their own iron mines at the Krivoi-Rog, from which 
they raise about 65,000 tons of ore a year. The ore is 
transported to the works by rail, a distance of 107 miles. 
Besides this, the company own manganese mines, from 
which they raise about 40,000 tonsof ore a year. The ore 
is dressed at the mines, where there is a washing plant 
capable of turning out 32 tons of clean ore containing 40 
per cent. of manganese per day. The mines are situated 
80 miles from the works, In 1894 the washing plant was 
enlarged, and is now capable of yielding 300 tons of 
dressed ore a day. Limestone to the amount of about 
50,000 tons 18 chiefly procured from the Donetz basin at a 
distance of 164 to 189 miles. The works also use about 
50,000 tons of dolomite, which they procure from. Chasoff- 
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way. Coal is brought from the Donetz basin, a distance 
of 204 to 275 miles. In 1894 the works became the pro- 
prietors of coal mines at Almaznoi, and formed a special 
company, witha capital of six million francs, for exploiting 
them. The coke used for smelting the pig iron is manu- 
factured at the works, where there are 152 Coppée stoves 
arranged in seven groups of 18 to 20 stoves each, and 
capable of yielding from 80,000 to 90,000 tons of coke a 
year. Besides this the works receive about 70,000 tons of 
coke from the Donetz basin. Adjoining the coking ovens 
are two Coppée coal-washing plants capable of washing 
322 tons of coal per shift of 10 hours. The boilers are 
heated by the waste gases from the ovene. 
The dimensions of the blast-furnaces are as follows: 


No. Capacity. Feet 
ox Cubic Feet, High. 
land 2 12,715 66.75 
3 13,244 67.50 

4 4379 52.50 


The average daily yield of Nos. 1, 2, and 3 is 130 to 160 
tons, and of No. 4, 60 to 70 tons. Nos. 1, 2, and 3 pro- 
duce ordinary pig iron, and No. 4 spiegeleisen and ferro- 
manganese. The blast is +65 og by five Cockerill 
blowing engines. The blast for Nos. 1 and 2 is heated by 
four Whitwell stoves, for No. 3 by four Cowper stoves, 
and for No, 4 by two Cowper stoves. Each of the Whit- 
well stoves has a heating surface of 35,512 square feet, 
and the Cowper stoves of 43,057 square feet. The blast is 
heated to a temperature of 700 deg. to 800 deg. Cent. 

The Bessemer Department.—The Bessemer plant con- 
sists of two 8-ton converters. The pig iron for charging 
the converters is partly melted in cupolas adjoining the 
blast-furnaces, and partly taken direct from the furnaces. 
The fluid pig iron is conveyed to the converters in ladles 
of 8 tons capacity. There are four cupolas, two being 
spare ones. They are 7 ft. 6 in. in diameter and 47 ft. 
high, and have a capacity of 7 to 8 tons perhour. The 
spiegeleisen is melted in thres smaller cupolas 3 ft. 3 in. 
in diameter and 45 ft. high. These stand near the con- 
verters. The blast for the cupolas is supplied by two 
Roots blowers driven by two engines, one 25 and the 
other 30 horse-power. Each blower gives 10,595 cubic 
feet of air per minute under a pressure of 20 in. of water. 
The converters are rotated by hydraulic power. The 
charge from the converter is poured into an 8-ton ladle, 
moved by hydraulic power. The molten steel is tapped 
from the ladle into moulds. The steel ingots are usually 
11 cwt. to 13 cwt. each. The blast is delivered to the 
converters by two 250 horse-power horizontal blowing 
engines. The diameter of the steam cylinders is 29 in., 
and of the air cylinders 3 ft. 3 in., the stroke of the piston 
being 5 ft. The number of revolutions is 50 to 60, and the 
pressure of the blast 14 atmospheres. About 5800 to 6800 
tons of ingots are turned out a month. 

The Open-Hearth Department —The plant is composed 
of four open-hearth furnaces with basic hearths, and 
having a capacity of 386 cwt. each. The furnaces are 
43 ft. long and 11 ft. wide. Each furnace has five re- 
generators. Besides this there is one Schénwiilder fur- 
nace. The charge is run into ladles holding 258 cwt., 
from which it is tapped into moulds which are manceuvred 
by a steam crane. 4 

The Steel Rolling Mill.—The ingots from the Bessemer 
and open-hearth departments are reheated in two Biche- 
roux reheating furnaces having hearths 38 ft. 6 in. long 
and 5 ft. wide. One furnace is used for reheating rail 
blooms, and the other for section and other finished iron 
blooms. The reheating of cold blooms occupies tive 
hours, and of hot blooms two hours. There are five 
steam hammers in this department—two 15-ton hammers, 
one 7-ton hammer, one 5-ton hammer, and one 3-ton 
hammer. The rail blooms are forged under the 15 ton 
hammer, which turns over 375 to 450 blooms a day. The 
other hammers are used for section and other blooms. 
After leaving the hammer the rail blooms are reheated in 
two furnaces with hearths 19 ft. 6 in. long and 5 ft. wide, 
situated near the rolling mill. The mill rolls are triple, 
squeezing, roughing, and finishing, and are driven by an 
800 horse-power vertical Corliss engine. This mill rolls 
from 750 to 900 rails aday. The rails, leaving the rolls, 
are carried along a series of rollers (revolved by a 12 
horse-power Tangye engine) to two circular saws 4 ft. 3 in. 
in diameter, and making 1800 to 2000 revolutions per 
minute, and driven by two 2 horse-power engines. Be- 
sides this there are two other mill rolls for making large 
section and circle iron, &c., driven by a 500 horse-power 
vertical engine. Adjoining these rolls there is a 
Bicheroux reheating furnace, with a hearth 19.5 ft. by 


5 ft. 

The Plate and Shect-Iron Mill.—The sheet mills are 
driven by a 500 horse-power vertical engine. On one side 
of the engine there is one mill with soft and one mill 
with hardened rolls, 2ft. in diameter and 6 ft. long, 
and one universal rolling mill. The soft rolls turn out 
sheets 0.25 in. to 1 in. thick, and the hardened rolls 


0.04 in. to 0.25in. thick. The universal mill turns out bar | 


iron 5 iv. to 23.5 in. wide. On the ovher side of the engine 
there stand four rolling mills, with hardened rolls 23.75 in. 
to 24 in. in diameter, and 58 in., 47.25 in., and 31.5 in. 
long. These turn out thinsheets. The blooms for rolling 
into sheets are reheated in four furnaces capable of hold- 
ing 15 to 18 blooms at atime. The thin sheets are re- 
heated in a special furnace. Besides this there are two 
annealing furnaces. This department also contains four 
steam shears and a mill for rolling corrugated iron. 

The Puddled Iron Department.—This contains nine 
ordinary puddling furnaces, one regenerator —s fur- 
nace, and two double Pietzke furnaces. The ordinary 
furnaces produce 77 cwt. to 80 cwt. of puddled bars per 
day, and the Pietzke furnace, 193 cwt. The blooms from 
the Pietzke furnace are shingled under a 24-ton steam 
hammer, and those from the ordinary furnaces under two 
1}-ton hammers. The shingled blooms are rolled into 


RESULTS OBTAINED WITH FuRNAcES Nos, 1 AND 2, ALEXANDROFFSKY WORKS (JUNE, 1892). 





For Month (June, 1892). | 


For Month (June, 1892). 

















| 

















Chargee. | ares Produced. aT = 
Cwt Per Cwt. of Cwt. | Per Cent. Yield. 
ee Pig Made. | 
Iron ore .. 3514.5 95,194.75 147 | | 
Manganese ore 107.4 3,931.10 0.08 | Grey pig iron 2580.5 64,935.2 0.66 : 
Flux 554.6 18,227.90 0 28 * oe oo | =ratio of weight of pig 
| | made to weight of ore. 
Coke 2837.5 81,168.50 1.25 | 
3.06 
Coal for heating boilers 82.25 1,594.10 0.02 
Furnace No. 3. 
Iron ore ti 3472.6 | 109, 487.0 1.63 | sae | 
Manganese ore .. 67.7 | 2,132.9 0.03 Grey pig iron 2221.5 67,186.75 | 0.69 
Flux 561.0 | 22,570.5 0.34 
Coke 4495.3 65,842.5 0.98 | 
298 
Coal 35.5 1,328.4 0.02 
Furnace No. 5. 
Ironore .. oo 619.0 16,054.0 0.97 Spiegeleisen 650.5 16,583,0 0.56 
Manganese ore .. 361.1 13,326.2 0.86 With 5-10 p.c. Mn. 
Flux 154.6 6,094.5 0.31 eS 
Coke 799.5 25,799.5 1.56 » 15-20 ,, 
3 64 | 
Coal 16.1 719.0 0.01 | 
Pig iron 64.5 | 
bars 2 in., 3 in., and 4 in. wide and 0.5 in. to 0.7 in, Blast Furnace Blast Furnace 
thick in a two-pair rolling mill driven by a 120 horse- No. 3. Grey No. 5. 
power vertical engine. ‘The puddled bars are cut up ‘ Pig Iron. Spiegeleisen. 
in two steam shears, made into packets, and inserted| Cubic contents of : ee : 
into two balling furnaces. The packets are then eart : «. 406.5 cubic fees 172.0 cubic feet 
rolled into finished iron in three mill rolls for large| Cubic contents of 
section, medium section, and small section iron re-| gas collector 927.0 ae 241.5 ~ 
spectively. Besides this, the works have their own | Total cubic contents om " 
foundry, producing 400 to 500 tons of castings a month, | of furnaces .-. 12,647.5 ” 2394.25, 
and firebrick works turning out about 700 tons of bricks a| Average make of 
furnaces ... 131 tons 33 tons 


month. 

In 1894 the works employed 3625 men. The following 
Table shows the output of the Kamensky Works in 1893 
and 1892: 


1893. 1892. 
Tons, Tons. 
Raw materials : 
Coke ... — 93,505 85,877 
Pig iron 84,582 61,317 
Spiegeleisen 5.271 5,393 
Bessemer steel 49,732 34,296 
Open-hearth steel 35 042 26,388 
Puddled bars ... 12,753 11,817 
Firebricks = - 7,915 6,612 
Finished iron and steel : 
Steel rails ne 38,252 25,921 
Girder iron 4,362 3,284 
Sheet iron 12,406 10,394 
Wire ... sas aa ne 200 1,738 
Merchant iron, fish-plates, 
“Sead se is 13,705 12,444 
Steel axles, angles, &c. 6,307 7,357 
Cast-iron castings 5,285 5,285 


The Alexandrofisky Works of the Briansk Company.— 
These works are situated 184 miles from the Kamensky 
Works, and 14 miles from Ekaterinoslav. The company 
was founded in 1873, and in 1887 blew in their first two 
blast-furnaces. At the beginning the company restricted 
their operations in the south to the production of pig iron, 
which they converted into malleable iron at their works 
in the government of Orel, but they soon transferred their 
entire operations to the south, where, at the present time, 
the Alexandroffsky Works comprise steel and iron works, 
with all their accessory branches. They have their own 
iron mines at the Krivoi-Rog (from which they raise 
150,000 tons of ore a year), and coal mines in the Donetz 
basin. The coal is converted into coke at the works, 
where there are 180 Coppées ovens, capable of ,producing 
435 tons of coke per diem. Adjoining the coke ovens 
there isa coal-washing plant for washing 500 tons of coal 
aday. There are four blast-furnaces ; Nos. 1 and 2 yield 
on the average 644 tons of forge pig iron a day ; they are 
both 65 ft. high and 17 ft. in diameter at the boshes. No. 3 
also works on forge pig iron, while No. 5 is a smaller 
furnace working on spiegeleisen. No 4 has not been 
built, and isonly projected. The following are the dimen- 
sions of Nos, 3 and 5: 


Blast Furnace Blast Furnace 


No. 3. Grey o. 5. 
Pig Iron. Spiegeleisen, 
Height of furnace to 
gascollector ... 65.5 feet 39.5 feet 
Diameter of belly ... 10.5, £09 ,, 
Height of shaft to 
gascollector.... 380 ,, 21.5 ,, 
Height of shaft to 
boshes _... oe 17.0 135 ,, 
Height of hearth ... 10.0 ,, £3.45 
Diameter of throat 13.0 ,, 89. ,; 
Diameter of hearth 
(above) ... _ BS .s5 4.6 ,, 
Diameter of heart 
(at bottom) | eer 3.25 ,, 


Cubic contents of 
shaft to gas col- 


lector... ... 8253.5 cubic feet 1374.0 cubic feet 
Cubic contents of 
hes... -- 3060.5 606.75 ,, 





Effective volume per 
ton pig made 
Number of tuyeres 


96.55 cubic feet 72.55 cubic feet 
6 


Diameter of tuyeres 6 in, 3.5 in. 
Pressure of blast, 
inches of mercury 10 3 


The blast for?Nos. 1 and 2 is heated by two sets of three 
Cowper hot-blast stoves, and for No.3 by one set of 
three Whitwell stoves. The temperature of the blast 
varies between 700 deg. and 800 deg. Cent. Under 
ordinary circumstances each stove works alternately two 
hours on gas and one hour on blast. 

Nos. 1 and 2 furnaces had become considerably worn, 
and the consumption of coke per ton of pig iron made had 
in 1892 increased to 1.27 tons. They have since been re- 
lined, and in 1894 were again blown in. It is estimated 
that in 1894 the four furnaces produced 121,000 tons, and 
in 1895 will produce their maximum of 145,000 tons. The 
consumption of coke per ton of pig iron in Nos, 3 and 5 
is 0.9 and 1.49 tons respectively. 

The results obtained with furnaces Nos. 1 and 2 during 
June, 1892, are given in the above Table. 

The steel works and steel rolling mills are situated 
under one iron building, covering an area of 23,520 square 
yards. The Bessemer plant is composed of two 10-ton 
converters placed side by side. The spiegeleisen for the 
converters is melted in a cupola furnace adjoining the 
converters. The pig iron is conveyed direct from the 
blast-furnaces in ladles drawn by a small locomotive; 
these ladles also carry the pig iron to the open-hearth fur- 
paces, which are charged with molten pig iron. As the 
pig iron from different furnaces varies in composition, it 
is first tapped into a 100-ton mixer adjoining the blast- 
furnaces, 

The open-hearth department contains four regenerator 
furnaces, two with acid and two with basic hearths, of 
15 tons capacity each. 

The steel rolling mills contain six Bicheroux reheating 
furnaces and two Siemens gas reheating furnaces for sheet 
iron. There are two squeezing rolls for rail and sheet 
blooms, adjoining which there is a Gjers soaking pit, into 
which the blooms are lowered by a hydraulic crane, There 
are besides two sets of rolls, one for rails, and the other 
for plates. 

The puddling hg and iron rolling mill are 
situated in one building, covering 17,640 square yards. 
There are 24 puddling furnaces of } ton capacity each, and 
capable of turning out 724 tons of blooms a day. The 
blooms are shingled under three steam hammers. There is 
also a roll squeezer. The iron rolling mill contains one 
universal and five other rolls, adjoining which there are 
nine reheating furnaces, 

The production of the Alexandroffsky Works in 1892 
and 1893 was as follows : 


1892. 1893, 

Tons. Tons. 

Pigiron ... si ae 92,750 83,360 

Merchant iron and steel... 16,760 16,910 

Rails and railway iron ... 34,450 45,005 
Bridges and other struc- 

tures a bce 5,850 6,270 

Coke ... 58,250 60,360 


The works employ 3756 men, and pay 130,000 roubles 
(13,0007.) a month in wages. 

The Novorossiisk or Hughes Works of the Novorossiisk 
Company.—The Novorossiisk Works were founded in 1870 
by Mr. John Hughes, and began operations in 1874, 
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when they obtained their first order for rails. Having 
gradually enlarged their production, at first on local ore, 
and after 1886 on ore from Krivoi-Rog, these works have 
now the largest output of any in Russia, and in their econo- 
mical position stand first among the iron works of the South 
of Russia. They are situated at Hughsovo, in the Govern- 
ment of Ekaterinoslav, on the Ekaterininsky Railway. 
They stand both on coal and iron ore. The latter, 
although insufficient for the actual wants of the works, 
and containing only 42 ood cent. of iron, has the advan- 
tage of comparative cheapness, costing only 9s. -_ 
per ton at the works, and is smelted together with the 
Krivoi-Rog ore, which has to be brought from a distance 
of 2844 miles, and whose carriage alone costs 83. Ofd. per 
ton. The works have their own coal and iron mines, 
and manufacture their own coke. There are in all 457 
coke ovens, 29 open and 428 Coppée, Smet, and Gobié 
ovens, capable of yielding 177,400 tons of coke a year. 

There are altogether five blast-furnaces, two with an 
average daily make of 200 tons of pig iron, and three 
with a make of 100 tons a day, or 700 tons per diem in all. 
The 100-ton furnaces are being gradually converted into 
200-ton furnaces, besides which the company propose 
erecting a new blast-furnace to yield 400 tons of pig iron 
a day. When this project is carried out the works will 
be able to produce 1400 tons of pig iron per day. 

The Bessemer process is not carried on at these works, 
as they make their rails exclusively of open-hearth steel. 
There are nine Siemens furnaces of 20 tons capacity each ; 
they have all acid hearths, and the average charge is 57 
per cent. forge pig, 3 per cent. manganese pig, 25 per cent. 
ecrap iron and steel, and 15 per cent. ore. Besides this 
the works include steel and iron rolling mills, puddling 
furnaces, &c. a 

The following was the production of the Novorossiisk 
Works in 1892 and 1893: 


1892. 1893. 

Tons. Tons. 

Pig iron ie ne ve 97,150 118,104 

Rail (steel)... a Be 53,250 51,978 
Chairs, fishplates, ard other 

railway iron 2 ie 4,750 4,170 

Puddled iron ... ee ae 6,323 5,080 

Coke ... ee see ... 140,300 151,770 

Coal... oe a ... 990,100 455,705 


The Novorossiisk Company employs 7500 men, of which 
5000 are employed at the works, and 2500 at the company’s 
mines. 

The Drougekofisky Works of the Donetz Company.— 
The next works nearest to the Novorossiisk are the 
Drougekoffsky Works, which were begun in 1893, and 
blew in their first furnace in May, 1894. The Donetz 
Company was founded in Paris in 1891, with a capital of 
six million francs, which was in 1894 increased to ten 
millions, In 1894 only one blast-furnace was in blast. 
This furnace is 65 ft. high, with a cubical contents of 
11,652 cubic feet, and an average daily make of 150 tons. 
The blast is heated by four Cowper hot-blast stoves. The 
works make their own coke from coal procured from 
various mines not belonging tothe company. The coal 
is washed at the works in Schosterman and Kremer’s 
washing machines, — of washing 580 tons of coal 
aday. There are 42 Bernard coking ovens, capable of 
turning out 6 tons of coke per 48 hourseach. In 1895 a 
second blast-furnace, a Bessemer department with three 
10-ton converters, and a rail mill capable of turning out 
835 tons of rails per day, will be in active operation, as 
the company is bound to begin supplying rails this year, 
owing to its having secured an order previous to having 
erected the works for 96,770 tons of rails at 9/7. 12s. 24d. per 
ton, to be supplied over the three ensuing years. An open- 
hearth steel department and sheet rolling mill will be 
also added to the works. 

The Soulinsky Works of Mr. Pastoukhoff.—The last 
works belonging to the second category are the Soulinsky 
Works in the province of the Don Cossacks. These works, 
which were founded in 1870, are rather puddling and 
finished iron, than pig-iron, works, as they have only one 
small anthracite blast-furnace, producing 50 tons of pig 
iron a day, and turn out almost four times that amount 
of finished iron. The peculiarity of the Soulinsky Works 
: -_ they conduct all their operations on anthracite 

uel, 

The dimensions of the blast-furnace are as follows : 


Cubical capacity 5297.5 ft. 
Height ae os ae 45 fb. 0 in, 
Diameter at boshes saa a 15: 40's, 
‘ throat - seg 3.4 6 
+ hearth S65 Re 64.0. 
Height of hearth... ee Cy ie ae 
Number of tuyeres ... bie 6 ‘ 
Diameter 3 in. to 44 in. 


The blast is heated to a temperature of 200 deg. to 
300 deg. The charge is composed of— 


Parts 
Ore... es its a a wat 95 
yi a ss 52 _ ~ ‘i 45 
Anthracite ... es sae en a 75 
Coke ... me 7.5 


The puddling and reheating furnaces are gas furnaces. 
A second blast-furnace, with a yield of 100 tons a day, 
is being erected. The works do not make steel, but 
restrict themselves to puddled iron. They also include a 
large foundry and engineering shops. In 1892 and 1893 the 
production of pig iron was 9980 and 6500 tons respectively. 
The works —_ 2000 men. 

In all the calculations embodied in this paper, the silver 
rouble has been taken as equivalent to 24d, and the 
-— or Russian unit of weight, as equal to 7, of a 


in. 
The following were the prices per ton quoted for manu- 
factured iron at Kieff during June, 1895: 


£ad. 2 om, dy 
Bar iron, ordinary sizes... 1112 6 1118 0 
Sheet iron ... re <c BELC OG 19 4 0 
Boiler plates = «a ADs 16 2 6 
Angle iron... ee as dae 
CO eat ‘eo Beene 
Wire rods ... Ke » t2 2 0 143230 
Tool steel ... ee «= 2238.0 62 0 0 
Sheet steel. . ais 2718 0 


while the following are the customs duties on foreign iron 
and steel according to the last tariff of 1894. The duties 
are denominated according to the gold standard. Abt the 
present date (July 15, 1895) the gold rouble is equivalent 
to eg silver roubles. (Note.—1 rouble is equal to 100 
copeks). 


Cast iron in pigs, scrap, and turn- 

ings, by land or sea = ... 80 copeks per p20d 
Ferro - manganese, __spiegeleisen, 

silico-iron, and chrome iron 

alloys ais a a aes 
Bar iron and all kinds of manu- 

factured iron except those men- 

tioned below, iron blooms, pud- 

dled iron, pieces or ingots, mill 
Tron rails... oF se 355: 00 = 9 
Sheet iron up toNo. 25 Birmingham 

gauge, iron plates over 18 in. 

wide, all kinds of manufactured 

iron over 18 in. wide or high, or 

over 7 in. thick or in diameter, 

fashioned iron, such as branded, 

double-branded girders, cross- 

beams, and such like, complex 

profile, manufactured iron of 

finer calibre, between } in. and 

4in. thick in diameter or width 65 ne re 
Sheet iron over No. 25 according to 

the Birmingham gauge ... ea 
Tinplate, polished, stamped with 

designs, and damascened, sheet 

iron collared, coated with zinc, 

copper, and other metals ... L rouble 55 copeks 


per pood. 


” ” 


Bar and manufactured steel of all 
kinds except those mentioned 
below, steel ingots, steel scrap... 50 copeks per pood 

Steel rails... eas sae acca ‘ 

Sheet steel of all kinds up to No. 25 
according to the Birmingham 
gauge, steel plates over 18 in. 
wide or high and 7 in. in thick- 
ness or diameter, fashioned steel, 
branded, double branded girders 
and cross-beams, and of other 
like complex profile, fine assorted 
steel from } in. to fin. in width 


eT ” 


or diameter we me «a0, OO on pe 
Sheet steel above No. 25 according 
to the Birmingham gauge ... 80 a PA 


Tron and steel wire: 
(a) From jin. in width or 
diameter to No. 25 Birming- 
ham gauge inclusive .. Lrouble per pood 
(2) Above No, 25 to 29 inclusive 1 rouble 50 copeks 


per pood 
(c) Finer than No. 29 ... 2roubles ,, 





THE PRODUCTION OF IRON BY A NEW 
PROCESS.* 


By Mr. RK. A. Haprizip, Member of Council. 


Tuer metal iron may be truly termed the backbone of 
this Institute, and though we have wisely added the 
word steel to our title, yet the more we study the latter 
material or alloy, the more we find that the predominant 
partner iron, though so much influenced in its charac- 
teristics by the presence of the second element carbon, 
cannot be robbed of its leading position. In other words, 
that though the metal’s qualities may be modified by the 

resence of other elements, it never entirely loses its own 
individual characteristics, which make it the king of 
metals, both as regards utility and general interest, to 
either the scientific or practical observer. 

With that German thoroughness, which must be al- 
ways admired, whether in the arts of war or peace, Dr. 
Ludwig Beck has attempted to tell the tale of this friend 
of our Institute in his ‘Geschichte des Eisens,” and 
showing the mass of literature which he has had to 
examine, it may be mentioned that so far he has issued no 
less than six volumes, each containing about 400 pages, 
with a promise of still more to follow before his ‘‘ Tale of 
Iron” is complete. The Jron Age, with characteristic 
enterprise, is now publishing a translation of portions of 
this important work. 

Although we all know that iron is an ancient friend of 
mankind, Mr. Thomas Turner, in his recent excellent 
work, ‘‘ The Metallurgy of Iron,” mentions a new point, 
namely, that it was probably in use before the early bronze 
period. Healso mentions that the oldest fragment of iron 
known is on exhibition in the British Museum, and is be- 
lieved to date from B.C. 3733. It was found in one of the 
air passages of the great pyramid at Gizeh. It is a thin, 
short, irregular, wedge-shaped piece, about 9 in. long and 
3in. broad. The purpose for which it was used is doubt- 
ful. It would, therefore, appear that even in prehistoric 
ages more was known about this metal, its production 
and uses, than we have sometimes been willing to allow. 





*Paper read before the Iron and Steel Institute at the 





Birmingham meeting. 





In the now dim distant past, in the pre-Institute days 

“‘away back in the sixties,” a few moving spirits, many of 
whom, one is glad to say, we find still with us, founded our 
Institute with the special object of studying iron, its 
manufacture and applications. The process for produc- 
tion now to be described is one that, so far as can be 
ascertained, has not before been accomplished, and it may 
be of interest, perhaps, not as yet from a practical point 
of view, but as one of scientific interest. Fortunately, it 
will not at present be a process likely to startle the 
equanimity of our owners of blast-furnaces, puddling 
mills, or the makers of its more refined companion, steel ; 
yet a sample of the metal in which we are all so much 
interested, produced by a different method from any yet 
used, may be of some interest. 

The writer was led to carry out these experiments in 
March, 1894, after reading the interesting papers of 
Messrs. Green and Wahl, of Philadelphia, respecting the 
production of pure chromium and other metals by similar 
means to those now described. 

The first experiment was carried out by heating iron 
oxalate in a basic-lined crucible for about 15 minutes. It 
was thought that the heat would decompose the oxalate 
and leave ferrous oxide. To this was added aluminium, 
and the fluxes described ; the whole being maintained at a 
high temperature, and the contents of the crucible stirred 
well together. There were signs of a strong reaction, but 
very little slag was formed. ‘The following were the pro- 
portions used : 

Experiment 1335s. 





Ib. 02, 
Ferrous oxalate ad Ae Ae ct 3 0 
Granulated aluminium _... bce sah 09 
Lime ... aS Le BS 0 2 
Fluor spar 0 15 
Total... ee oe ae 3 124 
This gave a metal of the following analysis : 
Per Cent. 
Carbon by colour... ae Ae Trace. 
Silicon ae ; 3.50 and 3.55 
Tron... Ay : oF 56.70 
Aluminium as .. Not determined 
Specific gravity ... . 4.85 


This material was exceedingly hard, and was evidently 
an alloy of iron and aluminium. Notwithstanding the 
absence of carbon, it was hard enough to scratch glass, 
could not be filed, was not attracted by the magnet, nor 
was the needle of a compass deflected in the slightest 
manner. 

A repetition experiment was made with the same 
materials, but still the results were not satisfactory. 
The iron was certainly increased to 80 per cent., but the 
material was hard, though not so much so as the first 
product, and was evidently still an alloy of iron and 
aluminium. 

These experiments being unsuccessful, some ferrous 
oxide was obtained in place of the ferrous oxalate, and 
the following experiments made : 


Experiment 1335p. 


lb. oz. 
Ferrous oxide aie sas as ia 20 
Granulated aluminium ... aes aa 0 9 
Lime ... aa ay ia wi si 0 2 
Fluor spar ... 0 14 

2 124 


A small ingot, weighing 12 0z., was obtained, which could 
be forged, though not easily. The material showed 0.51 
per cent. carbon by combustion. 

These experiments being still unsatisfactory, as the 
object was to produce pure iron, some specially prepared 
ferrous oxide was then obtained, and after several 
attempts a small ingot, weighing about 1 lb., was pro- 
duced, showing 97.50 per cent. of iron, with only 0.03 per 
cent. of carbon ; the remainder being practically silicon 
and copper, the former being probably reduced from the 
crucible lining, and the latter being the impurity of the 
ferrous oxide. The following was the exact mixture em- 
ployed : 

Experiment 3535a, 


Ib. 02, 
Ferrous oxide ae ead wad es 20 
Granulated aluminium _... " aug 0 9 
Lime ... se are Be se Bs 0 2 
Fluor spar ... 0 14 

2 123 
This gave a material which analysed as under: 

Per Cent. 
Carbon... . ae soa as in at ee 
Silicon... aa ae daa Hie eh 1.17 
Sulphur pe oe aa ae aa 0.17 
Phosphorus ... 1G rin ee ee 0.016 
Aluminium ... os is dei Sas 0.02 
Copper.. ea acs Ane pee 
Tron... cae * 97.50 
— gravity - a si sca 7.75 
The specific gravity of Professor Arnold’s 


sample of pure iron, containing 99.87 
per cent, of iron, was... ais aad 

(Since the preparation of this paper a still purer sample 
has been obtained, containing 99.75 per cent. of iron.) 

The comparatively large percentages of silicon and 
copper can probably be avoided by means of better 
appliances, but the main object for which the experiment 
was undertaken had been accomplished, namely, the fact 
of ee to produce iron direct from its oxide, and 
in which carbon is practically absent, in a way that has 
probably not before been attempted. The reaction of the 
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above is, of course, a simple one, being represented by the 
following formula : 
3 FeO + 2Al= Al,0, + 3Fe, 

A very stiff cake of black crystalline slag was formed 
during the reaction in the crucible. After breaking 
through this the resulting metal was then poured into a 
small cast-iron mold. The metal appeared to be very 
fluid—the small ingot piping considerably, but probably 
this was owing to the comparatively high percentage of 
silicon present (1.17 per cent.). Decarburised iron, pro- 
duced by the ordinary steel-making process, is permeated 
with gases, and this was found to be so even in the 
crucible-melted Swedish iron in Professor Arnold’s experi- 
ments. It would be interesting to carry these experi- 
ments further, to see if iron produced in this manner 
would be entirely free from porosity, and, if so, the 
qualities of such a material. 

There seems little doubt that with an oxide free from 
impurities pure iron could be obtained. This method 
might, therefore, be found of use for the production of 
iron for special experimental purposes, as with a little 
more care no doubt the carbon could be kept practically 
nil. Its commercial application is, of course, out of the 
question for the present ; but asthe methods of obtaining 
the reducing metal (aluminium) required are cheapened, 
a process might eventually be found to have a practical 
value. 

As regards the cost, with aluminium at 1s. 6d. per 
pound, and the protoxide of iron at, say, 4d. per pound, 
this would probably work out something like 1s. 6d. per 
pound of metallic iron produced. 

It may be interesting to mention that, as regards the 
production of aluminium, the use of which is now proving 
of considerable importance, that though those who ex- 
aggerate its value in steel manufacture are its worst 
friends, Professor Roberts-Austen stated, a short time 
ago, in the interesting report presented to a committee 
appointed for the purpose of investigating the question of 
‘* Electrical transmission of power from the Periyar River, 
Southern India, and its applications for various pur- 
poses,” that the cost of producing aluminium could now 
be brought down to as low as 1s. per pound, as follows: 


d. 
Energy a 1.10 
Aluminium (2 1b.) ... re the 6.0 
Labour and superintendence oe 1.5 
Interest, repairs, and maintenance 2.0 
Chemical stores ssi * 1.0 
Carbon electrode 2.0 





Cost of 1 lb. se ne 124 
It would be interesting to know how the Keduction Com- 
any, now at work with power supplied by the mighty 
hn proceed, and whether there is any future chance 
of still more reduced costs. 

Messrs. Green and Wahl have pointed out, in their 
various interesting communications to the Franklin Insti- 
tute, that protoxide of manganese, reduced by aluminium, 
gave a yield of 83 to 97 per cent. of the theoretical quan- 
tity of mineral present. Probably, therefore, it would 
not be possible to avoid a similar percentage of waste in 
the production of iron on similar lines. If so, that would 
be a serious addition to the cost; but, as before sug- 
gested, provided the metal aluminium could be produced 
cheaply enough, might not this method be found of ser- 
vice in the manufacture of pure iron for certain classes 
of electrical work? Purity of material is in this case of 
special importance, and though the small experiments 
described here have not yet given absolutely pure metal, 
they, at any rate, show that the direct reduction of iron is 
comparatively easy. When it is remembered the round- 
about way by which we now produce iron, it would cer- 
tainly seem as if scientific advances will show some way 
of avoiding this, and the method now described can cer- 
tainly be said to be direct. 

Those better acquainted with the chemical side of the 
question will probably be able to offer some information 
as to the probability of such a process being commercially 
applicable by means of better methods and apparatus, 
but the writer ventures to hope that the presentation to 
this Institute of a sample of iron made by what he be- 
lieves to be an entirely new method may be of some in- 
terest, even if the process presents no commercial value, 
which at the present time he does not for one moment 


suggest. 





SMALL CAST-STEEL INGOTS.* 
By R. Sairu-Casson, Birmingham. 

THE importance of obtaining small steel ingots cheaply 
concerns the Midlands more than perhaps any other dis- 
trict in Great Britain. The old mills cannot possibly 
compete in manfacturing large sizes with the splendid 
appliances of the modern steel works. Only*in small 
sections is there any chance of doing business successfully ; 
and, indeed, the home demand is principally for sheets, 
strip, and small sections. 

At present such mills are dependent upon the large 
steel works for their supplies of blooms and billets, only 
to be had, at reasonable prices, when the steel works are 
short of orders for rails, plates, and finished bars. At 
other times, however, they are difficult to obtain unless 
very high prices be paid. Again, such steel rolled in large 
mille from huge ingots, having had somuch work put upon 
it, itis found to be very hard to roll down in the small 
mills. It brings a considerable extra strain upon the 
machinery, involving extra firing, wear and tear. Itmay 
not be generally known that the less steel is heated the 
better. However good the quality may be, it does not 


* Paper read before the Iron and Steel Institute; Bir- 
mingham Meeting. 





stand the fire like iron; in fact, when welded it will 
break at the weld with a crystalline fracture, whereas 
iron of good quality will show as good a fibre at the weld 
as anywhereelse. It is no doubt mainly for this reason 
that it has not been so successful for chains and other 
purposes where fibre at the weld is a sine qua non. In 
my efforts to introduce steel I have often met with this 
objection. It is therefore of the first importance to the 
manufacturer of small sizes, and especially to the pro- 
prietor with mills slightly under-engined, to have a 
material that they can roll down easily, whilst giving 
their customers the quality needed. and be quite inde- 
pendent of the large steel works for their supplies of 
material. These results can be got with small ingots. 

It may be argued, and I have no doubt that the im- 
pression is entertained by many experienced steel experts, 
that unless you have previously rolled down the ingots 
into blooms and billets, sufficient work has not been put 
upon the steel; but this argument applies with equal 
force to large sections, which are invariably rolled direct 

Fig. i. f.—— 


Arrangements for casting, 108) + 


























stripping, this being caused by the contraction and by the 
presence of the fireclay division ferrule, which maintains 
heat, and, therefore, softness in the neck during shrinkage 
of the remainder of the ingot. 

Figs. 1 to 3 show an arrangement for casting 108 ingots 
5 in. by 5in. by 2U in., weight about 130 lb. each, from 
one runner pipe taking about 64 tons of steel at one cast. 
The Shelton Iron and Steel Company, I believe, use the 
system in 6-in. ingots for any regular repeat orders for 
small angles and tees. The fireclay division ferrules are 
not shown ; they are set in the tops of the moulds. 

The writer’s plan is to cast a number of blooms, billets, 
or slabs inone mould. All the blooms, billets, or slabs 
are connected in the casting, but are more or less sepa- 
rated in the cooling = at the tops and bottoms, which 
can be done either by a blow with a sledge-hammer or in 
a pair of shears. Figs. 4 and 5 illustrate a mould con- 
structed thus. Fig. 3 is a plan of Fig. 1. 

The mould is made in two parts as shown, which, when 
in use, are held together by the bolts passing through, 





































































from the ingot. On reflection, it will be seen that there 
is infinitely more work upon, fay, a 3-in. ingot rolled into 
}-in, square, than a 15-in. ingot into 5in. square. The 
former is reduced in the rolling down to ;';th of original 
size, and the latter one-ninth. 

Another argument that may be advanced against the 
small ingot is the question of cost. It may be urged that 
the labour in casting is greater than with a large ingot, 
and consequently swamps the saving effected in dis- 

nsing with the rolling down into blooms and billets 

rom large ingots. I admit that the cost would be more, 

but from information I possess, 1s. per ton or so would 
cover it, whilst the enormous first outlay of cogging and 
billeting mills is avoided. The Belgians and Germans, 
notably the Hasper Works, are alive to the importance of 
the matter, and are rolling extensively from small ingots. 
This may to some extent explain the severe competition 
we have from those quarters. 

Patents have been taken out for the casting of small 
ingots by Mr. Joseph Turner, of Kilmarnock, N.B., and 
by the writer. 

Mr. Turner’s system of casting small ingots is specially 
contrived for the ingots to be run from the bottom, having 
runner bricks set in the bed after the manner of the old 
**hen and chickens” moulds. Its chief features are the 
grouping of several moulds in one ingot mould casting, 
the combination therewith of the piling of the moulds one 
upon the other in the casting pit, and the insertion of a 
small fireclay ferrule or division brick in a hole in the top 
of each mould. In this way the steel rises from the lower 
row of moulds into the second row, and from the second 
row into the third row, and so on, so that as many as 120 
ingots, containing 10 to 15 tons of steel, have frequently 
been successfully cast through one runner pipe. When 
the Weardale Iron and Coal Company used this system 
before they put down their large cogging mill, it was their 
regular practice to cast 72 ingotson cone bed from 10 tons 
of steel, and after stripping all the ingots in 10 to 15 
minutes, they were able to set the same moulds for the 
next cast. A large Derbyshire company now uses the 
system, and, I believe, with great advantage. 

Their usual sizes are 4 in. square, 7 ip. square, and 
6 in. by 5 in. slabs, the weights being 80 lb. each. Both 
this company and the Weardale Company have used Mr. 
Turner’s plan for five or six years, the latter company 
casting over 6000 tons of ingots by the system. A Shef- 
field firm also uses it regularly for tyre ingots made at 
their Siemens furnaces, the economy of bricks and runners 
amounting to 1s. to 1s, 3d. per ton, as compared with the 
er tyre ingot system. 
which the steel is teemed may be an ingot mould, which, 


of course, makes an ingot, or it may be a runner pipe or| wire drawn down, by Messrs. 








Fig. 4. Elev" of 4 the mould looking at interior. (7, 
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being secured by the wedges or cotter pins. In the form 
shown, the mould is constructed for forming rectangular 
billets, which are connected together when hot by a web 
of metal, but which part in the cooling. 

By the kindness of Messrs. Brown and Freer, Leys 
Iron Works, Stourbridge, I have had five similar steel 
ingots rolled down into 1-in. rods in order to ascertain 
the waste in heating, rolling, and cropping, with the fol- 
lowing results : 


ewt. qr. lb. 

Weight of ingots before heating... 2 3 17 
a s, after heating and 

rolling hei 5s ius = 28 4 

Weight of ingots after cropping 2 2 2 


* +» cropping ends 00 9 
Showing a loss of 4 per cent. in heating and rolling, and 


The centre runner into | 3 per cent. in cropping. 


, also 


Samples are exhibited of rounds, billets, and hoo 4 
on, 0 


F, A. Power and 


trumpet, lined by a brick sleeve or with ganister, as is | Saltley, Birmingham, without any annealing, to 26G 


frequently used in bottom running systems. The ingots 
are virtually joined together without a runner at their 
adjacent tops and bottoms. Notwithstanding this joining, 


| 


| 


from No. 7 rods, besides lock cases, cycle fittings, &c, 
showing that for all | apeyeond ny mae to which soft steel 
is applied, the steel is as good as it can possibly be rolled 


they practically fall away from one another during | from small case ingote. 
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a PATENT 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specitication is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 


C ¥ Specifications may be obtained at the Patent Office 
ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 


The date of the advertisement of the tance of a complete 
cification is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a yplete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17.555. J. H.R. Dinsmore, Liverpool. Apparatus 
for Making Gas from Coal. (2 figs.] September 15, 1894. 
—These improvements are described and shown applied to the 
feeding of coal continuously and automatically to a rotary gas- 
making retort. a represents the inlet end of the rotary retort, of 
which bis the mouth, and c the joint between the rotating mouth 
and the stationary part. Above the elbow /, which conveys the 
material supplied to it to the mouth b, there is a feed hopper de- 
vice comprising a hopper g, a mouth h having a floor h' with longi- 
tudinal slots h? therein, and a tapered cylindrical shoot or chamber 
i with vertical slots i’ in the upper part of same; the floor h2, 
upper part of the cylinder i, and the outer part of the mouth h, 
forming an annular chamber at this part. On the lower part of 
the chamber ¢ a box j is provided, which has on its lower end a 
cylindrical tubular projection j! which fits in the annular vessel /'!, 
making a lute joint therewith ; and also a discharge shoot j*, 
through which the fuel is shot into the mouthpiece elbow f. The 
mechanical feeding device consists ofa plunger k' nearly filling the 
tapered cylindrical chamber i. On this part k! there are formed 
parallel projecting parts k2, which work in connection with the 
vertical slots i'. Above these again are gradually extended pro- 
jecting ribs k3, notched at their outer edges, which are adapted to 
work in connection with the slots h2 in the floor i! of the hopper 








mouth h, The plunger is moved up and down by acam / on the 
shaft Z!, working in connection with the lever 72, the outer end of 
which is fixed on the bar /3, and the inner end on the upper part 
of the feeding device. When the plunger is in the lowermost 
position, the top of the projecting part or ribs k*'will lie within the 
slots h2, and the lower end of the plunger k' will have passed the 
lower ends of the slots i'. In this position communication 
between the chamber é and the hopper g is practically cut off, and 
the material below the plunger will be in a closely pressed condi- 
tion. In the return action, the material that lies within the 
annular chamber round the top of the chamber 7 and that above, 
can fall through the slots h2 in the floor h, and into the chamber 
7. In the downstroke the material under the projections k% 
will be forced into the chamber h by the projections, whilst 
that lying below the plunger k! will be forced downwards 
into the chamber i which is always full of coal, it being 
held up therein by the valve m, mounted on the shaft m' 
(which serves as a vertical support and slide for the plunger de- 
vice to work on), and held on its seat by a spring m?. Thus when 
the material is forced downwards by the descent of the plunger, it 
opens the valve, and falls past it into the box j, and so down into 
the conduit leading to the retort a. As soon as the descent of the 
feed plunger ceases, or it begias to rise, the valve m is closed by 
the spring m2. (Accepted July 24, 1895). 


GUNS AND EXPLOSIVES. 


17,578. H.W. Holland and T. Woodward, London. 
Breechloading Small arms. [4 Figs.) September 15, 
1894.—This invention relates to breechloading small arms, in 
which the breech is opened and closed by a breech-block actuated 
by a hand lever, and its object is to improve the lock and cocking 
mechanism of arms of this class. g isthe main spring of the re- 
bound type. Both its limbs operate on the hammer, or combined 
tumbler and hammer. A stud upon the main spring at g' is 
received into a lump upon the trigger plate, and forms a joint 
about which the spring can turn. The claws at the extremity of 
the upper limb of the main spring engage with the link i. The 
lower end of this link is jointed to the hammer at 1. h* is the 
centre avout which the hammercan turn. The trigger k and sear 
él are provided with aspring k2. h3 is the bent in the tumbler or 
bammer int» which the sear nose drops to retain the hammer 
in the cocked position. / is a lever jointed to the frame at ' ; it 
be sr when the breech is closed to compress the main spring by 
elevating its lower limb, but, when the breech is open, it allows the 
end of the lower limb of the main spring to descend and to come 
to press upon the heel of the hammer. The ‘‘ compression lever” 
t receives its movement from a stud a2 on the hand lever, its upper 
end being connected with this stud by a link m ; or the stud may 
be upon the link, in which case it is received into a hole in the hand 
lever. Fig. 1 is the first position, that immediately after firing. 
In Fig. 2 the breech has been opened and the extractor has 
Operated. In opening the breech the hand lever has thrown back 


the compression lever / out of the position in which it supported 
the lower limb of the main spring, and the main spring in expand- 
ing has passed from the position shown ia Fig. 1 to that shown in 
Fig. 2, 80 by the action of the main spring the hammer has been 
brought to the cocked position ; the sear also has dropped into 
the bent to retain the hammer. On closing the breech again after 
inserting a new cartridge the compression lever? is raised as is 
shown ia Fig. 4, and by it the main spring is compressed ready for 





firing. On pulling the trigger the hammer is released and returns 
to the position shown in Fig. 1. In the positions shown in Figs. 1 
and 4, the main spring acting through the parts / and m, toate to 
retain the hand lever in its position beneath the trigger guard. 
Whilst in the position shown by Fig. 2, the main spring operates 
to force the hand lever forward as far as it will go; thus the main 
spring acts also as a lever spring. (Accepted July 24, 1895.) 


ELECTRICAL APPARATUS, 


17,808, H. Lyon, Glasgow. Electric Arc Lamps. 
[3 Figs.] September 19, 1894.—In a lamp made with these im- 
provements, the carbons A and B are secured in holders C and D, 
having knobs E and G screwed to their tops for connecting them 
by a cord H which passes round a pulley J. The pulley J turns 
in a bracket K which is fixed to an upper stationary horizontal 
plate L connected by vertical rods M to a lower horizontal sta- 
tionary plate N, The holders C and D are arranged to nearly 
counterbalance each other, the upper one C being weighted by a 
disc P, so as to have a slight tendency to descend. The holder C 
of the upper carbon A passes through a tubular guide socket Q in 
the stationary plate N. A flat ring or washer R rests on the 
top of the guide socket, when the parts are free, the holder tube 
being then able to move downwards through the washer, but 
being prevented from doing so when the washer is slightly in- 
clined. The washer R is the piece by means of which the aut-- 
matic adjustment of the holder tube is effected ; and itis acted on 
by a fork RI at the lower end of a vertically guided link R?. The 
upper end of the link R* is jointed to one end of a lever R3, the 
fulcrum of which is in a emall vertical bracket R+. The other end 








of the lever R# is fork-shaped, and is jointed at each side to a 
solenoid core R5, the lower erd of which core is within a solenoid 
coil S through which the current actuating the lamp passes. The 
upper end of the core R5 is within a solenoid coil T of comparative 
fine wire, through which passes a shunt current, the ends of the 
wire being connected to the opposite terminals V and V! of the 
lamp, or one of them, to a part in immediate electric connection 
with the upper carbon A. An adjustable spring W is connected 
to the lever R® at one end, and adjustable by means of a screw 
nut W'. If the carbons become too far apart, the consequently 
increased resistance to the current through them causes the down- 
ward attraction of the lower solenoid S on the core R* to diminish, 
and the core rises by the action of the upper or shuat solenoid T. 
This rising of the core R°, acting through the lever R3, moves the 
waeher R into the horizontal position, and allows the carbons A 
and B to approach each other. The opposite action will take 
place should the carbons A and B come too near each other. The 
adjustable spring W prevents oscillation. (Accepted July 24, 1895). 


LIFTING AND HAULING APPLIANCES. 
8. G. Bennett, Smethwick, Stafts. Safety 


dents, when the cages of hoists or lifts are descending, by provid- 
ing a safety gear which precedes the cage, and this safety gear 
coming into contact with any obstacle or projecting body auto- 
matically stops thecage. This invention is carried into ¢ffect by 
means of the safety steps and strikers and general gear described 
in Patent No. 13,111 of 1887, In addition to the cage being fitted 
with the gear therein described, there is also fitted to the bottom 
of the cage an iron or wood framing preferably hinged, or other- 
wise fixed, tothe back or other part of the cage. This framing is 
shown at A, being hinged at the back at B and fitted with webbing 
at C. Although the hinged arrangement allows it to move freely 
upwards, it is prevented from travelling too far downwards by 
passing through slots or forks D in the connecting-rods G attached 
to the frames M, these frames being placed on each side of the 
cage. The action is as follows: When the framing A comes into 


| Figs 
ji |\ Boe | 
f = : Ve : —f nad 
>.9- ‘0 -- 




































































A 








NEW 


contact with any obstacle it is moved upwards. This motion is 
immediately communicated to the connecting-rods G attached to 
the frames M, and raises the strikers L. The motion of the 
strikers withdraws the rollers O as indicated in Fig. 2. As this 
prevents the rollers actuating the horns H, the steps F will 
remain in their normal position. As the cage continues to descend, 
it immediately rests upon the nearest step, as shown at E, Fig. 2, 
where the cage is about to rest upon the step. However quickly 
the cage may be travelling, if a man’s head or body should come 
into contact with the framing A, the cage will be automatically 
a before any injury can be inflicted. (Accepted July 234, 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,146. C. H. Berry, Manchester, and J. Snowdon, 
Jun., London. Apparatus for Lubricating Moving 

arts of ery. (7 Figs.) August 8, 1894.—Specifica- 
tion of Patent No. 10,348 of 1885 describes apparatus whereby 
solid lubricant, such as asbestoline, is forced by a piston moved 
slowly along a cylinder containing the lubricant, so as to be 
conveyed by pipes or other conduits to bearings and other 
parts of machinery requiring lubricati The p t inven- 
tion relates to appliances to be used in connection with appa- 
ratus of the kind referred to, for the purpose of conveying 
the lubricant to revolving parts, such as crankpins or eyes of 
connecting-rods, or to sliding parts, such as crossheads or 
slippers. In order to lubricate a projecting crankpin as shown 
in Fig. 1, forcing ——— of the kind described in the specifica- 
tion above referred to is placed in such a position that the lateral 
aperture A by which the lubricant is forced out is in line with the 
axis of the crankshaft 8. From the aperture A there is connected 
through a stuffing-box a pipe P in the form of a crank to a hole 
bored in the centre of the crankpin C leading by a crosshole to the 





























periphery of the pin. As the crankpin revolves, the crank lubri- 
cating pipe P revolves with it, and an eccentric or cam E upon it 
works the pawl lever which actuates the worm gear by which the 
pressing piston fis moved. The pipe P may be connected to the 
crankpin C by a tubular link p, as shown in Fig. 2. The pipe P 
may be made toslide telescopically as shown in Fig. 3 to allow for 
the centres of A and S being out of line. For the same reason the 
modification shown in Fig. 4 may be used, the pipe P being fit:«d 
to slide in a block Q attached to the crankpin C, the lubricant 

assing through a slot q cut through the side of the pipe P. Whcn 
t is desired to connect the lubricating pipe to the side of the eye 
of a connecting-rod R or to the strap of an eccentric or to a slipper 
or crosshead, the pipe is jointed as shown in Fig. 5, 80 a8 to form 
lazy tongs L which are folded together or drawn out as the con- 
necting-rod moves in its circular path or as the slipper or cross- 
head reciprocates. In this case a limb M of the lazy tongs next 
the aperture A of the pressing cylinder may move the pawl of the 
forcing apparatus F. Instead of making the lubricating pipe in 








17,634. 
= for Hoists and the Like. (2 Figs.) Sep- 
tem 17, 1894.—The object of this invention is to prevent acci- 


the form of a lazy tongs as shown in Fig 5, it may be, as shown in 
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Fig. 6, a flexible metallic pipe P wound round a spring drum D, 
through the tubular axis of which the lubricant is forced into the 
pipe P. In many cases where the movement is not very great the 
ubricating pipe may be made with a bend or with several bends 
or flexible parts which yield sufficiently to allow for the motion 
— part to which the pipe is connected. (Accepted July 24, 
1895). 


18,093. T. N. Robinson, Rochdale, Lancs. Cir- 
cular Saw Benches. [3 Figs.) September 24, 1894.—This 
invention bas for its object to provide a simple and efficient feed 
motion for light circular saw benches. In the application of this 
improved feeding mechanism to a canting fence, a represents the 
frame of the saw bench, b the circular saw, mounted upon a 
spindle c which carries a pair of fast and loose pulleys d, d driven 
from a countershaft and belt (not shown). On the saw spindle is 
secured a small pulley ¢ which by means of a belt (not shown) 
gives motion to a pulley / secured upon an intermediate shaft 
g carried in brackets on the bench frame a. A cone pulley g' on 
this shaft is connected by a belt (not shown) to a similar cone h! 
secured upon a shaft / which is carried in brackets on the frame a 
at the other end of the machine. A spur pinion ‘keyed upon the 
shaft h gears into a spurwheel j! keyed upon a shaft j and com- 
municates motion to it. On this shaft is secured a grooved 
pulley k, around which a band or ro for the purpose of 
giving motion to the feed. A fluted feed roller m is secured to a 
spindle » carried by one arm of a lever o pivoted on a bracket or 

















stud p secured to or cast with the adjustable fence g. This fence 
is mounted in slides on the top of the bench frame a as usual, and 
set as required by ascrew q!. The other arm of the lever v comes 
against a stop-piece 7 on the end of a screwed stud 7!, the position 
of which is adjusted by a handwheel 2 so as to prevent the feed 
roller m being pulled against the fence when no timber is being 
operated upon. The band / passes from the pulley k under a 
grooved pulley s mounted upon a lever ¢ pivoted at ¢' and 
weighted by a rod and weights /2. From the grooved pulley « the 
band / passes upward over a guide pulley v, and thence round a 
grooved pulley »' secured to the spindle m of the feed roller m to 
which it gives motion. The band returns over a guide pulley wl, 
which, with the pulley u, is carried by a bracket u2 secured to the 
top of the saw bench. From this guide pulley it passes downward 
to a grooved pulley s', carried by the weighted lever t, back to its 
driving pulley k mounted upon the shaft j. The guide pulleys 
8, 8', mounted upon the pivoted lever ¢, aided by the weights ??, 
serve to maintain the necessary tension on the band / notwith- 
standing the variation in thickness of timber being operated upon, 
and also to hold the driven fluted feed roller in contact with the 
timber being cut, and impart sufficient pressure to it to enable the 
timber to be fed without slipping. (Accepted July 24, 1895). 


RAILWAYS AND TRAMWAYS. 


13,569. J. Johns, Harrogate, Yorks. Railway 

g Apparatus, &c. (10 Figs.) July 13, 1894.— 

Fig. 1 is a diagram illustrating an arrangement for preventing the 
collision of trains at a crossing of two double-line tracks. 2 are 
depressible levers, 3 non-depressible levers, and 7a two-armed 
levers connected to the depressible and non-depressible levers, 
and to the corresponding phores, so that when either depres- 
sible lever is depressed by a passing train, the corresponding non- 
depressible lever and semaphore will be raised into the danger 
position. The lever arm 7a of the depressible lever 2 that is con- 
nected to the distant semaphore 10 on the up-line of the track I, 
is connected by a wire to the lever-arm of the depressible lever 2 
of the home semaphore lla of the up-line of the track II, and also 
by the wire to an arm 71 on an extension of the shaft 4of the de- 
pressible lever 2 of the home semaphore 11) of the down-line of 
the trackI1I. The depressible lever 2 of the distant semaphore 10a 
on the up-line of the track I I is similarly connected to that of the 
home semaphore 11 of the up line of the track I and to that of 
the home semaphore llc of the down-line of the track I. 
The depressible lever of the distant semaphore of the down-line 
of each track is supposed to be similarly connected to the depres- 
sible levers of the home signals of the track that crossesit. If 
now a train T pass along the up-line of the track I and over the 
depressible lever 2 of the distant semaphore 10, this lever will 
be depressed and raise the corresponding non-depressible levers 3 
and semaphore 10 into the danger position to protect the train in 
the rear, and will also place the home semaphores lla and 11) to 
“Danger” and raise the corresponding non-depressible lever 3 
into their locked positions, so that a train passing along either of 
the lines of the track I I towards the crossing will, if the danger 
signal be disregarded, be stopped by means of the non-depressible 
lever 3 of the corresponding home signal, before reaching the 
crossing, 80 that the first-mentioned train will be protected in front. 
Fig. 2 illustrates a locomotive provided with one construction of 
train-stopping and alarm-sounding apparatus according to this 
invention. 13 isan axle mounted on the locomotive and carry- 
ng an arm 15 provided with an antifriction roller. The axle 
13 is provided with two other arms 16 and 17, the arm 16 being 
adapted to be connected to the audible signalling device in 
the guard’s van, and the arm 17 being adapted to operate the audible 
signalling device on the locomotive, to shut off steam, and to apply 
the steam brakes. The arm 17 operates the brakes by means of 
a four-way cock 18 connected to the boiler 20 and arranged on a 
pipe 21 connecting two steam brake cylinders 22 and 23, arranged 
at the two sides of the locomotive. The cock 18 is alsoprovided with 
a pasrare communicating with the atmosphere. The arrangement is 
such that when the plug is in one position, steam is free to pass 








from the boiler through one port into the brake cylinder 22 
through the other port, and into the cylinder 23 through the pipe 
21, and that when the plug is in another position, the interior of 
the two steam brake cylinders is in communication with the atmo- 
sphere through the plug and one port. The arm 17 is attached 
at its free end by a link 17a to a jointed rod 28, so as to 
be adapted to operate, by acting on handles 31 and 82, the whistle 
33 and a valve 34 controlling the supply of steam to the driving 
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cylinders of the locomotive. Each of the cylinders of the steam 
brake apparatus contains a piston which is arranged to be pro- 
pelled by steam in opposition to the action of a coiled spring 4, 
and is connected by its rod 37 to an arm 38 fixed on a rockshaft 
39 provided with arms 40 connected by links to toggle joints for 
working the brake-blocks at the respective sides of the locomotive, 
so that when steam is admitted to the brake cylinders the blocks 
will be brought to bear upon the respective wheel rims. (Accepted 
July 24, 1895). 


STEAM ENGINES, a ~Naaed EVAPORATORS, 
Cc. 


16,729. J. Williamson, Greenock, and R. Risk, 
Cambuslang, N.B. Filtering Apparatus for Boiler 
Feed Water. [3 Figs.) September 3, 1894.—The improved 
apparatus is arranged so that the water may pass through it on 
its way from the feed pumps to the boiler. It comprises a vess2l, 
the lower part A of which is cylindrical, the upper part B being 
conical or dome-shaped. Centrally in the lower cylindrical part 
A of the vessel there is a tubular piece C, the bottom of which 
fits into a raised part D of the bottom of the vessel, and is made 
with a collar E to rest thereon. The bottom of the tubular piece 
C communicates through a space in the cylindrical space A (in- 
closed by the raised part D) and a stop valve G, with the branch 
H proceeding to the boiler, the upper end being closed by a screw 
cap J, which can be removed for cleaning purposes. The piece C 
is perforated, and on it there is placed a bobbin-like piece K, 
which rests on the collar E, and is pressed downwards by the 
screw cap J. The barrel of the bobbin-like piece has coiled on it 
the filtering material L, which may be in the form of matting, 
yarn, strand, or cord. The upper end disc of the tobbin-like 
piece K may be separate, so that the action of the screw cap J 
may cause it to compress the filtering material L against the 





bottom end disc of the bobbin-like piece. The barrel of the 
bobbin-like piece K is made with vertical slots M, through which 
the water passing through the filtering material L finds its way 
to the central tubular piece C, and thence to the branch H, pro- 
ceeding to the boiler. The inlet N for the water to be filtered is 
at one side of the vessel, and extends upwards with a widening 
area, 80 that the current may become slower, and it opens into 
the interior of the vessel at some distance up the side. The water 
entering the vessel has not immediate access to the filtering 
material L, there being interposed a shell of thin metal P, over 
the outside of which the water spreads, getting to the interior of 
it by passing under its bottom edge. The shell P rests on the 
raised part D and on lateral projections Q on the inside of the 
part A nearthe bottom. Internal projections R on the conical 
part B bear on it and hold it in place. Owing to the comparative 
slowness of the current within the vessel, there is opportunity for 
oil or light impurities to rise to the top of the vessel, whence they 
may be discharged through a stopcock S on the top of the conical 
part B. And within the shell P also light impurities may rise to 
the upper part of the shell, which is made higher than the filter- 
ing ts for the purpose, such impurities passing off through a 
small hole T in the top of the shell, or it might be through a stop- 
cock, or be removed from the shell periodically. (Accepted July 
24, 1895). 


TEXTILE MACHINERY. 


17,626. J. Cooke and A, Stephenson, Keighley, 
Yorks. Improvements in Dra -Off Rollers. 
(3 Figs.] September 17, 1894.—This invention relates to improve- 
ments in drawing-off rollers on combing machines and the like, 
and relates more particularly to that class of machine known as 
“Noble's combs,” and has for its object the arrangement of same 





in such @ manner that pressure may be applied at one point 
instead of two as hitherto, and at the same time to enable the 
operator to apply more pressure at one end of the said rollers than 
the other, and thereby adjust the same to suit the varying thick- 
nesses of the leathers, The brackets A and B are each constructed 
with a recess for the reception of the roller journals secured 
together and attached to some portion of the combing or other 
machine in any convenient manner. On the end of the bottom 
bracket A is mounted one end of a lever C, to the opposite end of 
which is hingeda bar D, threaded for some portion of its length, 
and provided with one or more thumbscrew nuts E. To the said 
lever is adjustably mounted a fluted distance-piece F, the fluted 
edge engaging with a rack G secured to or forming a part of the 
bar H, the respective ends of which engage with the journal 
blocks J. These blocks are mounted in elot-holes K in the re- 
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spective brackets Aand B. On applying the lever C and bar D 
in the manner as shown by Fig. 1, and screwing the nuts E so that 
the spiral spring S compresses the sliding piece L against the 
support A' on the top bracket, pressure is applied to the rollers R 
and R! through the lever C, distance-piece F, and crossbar H. If 
the distance-piece F is mounted on the lever Cjso that pressure is 
applied on the centre of the crossbar H, as shown, then the pres- 
sure on the ends of the rollers is equal. But should more pressure 
be required at one end of the rollers than the other, the distance- 
piece F is moved, and the pin P through the same is placed in 
another of the holes Q, so that, when the nuts E are tightened, 
more pressure is applied to the journal nearest the distance-piece 
F. Thus by these means the pressure may be regulated at either 
end of the rollers to suit the varying thicknesses of the leathers. 
(Accepted July 24, 1895). 


23,642, G. E.Subra, Paris. Machines for Decorti- 
cating and Scu Flax, Hemp, and the like. 
{1 Fig.] December 4, 1894.—The stalks to be ‘‘ depelliculated ” 
and decorticated are spread outon thetablec. A system of rollers 
A, A! of special form serves to draw in and crush the stalks. 
These rollers, whereof the one A! is fixed vertically and the other 
A is vertically adjustable, are furnished with undulations of sur- 
face, similar each to each or not, and with the longitudinal groov- 
ings more or less pronounced according to the stalks to be treated. 
Their surfaces may be brought nearer to or further from each 
other by means of the screw bolts 1, 2, which allow of the vertical 
and elastic pressure of the upper roller A, through the spring 3. 
This elasticity of pressure upon the stalks is limited by the screw 
4 which acts to prevent too great a displacement or yielding of 
the rollers Al, which might take place in the case of treating very 
hard stalks. The washers 5 allow of the spacing apart of the 
rollers A, A' at will. The stalks thus drawn in and crushed by 
the rollers, which also serve as feed rollers, are passed on toa 
second pair of similarly mounted rollers a, a1, but driven ata 
higher speed than the rollers A, A', so having, by means of the 
rollers a, a', frictional action upon the stalks and producing a 
‘* depelliculation ” or skinning effect thereupon. On the stalks pass- 
ing out from these rollers they are drawn and beaten by the beating 
rollers B, B'. These rollers B, B! are formed o end plates or discs 











B, Bl, between which are mounted the boards or beaters J, b', 
which are set to come into action between each other in such wise 
as to effect a complete beating out of the woody matter and 
econ of the stalks from the fibres, whilst the stalks are still 

eing firmly held at their extremities by the rollersa,al. This 
extremity of the stalks will not be completely beaten and sepa- 
rated because at the moment where 1t passes between the beater 
blades }, b', it will have left the rollers a, a!, and, consequently, is 
not held by them. To remedy this, at the outer side of the beater 
rollers B, B' there is arranged a pair of rollers H, H', very deeply 
undulated or grooved and mounted similarly to the rollers A, A’, 
a, a', and to and between which the beaten fibres pass, The 
lower roller H! is mounted in an eccentric or adjustable slide bear- 
ing which allows of its being moved nearer to or further from the 
beater B', and, consequently, to increase or diminish the interval 
existing between them, according to the size of the stalks under 
treatment. When the ends of the stalks come cut from the 
** depelliculation” rollers, the beaters driven at a relatively 
higher surface speed, carry forward the stalks and present 
them to the rollers H, H'. The ends are then beaten by the re- 
ciprocal action of the beater roller B' in conjunction with the 
cylinder H'. By this double action the decortication is as com- 
plete as ible, and the fibres are then carried away from the 
ed y means of the travelling table D. (Accepted July 24, 
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THE GALWAY AND CLIFDEN 
RAILWAY. 


Amonc the several railways projected under the 
Light Railways (Ireland) Act of 1889, the Galway 
and Clifden line is the longest and most important. 
That part of the West of Ireland represented by the 
map, Fiz. 1, indicating the route in the county of Gal- 
way, situated between Galway Bay on the south, 
county Mayo on the north, Lough Mask and Lough 
Corrib on the east, and the Atlantic on the west, 
known as Connemara, Jarconnaught, and Joyce’s 
Country, has been without railway communication, 
which this line will now supply. This area is 750 
square miles in extent, and with an average popula 
tion of 68 per square mile, the greater part of whom 
live along the coast-line, which this railway does not 
touch except at its termini at Galway and Clifden 
The district is mountainous and rugged, and, to quote 
from Maxwell’s ‘‘ Wild Sports of the West of Ire- 
land,” ‘‘ abounds in bogs, lakes, and other natural 
curiosities ; its soil consists of equal quantities of 
earth and stone, and its surface is so admirably 
disencumbered of trees, shrubs, hedges, and ditches 





acres. On the left or western side of the line are 
seen the range of hills that stretch from Galway 
to Oughterard. Along their slopes are the well- 
wooded demesnes of Woodstock, Daneafield, 
Drimcong, Ross, Kuaguile, &c., with ruins of 
mansion, castle, and abbey, and also the village of 
Moycullen or Magh-Uillin (the plain or field of 
Uillin), where there is a sta‘ion of that name, 
beyond which, and along the line, are seen the 
picturesque woods, glades, and lakes about Drim- 
cong and Ross ; at the latter is the station of that 
name (which we shall illustrate and describe later) 
and the picturesque and ancient residence of the 
author of that world-famed song ‘‘ Ballyhooly.” 

As the town of Oughterard (‘* the upper height ”’) 
is approached, the district presents a more civilised 
aspect ; near it is the pretty fall of the Owenriff 
River (‘‘ the sulphur river’), which we illustrate in 
Fig 2. Leaving Oughterard, the line takes a 
westerly course. Views can now be had of Carn 
Seefin, between Oughterard and Doon towards the 
north, and the bold flat-topped outline of Benlevy. 
The line now enters the region of Connemara— 
Conmaicne-Mara—the maritime Conmaicne, or 





Lough Inagh, both studded by wooded islands, 
and surrounded by lofty mountains; thence to 
Kylemore, Letterfrack, and the Killeries, and on 
to Westport ; the road south leads to Cashel and 
Carna. At the former is situated the comfortable 
Zetland Arms Hotel, so called after Lady Zetland, 
who visited this wild region when on her mission 
of charity a few years ago. Leaving Recess, 
the line passes the touthern shores of Derry- 
clare Lake, Athry Lough, and the east end of 
Ballinahinch Lake, which latter we illustrate in 
Fig. 4, thence by Lough Nabrucka, Ballinafad 
Lough, and Killeen Lake, from which a view 
of Benlettery (‘‘wet hill side peak”), is taken. 
We next reach Ballinahinch, illustrated in F ig. 5, 
at 40? miles, which stands at the head of the 
river of the same name, connecting the lakes with 
the sea, and famous for its salmon and white 
trout fishing. Close to this is Ballinahinch Castle, 
the picturesque demesne and residence «f Mr. 
Berridge, a popular landlord, and one who has 
done much to better the condition of the people 
and the face of the country by judicious plant- 
ing; the railway runs for upwards of 20 miles 
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that an intelligent backwocdsman from Louisiana 
was heard to declare with rapture that it was the 
most perfectly cultivated territory in Europe.” It 
is a favourite resort of the angler, and its wild and 
beautiful scenery now being within easy reach, will 
attract the tourist, although hotel accommodation 
is as yet a desideratum ; steps, however, are being 
taken by the Midland Great Western Railway Com- 
pany torectify this. A short account of the country 
and scenery along the route of the railway, photo- 
graphs of which we reproduce, may be of interest ; 
we are indebted to Mr. E. J. Jackson, the con- 
tractor’s engineer, for these excellent views. 
Leaving Galway, ‘“‘The City of the Tribes” 
(styled in ancient Irish writings Dun Gallive, 
the Doon or fortified place at the mouth of 
the River Gallive, now called River Corrib), from 
the station of the Midland Great Western Railway, 
the line passes through the eastern outskirts of the 
town and under Prospect Hill by a tunnel, the 
only one on the railway, as described further on. 
The line thence proceeds over the Corrib River 
by a bridge, an imposing and elegant structure of 
steel, which we shall illustrate later. A fine view 
of the town can be obtained from this bridge, as 
well as of the river. Crossing the bridge, the 
line traverses for mil-s the west side of the River 
Corrib, passing deserted breweries and factories. 
On the east side of the river is seen Terryland, 
or Tir-Oillen, the pass or ‘‘ Ford of Oillev,” the 
ruined castellated mansion of the De Burgos; 
and next, Menlo Castle, the picturesque residence 
of Sir Valentine Blake, Bart, standing on the 
water’s edge; the date of its erection is buried in 
antiquity. The railway thence traverses the west 
shore of Lough Corrib, or Orib, which is the 
second largest sheet of inland fresh water in Ire- 
land ; it is about 35 miles in length, and varies in 
breadth from 8 miles between Cong and Oughterard 
to a quarter of a mile from Wood of Doon to 
Curraun Point, where it narrows between the Joyce 
Country and Iar-Connaught hill:, covering 44 000 





territory of Conmac, a descendant of one of the 
sons of the celebrated Maev, Queen of Connaught, 
and Fergus, ex-King of Ulster. Properly speaking, 
this district is included within the present barony 
of Ballinahinch, where old ‘‘ Dick Martin ruled the 


wilds of Connemara.” Next the line passes Glen- 
gowla, where lead and copper mining operations were 
carried on many years ago by the enterprising Mr. 
Hogdson, of Curraghreevagh ; thence on to Maam 
Cross Roads Station, passing on the way the shores 
of Lough Boftin, Lough Inieraun, Arderry Lake, and 
Lovgh Shindilla. From this roads lead south to 
Screebe, &c., and north through the valley of Maam 
—pronounced Mawn, a gap or pass—towards the 
fjord of the Killeries. From this pass in the moun- 
tains at Maam it is said St. Patrick, when on his 
tour, seeing to the south the desolate and uninvi:- 
ing region, took up his abode there for the night, 
saying, ‘* I'll bless you, any way ; but sorra foot I'll 
ever put upon you.” Before reaching the station 
and towards the north can be seen the upper portion 
of Lough Corrib from Maam to Doon, on the placid 
surface of which stands solitary the ancient Hen’s 
Castle, said to be the oldest fortress of its kind in 
Ireland, surrounded by rugged mountains overhang- 
ing Maam to the north, and ending at the southerly 
end in the wooded hill or Doon of Castlekirk. 
Leaving Maam Cross Station, the line now enters 
the Joyce Country and Connemara proper, a region 
perhaps grander, wilder, and more romantic, the 
mountain slopes changing into grey bare rocks, with 
varying hues. Lake and river meet the eye at every 
turn, and the line passes Lovgh Shindilla, Lough 
Oorid, and through the valley of the Recess River 
to Recess Staticn, at 354 miles, on Glendalough 
Lake, which latter is illustrated in Fig. 3. To the 
right of the picture can be traced the railway along 
the lake shore, and in the distance some of the 
twelve pins or Bens (peaks) of Bunnabola, a remark- 
able group of mountains. From the station roads 
lead north, south, east, and west, that to the north 
by the picturesque shores of Derryclare Lake and 





through his property, the land for it having been 
given by him free of cost to the railway company. 
This was the ancient seat of the Martin family, the 
avenue to whose castle was said to be 50 miles long. 

From the station here Roundstone can_ be 
reached, a prosperous town on Roundstone Bay, 
five miles off, to which, if a branch line were built, 
some development of the sea fishery might result, 
a purpose for which the Light Railways Act was 
conceived. From Ballinahinch westward there 
is a long stretch of wild and rugged country, 
interspersed with many lakes, before reaching 
the terminus at Clifden, situated at the east 
end of Ardbear Bay. There is a small quay 
close to the town, but difficult of approach, as 
also is the bay; so, although there are large 
fishing banks off the coast, the industry is of little 
importance. 

The total length of the line is 48 miles 550 ft., 
and it commences by a junction with the Midland 
Great Western Railway of Ireland system at their 
Galway station, of which system it is an extension 
and forms an integral part, of the same gauge 
(5 ft. 3in.). Itisa single line, and for conveni- 
ence during construction it was divided into three 
divisions, which were respectively in charge of 
resident engineers. The first division, from Gal- 
way to Oughterard, about 16} miles, was in charge 
of Mr. A. A. Barker, and subsequently Mr. C. E. 
Moore; the second, from Oughterard to near Recess, 
16 miles, was under Mr. T. A. Hall ; and the third, 
from Recess to Clifden, about 16 miles, under Mr. 
J. E. Jackson, the contractor’s staff being similarly 
distributed. 

The first division was opened for traffic on the 
1st of January last, and the rest of the line on the 
1st of July last, the whole being nearly five years 
in course of construction, a period, it would seem, 
unnecessarily long, but accounted for to some extent 
by the company being obliged to take over the works 
from their first contractor, thereby causing delay. 

Mr. Balfour being in office as Chief Secretary for 
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Ireland in the year 1890, and being anxious 
to improve the condition of the country and the 
people, for which object the special Act was 
passed, pressed the Midland Great Western Rail- 
way Company to commence work as relief works, a 
request which was generously responded to by the 
chairman and directors. A free grant of 264,000. 
was given to the company by the Government 
towards the construction of the new line, on 
the condition that it should be maintained and 
worked by them. The company accordingly re- 
tained Mr. J. H. Ryan, M. Inst. C.E., of Dublin, 
and Mr. Townsend, C.E., of Galway, as joint 
engineers to undertake the necessary preliminary 
work required by the Act for an Order in 
Council, to lay out the line, prepare the contract 
plans and estimates, &c., and superintend the 
work to completion, the extended time for which, 
as mentioned above, was not originally contem- 
plated. A very limited time, however, was given 
to the engineers to prosecute the surveys which 
the length of the line and the difficult nature of 
the country through which it passes demanded, 
and, to add to their difficulties, they had to 
encounter that of the elements, which were ex- 
ceptionally severe at that time, causing a serious 
hindrance. Pending, however, the completion 
of contract, surveys, plans, &c., a provisional 
contract was entered into in the winter of 1890, 
and employment was given to the people. This 
work was chiefly confined to bog lands; drains 
were cut and surface formation commenced. This 
work ceased in the spring of 1891, and tenders were 
invited and contracts entered into for the comple- 
tion of the line in two years ending in December, 
1893 ; extra time, however, for completion had to 
be applied for under Privy Council orders on two 
occasions. 

The general alignment of the railway is excellent, 
with very gentle curves and easy gradients, the 
sharpest curves being 10 and 12 chains, which occurs 
near the town of Galway, and 2 furlongs in open 
country. Where reverse curves occur, a straight 
intervening portion of 5 chains was required by the 
working company ; these requirements entailed in 
some cases heavier work than would otherwise have 
been necessary. The worst gradient on the line 
is 1 in 70, of which there is only one ; it occurs at 
Oughterard, at 17 miles, for a length of about 
2300 ft. ; there is one of 1 in 72, at Recess, at 
34} miles, 700 ft. long; and one of 1 in 73 
at Ballinahinch, 1100 ft. long; in general the 
gradients are easy, the railway following the 
watersheds draining into Lough Corrib on the 
east up to its summit at Lough Bofin, 23 miles 
from Galway, the Screeb fishery watershed between 
this and Bunscaniff at 283, which latter is the summit 
level of the railway, and the watershed draining 
into Kilkieran Bay and Ballinahinch lakes in the 





(For Description, see Page 327.) 


| . i 
i | 
AN 


mid-distance and into Clifden on the west, as will 
be seen by reference to the map (Fig. 1). 
(Zo be continued.) 





MODERN FOUNDRY PRAOTICE. 
(Continued from page 660, vol. lix.) 

Tuts description of the moulding of an ordinary 
plummer-block applies to most other articles of 
plain figure that are moulded in greensand ; but 
sometimes there are patterns which, to the un- 
initiated, may seem to present difficulties in mould- 
ing which demand explanation. It may not always 
be quite obvious how the parts of a pattern can be 
extracted from the mould. For instance, there is 
a grooved or rope pulley (Fig. 17); when that has 
its groove ‘‘cored out,” with simply a print outside 
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the solid rim of the pattern instead of a groove, then 
it is easily understood. It can be bedded down on 
the floor in the usual way, and have a plain top part. 
It is parted at the upper edge of the print, and 
the core when laid in forms the groove. But how 
about grooved wheels that have the groove formed 
in the pattern? In that case the pattern is made 
in halves, as shown in Fig. 20, but of course the 
casting must be in one piece. This kind of pattern 
requires to be used in a box, and this box should 
be in three parts, consisting of a ‘‘drag,’”’ a mid 
part, and a top part. 

A small rope pulley or sheave, however, say 
under 12 in. in diameter, can easily be made in 
an ordinary box without a mid part; and it may 
be as well to explain first of all how that is done. 
One half-pattern A, Fig. 18, is laid with its joint 
face on a flat board or plate B.. The moulder 
then lays an open top part T (without bars) on the 
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board as shown, and rams it with sand in the usual 
way—some facing sand next the pattern, and a 
gate pin in the centre. After drawing the pin, and 
forming hollows for pouring by, he stands astride 
the box and lifts it by the two handles, turns it 
over, and lays it on a soft bed of sand, with some 
parting sand atop. Then he prepares a parting 
from the edge of the groove, sloping up to the 
edge of box as shown in Fig. 19. He now lays 
the other half-pattern on its place, and makes up 
a mid part a to a fresh parting sloping from the 
upper edge down to the edge of the box. Nothing 
for this mid part but the damp sand is needed if 
the wheel is very small, but as a precaution it 
may be as well to put a ring of nail rod, or thick 
wire, and perhaps a few nails radiating all round. 
Any iron put in to strengthen the part should be 
moistened with clay water. This is merely to 
insure the part holding well together when it is 
unsupported by the pattern. A little parting sand 
being now sprinkled over this upper joint, the 
drag part of the box D is laid on and rammed up, 
and when ready is lifted off. It may lift the half- 
pattern H at the same time. It now bears the 
impress of that half, and when it is seen to be all 
right, and the half-pattern H withdrawn, the drag 
is laid on again. The two halves of the box are 
clasped together securely, and the moulder turns 
the entire box over and lays it in the position it is 
to occupy when being cast. He has now the “‘ top 
part” uppermost, but the other half of the pattern 
remains to be taken out; so after undoing the 
clasps he lifts the top part off, and has thus access 
to that other half-pattern. The mid part of course 
lies on the drag undisturbed, only with its other 
side up. The half-pattern being removed, and the 
mould dusted with the white and black bags, he 
closes the box finally, fastens the two parts to- 
gether, and it is ready for the metal. 

In the case of a large rope pulley it is neces- 
sary, as we have said, to have a mid-part box, 
for the sand of itself would not have cohesion 
enough to keep the form unsupported and bear 
turning over. An ordinary flask can easily have 
a mid part made to suit. Fig. 20 shows the 
form of box partly in elevation and partly in 
section. The lower half of the pattern is first laid 
on a level surface of sand, and the parting made 
up to the edge, as shown in Fig. 21. The drag 
part D is laid over it, then it is rammed up. 
A spike or screw s is put down into the 
pattern, and is secured so as retain the pattern 
when the drag part is lifted and turned over. This 
enables the moulder to get the lower side rammed 
better than would be possible if he attempted to 
bed the pattern against the box. The latter would, 
indeed, hardly be practicable if the wheel were close 
webbed. 

The mid part M when made specially for this 
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should have some radiating rods of iron, as shown in | The sand core, being much lighter than its cubical 


Fig. 22. These rods should be } in. short of touch- 
ing the pattern all round. If not so made in part 
with the box, a light frame of iron can be laid in. 
When the parting is prepared, and a little facing 
sand laid around the groove, the other half of the 
pattern is laid on, and the mid part made up to the 
edge of the pulley. The top part T is now laid on 
and rammed up with sand with one or two gate pins 
in the usual manner. It will easily be seen that 
here each part can be separated without any further 
turning over, until the entire pattern is withdrawn, 
and the mould finished and closed in the ordinary 
way. In casting, the molten metal will tend to lift 
slightly the part of the mould that forms the groove, 
but theradial spokes R in the mid part willeffectually 
resist any upward pressure. This makes a much 
cleaner and smoother casting than by having a solid 
pattern, and laying in a core in segments all round. 
The segments always have fins between them, and 
the junctions are apt to be out of line with each 
other. When many castings of these light wheels 
are required, it is advisable to make two half- 
patterns to match each other, in cast iron. These 
suit the moulder better than patterns of wood, and, 


Fig. 20. 
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contents in cast iron, must of necessity tend to 
float when the metal has rigen only a few inches 
up its sides ; and the pressure upwards keeps in- 
| creasing until the mould is filled. This is a rough 
land ready way of estimating the pressure. Of 
‘course if part of the core is resting on a print, or 
opening formed underneath where the metal is pre- 
| vented from access, then the pressure is so much 
the less, proportionate to the area of that opening, 
and provided the core is not allowed to rise at all ; 
for if even a thin web of metal find its way under- 
neath, then the pressure up is increased according 
to the enlargement of area thus opened up. 
Finally, it may be said that no head of pressure 
can be allowed outside the casting in a greensand 
mould, other than is avoidable, as might be in dry- 
sand orloam. The head is never higher than the 
depth of the box forming thetop part. The founder 
is satisfied if he gets the mould just filled up with- 
out risking any pressure upon it. ‘‘Straining” or 
swelling of the casting is often visible just as the 
mould is filled and the pouring stopped. The basin 
or head of metal can be seen to sink; and if the 
metal in the gates goes down too low, a little addi- 
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if made smooth, are far more pleasant to work 
with, and are durable enough for any number of 
castings. 

These two examples will suffice to give an idea of 
ordinary greensand moulding as at present carried 
on in general iron foundries where all kinds .of 
moulding and casting are undertaken. Many large 
castings, weighing several tons, are cast in green- 
sand if they do not exceed about 3 ft. in depth. 
If they are deeper than that, then there is con- 
siderable risk of having the deepest parts swollen 
and out of shape. A projecting deep part, such as 
a high pedestal or a seat for a crankshaft on an en- 
gine sole-plate, may sometimes be moulded sepa- 
rately in drysand,and this dried part let into a green- 
sand mould just before closing ; but this does not 
usually make satisfactory work. The junction 
between the greensand and drysand mould is always 
too apparent. 

A large greensand mould of, say, an engine sole- 
plate that may weigh several tons, often occupies 
three or four days from its beginning till cast. 
It is not desirable to carry it on longer. The 
sand on the surface becomes too dry and liable to 
crumble away. Even after two days it is often 
necessary to project water over the mould in the 
form of spray. A large mould requires to be very 
carefully made by experienced moulders. The 
bed, if of large surface, requires preparation, some- 
times with a layer of coke underneath to make it 
open and yet firm. If large cores are to be laid in 
with a thickness of metal underneath, then these 
cores have to be supported on ‘‘ stangies ” (see Fig. 
23), and blocks of wood have sometimes to be sunk 
under the surface, end up, in certain places to receive 
these stangies. Ifthere are many large cores to 
keep down, then it becomes necessary to have a 
dried top part that will bear the pressure of 
‘* chaplets ” (Figs. 24 to 27) thet may be necessary 
to keep the cores from rising with the upward 
pressure. 

As to the amount of pressure that is exerted 
upwards on cores by liquid metal underneath, 
it should be remembered that a piece of cold or 
unmelted cast iron floats on the surface of molten 
iron when fully immersed. It displaces nearly its 
entire bulk. So that if the cores surrounded by 
liquid metal were of solid cast iron, they would 
float when the metal rose to their upper surface ; 
and at that point the lift upwards would be equal 
to the salah of the core reckoned as solid cast 


iron, minys the actual weight of the sand core. 
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tional metal must be poured in cautiously, just suffi- 
cient to make sure of the casting not being deficient. 
This is evidence of the fact that a greensand casting 
is invariably heavier than it ought to be. When 
overflow gates are used for the purpose of carrying 
off dirty metal from some part, or for the purpose 
of ‘‘ feeding,” these are kept closed by large plugs 
of clay all the time of pouring until the rising metal 
lifts them. If the ‘‘ flow” gates were kept open 
during casting, the strong rush of air outwards 
through the openings would be liable to cause 
some damage to the more fragile parts of the 
mould. 









(To be continued ) 





ELECTRIO TRACTION.—No. XXXIII. 
By Purr Dawson. 
CenTRAL STATIONS. 

Dynamo Foundations.—The greatest care should 
be taken in providing good and firm foundations of 
brick, stone, or concrete for the generators. The 
depth and width at the bottom of the foundations 
will, of course, depend to a very large extent on 
the quality of the ground to be dealt with. In 
apy case it is necessary to assure a foundation 
beneath the dynamo which will be stable without 
outside support, and the footing of the foundation 
must be securely bonded into the body of the 
work. In soft ground it is often advisable to build 
a common footing to both dynamo and engines, so 
as to insure their relative positions being main- 
tained, if slight settling takes place. 

The following approximate rule may be of use in 
deciding the footings of foundations to be allowed 
under yarious gonditions. In compact gravel the 








spread of the footings may be taken to be one 
and a half times the width of the foundation 
base. In stiff clay or sand the footing base should 
be twice the foundation base. Where stone or 
brickwork foundations are employed, and the 
base is soft clay, it is necessary to use concrete 
under the foundation proper. Great care should 
be taken in building up foundations to avoid 
continuous joints, which should, as far as pos- 
sible, be perpendicular to the direction of the 
pressure they have to sustain. Dry and porous 
stone should be moistened before building in. 
Foundations made entirely of concrete are ex- 
tremely good. A good mixture of concrete is 
made up of 1 part ot Portland cement, 2 parts of 
sand, and 4 parts of broken stone, all by measure. 

When bricks or concrete are used, it is often 
the practice to lay flat-faced stones about 6 in. 
thick, 24 in. wide by 81 in. long, in a good layer 
of cement on the top of the foundation, so as to 
bond the whole well together and to evenly dis- 
tribute the pressure of the rails when in place 
upon the foundations. The rails are blocked up 
by small wooden wedges about 1 in. above the 
stones. Great care must be taken that the rails 
are perfectly level, and that their slots are abso- 
lutely parallel with the centre line of the belt. 
Ordinary stick sulphur is then melted over a slow 
fire, and is poured under the rails and between 
the foundation bolts and the foundation itself, 
Fibre washers are then placed under the nuts 
before the bolts are screwed down. By this means 
the foundation rails are entirely insulated from 
the foundation. The foundation bolts are gene- 
rally from ? in. to 1 in. in diameter and about 48 in. 
long. They usually reach to within 1 ft. of 
the bottom of the foundation, and extend sufti- 
ciently above it to allow of their being bolted 
through the lugs of the bedplates of the gene- 
rators. They are held in place by iron plates 
or castings having a square hole through which the 
square heads of the foundation bolts pass, which 
are thus prevented from turning round when the 
nuts are screwed up. The best way to determine 
the position of these bolts is to have a wooden tem- 
plate made of the generator base. This is adjusted 
above the pit where the fuundation is built up 
in such a way as to be horizontal, and to 
occupy exactly the same position as the base will 
take later on. Square wooden boxes having the 
dimensions of the iron plate to which the holding- 
down bolts are attached, are then fixed vertically 
and centrally under the holes for the holding-down 
bolts which are marked off on the template. The 
foundations are then built up, and when completed 
the wooden boxes are taken out, the foundation 
bolts placed and adjusted in their proper positions, 
and the concrete filling put round them. In 
America it is a very general practice to attach the 
dynamo bases to wooden cross-beams bolted down 
by separate bolts into the foundations. In this 
case it of course becomes unnecessary to pour 
sulphur under the foundation rails. The holes into 
which the holding-down bolts of these timbers fit, 
should be countersunk £0 as to allow the top of the 
bolt to drop below the level of the bottom of the 
generator frame about ?in. Into these holes and 
above the bolts melted sulphur should be poured. 
To compensate for any irregularity in drilling the 
holes in the cap, these holes may be made larger 
with a downward taper, melted lead being poured 
in after the foundation bolt isin place and the posi- 
tion of the generator has been adjusted. 

After the rails on which the generator base is 
fixed, have been put in position, the base itself will 
be let down. It should be placed on the end 
towards the engine side of the centre, so as to allow 
the frame to be moved backward as the belt 
stretches, 

In every engine-room a travelling crane should 
be provided, of such capacity as to be able to lift 
the heaviest part of either engine or generator. 
In a small station, manual power can be employed 
to move this crane, but in a large one, where it 
would be more or less constantly in use, it is 
advisable to work it by an electric motor. For use 
where a travelling crane is not available, the 
General Electric Company of America has got out 
an exceedingly simple wooden frame shown in Figs. 
269 and 270. The following are the dimensions 
used for putting together one of their four-pole 
500-kilowatt generators, The timbers are: A, 
14 in. by 14 in. by 13 ft, 2 in. ; B, 12 iv, by 14 in. 
by 16 ft. 6in.; C, 8 in. by 10 in. by 13 ft, 2 in. ; 
D, 8 in, by 10 in, by 11 ft, 6 in. ; F, 12 in, by 
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14 in. by 18 ft. 8 in.; G, 6 in. by 8 in. by 
13 ft. 2in.; H, 6in. by Gin. by 11 ft. ; I, 6in. 
by 6 in. by 11 ft. ; K, 6 in. by 8 in. by 18 ft. 6 in. ; 
L, 6 in. by 8 in. by 18 ft. 6 in. ; M, 2 in. by 8 in. 
by 12 in.; a, 13 ft. $ in.; 6, 15 ft. 6 mm.; ¢, 
10 ft. 10 in. ; d, 8 ft. 8in.; e, 10ft. The heavy 
timbers A to which the tackle is secured are not 
attached to the frame, but simply rest on it, so 
that they can be placed anywhere along it as 
may be most convenient. All joints are mortised 
and bolted, and the parts of the frame are so num- 
bered that they can easily be put together after 
having been taken apart. The frame should be 
wide enough and high enough to stand astride of 
the assembled machine. The different parts of the 
machine can be lifted to the frame in their order of 
setting, and the whole can be rolled on hard wooden 
rollers over the floor of the station. The lower 
frame and extension base need not be taken to the 
trestle, as they can easily be lifted on to the 
foundation. If less than three generators are 
being assembled at one time, the use of such a 
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generator. Itis preferable to run it at first at slow 
speed, so as to see whether the machine works 
properly. When first started it is advisable to run 
the generator slowly with lightly excited field on 
to some external resistance—say a series of lamps— 
for several hours. By this means the armature, 
which may have absorbed a certain amount of damp, 
will dry. When new carbon brushes are put on, a 
piece of sandpaper should be fitted round the com- 
mutator rough side out, and the commutator slowly 
revolved. This will cause the brushes to take 
proper shape, and will prevent sparking. 

Great care should at all times be taken to keep 
all parts of a generator perfectly free from dust and 
oil, and to see that no dirt accumulates about the 
brush-holders. The carbon dust coming off the 
brushes should frequently be rubbed off. The 
commutator should be kept lubricated by occa- 
sionally applying to it a cloth slightly saturated 
with oil. Waste should on no account be used for 
this purpose, as it is apt to catch on the brushes, 
thus causing sparking. 
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Fig.270. 
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frame will hardly pay. A method adopted to lift the 
armature into place is shown in Fig. 271. A loop 
made of manilla rope 2} in. in diameter is passed 
in double through the spokes of the pulley, round 
the hub, and passed through the loop at the other 
end of the rope. A double rope is then passed 
over the lifting pulley, and the ropes crossed at this 
point. Two %-in. wire ropes with loops in each end 
are passed round the shaft outside the commutator, a 
small pieceof wood being placed next thecommutator 
to prevent injury. The looped wire rope ends are 
passed through the loop of the wire rope. A wire 
rope is used in this case because the room on the 
shaft between the bearings and the commutator is 
limited. 

On the wall opposite each generator, or, if this is 
too far, on a special panel close to the generator, a 
complete set of wrenches and tools should be fixed 
for every bolt and nut of the machine. This is of 
great importance, and saves much waste of time. 

In some instances it has been found advisable to 
have special fans running on the same shaft as the 
armature to ventilate it and keep it clean. Such an 
arrangement is working very successfully in the 
power house of the Chicago City Railway Company, 
where a special Westinghouse air pump, pumps air 
at a pressure of 60 lb. to the square inch on to the 
commutator end of the armature. Wherever pos- 
sible, it is advisable to have the dynamo on the 
same level as the engine, and not to belt up or down 
to it. It has been found in several instances in 
the United States that from this cause great trouble 
results from hot bearings, while the supervision 
necessary is much more difficult and costly. Plain 
flexible leather belts are preferred in America to 
any other belting. This may, perhaps, be accounted 
for by the excellent hides which the American 
manufacturers have at their disposal. Belts over 
60 in. wide are of very frequent occurrence. 

Running of Generators and their Care.—In 
running a dynamo great care must be taken to keep 
the commutator perfectly smooth. For this purpose 
fine sandpaper should occasionally be applied to 
the commutator while it is revolving slowly, at a 
point midway between the pole-pieces. Emery 
cloth should never be used, as particles get between 
the bars, and cause short circuits, or else become 
fixed in the carbon brushes and cut the commutator. 

Great care should be used in starting » new 








It may sometimes happen that a generator fails to 
excite itself. If this is not due to bad contacts or 
to a breakage or wrong connections in the shunt 
winding, it may become necessary to charge the 
fields from another machine. When compound 
generators are in parallel it is necessary to connect 
them in three places, so as to prevent the possibility 
of one generator running the other as a motor. 
When machines of different sizes are connected in 
parallel, care should be taken that the resistance of 
the eeries winding and connections of all the 
generators, be equal. Otherwise the machines will 
not divide the load in proportion to their capacity. 
In large machines it generally takes several hours 
for the shunt coil to get to its normal temperature. 
This means that the rheostat in this circuit will 
very frequently have to be altered so as to maintain 
the current to the shunt winding constant. 

The following instructions must be observed 
when putting compound generators on an already 
live circuit : 

1. The generator must be got up to its normal 
speed. 

2. The rheostat in the shunt winding must be 
adjusted so as to give the same voltage between the 
terminals and the generator as that of the line. 

3. Throw in the positive and negative generator 
main switches, and equalising switch. 

4, The ammeter of the generator must be 
watched, and the field rheostat adjusted so as to 
make it take its proper share of the load. 

If a generator should be thrown in parallel with 
another before its voltage is up to the same point, it 





will not do its proper work, and it may even be run 


as a motor with a current from another machine. 
If this should happen, resistance should be thrown 
out of this machine. If the generators arerun by 
means of belts, and one of the belts should break, 
the generator will continue running as a motor by 
the current off the line. To shut down a generator 
running in parallel it is necessary— 

1, To throw resistance in with the rheostat so as 
to cut down its load. 

2. To open the circuit-breaker and the three 
main switches. 

3. To slow down and stop the engine. 

In any case the greatest care should be taken 
that the shunt circuit of the generator be not 
broken while it isrunning. If this should happen, 
it is more than probable that the armature and - 
series winding of one or more machines, will be 
burnt out, unless these are instantly cut off by their 
fuses melting. When it becomes necessary to raise 
or lower the voltage of the line, the voltage of each 
generator has to be regulated. If the bearings 
should heat, the following alternatives should be 
tried before the generator is shut down. The 
load should be lightened, the belt slackened, 
the caps on the boxes slightly loosened, and more 
oil put into the bearings. If these remedies fail, 
a heavy lubricant such as vaseline or cylinder oil 
should be used. If all the above remedies are use- 
less, it becomes necessary to shut down. The belt 
should be got off as quickly as ible, the machine 
meanwhile being kept revolving, so as to prevent 
sticking. The caps should be screwed off the bear- 
ings, and the flow of oil kept up. When the caps 
have been taken off, the machine should be stopped, 
and the linings of the bearings taken out and 
allowed to cool in the open air. When a machine 
is shut down, care should be taken that the brushes 
are all off the commutator, and that all switches 
and circuit-breakers are open. 

In the early types of railway generators sparking 
at the brushes was very frequent, owing to the 
rapidly varying loads. With the very strong mag- 
netic fields used, this is no longer so, and heavy 
sparking at the commutators indicates that some- 
thing has gone wrong somewhere. The fault is 
generally found either in the commutator or arma- 
ture. A flat on the commutator isa frequent cause 
of sparking. Flat spots are usually caused by a 
warm commutator and by too much end play, or 
else by a loose commutator, or connection, or a bad 
belt splice. A heavy short circuit on the line is 
often the beginning ofa flat which is started by the 
very heavy sparking at the commutator. If flits 
exist on a commutator, it should be turned down at 
once. This can be done without removing the 
armature by using a special tool-holder fixed to the 
generator and revolving the armature. Sparking 
.may also be caused by the brushes not being set 
exactly to the diameter of the commutator, by their 
having been welded to their holders, by not being 
pressed firmly enough to the commutator, or by 
having their ends burned off. A heavy overload, 
a short circuit, or a dirty or worn-out commutator, 
are also causes of sparking. A loose or broken con- 
nection of the armature winding will cause a sharp 
blue spark whenever this bar passes under a brush. 
An open circuit in the armature will cause a bright 
flash, appearing to run completely round the com- 
mutator. A short-circuited coil in the armature also 
produces sparking. This can easily be detected, as 
a short-circuited coil rapidly heats and burns out. 
Short circuits are sometimes caused by copper and 
carbon dust getting between the segments of the 
commutator or brush-holder connections. Perhaps 
the most difficult fault to discover is a short cir- 
cuit in the armature, which only takes place when 
the armature is revolving, and which is generally 
due to two consecutive armature windings being 
forced together by centrifugal force or magnetic 
drag, just at a point where a fault in the insula- 
tion exists. The heating of the magnet coils is 
generally due to a short circuit. It is, however, 
a@ very unusual occurrence in well-constructed 
machineg. 

It sometimes happens that a line is very heavily 
overloaded, either by a number of cars starting 
together or by an unusually heavy traffic. In this 
case circuit-breakers are constantly going off. The 
best remedy for this is to run up the voltage, when 
the trouble generally ceases, The cause is that 
the very heavy demand for power runs down the 
voltage and runs up the current, and the circuit- 
breakers therefore go. By raising the voltage the 
current demand is met, and the circuit-breakerg 





will remain in place, 
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COMPOSITE SCREW STEAM TUG “SIR FREDERIC.” 
BUILT AND ENGINED BY MESSRS. COX AND CO, FALMOUTH. 
(For Description, see Page 327.) 
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This year the Annual is somewhat reduced in 


LITERATURE. dimensions, but in many respects its value has 
been increased; and first we will notice the 
The Naval Annual, 1895. Edited by T. A. Brassey. great improvement in the plates which give the 
i Portsmouth : J. Griffin and Co. outline illustrations of war vessels of different 
Ir is always with a feeling of satisfaction that one nations. There are 86 of these plates, which 
receives the year’s volume of the ‘‘ Naval Annual.” Fig.4. | , if they stood alone, would afford a valuable 
When it is considered how little inducement, from source of jlemiee on the designs of war- 
a monetary point of view, there is for a continuance Naa ships. The book is divided into four parts. Part I. 
of the publication, and what a serious loss its disap- refers to the progress and relative strength of 
pearance from our reference library would be, one British and foreign navies during the past year. 
cannot altogether avoid an uncomfortable feeling / 1 to an account of the naval manceuvres of the past 
_ as, om may find we have lost its help. year, to a consideration of the war in the East, to 
The fact that the founder of the work has accepted the manning of the Navy, and to shipbuilding policy. 
an important post as representative of the Crown in Part II. consists of the well-known Tables of British 
a distant colony might add somewhat to the feeling and foreign warships, to which is added a very 
of uncertainty, were it not that Lord Brassey’s t useful Table of British and foreign torpedo-boats. 
enthusiasm for all matters connected with the Navy, Part III. treats of armour and ordnance. Part IV. 
and indeed for anything that appertains to sea-going consists of various statistics and reprints of official 
matters, is so wel known. It would be difficult to = statements. 
gauge how much the nation owes to Lord Brassey The first chapter deals appropriately with the 
in keeping alive amongst the public an interest in leading features in the history of the British Navy 
the Royal Navy; but it is certain that no small ay* |_| during the period under consideration. We are told 
part of the comparative ease with which money is / that ‘‘the progress during the year 1894-95 has 
voted is due to the means afforded to the average Z She. not been remarkable, as was that of 1893-94, for 
citizen by the ‘* Naval Annual in keeping abreast - | Y large additions to the fighting strength of the 
of naval matters. Abstract considerations, how- | lL = a Navy.” ‘*No armoured ships have been com- 
ever vital in their bearing, are apt to fail in ex- Ji. a . pleted,” it is added, but to many it will seem that 
citing interest, but the Naval Annual makes the period of completion of a ship is so undefined 
the Fleet a real and comprehensible thing, even to a time, and the process at last is so gradual, that 
those who are furthest removed from sea influences. the launching of the vessel is a far more important 
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CONSTRUCTED BY MESSRS. COX AND CO., FALMOUTH. 


crisis in its career. Perhaps the trial trip should 
be looked on as the crowning act and manifestation 
of the ship’s completed state, for although many 
of the finishing details remain to be added, yet a 
veseel that can go through her steam and gunnery 
trials with success, must be virtually in a position 
to fight a battle. It would be hypercritical, how- 
ever, to find fault with the editor’s scheme of 
arrangement, so long as the facts required to be 
known ere found, and the information given in the 
first part affords to those who have watched the 

rogress of the year an excellent reminder of what 
been done, and to those who have not followed 








(For Description, see Page 327.) 





the subject, a valuable fund of information. On the 
firat page, in dealing with the second-class cruisers, a 
Table is given in which the leading details of the 
trials of eight of these vessels are set forth, both for 
natural and forced draught. From this it appears 
that the Cambrian, built at Pembroke, and engined 
by Messrs. Hawthorn, Leslie, and Co., made the 
fastest time both on natural and forced-draught 
trials, the respective speeds being 19.4 and 20.44 
knots. The Table is instructive if only from the 
manner in which it shows the difficulty there is in 
arriving at any definite conclusion as to the merits 
of vessels. Thus we find that the sister ship to 
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the Cambrian, the Hermione, built at Devonport, 
and engined by J. and G. Thomson, steamed only 
19 knots on her natural-draught trial, or 0.4 knot 
less than the Cambrian. When we search for an 
explanation of the difference between the speeds, 
we find nothing to indicate its cause. The Cam- 
brian’s engines gave out 7164 indicated horse- 
power, whilst those of the Hermione developed 
actually 229 units more, or 7393 in all. These 
vessels, however, are not all tried at the same 
draught, indeed, there is no less a difference than 
1 ft. 3in. between the maximum and minimum 
recorded in the Table. The Cambrian, however, 
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was tried at a draught of 19 ft. lin, whilst the 
Hermione hada displacement of 2 in. less. Of 
course there is a condition of loading below 
which it is detrimental to go in regard to getting 
speed, but it is not at all probable that such a point 
was reached in the case of the vessels in question, 
and the 2 in. less draught may be taken as favour- 
able to the Hermione. If we turn to the forced 
draught trials, we find much the same result. The 
Hermione here steams just on a knot slower than 
the Cambrian, though her engines give out a little 
more power than those of the former vessel, and 
she drew 4} in. less water. We have, then, this 
anomaly: that of two sister-ships, one, the Cam- 
brian, steams considerably faster than the other, 
although her machinery does not give out so much 
power and her draught is greater. We do not wish 
to overload th's article with statistics of trial, but 
a comparison of the other figures in the Table would 
evolve equally inexplicable phenomena, 

Of course, indicated horse-power is not always an 
indic:tion of the useful work done, but the vessels 
in this case are both by well-known builders, and we 
may fairly assume that the efficiencies are approxi- 
mately equal. The explanation, naturally, is to 
be found in the untrustworthy records given by the 
log. In thecase of the torpedo gunboats this was 
even more apparent than in the vessels above re- 
ferred to, the Speedy, with engines indicating a 
power far in excess of that attained by other vessels, 
not showing a greater excess of speed over some. 
It is a pity the Admiralty authorities cannot evolve 
a trustworthy method of trying the speeds of war 
vessels. In America the United States naval 
authorities have paid a good deal of attention to 
this subject, and claim to arrive at something like 
accuracy in regard to speed trials. 

Reference is also made in this chapter to some of 
the later ironclad ships, and the author then goes 
on to speak of the big cruisers, Powerful and 
Terrible. A Table is given comparing them with 
the Rurik, the D'Entrecasteaux, and the Columbia. 
We do not see why the author should not have 
selected the latter's sister ship Minneapolis, as this 
vessel attained a speed even higher than the 
Columbia, making 23.073 knots on a run of nearly 
four hours. If ourowncruisers, therefore, are to beat 
the American record, more than a knot in excess 
of the contract speed must be made by them. Our 
own ships, it will be remembered, are not far from 
twice the displacement of the American commerce- 
destroyers referred to, being 88 ft. longer and 13 ft. 
wider. 

The second chapter in the book is devoted to the 
progress of foreign navies, and is from the pen of 
M. Weyl. The eminent French naval critic 
devotes some space to the war between China and 
Japan. Perhaps his remarks may be best summed 
up in his own words that ‘‘the Japanese gained 
the command of the sea... because they had 
built up an eflicient navy manned by well-trained 
crews . . . their successes were principally due to 
the ineptitude of their enemy.” M. Wey] is also 
of opinion ‘‘that the China and Japanese war does 
not in any way modify the principles which are 
accepted by the immense majority of sailors for the 
creation of anavy.” The navy of France is next 
dealt with, the author calling attention to the fact 
that the French Navy estimates are charged to the 
extent of 1,200,000). with the pay of colonial 
troops; on the other hand, they are relieved from 
pension charges. Very brief reference is made to 
the Commission on the Navy, the author holding 
out the comforting prospect for the French people 
that it will extend over several years. He points out 
also that the deputies and senators, who with certain 
Admiralty officials compose the Commission, have 
for the most part no knowledge of naval questions. 
Speaking of the large number of vessels which are 
going through their trials, he mentions ‘‘ technical 
and quite temporary difficulties” which have de- 
layed the completion of ships. He says these 
difficulties relate to the use in active service of 
multitubular (sic) boilers of the Belleville, Collet, 
Lagrafel and d’Allest types. An excellent picture 
of the French armoured cruiser Dupy de Lime is 
given in this part of the book, the long bottle snout, 
which forms a certainly not very sightly charac- 
teristic of this ship, being well shown. A few par- 
ticulars are given of the two powerful first-class 
cruisers for which desigus have been prepared. 
They are to displace from 8500 tons to 9000 tons, 
and have engines giving off 26,000 horse-power. 
Like the Columbia and Minneapolis, they will have 
triple screws. The estimated speed is 23 knots. 











The boilers to be used are described as multitubular. 
There will be no torpedo-launching tubes. The 
progress of these vessels will be watched with con- 
siderable interest in this country, unless, indeed, 
they become somewhat outclassed before they are 
launched. 

The German Navy is next dealt with by M. Weyl. 
The fact that the Reichstag reduced the vote last 
year, somewhat detracts from its interest. The 
example was followed this year, the estimates not 
being passed in full, as our readers will remember. 
Financial considerations have also robbed the 
Italian naval programme of the high interest it 
once possessed, whilst in Russia there has also 
been a slight reduction in the amount allotted to 
the navy. Other European Powers are mentioned, 
a few words being given to their naval programmes. 
A brief summary is given of the United States 
uaval programme, and the chapter concludes with 
a few words on the Japanese Navy. 

In the following chapter, the editor deals with 
the important question of the relative strength of 
naval Powers. He givesa useful Table, showing 
the number and classes of ships for England and 
France in various squadrons. In referring to the 
contention of Mr. Laird-Clowes—that this country 
should maintain in the Mediterranean a naval force 
stronger than any foreign naval force in those 
waters—Lord Brassey very aptly points out that 
dockyard favilities are insufficient at the present 
momenttoadmitof ouradopting this policy, although, 
he adds, ‘‘even if ample dockyard accommoda- 
tion existed, it is open to question whether it would 
be desirable to largely add to the Mediterranean 
Fleet,” and he considers that the Channel Fleet 
may fairly be taken into account as a set-off against 
the Toulon Reserve Squadron of the French. The 
point is one upon which much ink has been spilt 
lately, and it would be useless here to attempt to 
summarise the arguments of both sides. There is 
one undoubted moral, however, whichever side may 
be taken, and that is, that dock accommodation 
available for the Mediterranean Fleet is urgently 
required. We will not follow the editor in his 
carefully considered analysis, which is full of sug- 
gestion to the naval student. The figures given 
are exceedingly useful. 

The next chapter is devoted to the usual sum- 
mary of the British naval manceuvres, and is from 
the pen of Mr. J. R. Thursfield, who has made 
this particular subject his study for some time past. 
Mr. Laird-Clowes follows with a brief history of 
the naval war between China and Japan, illustrated 
by some very good diagrams, which should serve to 
make the tactics clear to the reader. The follow- 
ing chapter, which is apparently a compilation from 
various sources, attempts to draw lessons from the 
war in the East. We have already quoted M. 
Weyl’s opinion on this matter, with which we 
agree. Nevertheless the operations in Asiatic 
waters of the past year have not been without sub- 
stantial interest, butthe personnel of the two fleets 
was so unequal that to attempt to draw any definite 
conclusions in regard to design of ships or arma- 
ment, is a task almost impossible. 

After a brief chapter by Mr. W. Harrison 
Moore on the sinking of the Kowshing from the 
legal point of view, from which it would appear 
that the law upon the subject is very doubtful, a 
chapter by Commander Robinson, on ‘‘ Naval Rein- 
forcements in War Time,” is given. In dealing with 
the manning of the Navy, Lord Brassey, in the 
following chapter, has a subject after his own heart, 
and he treats it, as one would expect, in a manner 
showing an intimate knowledge of it. Speak- 
ing of the engine-room complement, he says the 
supply of engineers is one of the difficulties of the 
times. No one will gainsay this, but it is a fact 
that is not sufficiently thought of, the more popular 
executive branch of the Navy service always 
attracting more attention than the engine- 
room division. Lord Brassey is of opinion that 
‘*a strong reserve of competent practical men 
could certainly be raised in the mercantile 
marine, and officers could be drawn from the reserve 
for temporary service in peace.” We agree with 
the author, that more—a great deal more—could 
be done than is done, to utilise the sailors of the 
mercantile marine for Navy purposes. A mercantile 
sailor may be described as a Navy sailor half made. 
The duties on a merchant ship and a man-of-war are 
very different in detail. It is not as it was in the 
days of masts and sails, there are now so many 
things special to the warship. However, in time of 
war, if hard pressed, we should have to use the 








best material we could get, and it would be a wise 
policy to give those on whom we should have to 
depend in an extremity—if we should ever have 
the misfortune to be so placed—some sort of pre- 
liminary knowledge of the duties they would have 
to perform. Before now, British ships in war 
have been largely manned even by landsmen, and 
have not acquitted themselves badly on the whole ; 
that, however, would be a disastrous précedent to 
follow. The Admiralty have never encouraged an 
auxiliary branch ; the Royal Naval Reserve is not 
supported as it should be at Whitehall; and the 
suppression of the late corps of Naval Volunteers, 
although, perhaps, a small matter, is indicative of 
the sentiments held by our naval authorities in 
this direction. Lord Brassey makes reference to 
the Treasury in speaking upon the subject, and 
seems inclined to throw blame on that department, 
Naturally all extensions of the Navy, either in the 
regular or auxiliary branch, necessitate the spend- 
ing of money, which it is the instinct of Treasury 
officials to oppose. In regard to auxiliary naval 
forces, however, there is no reason to suppose that 
the Treasury has been more niggardly than in 
other matters. The lukewarmness, not to say oppo- 
sition, experienced by those who attempt to add to 
our naval strength in this way, has not proceeded 
from the Treasury, but from the Admiralty Board. 

The remaining chapter of this section of the 
work is devoted to shipbuilding policy, and here, 
again, Lord Brassey, who is the author of this 
chapter, has a congenial subject, and one to which 
he has devoted a large amount of study and atten- 
tion. We all know that Lord Brassey is an advo- 
cate for ‘‘moderate dimensions,” and he marshals 
his arguments so well that it is difficult for those 
who hold opposite views to meet him. Neverthe- 
less, all classes of vessels in the Royal Navy are 
growing in dimensions, even the torpedo-boats 
becoming torpedo-boat destroyers, whilst our big 
cruisers and battleships have never before been 
equalled in regard to displacement. Lord Brassey 
points out that we have 10 ships building for Great 
Britain of an average tonnage of 14,600; whilst in 
France 11 ships are in course of construction with 
an average tonnage of 10,500; and seven in Russia 
averaging 10,300. Italy, too, which so long was 
ahead of the world in the dimensions of its largest 
ships, has gone back to a more moderate size of 
vessel. Indeed, there are only five ships building 
for foreign countries which exceed 12,000 tons ; 
two of these are battleships for Japan, building in 
this country, one at Armstrong’s and the other at 
the Thames Iron Works, and are 12,450 tons each. 
The author next proceeds to draw a comparison of 
the advantages afforded by larger size, as compared 
to a greater number of ships of somewhat less 
dimensions. The task is one of extreme difficulty, 
not only from the fact that it is impossible to assign 
any definite value to the various elements of 
design, but because those elements are not known. 
We doubt if Sir William White himself, had he 
full authority and inclination for the task, would 
be able to draw out a Table giving the figures 
relating to those features which go to make up the 
total design of the prominent warships of the 
world. In regard to British ships, naturally he is 
fully informed, but we doubt if even our vigilant 
naval attachés in foreign countries are able to get 
all details necessary for the comparison. Every 
one knows, of course, that a war vessel is a com- 
promise ; no controversy ever arises on the subject, 
but we are told that. We may know the speed, 
armament, and armour of any given vessel, and 
we may know her displacement ; but what is not 
known are such important details as the amount of 
ammunition assigned, stores, weight of scantling, 
and other features. Even in the often overlooked 
question of ammunition, a defect in speed in one 
ship may be more than counterbalanced by the 
additional weight of shot and shell carried. Lord 
Brassey, however, argues the question with great 
ability, and a perusal of the chapter he contributes 
on this subject is full of instruction. 

The next section of the work is devoted to Mr. 
F. K. Barnes’ invaluable Tables of British and 
foreign warships. The labour expended in com- 
piling these must be very great. No doubt there are 
errors in them, but we are unable to point out any 
as a result of the examination we have made. We 
would suggest, however, that something a little more 
definite might be said in regard to speed ; it would 
be well to know whether the rate of steaming quoted 
was that obtained on trial trip or that estimated. 


The whole subject of speed in warships, however, is 
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in so chaotic a state that little value can be attached 
to any records until the method of making trials is 
thoroughly overhauled. The illustrations we have 
already referred to; in some places the scale does 
not seem quite accurate, but the drawings are 
certainly clear and distinct. 

Captain Orde Browne has charge of the third 
section of the work, that dealing with armour and 
ordnance. It occupies rather less space than on 
some former occasions, but is full of information, 
the accuracy of which is sufficiently guaranteed by 
the high reputation of the author. 

The remaining part of the work is devoted to a 
compilation of statistics, official statements, and 
reprints. 


THE COMPOSITE SCREW STEAM TUG 
‘“*SIR FREDERIC.” 

We illustrate on pages 324 and 325 a composite 
screw steam tug built and engined by Messrs. Cox and 
Co., Falmouth Docks Iron Works, Falmouth, for 
Port Elizabeth, in South Africa. The vessel is 
105 ft. 9 in. long, 20 ft. 3 in, beam, and of 11 ft. llin. 
depth, the gross tonnage being 133.88 tons. As 
shown on the cross-section (Fig. 4), the vessel is of 
composite build. The framing is of steel, the keel, 
stem, and stern-post of English oak, the planking of 
elm and pitch pine, secured to the frames with special 
metal bolts and nuts tapped and screwed through the 
frames as well as nutted. The sheathing is of yellow 
metal. There are two decks laid with East India teak, 
and the general arrangement of the vessel will be at 
once appreciated by reference to the profile and deck 
plans on page 324. To accommodate a number of pas- 
sengers a bridge deck has been arranged and fitted 
with awning as shown on the profile. Cabins for four 





Fig 6. $S‘Sia Freveric. 
LHP 1425 





Scale 3aso* 





Au 








Fig.2, LHP. 160. 





Atm. 


CLS 


miata oe 
Atm. |S 


Scale aa" 











25660 


Total LH.P 444+3 


Steam 162 lbs. Vac 26 Revs. 124 


officers are fitted aft, and for eight seamen forward 
(Fig. 3). The vessel is very completely equipped with 
deck machinery for her special work. As shown on 
the plan (Fig. 2), there is forward a steam barrel 
windlass, and aft, one of Messrs, Napier’s steam 
capstans, with special platform and fanleads, &c., aft 
for raising and lowering anchors, chains, &c. The 
galley and lamp room are fitted in the boiler casing. 
The engines, illustrated by the engraving on 
page 325, are of the triple-expansion three-crank type, 
the cylinders being 12} in., 19} in., and 32 in. in 
diameter respectively, by 27 in. stroke. The general 
appearance and compactness will be seen from the 
illustration. At the front the cylinders are supported 
on turned pillars, and behind on the condenser; 
the latter has a cooling surface of 964 square feet. 
The air pumps have a diameter of 124 in., and 
the circulating pumps, which are double-acting, of 
6}in. There are two feed and bilge pumps 2 in. in 
diameter, and all have 13} in. stroke. The slide valves 
of the main engine are worked by Stephenson’s link 
gear, and every bearing is adjustable and renewable. 
Brown’s patent steam reversing gear is fitted. The 





crankshaft is a solid steel forging, and the propeller 
is of manganese -bronze, 8 ft. 6 in. in diameter by 
11 ft. pitch. The four blades have a developed area 
of 23 square feet. It may be here mentioned that the 
stern tube and stern frame castings are of gun-metal, 
and the tail shaft is lined all over with gun-metal. 
Steam is generated by a single-ended boiler (Fig. 4) 
with three furnaces, and there are fitted duplex feed 
and bilge pump with steam cylinder 4} in. in diameter, 
and water cylinder 3 in. in diameter. On trial the 
engines, as shown on the indicator cards reproduced 
(Figs. 6 to 8), developed 444 3 indicated horse-power 
while running at 124 revolutions, the steam pressure 
being 162 1b., and the vacuum 26 in. The speed of 
the vessel was 12 knots, 





TANK LOCOMOTIVE FOR THE METRO- 
POLITAN RAILWAY COMPANY. 

WE illustrate on page 321 a type of locomotive, 
constructed by Messrs. Sharp, Stewart, and Co., 
Limited, which has lately been introduced for the 
service of the Metropolitan Railway, of which Mr. 
T. F. Clark is locomotive superintendent, and which 
in many features marks a considerable departure from 
the class of locomotive stock generally associated with 
that line. The engines are of the inside cylinder type, 
with four wheels coupled, and the front end is carried 
on one pair of wheels fitted with axle-boxes with an 
arrangement for side play on the curves. The general 
arrangement of the engine, and the dimensions adopted, 
are such as have resulted in a machine of great handi- 
ness and special facility in getting away quickly with 
its loads from stations, a matter of much importance 
in view of a traffic which is now exceedingly heavy 
both in number and weight of trains. A compara- 
tively high tractive power is obtained by the use of 
driving wheels of moderate diameter (5 ft. 3 in.), but 
which are yet large enough to permit of the 
engines running easily at the highest speeds required 
by the Metropolitan Company’s traffic. In the general 
design of the engine, the avoidance of all unnecessary 
deadweight has been aimed at, All through, the 
engine is as light as possible, consistently with 
proper strength of parts, a good allowance of 
adhesive weight proportionate to the tractive power, a 
sufficient tank capacity for condensing purposes, and 
sufficient heating surface and grate area for keeping 
steam while condensing the exhaust steam in the 
tunnels. The boiler is of steel plates, with copper 
inside firebox of the usual form, fitted with a brick 
arch and air deflector. The frames are of steel, 
pee as far apart as possible to admit a wide fire- 
box, and set in at the front end to allow of the side 
play of the leading wheels. The cylinders are of the 
usual inside type, with steam-chest between, the 
valve motion being of the Allan straight-link type. 
All the axles are of Siemens-Martin steel, the crank 
axle being hooped round the webs. The tyres are of 
Cammell’s steel 3in. thick. The wheel centres are of 
cast steel. The boiler is fed by two pumps. There 
are also two injectors, but the latter are, of course, 
not used in ordinary tunnel work, on account of the 
high temperature attained by the water in the tanks 
when the exhaust steam is being condensed. The con- 
densing arrangement is in its general features similar 
to that which has been long adopted and well 
approved on the Metropolitan Railway, with flap 
valves for the diversion of the exhauststeam, and a large 
discharge valve at the back of the engine for quickly 
emptying the tanks of hot water. The engines are 
fitted with the automatic vacuum brake. 

The principal dimensions are : 


ft. in, 
Cylinders, diameter 0 17 
‘ stroke bea : s 0 24 
Leading wheels, diameter... a 6 
Driving and trailing wheels, (coupled) 
diameter see aa oad Ses 3 
Fixed wheel base 0 


_ 
~~ COrO * & WO C100 Or 
_ 


Total a 
Frames, thickness... a4 A 
~ distance between, front 

back 


atin 


39 9 
Boiler, diameter of barrel 

» length of barrel 
Firebox, length outside 

m* width outside aa a 
ee depth inside at front to top 


— 
Of RH He HO 


of firebars 5 1} 
Tubes, number... ate 206 

», external diameter 12 in. 

Heating surface, firebox 93 sq. ft 
3 5 tubes 1000 ,, 
Grate area on 16? ,, 

Capacity of tanks 800 gals. 

effective 

‘s coal bunker 14 tons 

Weight in Working Order, and with Tanks and 

Bunker Full. 
Tons cwt. 

Leading axle 10 4 

Driving ,, 16 18 

Trailing ., 16 «8 

Total 43 10 





During the short time the engines have been running 
they have proved themselves to be light on coal, but 
time has not yet permitted of an accurate comparigon 
being made with the consumption of other engines. 





THE LATE MR. E. F. C. DAVIS, PRESI- 
DENT OF THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 

WE regret to learn, by a mail despatch, of the death, 
as the almost immediate result of a fall from horse- 
back, of Mr. E. F. C. Davis, a well-known American 
engineer, and President of the American Society of 
Mechanical Engineers, a position he attained two years 
ago, although then only 46 years of age, and this alone 
attests his great success as an engineer. He was born 
at Chestertown, in the Maryland State, in 1847, and 
was educated at the Washington College in the same 
State, graduating in 1866. It was the desire of 
his parents that he should enter the legal profes- 
sion; but he hada natural preference for mechanical 
engineering, and was later apprenticed with Messrs. 
Bunton and Henderson, hydraulic engine:rs, in 
Philadelphia. Here he was not only taught the prac- 
tical work, but for a long time was in the drawing- 
office, going subsequently to Messrs. Hoy, Kennedy, 
and Co., Newcastle, Delaware. After several years 
with this firm, he went as draughtsman to the Pottsville 
Iron and Steel Company, and later became draughtsman 
and assistant to the superintendent of the Colliery 
Iron Works at Pottsville, Pa. In 1878 he entered 
the service of the Philadelphia and Reading Coal and 
Iron Company as mechanical draughtsman, and a year 
later, when but 32 years of pein 60° the position of 
superintendent of the company’s shops at Pottsville, 
in which capacity he had to organise the establish- 
ment for the construction and repair of mining 
machinery. In 1887 he was promoted to be the 
mechanical engineer for the company, relinquishing 
that office in 1890 to become general manager of the 
Richmond Locomotive and Machine Works. Afew 
months ago he moved to New York to become general 
manager of the C. W. Hunt Iron Works. He became 
a member of the American Society of Mechanical 
Engineers in 1881, and was Vice-President from 1891 
to 1893, and later, President. The Council have 
placed on record a minute expressive of the respect 
and regard which the members feel, in which it is 
stated that his wise and mature judgment, his busi- 
ness and professional knowledge, his conservative yet 
energetic counsel, and his courteous consideration for 
others, had made him one from whose administration 
of the society’s affairs, the highest hopes had been 
entertained. 





Tue AUSTRIAN Lioyp.—The Austrian Lloyd has added 
three steamers to its fleet, viz, the Cleopatra, the 
Semiramis, and the Hapsburg. The company proposes to 
undertake circular voyages from Trieste to the East. 


—_—— 


GuNBOATS FOR Spain.—Some gunboats which Messrs, 
Forrestt are now building at Wyvenhoe for the Spanish 
Navy, are intended to be used by the Spanish authorities 
in blockading the coast of Cuba, the object being, of 
course, to grapple with the Cuban insurgents by sea as well 
as by Jand. Altogether, Messrs. Forrestt are to build six 

nboats, and they are to be delivered within three months, 

he firat boat, the Estrella, is already afloat, and is nearly 
ready for her steam trials, while the second boat, named 
the Flecha, has all but reached the same stage. The 
remaining four boats will be launched within the contract 
time. They are to be engined by Mr. A. J. Mumford, 
of Colchester, and they will carry Maxim - Nordenfelt 
guns, as woll as marines armed with Mauser rifles. It 
is a good thing for Wyvenhoe and Colchester that so 
important a contract as this should have been secured by 
Messrs. Forrestt. They have been for some time past 
honourably known as yacht builders, but it is a new 
thing for them to embark in the construction of ships of 
war, of however small a type. 





INTERNATIONAL Fire Conoress AT AMSTERDAM.—An 
International Fire Brigade Congress will be held at 
Amsterdam from September 24 to 28, and promises to be 
of great interest. The object is to give officers, architects, 
engineers, and insurance officivls, an opportunity to dis- 
cuss all questions relating to fire protection. The pro- 
gramme is divided into three sections, Under fire pre- 
vention, the subjects to be discussed include storage of 
inflammable merchandise, the construction of ovens, fire- 
places, &c., spontaneous ignition and its prevention, the 
flash point of petroleum, electric installation, &c. Under 
the second section, dealing with extinction and salvage, 
there come such topics as organisation of fire service, 
employment of water mains, the construction of fire 
engines, and the means for lessening damage caused by 
fire. The third section deals with special building con- 
struction. The general council of the congress includes 
the Dutch Home Secretary, the Minister of Publio 
Works, and municipal authorities, while a nunsber of 
British fire experts are included—Sir Eyre M. Shaw, 
K.C.B., Chief Officer Simmonds of the Metropolitan Fire 
Brigade, Mr. Thomas Blashill, architect to the London 
County Council, and Mr. Edwin O. Sachs, 11, Waterloo- 
place, Pall Mall, who is hon. secretary, and from whom 
all information can be obtained. 
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WELIN’S BREECHLOADING MECHANISM. 


WE illustrate on this and the opposite page a breech- 
closing arrangement for heavy ordnance, designed by a 
Swedish engineer, Mr. Axel Welin, residing in London. 
This mechanism, which is characterised by several novel 
and valuable features, was applied to a battery of 
24-centimetre 28-ton guns, made last year by Messrs. 
Sir Joseph Whitworth and Co., Limited, of Man- 
chester, for the Swedish Government, particulars of 
which we published in our last issue (see page 305 
ante). At the proof firing of these guns, which took 
place in March last, 24 rounds were fired from one gun 
and four rounds from each of the others, the chamber 
pressure in some instances exceeding 3000 atmo- 
spheres. 

The most interesting and novel feature in the 
mechanism is the breech-block. Excessive weight is 
an unavoidable characteristic of the ordinary inter- 
rupted or French screw, when applied to heavy 
calibres, and with this comes difficulty in manipula- 
tion, on account of the considerable length which must 
be given, in order to compensate for the loss in resisting 
capacity caused by the necessary cutting away of the 
threads over half of the circumference. 

The inventor of this mechanism has succeeded by a 
simple and ingenious device in reducing this incon- 
venience by arranging the threaded segments in steps, 
giving to each successive segment a radius larger than 
that of the preceding one, by the height of the thread. 
By this arrangementa plug, divided, say, into eight seg- 
ments, of which, according to the ordinary construc- 
tion, four would be blank and four threaded, would 
have six threaded segments, the remaining two only 
being blank, and by this means he secures 50 per cent. 
more resisting capacity per lineal measurement of 
block. 

Figs. 1 to 12 show a breech mechanism constructed 
fora 10-in. gun at the works of Messrs. Vickers, Sons, 
and Co., Limited, at Sheffield, owners of Mr. Welin’s 
English patents ; as will be seen, the block is divided 
into 12 segments, 10 being threaded and two blank. 
Here the bearing and resisting surface is increased 
nearly 60 per cent. over the ordinary type of inter- 
rupted thread, a slight percentage being wasted for 
clearing grooves, and the saving in weight on this par- 
ticular block is very considerable. A breech mecha- 
nism of Mr. Welin’s construction for a 16-in. gun would 
weigh about half a ton less than an ordinary inter- 
rupted screw mechanism. 

Besides this advantage, the seat of the obturator is 
brought nearer the breech end of the gun, and it can, 
therefore, be more readily examined ; the effective 
length of the gun is consequently increased. 

It may be objected that the cutting of the stepped 
threads on the block would involve an excessive amount 
of labour and expense, but experience has shown that 
this is not the case, and that the saving in material 
compensates for the increased cost of manufacture. 

The illustrations show the latest modification of the 
Welin mechanism. It will be noticed that the inventor 
has succeeded in overcoming the objection so frequently 
urged against other existing continuous motion 
mechanisms of large calibres, that there is not sufficient 
leverage at the beginning of the opening, and the end 
of the closing, movement. 

Referring to the illustrations, Fig. 3 isa rear elevation 
of the gun, the breech-block being unscrewed but not 
swung back. Fig. 4 is a side elevation, and Fig. 5 a 
longitudinal central section of the same. In the latter 
figure the position of the breech-block when swung 
back is also shown in dotted lines, Figs. 6, 7, and 8 
are enlarged views of the block. 

Figs. 9 and 10 are an elevation and plan (partly in 
section) of some of the parts to a larger scale, showing 
the positions when the breech is closed, and Figs. 11 
and 12 are similar views, with the parts in the same 
positions as in Figs. 3 to 5. 

The breech-block a is unscrewed by the tangential 
slide b which has a notch b! engaging with a single 
tooth a! on the block, and the leverage employed for 
traversing the slide, diminishes when the block has 
been started. For this purpose the slide is slotted at 
b* to receive a roller c' pivoted on the wormwheel c 
which is actuated by the worm on the axis of the 
handle. 

It will be observed that when the breech is closed, 
as shown in Fig. 5, the slot 6* ix almost tangential to 
the path of the roller c', and therefore in opening the 
breech, the slide } is at first moved very slowly and 
with great leverage, but as the breech-block is turned, 
the leverage decreases and the speed augments until at 
last, as shown in Fig. 12, the slot 4? is almost radial to 
the path of the rollers c'. When the block is fully 
unscrewed, the roller c! escapes from the slot 6?, but 
the slide ) is prevented from moving back again by 
the circular surface c? on the wormwheel c, which 
now comes against the circular shoulder }° on the slide 
b. The slide 6 is therefore held fast until in closing 
the gun, the surfaces c* and 0° disengage, and the 
roller c' again enters the slot *. It will be obvious 
that the roller might be on the slide and the slot in 
the wormwheel, 
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The shaft d* of the wormwheel is co-axial with the 
hinge e' about which the carrier ring ¢ of the breech- 
block a swings ; it has fixed to it an arm c* which, dur- 
ing the first part of the motion, travels in a slot in the 
rear end of the gun. The end of this arm carries a 
roller which, when the breech-block a has been un- 
screwed as above described, enters a slot a” in it, 
as shown in Fig. 5, This slot is so arranged that 
at this time it is tangential, or nearly so, to the 
me of the roller, the result being that the breech- 

lock is at first very slowly drawn back in its carrier 
ring. This movement, however, makes the slot 
assume a less and less tangential direction until at 
last it is radial or nearly so, and, therefore, the speed 
of withdrawal continuously increases. When the 
breech-block a has been drawn fully back in its carrier 
ring e the latter is unlocked, and the further rotation 
of the wormwheel c and arms c* causes the ring with 





2, 


the block to swing about its axis. The carrier ring ¢ 
has pivoted to it at ec? a lever e* (Fig. 4) having a hook 
e* at its end which takes into a notch a* on the rear 
end of the gun. The lever carries a roller c* bearing 
on a circular table c° fixed to the axis of the worm- 
wheel, and the hook is thereby kept in the notch. 
There is, however, a depression in the table which 
comes beneath the roller just as the breech-block has 
been fully withdrawn and the roller is forced down 
into it by the continued motion of the wormwheel, the 
faces of the hook ¢‘ and notch a* being suitably inclined 
to produce this result; the carrier ring ¢ is thereby 
unlocked and now revolves with the axis of the worm- 
wheel, the roller ¢> remaining in the depression. A 
lever e® is pivoted at ¢” in a recess in the carrier rng. 
When the breech is closed its tail end bears against a 
projection at the rear of the gun, but directly the 
carrier ring begins to come away from the breech it 
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drops down into the recess, allowing the roller e° to 
fall into the depression c® as above described. In 
closing the breech the reverse motions take place ; 
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when the carrier ring comes against the gun, the lever e® 
is raised, lifting the roller e° out of the depression, and 
causing the hook e‘ to engage with the notch a’, 











As will be seen, the whole of the mechanism has 
been carefully worked out, and the efficient leverage, 
the shortness of the plug, and the lightness of the 
mechanism all tend towards rapidity of manipulation. 
The relatively small space occupied by the mechanism 
when thrown open is an additional advantage, espe- 
cially valuable in cramped places, such as turrets on 
board men-of-war, &c, There are no springs (except 
in the firing lock), and the mechanism can be taken to 
pieces in a few minutes by any one acquainted with its 
construction. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 5. 

THE extraordinary activity in Western Pennsylvania 
iron markets has driven quotations on Bessemer pig 
and steel billets one to two dollars per ton higher within 
a week, The larger concerns are buying wherever 
they can for delivery as late asnext March, The strike 
in the lake ore regions threatens to reduce production 
this winter. The entire iron market is in a very 
feverish condition. Extravagant quotations were 
wired to-day from Pittsburgh on Bessemer and billets, 
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The greatest activity prevails in mills everywhere. 
Autumn business is opening up, and railroad require- 
ments are increasing. On account of the advance in 
crude iron, a general advance is probable in finished 
products, particularly in bars, sheets, merchant steel, 
plates and shapes. It is probable that the trade will 
suddenly discover that stocks are beginning to accu- 
mulate after a production of 200,000 tons per week 
has been reached. An advance in rails is probable, 
as billets now cost about as much as rails. 
Should quotations advance, any farther business will be 
checked, and a reaction will set in. The tinplate 
mills are crowded. Glass works are allresuming. A 
heavy autumn and winter trade is at hand. House 
and factory building has increased from 25 to 33 per 
cent. over last year. The hope is entertained that 
other industries will now line up with the iron trade. 
The clearing house reports exhibit a steady expansion 
of domestic trade. The wages of employés are being 
advanced still farther, and to all appearances no 
interruptions from labour agitations are probable for 
months to come, outside of local ebullitions that do 
not count, 





NOTES FROM THE NORTH. 
Grascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was active last Thursday forenoov. About 20,000 tons 
of iron changed hands, and prices were firm at the 
previous afternoon’s level. In the afternoon the market 
was active and excited, both Scotch and hematite iron 
being in strong demand. The former at the close showed 
again of 44d. per ton, and the latter rose 84d. per 
ton. Fully other 20,000 tons were dealt in. The 
settlement prices at the close were: Scotch iron, 
488 14d. per ton; Cleveland, 39s. 14d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 493. 104d. 
and 47s. per ton. A large and excited busine:s was done 
on Friday forenoon, the outside investing public evi- 
dently taking an interest in the proceedings. Fully 
30,000 tons of iron of all kinds changed hands, but the 
bulk of the business done was in Scotch and hematite 
iron. The close was slightly under the best, but still an 
advance was made in prices, ranging from 24d. to 74d. 
per ton, the latter for Middlesbrough hematite iron. In 
the afternoon the excitement was more intense than ever, 
but sellers were more cautious, and higher prices had to 
be paid. Scotch touched 493. cash and Cumberland hema- 
tite iron 51s. per ton, being a gain on the day of 844. and 
10d. per ton respectively. At the close the settlement 
prices were, respectively, 48s. 104d., 393. 94., 503. 94., and 
47s. 104d. per ton. The afternoon sales reached quite 25,000 
tons, and special brands were all advanced over the week 
6d. to 1s, per ton. Monday’s forenoon market was very 
active, not to say excited, and for a time the shouting 
between buyers and sellers was something to which the 
market is rarely accustomed. It was impossible to say 
how much iron changed hands, but probably not fewer 
than 50,000 tons were passed. There were sharp reactions 
in prices. In the afternoon, while the dealing was; less 
excited, the turnover was close on 30,000 tons, and prices 
had a further and a sharp break, ranging from 2d. to 
7“ under the forenoon prices. Compared with those 
of Friday, the closing quotations showed a drop of 54d. 
to 1s. per ton, the settlement prices being 48s. 14d., 
393, 34., 503, 3d., and 47s. per ton respectively. There was 
leas excitementon Tuesday forenoon. Still, a fair amount 
of business was done—fully 20,000 tons—the bulk of which 
was in Scotch iron. At the opening the tons was flat, 
and on some sales being reported the price of Scotch iron 
fell to 47s. 9d. per ton, but at the cloze it was up again to 
48s. 1d. per ton buyers. Other sorts also gave way 4d. to 
31. per ton. The settlement prices at the close were, 
respectively, 483 34., 393. 44d., 50+. 64., and 47s. 44d. per 
ton. The market was very irregular this forenoon. There 
was a sdeady opening, but it was not supported. and a 
quick fall took place in price to 47s. 104d. cash for Scotch, 
followed by a steady rise to 483 2d per ton, the close being 
easier. The tone was strong in the afternoon, and Scotch 
iron closed at the best at 483, 3d. cash. The closing 
settlement prices were 483, 3d., 39s. 14d., 50s. 44d., and 
47s. 3d. per ton respectively. The following are the cur- 
rent quotations for some No. 1 special brands of makers’ 
iron: Clyde, 51s. per ton; Gartsherrie, Summerlee, 
and Calder, 52s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 51s. 6d. ; Shotts 
(shipped at Leith), 53s.; Carron (shipped at Grange- 
mouth), 54s. per ton. There are still 77 blast-furnaces in 
actual operation. as compared with two at this time last 
year. Last week’s shipments of pig iron from all Scotch 
ports amounted to 6295 tons, against 1623 tons in the 
corresponding week of last year. They included 165 tons 
for the United States, 125 tons for Canada, 114 tons for 
India, 260 tons for Australia, 100 tens for France, 175 tons 
for Italy, 310 tons for Germany, ‘40 tons for Holland, 
smaller quantities for other countries, and 3830 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 293,156 tons yesterday 
afternoon, as compared with 287,111 tons yesterday week, 
thus showing for the past week an increase amounting to 
6045 tons. 


Finished Iron and Steel.—The advance of 5s. per ton in 
the price of finished iron and steel which has been made 
by the manufacturers has become firmly established, but 
the great complaint amongst the makers is that the prices 
for the finished material have not kept pace with the ad- 
vance in the price of pigiron. Itis thought very likely, 
however, that the makers will shortly endeavour to raise 
their prices still further in the event of the advances in 
the price of pig iron being maintained. 


Sulphate of Ammonia.—This commodity is now firmer 
in tone. The price in Scotland ranges from 91, 6s, 3d. to 
91. 7s. 6d. per bon. 


Glasgow Copper Market.—Last Thursday forenoon some 
200 tons of copper changed hands in the Glasgow market 
The price fell 2s. 6d. per ton at 47/. 62. 3d. At the after- 
noon meeting of the “ring” 50 tons were disposed of, 
and the price recovered the forenoon’s decline. Only a 
small amount of business—50 tons—was done on Friday 
forenoon, but prices were very hard, on report of a re- 
covery in America. The three months’ quotation showed 
a rise of 53. per ton. A few lots were disposed of in the 
afternoopv, and prices at the close were 2s. 6d. par ton 
easier than in the forenoon. Owing to the absorbing 
interest taken in pig iron, dealing in the copper market 
was wholly suspended on Monday forenoon, when prices 
were nominally 1s, 3d. per ton cheaper. In the after- 
noon some 50 tons were sold at the forenoon prices. 
Copper was a shade easier in price yesterday forenoon, 
when 25 tons changed hands at 46/. 153. per ton, show- 
ing a drop of 1s. 3d. on Monday’s closing prices. The 
market was idle in the afternoon, cash buyers being 
quoted nominally 23. 6d. per ton below the forenoon 
price. The copper market has been very flat all day, and 
the closing price of 467. 53. per ton cash was the lowest 
of the day. 


Babcock and Wilcox, Limited.—The fourth ordinary 
general meeting of the shareholders of Babcock and 
Wilcox, Limited, Kilbowie, near Glasgow, was held in 
London yesterday, when the chairman, Mr. Andrew 
Stewart, of A. and J. Stewart and Clydesdale, Glasgow, 
said that during the past year they had had continued 
prosperity. They bad paid an interim dividend of 6 per 
cent. per annum for the half-year ending December last 
on the preference shares, and 5 per cent. on the ordinary 
shares. They now proposed to pay, for the half-year 
ending June, a dividend at the rate of 5 per cent. on the 
the preference and 74 on the ordinary shares, making, for 
the latter, 124 per cent. per annum for the year. The 
company’s patent boiler was being worked so as to yield 
increased returns, and new markets were being con- 
tinuously opened up. Sir William Arrol, M.P., one of 
the directors, seconded the motion for the adoption of the 
report, which was agreed to. 


Steel Company of Scotland.—The annual report of this 
company for the year ended July 11 states that owing to 
the long suspension of work last year, caused chiefly by 
the coal strike, the output of material during the past 
financial year was 26,250 tons less than that of the 
previous year, and much below the average of former 
years. During the year a sum of 9329/. 10s. 4d. was spent 
upon improvements and additions to plant, with the view 
of. effecting further economies in manufacture, which sum 
it has been thought advisable to charge to revenue account. 
The whole of the debenture stock, amounting to 250,000/., 
has been placed, and the law charges, advertising, and 
commissions incurred in placing the stock amounted to 
49451. 1s., of which 445/, 1s. has been written off in the 
year’s accounts, leaving a balance of 4500/. to be written 
off gradually during the next two or three years. The 
manufacturing accounts show a credit of 36,963/. 10s. 6d., 
and after making the necessary deductions, the profit on 
the year 1894-95 stands at 14,2977. 12s. 4d. 


Tenders for Completion of Loch Katrine Water Works 
Tunnel.—On Monday the Glasgow Corporation Water 
Works Committee opened a number of tenders that had 
been received for boring, excavating, and finishing the 
last and completing portion of the new aqueduct in touch 
with Loch Katrine. The tenders, which include the 
work of raising the loch 5 ft. more, run from 40,4501. to 
58 4801. They were remitted for examination before any 
tender is accepted. There were 11 tenders, and the 
lowest was that of Messrs. George Lawson and Son. At 
the same sederunt of the water works committee the 
tender of Messrs. Robert Maclaren and Co. was accepted 
for 1000 tons of cast-iron pipes at 46521. 


Edinburgh and District Water Works Extension.— 
Eighteen tenders have been received by the Edinburgh 
and Distric) Water Trust for the work in connection 
with cortract No. 1 of the Talla water scheme. They 
range from about 50,000/. to 70,0007. Five of the lowest 
have been remitted to the engineer to report upon. 


Opening of the Glasgow Central Railway.—The directors 
of the Caledonian Railway Company have decided to open 
the new Central Railway on October 1. In the mean- 
time a passenger train service will ba given between 
Rutherglen and Glasgow Cross. There are four stations, 
viz.: Rutherglen, Bridgeton Cross, Glasgow Green, and 
Glasgow Cross, and two sets of carriages will be utilised 
for the train service, specially fitted up at St. Rollox 
workshops for the underground line, and the new engines 
will be fitted with a special apparatus for the prevention 
of the escape of steam and smoke with the view of keep- 
ing the tunnels free from smoke. Special arrangements 
have been made at Glasgow Cross for the turning of the 
trains, and the company are introducing popular fares for 
that route. 


Caledonian Locomotive Works.—The Caledonian Rail- 
way Company’s locomotive works at St. Rollox, Glas- 
gow, have resumed full time this week, after being 
on short time for upwards of a year. That fact is a good 
indication of the improvement in trade, which is showing 
itself in various directions. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Unemployed Miners.—Some thousands of miners are out 
of work in Yorkshire at the present time. There may 





be a large business doing in the coal trade, but with low 





prices, average earnings small, and the men out of work 
to be counted by thousands, trade cannot ba satisfactory. 
For two or three weeks a large number of men employed 
at the Nunnery and Manor Collieries, Sheffisld, have 
been idle ; and though this is due to some alterations in 
machinery, or something of the kind, and not owing 
to a dispute, it is an indication of the position of 
affairs. A considerable number are idle at the Tinsley 
Collieries ; at Wath nearly a thousand are idle, owing to 
a strike against a proposed alteration in the mode of 
working the coal; at Hickelton Main some 300 or 400 are 
stopped in consequence of a dispute as to the prica which 
shallbe paid for getting the coal on a tonnage rate, the 
development of the colliery to the present time having 
gone on at day wages; and at Allerton nearly a thousand 
have been idle for two months or more, owing to 
a question of the same kind. About 5000 are affected 
by the cases already referred to, and thera are many 
others. The closure of Parkgate seam at Wharncliffe 
Silkstone Colliery displaced a large number, who are 
sharing with their fellows in the work done in the seam ; 
the shutting up of the same seam at Strafford Main Co!- 
liery threw some 200 or 300 out of work; the Church 
Lane Colliery, near Barnsley, has been idle now a long 
time, and some of its men have been idle nearly two 
years without being able to find a job ab any of the col- 
lieries of the district. 


Iron, Steel, and Heavy Trades.—The heavy iron trade 
of this district appears to be not only well upheld, but to 
graduallyimprove, A large number of the large establish- 
ments that are consumers have finished their stock-taking 
and are purchasing. The local output of pig is only 
sufficient for present requirements, and there is no 
stock accumulating. It is highly probable that some 
furnaces, which have been idle for many months, 
will be blown in again. Best qualities of bar are 
selling well, on an all-round demand. but the sheeb 
trade is cut up, prices being very low. Those engaged in 
the steel trade appear very confident. Good orders are 
coming in for railway and marine material, and one cr 
two leading firms are being patronised for ordnance. The 
steel tube department is prosperous. Manufacturers do 
not hesitate to declare that the future of the trade is very 
promising. Boilermakers are becoming busier, after a 
long depression. There isa lull in the agricultural im- 
plement trade, but engineers generally appear better 
employed. . 


Closing a Colliery.n—The workmen employed at the 
Hollingwood Colliery, belonging to the Staveley Coal 
and Iron Company, have received notice that the pit will 
be set down, and their services will not, of course, be 
required. Its closing will be seriously felt in and around 
the district of Whittington. 


Enginemen and Firemen.—A large meeting of these 
was held on Saturday at Pilsley. Mr. S. Rowarbtb, the 
general secretary, said that the greatly improved condi- 
tion of the working classes during the last 40 years was 
due in a great measure to their own conception of what 
was a reasonable standard of living. The higher stan- 
dard the worker set up, the more wage he would require, 
and the more he voluntarily united with his fellow-man 
for the attainment of certain specific aims and objects, 
the more he would be likely to get an increased income 
and lead a higher life. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change here, and though the 
market was somewhat easier in tone, a considerable 
amount of business was transacted. Speculators were 
not so keen as they have recently been, and most of the 
transactions recorded were legitimate business. Quota- 
tions for makers’ iron, notwithstanding the fluctuations 
in warrants, altered very little. The greater part of the 
pig iron bought, however, was for shipment abroad, 
and it would certainly be much better for the district if 
the home consumption was larger. Abt the opening of 
the market 38s, 9d. was generally quoted for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and 
several parcels were disposed of at that price, but later 
in the day a trifle higher figure was realised, and by the 
close of the market most sellers quoted 393. No. 1 Cleve- 
land pig was quiet at 393. 6d., very little being wanted, as 
No. 3 is now, toa large extent, used for purposes which 
No. 1 used to be boughtfor. The lower qualities were 
steady, No. 4 foundry being 36s, 6d., and grey forge 35s. 6d. 
Middlesbrough warrants, after easing to 393. 1d., rallied, 
and closed 393. 34d. cash buyers. East coast hematite 
pig iron was in — good request, and though some 
buyers reported that they were able to purchase Nos. 1, 2, 
and 3 at 46s. for early delivery, few sellers were prepared 
to accept anything below 46s, 6d., and the latter figure was 
paid. Spanish ore was steady and alittle firmer in price. 
‘To-day the market was rather quiet, but a fair number of 
transactions were recorded. The general quotation for 
prompt delivery of No, 3 was 383, 9d., but 883. 104d. was 
also realised. Buyers offered 393, for No. 8 delivered to 
the end of the shipping season. There was very little 
doing in Middlesbrough warrants, but they were steady 
throughout the day at 39. 1d. cash buyers. 


Manufactured Iron and Steel.—The finished iron trade 
continues very dull, and orders are as scarce as ever, but 
some of the producers state that they are obliged to ask 
rather higher prices than those recently quoted, owing to 
increased cost of production. Orders could be placed on 
the following terms: Common iron bars, 4/. 17s. 6d. ; 
best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 17s. 6d.; 
and iron ship-angles, 4/, 12s, 6d.—all less the usual 
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24 per cent. discount for cash. A better account 
is given of the steel industry. We are glad to be 
able to report a good deal more business doing, and 
that prices are moving upwards. Recently several 
fair contracts have been entered into forship-plates, The 
demand for rails is also better, but it is chiefly from 
abroad. Ship-plates are quoted 5. 23. 6d. ; ship-angles, 
4l, 15s. to 47. 17s. 6d.; and heavy sections of rails, 
4l. 17s. 6d. —the two former being less the usual discount, 
but rails net at works. 

The Coal and Coke Trade.—Coal is steady, and the 
slightly increased manufacturing demand _has stiffened 
some kinds a little. At Newcastle best Northumbrian 
steam is about 8s. 9d., and small 3s. 3d. Bunker coal is 
in rather better demand at from 6s. 3d. for unscreened up 
to 93. for best Durham screened f.o.b. Tyne Dock. Gas 
coal deliveries, as is usual at this time of the year, are 
improving a little. There is no change in the position of 
the household coal trade, the demand being very languid. 
For coke the demand is la Sellers are asking higher 
rates, and they look for still further advances in prices. 
Here nothing under 12s. 6d. is listened to for good blast- 
furnace qualities delivered at Cleveland works, and one 
pretty large contract has been entered into at 12s. 84d. for 
delivery over the next six months, Some of the sellers 
are asking up to 13s, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal has continued 
active, and some of the principal colliery proprietors have 
their production disposed of to the middle of next month, 
Small steam coal has also experienced a good demand, 
and prices have been tending upwards, although nob 
materially. The best steam coal has made 10s. 3d, to 
10s. 6d. per ton, while secondary qualities have brought 
9s. 3d. to 103. per ton. There has been a slightly in- 
creased demand for household coal, but coalowners have 
shown little disposition to sell at present prices; No. 3 
Rhondda large has made 9s, 3d. to 9s. 6d. perton. Foundry 
coke has been quoted at 14s. 9d. to 15s. 6d. per ton, and 
furnace ditto ab 11s. 9d. to 18s. 6d. per ton, according to 
quality. Iron ore has exhibited a steady tone; the best 
rubio has made 11s. 6d. per ton. The manufactured iron 
and steel trades have presented, upon the whole, a satis- 
factory aspect. 


Building at Devonport.—The two cruisers Arrogant 
and Furious, now building at Devonport, have not ad- 
vanced much during the past month. The Lords of the 
Admiralty have, however, directed that the Arrogant is 
to be completed at the earliest possible date, even if the 
date arranged for the completion of the Furious has to be 
deferred. The Talbot, cruiser, now building at Devon- 
port, is to be completed and ready for commissioning by 
June, 1896. A large amount of work has to be done 
before the vessel can be got ready for her steam trials. 


Barnstaple and Lynton Railway.—It has been decided 
to cut the first sod of the Barnstaple and Lynton Railway 
on Tuesday next, and the work will probably be completed 
in two years. As will be remembered, the line will be 
slightly over 19 miles in length, and of 2-ft. gauge. It will 
commence with a junction with the London and South- 
Western at a point below the present Barnstaple town 
station, the latter being intended to be relinquished as 
soon as a joint station is made. Surveying has been in 
progress during the summer, so that no loss of time need 
take place, and it was understood, when the Act was 
applied for, that the capital was practically guaranteed. 


Lynmouth.—Preliminary steps have been taken with 
the view of constructing a landing pier at Lynmouth, 


Improvements at Keyham.—For some time past the 
workshop at Keyham in which submerged torpedo 
tubes are manufactured has been found to be too 
small to enable the existing staff to execute the large 
programme of work allotted to them without work- 
ing excessive overtime. In order to increase the size of 
the torpedo shop, and thus provide room for additional 
manufacturing plant, and a larger staff of mechanics, it 
has been decided to remove the partition which divides 
the shop from the gun-mounting store, and appropriate 
the latter for the torpedo department. new gun- 
mounting store is to be built in the factory quadrangle 
immediately outside the foundry, Messrs. Matcham and 
Co., Plymouth, will carry out the improvements, which 
are to be completed before April. Next year additional 
plant will be provided, including a 30-ton crane to be 
used for moving and stowing heavy gun mountings. 


Great Western Ratlway.—In the first half of this year 
19 new locomotives were built, and 52 locomotives were 
reconstructed with new boilers at the cost of revenue. 
The cost of locomotive power in the first half of this year 
was 644,990/., as compared with 654,463/. in the corre- 
sponding period of 1894. The aggregate distance run by 
trains in the first half of this year was: Passenger trains, 
9,338,381 miles; goods and mineral trains, 9,216,922 
miles; total, 18,555,303 miles. The corresponding aggre- 
gate distance run by trains in the first half of 1894 was: 
Passenger trains, 9,247,662 miles; goods and mineral 
trains, 9,405,715 miles; total, 18,653,377 miles. 


Working Stock on the Great Western Railway.—The 
aggregate outlay made by the Great Western Railway 
Company for working stock to the close of June, 1895, 
was 10,194,859/. Of this sum 92,0987. was expended in 
tho first half of this year. This 92,0987. was made up as 
follows: Locomotive department, 12,8787. ; coaching de- 
partment, 31,2832. ; and merchandise and mineral depart- 
ment, 47,9371. 


Cardiff Exhibiticn, 1896.—The metropolis of Wales is 
laying itself out fur an exhibition on a large scale in 1896 


with the coal and iron industries, the mining and engineer- 
ing sections will be very ane, if, indeed, they do not 
prove the chief feature of the event. Of course, maritime 
interests will be well represented, as would be natural at 
@ port which stands first in the world for coal exports, and 
third in the world in the matter of other clearances. The 
shipments of coal, coke, and patent fuel from Cardiff in 
1894 amounted to 15,316,165 tons. Other sections of the 
exhibition will embrace the latest developments in elec- 
tricity, in scientific instruments, &c., whilst agriculture, 
horticulture, sports, and pastimes will not be overlooked, 
the latter probably including a water show on a large 

e. Representative men of all classes have the affair 
in hand, as, for instance, in the machinery, electricity, and 
local and general industries section, Mr. T, Hurry Riches 
is chairman of the committee, and Mr. Ed. Dawson 
is secretary. Lord Windsor is president of the exhibition, 
Her Majesty the Queen patron, and the Prince of Wales 
will be asked to open the exhibition. 


The Electric Light at Swansea.—A scheme for lighting 
the central part of Swansea by electricity, and using a dust 
destructor in combination with the apparatus, was on 
Monday sanctioned by the electric lighting committee of 
the Swansea Town Council. The scheme, which will be 
on the high-tension system, will be considered by the 
council at its next meeting. If it is carried out, it will 
involve an outlay of 56,000/. 





MISCELLANEA. 
TuE first-class battleship Victorious is to be launched 
av Chatham on October 19 next. The vessel in question 
was laid down on May 28, 1894, 


According to the Engineering and Mining Journal, the 
price of furnace coke is now less in the States than here, 
and it is proposed to open an export trade in this article 
with Australia. which hitherto, it appears, has drawn her 
supplies from Europe. 


From the returns published in Poor’s ‘‘ Manual of 
American Railroads,” ib appears that 15 per cent. of the 
rails used on American lines are still of iron. Doubtless 
most of this is in little-used sidings, and it will probably 
be sume years before iron rails have entirely disappeared 
from the roadbeds either here or in America. 


The traffic receipts for the week ending September 1 on 
33 of the principal lines of the United Kingdom amounted 
to 1,748,0027., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,648,985/., with 18,522? miles open. 
There was thus an increase of 99,0177. in the receipts, and 
an increase of 2174 in the mileage. 


The Board of Trade returns for the month of August 
show a considerable improvement in the trade of the 
country. The imports amounted to 34,611,305/ , an in- 
crease of 2,972,7841. as compared with the same month 
last year. At the same time the exports of British and 
Irish produce amounted to 20,481,495/., an increase of 10.2 
percent. The foreign and colonial merchandise exported 
at the same time was valued at 6,189,702/., an increase of 
1,062,3227. It remains, however, an unfortunate fact that 
the machinery market does not seem to have participated in 
the general improvement, there being an actual decrease 
in the value exported as compared with last year. 


Apparently accumulator traction has not been the 
failure on the Paris tramlines which it so frequently has 
elsewhere. The accumulators used are of the Laurent- 
Cely type, which is a variant of the well-known chloride 
cell. The charging of a battery of the cells is commenced 
with an electromotive force of 250 volts and a current of 
from 70 to 80 amperes, but as soon as the current falls to 
10 or 15 amperes the electromotive force is raised to 
280 volts, bringing up the current to 70 amperes again. 
The battery used on the car contains 56 elements of nine 
plates each, and weighs 3740 lb. The total weight of the 
car driven is 14.7 tons allon. Each car is fitted with two 
10-kilowatt motors, shunt wound, and geared to run at 
500 revolutions per minute. Down-hill the motors are 
allowed to run as generators, restoring current to the 
battery. A considerable saving is said to be effected in 
this way. 


The Udaipur-Chitorgarh Railway, which was opened 
to traffic on August 1, furnishes a striking example of 
how quickly and cheaply lines can now be built in India. 
It starts from Chitorgarh on the Rajputana-Malwa 
system and stops at a point 84 miles short of Udaipur, 
that picturesque town being held sacred for the present 
against the shriek of the locomotive. The line is on the 
metre gauge, 604 miles long ; it was begun in March, 1894, 
and practically completed in May, 1895, lees than 15 
months sufficing for the work. The estimated cost was 
22,800 rupees per mile, exclusive of rolling stock, but the 
State epgineer constructed it for 21,100 rupees a mile, 
about half the saving of this lakh of rupees being due to 
the low prices at present ruling in India for permanent- 
way materials. The rails are of steel laid on cross-sleepers 
of deodar. The rolling stcok is being built in the Raj putana- 
Malwa workshops, and when ready the Durbar will work 
the line. Mesnwhile an agreement has been made with 
the Bombay-Baroda Company to work it through their 
Rajputana-Malwa staff. e prospects of the railway 
are very good, and a large pilgrim traffic to Nathdwara 
is anticipated. ready proposals have been made by 
influential native gentlemen to construct a short branch 
of 15 miles to the Nathdwara shrine, and the Durbar has 
cecided upon having surveys and estimates made for 
this and for extending the line six miles nearer to Udaipur. 


In an article by Mr. A. E. Outerbridge, jun., in the 


conflicts which have occurred have been spontaneous 
uprisings of masses of down-trodden operatives, driven to 
despair through long-continued oppression. On the other 
hand, those in the United States have not been of this 
character, but have been caused and directed by a few 
ambitious leaders. How truly comforting this creed must 
be to American — Their workmen are always 
in the wrong, the dupes of ignorant agitators, whilst in 
England they are equally invariably in the right. Weare 
well aware that the view is pretty generally held in 
the States that any tumult or riot on this side of 
the Atlantic is always due to the oppression of a bloated 
aristocracy, but one hardly expects to find ignorant 
claptrap of this sort in a journal of the standing of the 
Engineering Magazine, though we have learned to take it 
as a matter of course in the American daily press. Mr. 
Outerbridge makes also the usual misstatement as to the 
absence of class prejudice in the States, a fiction many 
Americans have repeated so often with a view to tickling 
the ears of the groundlings that they have at last come to 
believe it themselves, though almost every village there 
has its exclusive clique, and in certain parts of the States 
a white American citizen refuses to ride in the same car 
with a coloured one, a somewhat curious commentary on 
the social equality boasted of by Mr. Outerbridge. 


There was on Sunday last an ieeetiog sequel to the 
eat railway race to Aberdeen. The London and North- 
estern Railway Company in that race stopped at Crewe 

to change engines, losing three minutes by stoppage and 
about two minutes more in stopping and starting. On Sun- 
day the railway company accomplished the unparalleled 
feat of running from Euston to Carlisle, a distance of 
299} miles, without changing engines or stopping for a 
moment on the road. The experimental train, consisting 
of a guard’s van, two composite carriages, two sleeping 
ealoons, another composite carriage and guard’s van, 
weighing in all about 112 tons, left Euston at 8.45 on Sun- 
day and reached Carlisle at 2.38, having performed a 
record journey in seven minutes less than the scheduled 
time of six hours. The speed averaged nearly 51 miles 
an hour. Crewe was passed at 11.52 and Tebay at 1.50, 
or a minute before scheduled time. Then followed the 
ascent of Shap Bank, about 800 ft. high, but on coming 
down on the otherside the driver put on speed and knocked 
seven minutes off his scheduled time between that point 
and Carlisle. The engine used was the “‘ Ionic,” one of the 
smaller and earlier of the compound type, built on Webb’s 
system. The only alteration made to adapt it for this 
unprecedented run was to fit larger oil-boxes on the larger 
parts, but it is now believed even that was an unnecessary 
precaution. There were no passengers in the train except 
the officials. The previous record long-distance run was 
between London and Crewe—158 miles, 


Though steam traction on ordinary roads is greatly 
restricted both by Imperial statutes and by local bye-laws, 
the owners of traction engines still manage to do a fair 
amount of work. For shifting such heavy loads as 
cables for electric and haulage purposes, the traction 
engine is coming into increased favour. Loads of this 
nature, however, s0on spot a weak place in the 
roadway, and in some cases the trolley has broken 
through the road surface, involving considerable 
trouble in getting it out of the hole again. Exag- 
gerated accounts of an accident of this nature, 
which occurred at Streatham Hill on Sunday, August 25, 
have appeared in the daily press, and as such reports 
may move the various local authoritities to still further 
hamper the progress of steam traction, it may be well if we 
give here the true facts of the case as supplied to us by 
Messrs. G. G. Rutty, of Bow, the contractors for the 
haulage of the cable which occasioned the damage. Inci- 
dentally, the occurrence is of additional interest in show- 
ing what very heavy loads the surfaces of roadways are 
now capable of tho” The cable in question was made 
for the South London Tramways Company by Messrs. G. 
Newall and Co., of Washington, Durham, and was six 
miles long, its total weight being 35 tons, the reel on which 
ib was wound weighing an additional 2 tons. The trolley 
to which the reel was transferred on reaching Streat- 
ham railway station weighed 8 tons, so that the 
total load carried on the four wheels of the truck was 
about 45 tons. Two traction engines succeesfully 
transferred the coil up to within 300 yards of its destina- 
tion, when the road gave way, the wheels of the trolley 
sinking into it for a depth of 3 in. or 4in. The time was 
then 9 a.m. Though every effort was made with the 
resources at hand, they failed to extricate the mass till 
the next day, when a third and more powerful engine 
was sent up by the contractors. With this assistance, 
the difficulties were finally overcome, and the reel delivered 
as per contract at half-past five on the Monday evening. 








German Ro.uine Stock.—The administration .of the 
German State lines is about to Jeb contracts for 101 
locomotives, 139 passenger carriages, 204 baggage vans, 
and 3550 goods trucks, 





CaTaLocuEs.—We have received from Tilghman’s 
Patent Sand Blast Company, Limited, Sheffield, a copy 
of their new illustrated catalogue, describicg various ap- 
plications of this most interesting process.—The new 
catalogue issued by the Brown and Sharpe Manufactur- 
ing Company, of Providence, Rhode Jsland, U.S.A., is 
divided into two portions, one dealing with machine 
tools of various types. milling machires being especially 
well represented, whilst the second part is devoted toa 
description of the sundries for which this firm have 
acquired so great a reputation. Amongst these the 
different patterns of standard rules and micrometer gauges 
are worthy of special notice, the variety of patterns being 





current number of the Engineering Magazine, the author 





As might be expected in a district so intimately connected 





claims to have discovered that in this country the labour 





very large, whilst their accuracy is unquestionable. The 
catalogue is fully illustrated and of very convenient size. 
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Avsrria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Cars Towns : Gordon and Gotch. 

Epmpures : John Menzies and Oo., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 2% 
Bue de la Banque ; M. Em. Terquem, 31bis, Boulevard Haussmann 
aioe Ses Advertisements, Agence Havas, 8, Place de la Bourse 
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THE TRADES UNION CONGRESS. 

THE twenty-eighth Congress of what has been 
called the Labour Parliament met during the past 
week at Cardiff. Great interest attached to its 
proceedings by reason of the fact that grave ques- 
tions of constitutional importance, as well as of 
policy, had to be discussed, in so far as these per- 
tain to labour. The crisis had been brought about 
by the vaunted capture of the congress by the 
Socialists and the Independent Labour Party. The 
capture was an empty one from the beginning, but 
it involved some nice questions of procedure, and 
led to much recrimination as to policy. For the 
sake of clearness, matters of procedure and the con- 
stitution of the congress must be dealt with prior 
to those of policy. The Trades Congress was from 
the first intended to be a labour congress, and not 
in any party sense political. In fact, the term 
legislative is a better one to apply to it than poli- 


be | tical, for the object was legislative changes in the 


laws of the country pertaining to labour, although 
the machinery to be used for the purpose was of 
necessity political. That is to say, the changes 
sought could only be effected by political means. 
Delegates were selected by the various societies, not 
on political grounds, but by reason of the supposed 
knowledge by the candidates of the needs and re- 
quirements of their fellows and class from a labour 
eo of view. Most of the delegates have always 
een Radicals in politics, but with a few notable 
exceptions. But the Radicals never sought to 
make the congress a mere electoral propagandist 
body; on the contrary, such action was depre- 
cated. Occasionally it was led to take that com- 
plexion, but it was always rather in appearance 
than in fact. Within the last few years there 
has been a more distinctively political tinge than 
formerly, which tinge has created difficulties, now 
to be guarded against with greater care than ever. 
Previously the dangers were from without, latterly 
they have been within the body; consequently 
more stringent means were required to deal with 
the disease. 

These annual congresses were instituted in Easter 
week, 1868, by a number of trade union officials. 
At the first three congresses there was no code of 
standing orders, the regulations being temporary 
for each congress as the needs arose. At the 
second congress, held in Birmingham, and again at 
the third, held in London, political bodies sought 
admission, and were refused as such. But certain 
men got elected by bond-fide trade societies, and, 
as delegates, brought forward their own pet 
schemes. The delegates generally were in accord 
with the views put forward in the papers read, or 
the resolutions proposed, and the congress, as a 
body, passed resolutions accordingly. But the 
danger was seen, and hence the first Parliamentary 
Committee framed a body of standing orders, 
which orders were indorsed by the Nottingham 
Congress in 1872. The principal object of those 


4| ‘‘orders ” was the exclusion of all except bond-fide 
5 representatives of trade unions. 


To some extent 
the object was attained, and several exclusions took 
place as a result. Then the scheme was tried of 
having extra sittings outside congress itself, at 
which papers were read and resolutions were 
passed by the delegates who attended such meet- 
ings. This could not be interfered with, but still 
there was a lurking danger. Another object of 
the standing orders was such a limitation of cre- 
dentials as would restrict the representation to bond- 
Jide trades, and so get rid of dual representation. 
This had reference to the representation of trades 
councils, and of branches of societies. Perhaps 
the latter was aimed at more than the former, 
because some branches sent delegates to counteract 
the votes of the general body as represented by 
the officials or the official delegates. Trade councils 
were always recognised as dual representation, 





but as the functions of such councils were of a 
wider character than the trade unions, they were 
regarded with favour, and always held their own. 
Latterly these councils and labour unions have 
become more and more political and aggressive, 
and their votes have helped to turn the scale in 
favour of the socialistic propaganda. The new 
standing orders, therefore, strike at trades councils 
as well as at political organisations, and espe- 
cially at such bodies as the Independent Labour 
Party and the Social Democratic Federation. It is 
a blow struck at the capturing policy of the last 
few years, and it is in a stringent form. 

The policy involved in the new standing orders, 
as regards representation and voting, is doubtless 
open to criticism. The measure is a strong one, 
but the nature of the disease required a strong 
remedy. The value and usefulness of the congress, 
nay, its very existence, was at stake. It had been 
used by factions for their own purposes, and there 
was naturally a revolt on the or of many of the 
older and the best organised unions. The new 
unionists sought to exclude the older leaders ; now 
new and old are excluded, except upon certain well- 
defined conditions. It must be bond-fide represen- 
tation not only by accredited delegates, but each of 
the latter must represent his own trade, and none 
other. Dual representation by trades and labour 
councils is prohibited, but dual representation by 
branches is left untouched. The delegate, however, 
must in all cases represent his own particular trade. 
\There is, therefore, great restriction as to choice, 
‘and less chance of the congress being used by 
faddists or political wirepullers, But the innova- 
tion of voting papers by members represented, is a 
doubtful practice, especially when, as is alleged, one 
delegate out of several may cast all the votes on a 
given side, in the absence of his colleagues. This 
is a mild form of proxy voting which was most 
loudly condemned when exercised by the House of 
Lords. It seems strange that a body which is de- 
manding the abolition of the House of Lords has 
gone back to one of the alleged evils of that 
House. It was thought that congress would refuse 
to ratify the new standing orders, but it did not ; 
they were not only affirmed, but were put in force 
from the very first. The resolution which was sub- 
sequently passed against any alteration by the 
Parliamentary Committee, makes them even more 
binding and permanent, though presumably that 
was not the object of the movers of the resolution. 
It is thought by some that the trades councils may 
break away and form another congress. This is 
not very likely. They could not find the means to 
pay the expenses. Their own expenses are paid 
by the different societies, and if they attempted to 
lead off another body in opposition, the contribu- 
tions of the societies would be withdrawn. They 
might find some pecuniary support from wirepullers, 
but then their influence would be gone. The fact 
is that the labour revolt of the newer section of the 
Labour Party is crushed, inso far asthe manipula- 
tion of the Trades Congress is concerned. 

But it was not only the machinery of representa- 
tion and of procedure which occupied the attention 
of congress—there was also the labour policy of the 
new unionists. This had two prominent elements, 
firstly, the eight-hours day, and, secondly, the 
socialist resolution—taking over the means of pro- 
duction, distribution, and exchange. The first to 
be dealt with was the eight-hours question, and 
here congress is still at the feet of the socialists. 
So absolutely is this the case that the miners asked 
to to be exempted from the operation of that reso- 
lution. The resolution declares in favour of an 
eight-hours day by Act of Parliament, and, as 
explained by its mover, no man is to be allowed to 
work more than eight hours in any 24 hours, and 
is not to be permitted to make up the loss of one or 
two days at the beginning of the week, at the latter 
end of the week. This is logical, if not very prac- 
tical, but the mere fact of its passing in that form 
will be its own cure. The seeds of dissolution 
were sown at its birth, and as a practical aim it has 
missed the mark. When workmen get to under- 
stand that the real effect of such a resolution will 
be to lessen their earnings, they will toss it over as 
the wild dream of wild enthusiasts. Life is to be me- 
chanical, no elasticity, labour-logged by Act of Parlia- 
ment. One probable consequence is that it will 
beget a revolt against the eight-hours system, a 
system gaining ground all the world over as a senti- 
ment sooner or later to be realised by mutual arrange- 
ment. It is strange that men who declaim against 
‘‘ labour slaves” should themselves seek to rivet 
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the chains by an iron law. But so it is. They 
seem not to know anything of labour’s history. 
That history shows that reductions in working 
hours is in the nature of a law of progress; it is 
slow, but when a reduction has once taken place, it 
is seldom, very seldom, that the longer hours are 
ever reverted to. Wages may fluctuate, but the 
normal working day becomes an established fact. 
On an average, the working hours have been re- 
duced by 18 per week within about 50 years, from 
72 to 60, then to 54, in some trades 53, and, latterly, 
in many branches of trade to 50, or even 49 hours 
per week. 

The discussion on the collectivist resolution, a 
subject about which there was more real public 
feeling than there was as to the constitution and 
internal regulation of the congress, ended in a 
fiasco. Notice had been given to move that the 
before-mentioned resolution be rescinded, and ac- 
cordingly a resolution to that effect was moved, but 
the terms of the motion did not fulfil the conditions 
of the standing orders, inasmuch as it did not set 
out the full terms of the resolution to be rescinded. 
The president accepted the point of order, and ruled 
the proposal to rescind thecollective resolution out of 
order, and therefore it fell to the ground, the debate 
being cut short after the speech of the mover. 
This is a lame and impotent conclusion for the 
great Labour Parliament of the United Kingdom, 
for it leaves confusion worse confounded. The 
Norwich resolution remains on the minutes, but the 
congress refused to censure the Parliamentary Com- 
mittee for ignoring it ; so that, while the resolution 
remains, the congress indorses the action of its com- 
mittee in refusing to take steps to carry it out. But 
another matter deserves notice in this connection, 
namely, the fact that the congress passed two sub- 
stantive resolutions quite in accord with the col- 
lectivist resolution, though modified in extent and 
application—the nationalisation of land, mines, and 
minerals, and of railways, and also the municipalisa- 
tion of the docks, so that the socialistic features are 
still in the ascendant. These far-reaching resolu- 
tions, perhaps, indicate the paucity of pressing 
legislative grievances, and show that, in lieu of 
such grievances, the delegates to the congress 
can afford to legislate for futurity rather than for 
the present generation. The congress, however, 
took care to reduce the socialistic element on the 
committee to almost the vanishing point, for only 
two are left out of 12 members, so that there is little 
chance of any attempt to carry out the collectivist 
resolution during the current year, whatever may 
happen between now and the next congress. 

The general proceedings of the congress were of 
a character to command respect, especially when it 
is remembered that the topics were exciting, and 
upon which there were strong divergencesof opinion. 
There were fewer scenes than at recent congresses, 
and there was, on the whole, good-temper and mode- 
ration. There have been scenes in the House of 
Commons quite as tumultuous as the worst of those 
in last week’s congress, and with less provocation. 
In the matter of procedure and conduct, there was 
consequently little to complain of. But the value 
of the congress will be judged by the practical pro- 
grammes of past congresses, where measures of 
pressing utility were discussed and adopted, and 
were subsequently carried through Parliament. 
There was no lack of such measures before the dele- 
gates last week, and they were carried with general 
consent. But these are overshadowed by the wider 
scope of the socialistic resolutions indorsed by the 
congress, especially in view of the fact that the 
one demanding that all the means of production, 
distribution, and exchange shall be handed 
over to the State, to the utter annihilation of indi- 
vidual enterprise in the economy of industrial 
pursuits was left on the minutes, unrescinded. 
The policy of such a programme is open to question, 
without going into the pros ana cons. of the right of 
the State to take over all and sundry of the indus- 
trial forces of the nation. Trade unions, as such, 
are part and parcel of the existing industrial situa- 
tion. The overthrow of existing conditions would 
destroy the unions, that is, on the lines proposed. 
In the struggle that would ensue, and will ensue, to 
effect that overthrow, the chances are that the 
unions would perish first. Whatthen would become 
of labour? But the problem need not further be 
pursued. The existing conditions will outlast the 
nineteenth century, whatever may happen in the 
twentieth. During the few remaining years of the 
present century, it would be better to ameliorate 
and improve, and not to revolutionise. ‘‘ Whatso- 


ever thy hand findeth to do, do it with all thy might,”’ 
is a text that the labour leaders would do well to 
ponder, and to apply as opportunity serves. 





THE BRITISH ASSOCIATION. 

THE annual meeting of the British Association 
for the Advancement of Science is being held at 
Ipswich, a town visited once before in the history 
of the Association, the meeting having been held 
in the county town of Suffolk 44 years ago, which 
was the year of the first Great Exhibition. It is 
interesting to remember that one of the many 
friendships to which science owes so much, and 
which have sprung from the British Association 
meetings, was founded in that year, for it was at the 
former Ipswich meeting that Huxley and Tyndall 
first met. The fact is referred to in the Presi- 
dential Address. 

If the truth must be told, there have not been 
anticipations formed for this year, by the majority 
of members, of what is known as a ‘‘ very successful 
gathering ;” by which is meant a monster attend- 
ance. Ipswich is not the centre of a populous 
district, like Manchester, Newcastle, or Leeds; 
neither has it the historic and academic attractions 
of last year’s meeting-place. Nevertheless, the 
meeting promises to be a very pleasant one, which 
will be quite as satisfactory to most of those attend- 
ing as if it were ‘‘ successful” to the fullest extent ; 
in fact, there is a pretty widely expressed opinion 
that a quiet, unemotional meeting, in character 
with the aspect of the surrounding country, will 
be a nice change after the splendour of Oxford last 
year. At the time of writing it is impossible to 
say what the attendance may be, but it is hardly 
likely to be more than moderate, in spite of the 
patriotic forecast of the Hast Anglian Times (a 
paper we cannot mention without commenting on 
the excellence of its printing), that it will be one 
of the largest gatherings of recent yeara. 

In due course we shall follow our custom of 
reporting the proceedings in those sections which 
fall within our province. This year Sir Douglas 
Galton, who has been so long prominently con- 
nected with the Association, is President, and 
the engineering profession is once more honoured 
by supplying from its ranks the occupant of 
the chair of the Association. Sir Douglas has 
had so long a career that the average member of 
the Association may be excused for forgetting that 
he has been an engineer all his life. We remember 
his connection with the brake experiments made in 
conjunction with Westinghouse, but these were 
only 23 years ago ; whereas considerably more than 
twice that period has elapsed since he became a 
Royal Engineer, for it was in 1840 he first received 
his commission. It will give an idea of his length 
of service when we state he assisted in the removal 
of the wreck of the Royal George. Since then he 
has served on many commissions and committees, 
or made official inquiries on such subjects as the 
strength of bridges, water supply, drainage, sub- 
marine cables, barracks and hospitals, railways, 
&c. He has also been Inspector of Railways and 
Secretary of the Railway Department of the Board 
of Trade, Assistant Inspector-General of Fortifica- 
tions, Assistant Under-Secretary of State for War, 
Director of Public Works and Buildings, and since 
his retirement from the public service he has under- 
taken professional work. These details we take 
from the Hast Anglian Daily Times, to which we 
acknowledge our indebtedness for the information. 

The Presidential Address was delivered, accord- 
ing to precedent, on the evening of Wednesday, 
and was listened to with interest by a large and 
distinguished audience. It is to be regretted that 
the ventilation of the hall was so defective that the 
President was quite overcome towards the end of 
the address, and had to discontinue its reading. 
Sir Douglas Galton has done so much good work 
in the subject of ventilation that it is hard he 
should suffer from its absence on this occasion. The 
evening was, however, excessively close, and every 
one was more or less inconvenienced. Sir Douglas 
Galton, by virtue of his 46 years’ attendance at the 
meetings of the Association, was enabled to claim 
a right to the historic vein. He told how the 
Association was founded at York, how it met next 
year at Oxford, then at Cambridge, and in the 
following year at Edinburgh. He gave a sketch 
of ‘‘ the condition of certain sciences at the forma- 
tion of the British Association,’ and described 
some of the most important work since carried out. 








In dealing with engineering science, he spoke first 





of sewage purification, describing the action of inte: - 
mittent filtration. Smokeabatement was hisnext sub- 
ject, and in connection with this he brought forward 
what we think is a new plea why mechanical trac- 
tion should supersede that of horses. After re- 
minding his audience that ‘‘fog is caused by the 
floating particles of matter in the air, becoming 
weighted with aqueous vapour,” he went on to say 
that *‘ some particles, such as salts of ammonia or 
chloride of sodium, have a greater aflinity for mois- 
ture than others.” ‘*You will,” he continued, 
‘* suffer from fog so long as you keep refuse stored 
in your towns to furnish ammonia, or so long as 
you allow your street surfaces to supply dust, of 
which much consists of powdered horse-manure, or 
so long as you send the products of combustion 
into the atmosphere, therefore, when you have 
adopted mechanical traction for your vehicles in 
towns, you may largely reduce one cause of fog. 
And if you diminish black smoke you will diminish 
black fogs.” 

What will become of the ‘‘ products of combus- 
tion”’ of countless vehicles mechanically driven by 
any form of heat engine, Sir Douglas does not 
inform us; but we do not think that there need 
be much concern on this score so long as the ejecta 
from carriage motors are really ‘‘ products of com- 
bustion,” and not the more homely ‘‘ black smoke ” 
which is a product of incombustion. 

Under the head of ‘t Mechanical Engineering ” 
the President also indulged largely in retrospect, 
covering the period from the introduction of rail- 
ways down to the building of the Forth Bridge. 
“*The Development of the Iron Industry” intro- 
duced Neilson and the hot blast, Bessemer’s paper 
at Cheltenham, Roberts-Austen’s researches on 
alloys, and various other subjects. Guerney and 
Hancock’s road carriages, the supersession of wood 
by iron in shipbuilding, the treatment of steel in 
gunmaking, the progress of electricity, and various 
matters of a like nature were also treated in this 
part of the address ; but, however well fitted they 
may have been for popular treatment before a 
general audience, limit of space will prevent us 
dealing with them on this occasion. 

The work of the sections commenced yesterday, 
but we reserve any mention of these for our next 
issue. 





THE TORPEDO-BOAT DESTROYER 
“SOKOL.” 

In our last issue we briefly mentioned that the 
torpedo-boat destroyer which Messrs. Yarrow and 
Co. have been building at Poplar, was launched on 
Thursday, August 22, and on the following day the 
machinery was subjected to trial. Very few vessels 
that have yet been built have excited more in- 
terest than this latest addition to the fleet of one 
of our most important naval rivals. The guaran- 
teed speed of 29 knots was alone sufficient to ac- 
count for this, it having been 2 knots in excess of 
anything promised at the time the contract for the 
vessel was made. It may be said at once that the 
interest shown by engineers and naval architects in 
the progress of the vessel has been more than 
justified. 

In our last issue we gave some particulars of the 
design of the Sokol, but we repeat the leading 
dimensions for convenience of reference. The vessel 
is 190 ft. long by 18 ft. 6 in. beam, and ie, therefore, 
about 10 ft. shorter than the later destroyers of 
ourown Navy. She is, of course, a twin-screw 
vessel, and has three-stage compound engines of 
the type ordinarily fitted by Messrs. Yarrow in 
vessels of this class; having cylinders 18 in., 
26 in., and 39 in. in diameter by 18 in. 
stroke. There is onc surface condenser having one 
centrifugal pump, in place of two as usual. The 
surface condenser is of copper ; it was made by the 
Elmore process of electro-deposition, and has corru- 
gations worked in the copper to stiffen it. The 
feed and air pumps are of the usual description. 
The ordinary auxiliary machinery, consisting of air 
compressors, an evaporator, electric light machinery 
for search light, is fitted. The steam steering gear 
is of a new design, which has been worked out 
specially by Messrs. Yarrow and Co., and made by 
them. The device for changing from steam to hand 
working has been much simplified, and is a very 
pretty arrangement. The boilers are eight in 
number, they are of the now well-known Yarrow 
type, and it may be stated that the boiler arrange- 
ments are similar to those of the Hornet, the vessel 





built by this firm for the English Government, but 
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which was about 2} knots slower than the Russian 
vessel. In our last issue we gave details of the 
preliminary trial of the Sokol, when carrying the 
standard load of 30 tons, and it will be remembered 
that the maximum mean speed of 30} knots was 
obtained as a second mean of three runs, with and 
against tide. Since then the official three hours’ 
run has been made, the trial having been carried 
out on Friday last, the 6th inst., in the presence of 
Prince Oukhtomsky, Naval Attaché to the Russian 
Government, and chief of the Russian Commiasion ; 
Captain Behr, who will command the vessel; Mr. 
Poretchkin, engineer-in-chief to the Commission ; 
and other naval representatives. 

The Sokol left the Poplar yard early in the 
morning, and took up the trial party at Gravesend 
about 11 o’clock. The programme was somewhat 
different to that usually followed by the English 
Admiralty. It was arranged that three consecutive 
runs should be made on the Maplin mile, after 
which a straight-away run out and back of 2} hours 
should be taken. At the end of this run the vessel 
would be on the mile again, when three more timed 
runs were made. The whole time occupied was 
exactly three hours, and, of course, during that 
time the usual regulations were observed, the trial 
being continuous. The number of revolutions made 
whilst running the measured course gave the 
data by which the mean speed was ascertained. 
This, of course, isin accordance with usual practice, 
but the plan of splitting the measured-mile runs 
up into two sections is not usual, though it has 
advantages, as it gives more approximately a mean 
displacement due to coal consumption, and avoids 
the necessity for allowance due to reduction of 
speed when making the turns. The following is a 
copy of the observed data on the first three runs : 

















3. B 5 g 4 | | 
sous a2g |3 . | gpeed, First | Second 
226 & 982) &¢ SPE: Means. | Means. 
@s2 4. $38) 28 
gem @ yea | oe | 
Ib. | in. m. s.| knots kaots | knots 
First mile..| 158 1} | 394.12 | 211 | 27.481 | 
| 29,392 | 
Second ,, .., 154 1,5; 403.3 165 | 31.30! 29.445 
29.498 


Third ,,.. 152) 1} 8948 | 210 27.692 

The 2} hours’ run followed, and upon this the 
total number of revolutions was 54,674, or 405 per 
minute. The following is a copy of the figures for 
the second series of runs : 
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The mean speed on the six runs was therefore 
29.777 knots. As the mean revolutions per minute 
of the six mile runs was 405.15, the true mean 
speed of the vessel for the three hours was 29.762 
knots. The coal burnt during the three hours was 
ef tons 7 cwt., with an average air pressure of 
1} in. 

It will ba seen, therefore, that the palm for the 
swiftest vessel in the world has once more re- 
verted to the Poplar yard, and the British Navy 
once more loses the supremacy in speed which it 
has held for some short time past. 

The remarkable success of the Sokol has not 
been due to a mere exercise of what may aptly, 
if not correctly, be termed the brute force of 
horse-power. The maximum power exerted on 
Friday last did not reach 4000. Exactly what it 
was we are not aware, but taking a line through 
the spots obtained by progressive runs on the 
preliminary trial, it could not have exceeded the 
figure named. As a matter of fact, the highest 
speed is largely due to the precise attention 
paid to every detail, in order to insure light- 
ness and efliciency. We had an_ opportunity 
of examining this vessel in the Thames when 
she was in the most interesting state of being 
opened out for inspection of the Russian officials 
after trial, so that we had an excellent opportunity 
of noticing many details that would not have been 
seen under ordinary conditions, and we were much 











struck by the care and attention that had evidently 
been bestowed in all detais, in order to secure 
strength and lightness. At every turn there was 
some new thing, perhaps small in itself, but, in 
combination with other features, of sufficient im- 
portance to have enabled the remarkable success 
chronicled to be obtained. If Messrs. Yarrow and 
Co. had been building for our own Navy, every 
detail must have been submitted to the authorities 
for approval, entailing correspondence which would, 
of necessity, have caused great delay. 

We do not now propose giving a detailed de- 
scription of the vessel, but a few examples may be 
given of the way in which the construction has been 
lightened. In the first place, nickel steel has been 
used for the hull. This in itself allowed a reduction 
in the scantling to be made, the material being 
stiffer and stronger than ordinary mild steel, and 
having high ductility. Atthe same time it is more 
expensive at first cost, and certainly more costly to 
work, so that it is not likely to be used for some 
time in vessels for the British Navy. In the 
arrangement of the forced draught fan a saving in 
weight was effected by a very simple alteration. 
With the double stokehold necessary with water- 
tube boilers the fan cannot, naturally, be mounted 
on the bulkhead, and it is therefore necessary to 
place it in the deck. In former destroyers engine 
and fan were both attached to the deck, which had 
therefore to be greatly strengthened, thus entailing 
additional weight. In the Sokol the engine is 
placed on the stokehold floor, and works the hori- 
zontal fan above by means of a vertical shaft. A 
canvas screen is provided to protect the engine 
from dust, and has proved quite effective. In the 
fittings and hull construction, again, aluminium has 
been extensively used in places where strength is not 
of first importance. Thus the side scuttles, bunker 
lids and rings, ejectors, cylinder casings, &c., are 
of that metal. It need hardly be said that this 
also adds to the cost of construction. The steam 
steering engine is of a new design, and has been 
made by the firm. The gear is of novel arrange- 
ment, and by its adoption, together with the im- 
provement in the engine, a considerable saving in 
weight has been effected. In the main engines 
there are several points noticeable. The link motion 
has been altered, and the system of balancing has 
been modified from Mr. Yarrow’s original design 
in some matters of detail, so as here again to 
secure additional lightness. Throughout the 
engines a considerable saving of weight has been 
effected by using the stronger and more costly 
bronzes, which have enabled less material to 
be worked in without sacrificing strength. In 
this vessel the system of shutting off the boiler from 
the stokehold by means of a cross diaphragm plate 
in front of the boilers, which Messrs. Yarrow have 
adopted from the first, is introduced. With this 
arrangement, if the boilers are damaged in any way, 
say from the fire of machine guns during action, 
steam will not flow to the stokehold where the 
men are, but will pass up to the funnel. The 
arrangement, though not new, is worth noting here, 
as a very striking object-lesson has been given 
during the recent war in South America. A number 
of men were killed during action by the escape of 
steam to the stokehold through damage done to the 
boilers. Had the arrangement adopted by Messrs. 
Yarrow been fitted to this vessel, although the 
boilers would equally have been put out of action, 
the men would not have been scalded to death or 
suffocated by steam. 

An inspection of the boilers when the machinery 
was opened out indicated that they had been sub- 
jected to no excessive test. The furnace of a water- 
tube boiler is a comparatively easy thing to get 
into, and we had an excellent opportunity of 
examining the tubesin one boiler. In the inner 
rows, which were quite easily examined, and 
which are subjected to the severest ordeal, 
there was no sign of leakage in any part, the 
tube ends, where they are expanded into the re- 
ceiver above or the tubeplates below, being per- 
fectly tight and sound, and this may be said of the 
whole of the tubes, as there was no sign of leakage 
throughout. The tubes themselves did not present 
the symmetrical appearance of a new boiler, being 
bent a little out of straight. That, however, is 
the characteristic of all straight-tube boilers of this 
description, and naturally in itself does not affect 
the steaming properties of the boiler. The large 
firegrate area of these boilers leads to ease in work- 
ing ; indeed, the difference between running a trial 
with water-tube boilers and with the old loco- 





marine type, is only equalled by the difference in 
the appearance of the two types of boiler after the 
run. In the case of the Sokol, although she had 
been steaming about 30 knots for three hours, the 
paint on the four chimneys was as fresh as when 
put on. The uniformity of the speed throughout 
the trial is worthy of attention. The run on the 
2} hours exactly corresponds in number of revolu- 
tions per minute to the mean of runs made before 
and after the 2} hours. It is often assumed that 
it is impossible to work water-tube boilers without 
considerable variations in steam pressure, owing 
to the small amount of water they contain. The 
regularity in the speed of revolutions could hardly 
have been obtained had not the pressure been con- 
stant; and, indeed, the ‘‘ sudden fluctuations in 
pressure ” in water-tube boilers of good design are 
altogether imaginary. It is also satisfactory to 
notice the small increase of air pressure that 
occurred during the trial, as this indicates that 
there was no practical falling off in the efticiency of 
the boilers as time passed by owing to accumula- 
tion of cinder between the tubes or to grates be- 
coming foul. 





THE LATE MR. RALPH H. TWEDDELL. 


By the sudden death on the 3rd inst.—as re- 
corded briefly in our last issue — of Mr. Ralph 
Hart Tweddell, a distinct gap has been caused in 
the ranks of our foremost mechanical engineers, 
and one which it will take long to fill up. Not 
only by his merits a3 an engineer, but by his 
thoroughly sterling character, Mr. Tweddell had 
earned the sincere regard and esteem of a large 
circle of friends, by whom his loss will be deeply 
felt. 

As we stated last week, Mr. R. H. Tweddell 
was born at South Shields on May 25, 1843, his 
father, Mr. Marshall Tweddell, who survives him, 
and who was formerly a shipowner at the town 
just named, having for some years past been asso- 
ciated with his son in business. Originally intended 
for the Army, young Tweddell was educated at 
Cheltenham College, devoting his time at first 
especially to classical studies, but subsequently 
entering the modern department of the school, with 
a view of preparing himself for the Royal Military 
Academy at Woolwich. His strong mechanical 
instincts, however, led to the abandonment of his 
proposed military career, and on leaving school he 
became articled to the firm of R. and W. Haw- 
thorn, of Newcastle-on-Tyne. It was in 1863, 
while thus serving his apprenticeship, that Twed- 
dell took out his first patent, namely, one for a 
hydraulic tube-fixer, an appliance which we illus- 
trated in ENGINEERING of May 11, 1866 (vide page 
313 of our first volume), and which did some good 
work, although it was subsequently supplanted by 
the roller expander of Dudgeon. 

Two years later—in 1865—Tweddell designed his 
stationary hydraulic riveter, and thus commenced 
the development of the system of hydraulic tools 
with which his name will always be so intimately 
associated. He was then but 22 years of age, and 
had completed his apprenticeship with Messrs. 
R. and W. Hawthorn and Co., and had made a 
voyage to sea as an engineer. At the date named 
steam pressures at sea were increasing, and the 
difficulties of doing good work with the greater 
thicknesses of plates required were beginning to be 
felt. It occurred to young Tweddell to apply hy- 
draulic pressure for riveting, and his first machine 
was made by and for Messrs. Thompson, Boyd, and 
Co., of Newcastle, a partner of which firm is now the 
head of the Wallsend company. This first machine 
did the work perfectly with a pressure of 1500 Ib. 
per square inch, at about one-seventh the cost of 
hand work. One of its special features was the 
use of a small accumulator, the ram of which fell a 
considerable distance at each stroke of the riveter, 
the result being that the suddenly arrested fall of 
the accumulator weights caused a materially inten- 
sified pressure to be exerted at the end of the 
stroke. The hydraulic boiler shell riveter is now 
universally adopted, and it is difficult to conceive 
how the modern marine boiler could, without it, be 
satisfactorily constructed. When one recalls that 
the necessary scantlings include plates up to 13 in. 
thickness with 1}-in. rivets, the advantage for rivet 
machine pressures of 150 and 200 tons will be 
appreciated. By the hydraulic riveter such 
rivets can be efficiently closed at the rate of from 
three to five per minute. In Tweddell’s 30 years 
of work he helped to make possible the in- 
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crease of steam pressures from 40 lb. or 50 Ib. 
to 2001b., and this, with the multiple expansion 
in engines, has reduced the coal consumption from 
34 1b. to a little over 1 1b. per horse-power hour. 

Tweddell, however, was not satisfied with the in- 
troduction of the stationary hydraulic riveter alone, 
and his inventive genius soon ocuupied itself with 
the design of tools for the further use of water pres- 
sure. The satisfactory character of the work done 
by the stationary riveter induced him to bring out 
a portable riveter, which was designed in 1871. 
This was an important innovation, giving hy- 
draulic machine tools a character of their own, and 
it is worth stating here that with this first portable 
tool the uninterrupted connection with Messrs. 
Fielding and Platt of Gloucester was started, and 
further that Sir William Armstrong, Mitchell, and 
Co., of Elswick, were amongst the first firms to 
adopt it. 

While at school at Cheltenham, Tweddell had 
made many visits to the engineering works at 
Gloucester, where Mr. James Platt was then 
manager; and when he invented the portable 
riveter, and it was not taken up by Messrs. 
Thompson, Boyd, and Co., it was to Mr. Platt 
that he submitted his designs. As a result, Mr. 
Platt induced his partners to make one of these 
portable riveters for their own use. The machine 
proved to be a very efficient one, and its manufac- 
ture was then regularly undertaken, various modi- 
fications and improvements being from time to time 
introduced under the joint patents of Tweddell, 
Platt, and Fielding. 

At the date of the introduction of the portable 
hydraulic riveter, the full possibilities of hydraulic 
tools had been fully worked out by Tweddell, and 
ina letter to Enarngertne of October 6, 1871, 
there is set forth convincing argument in favour of 
a complete hydraulic system. The cost of trans- 
mission by shafting, the loss by radiation where 
steam is passed to separate engines, and the greatly 
increased expenditure of capital, extra labour, fuel, 
&c., for steam plant, are enlarged upon. For any 
class of machinery requiring power andareciprocating 
motion only he was prepared to offer a design for the 
use of hydraulic pressure. In the year following 
Tweddell opened his London office, and contri- 
buted a paper, ‘‘On the Application of Water 
Pressure to Shop Tools and Mechanical Engineer- 
ing Work,” to the Institution of Mechanical Engi- 
neers, this paper being read and discussed at a 
Liverpool meeting of the Institution. 

In 1873 the portable hydraulic riveter was first 
used for bridge work by Mr. W. H. Panton on the 
bridge which carries Primrose-street over the Great 
Eastern Railway at Bishopsgate-street Station, and 
was the object of great attention. The work was 
quickly and silently done, and the reputation of the 
plant for this work assured, It is now quite unneces- 
sary to give reasons for this reputation ; proof of the 
advantages of the system is found in the fact that 
in India many large bridges can be built by native 
labour with the minimum of supervision. In some 
cases it has been possible to put up spans of about 
150 ft. at the rate of one in four days. A speed of 
20 rivets per minute can be obtained, and 5000 
rivets in 9} hours in straightforward work, or a 
steady average of from 1800 to 2000 rivets in 
very irregular lattice girder work, the saving over 
hand labour being 50 to 60 per cent. on cost per 
100. There can be no question either of the 
excellence of the work secured by this means 
of riveting girders, particularly with the very heavy 
plates required to build up the booms. Amongst 
the bridges where the hydraulic riveter has been 
used, are the Kistna Bridge at Bezwada, the 
Dufferin Bridge at Benares, the Sukkar Bridge, 
and the Tipra Bridges in Upper Central India, 
besides others in practically all parts of the world. 
Besides, was not the Forth Bridge possible only by 
hydraulic riveting ? and althoug. Sir William Arrol 
designed the riveters there, they were kindred to 
Tweddell’s, who had the true characteristic of an 
inventor—pleasure in seeing the extension of the 
system he so strongly advocated, irrespective of the 
source of such extension. 

In 1876 Mr. Tweddell had an excellent opportu- 
nity to establish the economy of his system. The 
French Government had decided to prepare works 
at Toulon for the construction of the largest iron 
and steel warships, and the Engineer of the 
Marine, M. Marc Berrier-Fontaine, after exhaus- 
tive investigations in this country, recommended a 
complete installation of hydraulic machine tools. 
The Government adopted this course, and Mr. 





Henry Chapman was intrusted with the execution 
of the contract. It is not necessary here to de- 
scribe the plant; that was done by M. Berrier- 
Fontaine at the Institution of Mechanical Engineers’ 
meeting * in Paris, but we may here make a quota- 
tion from a special report to Lloyd’s Registry 
by Mr. William Parker, as it enforces efficiency : 

** All the work necessary in either plates or angles may 
be done while the material is at a uniform heat, and 
before the temperature falls below the acknowledged 
dangerous limit of dark red. The frames are all heated 
in gas furnaces, on the ‘Gorman system,’ and by means 
of ropes, hydraulic capstans, and return pulleys, the 
frames are turned or drawn to their required curvature in 
a few seconds of time, without any shock or jar. They are 
then bevelled with squeezers, and when finished, retain 
sufficient heat toanneal them. Again, all garboard stake- 
plates and others involving strong curvatures or sharp 
changes of form, that in this country are generally bent or 
flanged by hammers, are at these works bent to form by 
hydraulic presses, while all shears and punches are also 
worked by hydraulic power ; so that there is a complete 
absence of jars or jerks in the speed of the tool at the 
moment when its edge comes in contact with the work 
punched or sheared, which must necessarily punish the 
material to a less degree than punching presses or shears 
driven by mechanical gearing. Further, with a view to 
avoid all useless punishment to the material by punching, 
circular and curved hydraulic shears are exclusively used, 
and I also observed that for cutting frames, beams, &c., 
circular and band saws are used as much as possible. In 
fact, wherever it is possible to replace hand-tool labour, 
the work of which must be rough and costly, machine-tool 
labour has been introduced, whichis much more regular 
and uniform, and injures the material so little that 
scarcely any annealing is necessary, and a fractured or 
cracked plate or angle, such as was so common here a few 
years ago, is almost unknown at these works.” 

It is not necessary to indicate all the tools designed 
by Mr. Tweddell for hydraulic pressure working ; 
most of these have been illustrated from time to 
time in ENGINEERING; their extensive use com- 
mends their design. Their adoption has been 
in some cases delayed for curious reasons, amongst 
them distrust by workmen, but once tried their 
utility has been readily recognised. On the other 
hand, strikes of riveters and other workmen have 
brought about the adoption of machine tools, and 
this suggests the remark that the moral influence 
of Tweddell’s work was pronounced. The utilisa- 
tion of hydraulic pressure in many directions 
superseded mere brute force, and prompted some 
exercise of the higher faculties of workmen. 

As regards the application of the Tweddell 
system of hydraulic riveters to shipbuilding work, 
some figures may be quoted. In keel riveting 
200 rivets can be closed in nine hours against 
100 of the same size by hand; in the riveting of 
frames the relative numbers are 1000 against 300, 
in the case of beams 1000 against 400. As regards 
relative costs, keel riveting by hydraulic power is 
just half as costly as by hand; frame riveting 
3s. against 9s. per 100; and beam riveting 3s. 
against 8s.,+ and these are in cases where the 
use of the hydraulic installation was compara- 
tively limited. At Toulon, for instance, the 
economy must necessarily be very much greater. 
Again, as regards another application, the drilling 
of holes in boilers, the cost was reduced from 1s. 4d. to 
4d. per dozen ; besides, work was done in a third of 
the time.{ Punching, shearing, angle-iron working, 
flanging, forging, hoisting, &c., have all been equally 
well and efficiently done.§ It may be stated that 
the riveter was first used in locomotive work by Mr. 
F. W. Webb at the London and North-Western 
Works at Crewe; the Italian Government used it 
for riveting gun-carriages to prevent working due 
to the shock of firing. Messrs. P. and W. Maclellan, 
Glasgow, and the Great Western Railway Com- 
pany, used it first for the underframes of wagons ; 
but, curiously enough, one finds the most complete 
application in the French works at Toulon and 
Penhouet, near St. Nazaire. 

The Institution of Civil Engineers awarded Mr. 
Tweddell the Telford medal and premium for his 
paper on machine tools and other labour-saving 
appliances worked by hydraulic pressure, and the 
Society of Engineers awarded him a premium in 
1876, and the Bessemer premium in 1890. A special 
medal under the Howard Trust was given by the 
Society of Arts for his system of hydraulic power 


_*See Proceedings of the Institution of Mechanical En- 
— 1878, page 346; and ENGINEERING, vol. xxv., 
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; See Proceedings of the North-East Coast Institution 
of Engineers and Shipbuilders, 1885-6, vol. ii.. page 297. 
t Proceedings of the Society of Engineers, 1890, page 43. 
§ See Proceedings of the Institution of Civil Engi- 
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applied to machine tools, and his most recent 
honour was the John Scott legacy medal from the 
Franklin Institute. Several other awards have been 
granted in recognition of the meritsof his machinery, 
including that for the Centennial Exhibition at 
Philadelphia in 1876 for ‘‘ originality of high order.”’ 
At the Paris Exhibition in 1878 he and Sir Joseph 
Whitworth were the only English engineers who 
received a Grand Prix in the machine tool class, 
and he got the Inventions Exhibition gold medal. 
Mr. Tweddell in recent years has been largely 
consulted as an engineer, and was a member of the 
research committee appointed by the Institution 
of Mechanical Engineers to report on riveted joints. 
Of the Council of the Institution he was at one time 
amember. He was also a member of the Institution 
of Civil Engineers, of the Société des Ingénieurs 
Civils, Paris, and other similar institutions. 

In the papers read before these several societies, 
Mr. Tweddell incidentally displayed that knowledge 
of the classics and that fine command of English 
which dated from his Cheltenham school-days. He 
could always express his meaning clearly yet briefly, 
and as he never essayed to speak in discussion 
unless he had information directly bearing on the 
subject, his contributions were as profitable as they 
were welcome. A large fund of humour con- 
tributed to the general pleasure with which his 
remarks were always heard, and as one instance 
of his kindliness of disposition, it may be said that 
his criticisms, although keen and straightforward, 
were scrupulously free from offence to any one. 
He was a charming companion, a most effective 
raconteur, and his anecdotes usually breathed of 
the field, where he loved to spend his leisure. In 
a word, everybody who ever met him liked him, 
and sympathises with his widow, his family, and 
his father in their loss. 





THAMES BRIDGES.—No, XXI. 
35.—Staines BripGe. 

THE existing road bridge at Staines, of which an 
illustration is given on page 332, is the work of Sir 
John Rennie ; it was completed in 1832, the con- 
tractors being Messrs. Joliffe and Banks. It was 
opened with much state by William IV. and Queen 
Adelaide. As will be seen, the bridge consists of 
three segmental arches built of granite, the same 
material being used for the piers. The spans are 
74 ft. for the central arch, and 66 ft. for the two 
side arches ; the rise in the centre is 9 ft. 3 in., 
and the depth of keystone is 3ft. Over the 
towing paths on each side of the river there is an 
arch 10 ft. span, and the approaches are carried 
on viaducts, composed of six brick arches on the 
Surrey side of the river 20 ft. span, and four 
similar ones on the Middlesex side. The foun- 
dations are carried on piles 18 in. in diameter 
and driven 5 ft. apart from centre to centre; 
the heads of these piles are connected by cross- 
timbers 18 in. square, on which is laid .a floor- 
ing of close-laid planks 6 in. in thickness. The 
masonry was built on this floor, cofferdams similar 
to those employed for London Bridge being used. 
The piles were shod with iron, and driven into the 
gravel; those at the back of the abutments are 
driven at an angle normal to the radiating courses 
of the abutments. Staines can boast of having had 
one of the oldest bridges crossing the Thames ; in 
one of the records during the reign of Edward III., 
it is stated that a bridge, as well as the causeway 
to be referred to presently, was built by Oxenford. 
In 1262 a grant of three oaks annually was made by 
the Crown for the repair of Staines Bridge. The 
following are some points of interest connected with 
the earlier days of the ancient structure. Henry 
IV., in 1406, gave the privilege of collecting tolls 
during three years for repairs and maintenance, 
every cart of corn or merchandise, one penny, and 
‘*fare-carts,” or omnibuses of the period, twopence. 
Henry VIII., in 1509, approved an Act which 
empowered the Lord Chancellor or Lord Keeper 
to appoint two, three, or four persons to collect toll, 
and expend it on the maintenance of the bridge, 
while giving a strict account of the outlay. In 
the 39th year of Elizabeth, 1597, an Act was 
passed for the better keeping of the bridge and 
Egham Causeway, which was on the high-road from 
London to the western parts of England. A similar 
measure was enacted by George II. in 1740. In 
the ‘‘History and Antiquities of Surrey,” by 
Manning and Bray, published in 1814, some details 
are given of the subsequent history of the bridge 
and jts successors ; 
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‘*In 1790 the old wooden bridge was supposed 
to be worn out ; in 1792, a new oneof stone, from 
a plan of Thomas Sandby, Esq., was began to be 
erected on the east side of the old one, which 
was left standing. The architects were Town- 
send and Weston, of Oxford. It was opened in 
1796. The centre arch was 60 ft. wide, the side 
arches 52 ft., the piers 8ft. The original contract 
was 84001., extra expences made the whole about 
9000/7. Whether the old bridge was suffered to 
remain from any suspicion of the stability of the 
new one, or for any other reason, it was not taken 
down, and it was lucky that it remained, for in the 
next year the new one was obliged to be shut up. 
The piers not being properly sunk into the bed of 
the river, were undermined by the water and the 
centre arch cracked. In 1801 an iron bridge of one 
arch was constructed by Mr. James Wilson, the 
span being 180 ft. 6 in., the rise 17 ft. 6in. The 
contract was for 46291. This was opened in 1803, 
and in the same year this bridge also gave way, 
owing, as it was said, to the abutment on the 
Staines side being weakened by the landlord of 
the Bush Inn having made a cellar in it. Fortu- 
nately the old wooden bridge still remained. <A 
new iron bridge was then constructed of the span 
of 180 ft., but supported by eight rows of strong 
wooden piles, six in a row, dividing it into several 
arches, three only of which were passable for 
barges, the others by very small boats only. The 
abutments are of stone. This was built by Messrs. 
Wynes and Kimber in 1807 on a contract for 45261., 
and when finished, the old wooden bridge was 
taken down. In 1803 the tolls produced 1200/. a 
year.” 

This bridge remained till it was replaced by 
Rennie’s handsome arches. 

A sketch of the short-lived stone bridge finished 
in 1792, and copied from Ireland’s ‘‘ Book of the 
Thames” (1792), is annexed. 

















Staines Bripce, 1792. 


Reference has been made to the Egham Cause- 
way, and the following extract from Manning 
and Bray gives information about this interesting 
work : 

‘¢ Between Staines Bridge and Egham town there 
is a causeway raised to protect the road and the 
adjoining lands from being overflowed by the river, 
to which it was before subject, and the road in 
winter impassible. It was originally made in the 
time of King Henry III. by one Thomas de Oxen- 
ford, a merchant, for the conveyance of his wool 
and other merchandise. It was found to be so 
great a convenience that the inhabitants of the 
neighbourhood afterwards repaired it, when neces- 
sary, of their own free alms. Amongst others, 
John de Rutherwyk, Abbat of Chertsey, of his 
own free gift, and in conjunction with other persons 
of the neighbourhood, assisting in repairing the 
same, an attempt was made in the time of 
Edward III. to fix the repairs on the Abbey. In 
the 24th of this King, 1351, it was, however, 
found that Staines Bridge and this causeway were 
first constructed by Oxenford out of pure alms, the 
passage before that time lying by the highway at 
Redewynde, and not where the causeway then was. 
A further attempt was made in the 42nd year, 
1369, when on Wednesday after Trinity an In- 
quisition was taken before a jury in the hall of the 
King’s House at New Windsor before the Steward 
and Marshal of the Household to discover who was 
bound to repair. The jury found that this cause- 
way, containing in length one mile, had been time 
out of mind repaired by the Abbat of Chertsey and 
his predecessors, and that the same was then 
ruinous and dangerous and ought to be repaired by 
the Abbat. Hereupon he was summoned to appear 
at Westminster on the morrow of All Souls to 





show cause why he did not repair it. He pleaded 
that before the time of Henry III. there had been 
no causeway there, but there was a morass through 
which none could pass in winter, and that it had 
been made by Oxenford, and since repaired in 
manner before mentioned, and that neither he nor 
his predecessors were bound to repair it. The 
cause was tried in the Easter time following, and 
the Abbat was acquitted.” 

The causeway is now repaired by the trustees of 
Staines Bridge. 


36.—Victor1a Briper, WINDSOR. 


This bridge, which carries across the Thames the 
road through the park from Windsor to Datchet, 
was built in 1851 under an agreement between the 
Commissioners of Woods and Forests and the 
Windsor, Staines, and South-Western Railway 
Company, the Commissioners erecting the bridge, 
and the railway company undertaking to keep it in 
repair for ever. The bridge was designed * the 
late Mr. Thomas Page, who is well remembered by 
his designs for Westminster, Chelsea, and many 
other bridges, and consists of one opening of 120 ft. 
span, with a headway of 20 ft. at the centre, and 
is of a highly ornamental character throughout. 
The width of the roadway is 30 ft. between the 
parapets. 

The abutments are of brickwork faced with 
stone, and have a skewback, from which spring 
the cast-iron Tudor arched ribs, having a rise of 
18 ft. 6 in. at centre. There are five of these ribs 
placed 7 ft. apart between centres ; they have an 
average depth of 3 ft. each; the three inner ribs 
are of I-section, with flanges 9} in. by 1} in., and 
the two face ribs have a facia section. 

Each rib is cast in seven segments, well bolted 
together, the joints occurring at 9 ft., 28 ft., and 
53 ft. on each side of the centre ; the three seg- 
ments in the middle of the span have a portion of 
the cast-iron horizontal girder cast on them, and 
from the point at 28 ft. on either side of the centre 
the connection between the rib and the horizontal 
girder is made with some very light spandril filling 
which is dovetailed together throughout, and into 
the extrados of the arched rib and the bottom 
flange of the horizontal girder ; it is also secured 
in the same way at the ends into the cast-iron 
vertical plate which is bedded into the brickwork 
of the abutment. 

All the ribs are thoroughly well tied together 
with cast-iron distance girders, connected by bolts, 
and the bottom flanges of the horizontal girders 
are braced with a system of wrought-iron bars. On 
the bottom flange of the horizontal girder some 
brick jack arches, having a rise of 104 in., are 
turned to carry the roadway. 

The outside horizontal girders on either side of 
the bridge have an elaborate cast-iron overhanging 
course fitted on to them, and on this the parapet 
for the roadway is fixed, which is in itself a clever 
bit of foundrywork, as the designs on each bay of 
it are so small and varied. The appearance of the 
bridge is well illustrated on page 332. 





NOTES. 
THe Srapitiry or Masonry Dams. 

In a recent communication to the Paris Académie 
des Sciences, M. Maurice Levy suggests that hori- 
zontal fissures in a masonry dam may seriously 
affect its stability. The effect of such a fissure is 
to lighten the effective weight of the materials of 
which the dam is built, since part of that weight 
is balanced by the upward pressure of the water 
inside the crack, which, unless there is free 
drainage, may correspond to the head of water 
retained behind the wall. He suggests that such 
drainage might be insured by constructing a guard 
wall above the main dam, from which it would be 
separated by a few feet of distance, but supported 
by counterforts at frequent intervals. There would 
thus be a series of wells between the main dam and 
this wall, which wells would be kept free from water 
by suitable drainage arrangements. Any horizontal 
crack in the guard wall would then only let water 
through to one of these wells, and would not in any 
way affect the stability of the main wall. In case this 
arrangement should not appear satisfactory, M. 
Levy makes another suggestion, viz., that not only 
should there be no tension on the up-stream face of 
a masonry dam, but that there should be a positive 
pressure there, under all conditions, equal or greater 
than that due to the head of water at any point. 
Even if a crack then took place on the up-stream 





face, there would be no tendency for it to spread 
under the influence of such water as gained access 
to the fissure. This latter recommendation appears 
worthy of consideration, though well-built dams 
constructed in accordance with Rankine’s sugges- 
tion as to the position of the line of pressure, have 
proved remarkably successful. 


New Napurtua Fountains at Bakv. 

In the district behind the village of Romany, 
where borings have recently been commenced, 
light — has been found. This discovery has 
materially enhanced the value of the land in ques- 
tion, which had already been secured by specu- 
lators. Up till the recent discovery it was con- 
sidered very problematical whether naphtha would 
be found there, so the original price was a very low 
one. Atthe Assadulajew borings light naphtha was 
the first to appear, and these wells have since yielded 
immensely prolific fountains. On the Romano- 
Ssabmrtschi land borings somewhat deeper than 
those referred to above, have yielded a small quan- 
tity of naphtha, besides sand and water. At Bala- 
chong-Ssabmrtschi a fountain has also been opened, 
which at times has yielded as much as 50,000 pood of 
naphtha. On the Pitojew site at Romano, close to 
the famous Schamsa Assodulajew fountain, which, 
in a short time, yielded 30,000,000 pood of naphtha, 
a fountain has been bored, which stopped a couple 
of days afterwards. Both the boreholes are in 
the same naphtha-carrying layer, but that of Asso- 
dulajew was reached earlier; for some reason 
there has been a delay in connection with the 
Pitojew borings, but, when resumed, they are 
expected, with a certain amount of probability, to 
yield 500,000 pood of naphtha during 24 hours. 


Matreasre Cast Iron. 

Malleable castings are commonly used in the 
United States in situations in which British engi- 
neers would feel it requisite to use nothing but 
steel or iron forgings. ‘The commercial advantages 
of this practice are, of course, obvious, and expe- 
rience would seem to show that the material has, 
on the whole, stood very well, even in such trying 
situations as car couplings, where, of course, it is 
exposed to very severe shocks. These satisfactory 
results have no doubt been largely due to the 
care with which the raw material has been 
selected, as, for long, nothing but charcoal iron 
was used for the best work. In a recent communi- 
cation to the American Society of Civil Engineers, 
however, Mr. H. R. Stanford states that he has got 
satisfactory results with suitable mixtures of ordi- 
nary coke irons. For melting the charge he has 
adopted an open-hearth furnace, using in the one 
case bituminous coal, and in the other oil as the 
fuel. All the carbon in the metal should be in 
the combined state in the casting, no matter what its 
thickness, if the best results are to be obtained, and 
the furnace should be managed so as to secure this. 
The castings, after removal from the mould, are 
pickled with very dilute sulphuric acid, and are, 
after examination to remove scale, cleaned and 
chipped, and made ready for annealing. This was 
done in pots placed in annealing ovens, five days 
or so being required to complete the process. Good 
castings made in this way have a tensile strength of 
from 42,000 lb. to 46,000 1b., and when broken 
should show no appearance of grey iron in the 
centre. ‘T'o secure this a white iron has to be used, 
the shrinkage of which may be nearly double that 
of ordinary foundry mixtures. About half the 
shrinkage is, however, compensated for by an ex- 
pansion during the annealing process, that of the 
finished article being thus practically the same as 
with grey iron. 

Frencu Coat-Minina. 

At the close of last year there were 69 coal 
pits in activity in the Pas-de-Calais, or three more 
than at the close of 1893. Twelve more pits 
were also being sunk at the close of 1894. The 
depth of the pits in working in the Pas-de-Calais 
last year ranged from 630 ft. to 2030 ft. Upon an 
average seven beds were worked in each pit; the 
average return per cubic metre extracted was 
nearly 14 tons. The production of coal in the 
Pas-de-Calais in 1894 was 10,633,153 tons, or 
1,657,533 tons more than in 1893. The stocks on 
hand at the close of 1894 were 283,268 tons. The 
progress observable last year in the extraction 
(18.47 per cent.) was larger than usual ; this was 
due to the fact that the production of 1893 was 
reducedby strikes. In 1892, which may be said 
to have been a normal year, the extraction 
amounted to 9,835,646 tons. The increase in the 
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production, comparing 1894 with 1892, was 797,507 
tons, or 8.11 per cent. The increase occurred 
principally in the first half of last year, and repre- 
sented the deliveries which had been delayed by 
the strike of 1893. In the second half of 1894, 
the extraction only exceeded that of the correspond- 
ing half of 1892 by about 250,000 tons. The de- 
cline in the progress of the extraction was ex- 
plained by the stagnation of certain industries, 
which reduced the consumption of several com- 
panies engaged in the manufacture of iron, c. 
Of the production of last year, 9,132,860 tons 
were sold, 495,359 tons were devoted to the manu- 
facture of coke and agglomerates, and the balance 
was consumed in the service of the mines and by 
the staff. The sales showed an increase last year, 
as compared with 1893, of 1,176,035 tons. The 
deliveries for the production of coke and agglome- 
rates exhibited an increase of 87,457 tons. When 
the comparison is extended to 1892, the progress 
of the sales is reduced to 548,078 tons. The stocks 
of coal remaining on hand in the Pas-de-Calais at 
the close of 1894 were 283,268, as compared with 
75,725 tons at the close of 1893, and 195,059 tons 
at the close of 1892. The average sale price in 
1894 was 8s. 7d. per ton, as compared with 8s. 11d. 
per ton in 1893, and 9s. 10d. per ton in 1892. 


Tue Stmpton TUNNEL. 

The tunnelling of the Simplon will be com- 
menced early next year. The first plans for this 
undertaking date from 1890, from the chief engineer 
of the Jura-Simplon Railway Company, Mr. 
Dunnow ; they were, however, materially altered a 
couple of years afterwards, by a Hamburg engineer- 
ing firm, and the final plan is the outcome of co- 
operation between several experts. There will be 
two parallel tunnels, each about 66,000 ft. long, 
the distance between the two tunnels being 57 ft., 
and at every 670 ft. the two tunnels will be con- 
nected with each other. The one tunnel will be 
completed first, whilst the other will serve for venti- 
lation, and will probably not be completed till the 
traflic makes it necessary. The arrangement of the 
two tunnels has, to a great extent, been adopted 
so as to be able to bring about efficient ventilation 
and reduce the temperature. According to calcu- 
lations, the temperature at the point furthest dis- 
tant from the surface will be some 102 deg. to 
104 deg. Fahr. During the construction of the St. 
Gothard Tunnel the temperature, on account of de- 
ficient ventilation, at times reached 99 deg. Fahr. 
The ventilation was effected by means of com- 
pressed air, which was conveyed into the tunnel 
through metal pipes, and which was used for driving 
the various boring machines prior to serving for 
ventilating purposes. The dimensions of these pipes 
were of necessity small, and only about 70 cubic 
feet of air could be conveyed into the St. Gothard 
Tunnel every second. By means of the second 
tunnel, which, as mentioned, in the meantime will 
only be used for ventilation, some 1800 cubic feet of 
fresh air can every second be conveyed into the 
Simplon Tunnel, whereby the temperature can be 
brought down to 77 deg. Fahr.—a great boon for 
the workmen, and, later on, the passengers. The 
auxiliary tunnel may also prove useful for the trans- 
port of material, &c., for the principal tunnel. It 
is expected that the Simplon Tunnel can be com- 
pleted in the course of five years and a half, or in 
three years’ less time than the St. Gothard Tunnel, 
although the latter is some 15,000 ft. shorter than 
the former, the Mont Cenis Tunnel being again 
some 6000 ft. shorter than the St. Gothard. The 
fact that the Simplon Tunnel will be at a level 
about 1500 ft. lower than the two others, is also a 
point in its favour, and although the first cost will 
be heavy, the working expenses are expected to be 
considerably less. The cost is calculated at 54} 
million francs, or about 2,180,0001. We propose, 
in an early issue, to deal with this project ina more 
detailed manner. 

ELevaTED RarLRoaps IN New York. 

The elevated railroads of New York and Brooklyn 
appear to have suffered appreciably from the de- 
pression against which the United States have been 
struggling during the last two years. In the year 
ending June 30, 1893, the Manhattan Elevated 
earned 11,086,539 dols., while in 1893-4 the receipts 
declined to 10,153 576 dols., coming down still fur- 
ther in 1894-5 to 9,397,570 dols. The management 
appears to have enforced all possible economies in 
working, but the current expenses were only re- 
duced to 5,413,965 dols. in 1894-5, as compared with 


1892-3. The net earnings for 1894-5 were, accord- 
ingly, 3,983,605 dols., as compared with 4,621,536 
dols. in 1893-4, and 5,500,059 dols. in 1892-3. In- 
cluding sundry acceszory items of revenue, the 
balance available for interest and dividend for 
1894-5 was 4,270,740 dols., as compared with 
4,933,214 dols. in 1893-4, and 5,640,059 dols. in 
1892-3. Interest on bonds absorbed 2,095,969 
dols. in 1894-5, as compared with 2,004,554 dols. 
in 1893-4, and 2,024,560 dols. in 1892-3. After 
providing for rentals, taxes, &c., the company 
had a balance of 1,522,046 dols. in 1894-5, 
as compared with 2,332,647 dols. in 1893-4, and 
2,971,291 dols. in 1892-3. The Manhattan Elevated 
line has, accordingly fallen upon somewhat evil 
days. At the close of June, 1894, the capital stock 
of the company stood at 30,000,000 dols., while the 
outstanding funded debt, at the same date, was 
46,596,000 dols. It will be observed that the net 
earnings for the three months ending June 30 this 
year were 1,004,441 dols., as compared with 
1,045,541 dols, in the corresponding three months 
of 1894. The gross earnings of the Brooklyn Ele- 
vated Railroad in the 12 months ending June 30, 
1895, were 1,931,496 dols., ascompared with 1,755,262 
dols. in 1893-4, and 1,935,683 dols. in 1892-3. The 
working expenses in 1894-5 were 1,086,585 dols., as 
compared with 1,076,662 dols. in 18934, and 
1,091,713 dols. in 1892-3. Including sundry acces- 
sory items of revenue, the net earnings for 1894-5 
were 849,373 dols., as compared with 684,517 dols. 
in 1893-4, and 855,417 dols. in 1892-3. The charge 
for interest on bonds was 641,448 dols. in 1894-5, 
as compared with 641,450 dols. in 1893-4, and 
641,450 dols. in 1892-3. After providing for in- 
terest on floating debt, rentals, and taxes, the com- 
pany had a surplus of 2440 dols. upon working in 
1894-5, as compared with a deficit of 126,618 dols. 
in 1893-4, anda surplus of 111,108 dols. in 1892-3. 
The capital stock of the company stood at the close 
of June, 1895, at 13,283,600 dols., while the funded 
debt amounted, at the same date, to 12,968,000 dols. 
It will be seen that the Brooklyn Elevated is just 
about able to provide for interest upon its bonded 
debt, but that there is practically nothing available 
for dividend upon its stock. 








“RACE TO ABERDEEN.” 
To THE EpiToR oF ENGINEERING. 

Srir,—As in future years the file of your valuable jour- 
nal may be referred to, to see what did really happen on 
the race to Aberdeen, I write to point out the following 
errors in your article on the subject this week : 
The west coast train called at Perth, arriving at 
3h. 7 min. 30 sec., and leaving at 3 h. 9 min, 30 sec., and 
it reached Aberdeen at 4.32, nov 5.32.* 
The train was worked by the following engines: 
1. Euston to Crewe: 7-ft. compound ‘* Adriatic,” of 
the ‘* Teutonic ” class, 
2. Crewe to Carlisle: ‘‘ Hardwicke,” of the ‘* Preco- 
dent ”—not ‘‘ President” class, as some of your contem- 
poraries call the class. 
3. Carlisle to Perth: ‘‘No. 90,”6 ft. 6 in. coupled 
bogie express. 
4. Perth to Aberdeen: ‘‘ No. 17,” same class. 

Yours obediently, 
September 9, 1895. L. B.D, 
P.S.—In your issue of the 23rd ult., are not the follow- 
ing wrong in some way? 369} miles, East Linton (pass), 
3h. 2 min. 35 sec.; 371? miles, East Fortune (pass), 
3h. 4 min, 8 sec. ; t.¢., 24 miles covered in 1 min. 33 sec., 
or, roughly, 100 miles an hour. 





EARLY GREAT WESTERN LOCOMOTIVES. 
To THE EpiToR oF ENGINEERING, 

Srr,—Mr. C. Stretton has forwarded to the various 
railway and engineering papers a list of engines 
which he says was prepared by the Great Western 
Railway Company for exhibition at Chicago. He 
also stated that he had examined the working draw- 
ings of several early engines, which he said were 
sent by the Great Western Railway Company to 
Chicago. Further, Mr. Stretton affirmed that Mr. Dean, 
the Great Western Railway locomotive engineer, wrote 
to the Chicago Exhibition authorities that the Great 
Western Railway never had more than one engine with 
10-ft. driving wheels, and that the ‘‘ Thunderer ” was the 
only geared engine on the Great Western Railway at any 
time. I forwarded a published copy of Mr. Stretton’s 
letter to Mr. Dean, and in his reply e absolutely repu- 
diates Mr. Stretton’s assertions. Mr. Dean writes me: 

**T have no knowlege of the drawings and details of 
the ‘Hurricane’ and other early Great Western engines 
said to have been supplied by the Great Western Com- 
pany in response to an application received from the 
authorities of the Chicago Exhibition, nor do I know 
anything of the statement that the ‘ Thunderer’ was the 
only geared engine supplied to this company. 





* 4.32 is right. The ‘5”in our last week’s article is 


**So far as my department is concerned, I am not 
aware that any official list has been furnished, and it is 
not at all likely that a list would be sent either by the 
general manager or secretary without some reference to 
my department.” 

It will be interesting to know what explanation Mr, 
Stretton will give your readers. 

Yours, &c., 

London, N., September 7, 1895. G. A. SEKoN, 





To THE EpIToR oF ENGINEERING. 

Sir,—I am obliged to Mr. D. H. Littlejohn (letter, 
page 310) for the trouble he has taken in examining and 
comparing the drawings of the old engines, and also for 
calling attention to the difference in the sizes of the wheels 
of Messrs. Sharp, Roberts, and Co.’s engines named 
**Lion,” “ Atlas,” and ‘‘Eagle.” The locomotive list 
was prepared and bears date 1839, and gives the small 
wheels as 3 ft, 6in. This, however, must have been an 
error, for the tracing of the old working drawing, which 
I have, and all the details relating to cass engines, give 
those wheels as 4 fb. in diameter. 

The letter of Mr. H. Greenly, page 309, proves beyond 
all question that there are most complete sets of drawings 
and details in existence, and that any question which 
may arise with reference to the old engines on the Great 
We:tern Railway can be soon settled by the company’s 
officers, and also by the drawings in the hands of the 
persons named by Mr. Greenly. 

T am, yours truly, 
: Crement E. Strerron. 

Leicester, September 9, 1895. 





To THE EpitoR oF ENGINEERING. 

Str,—I have much pleasure in supplementing the details 
of early Great Western Railway locomotives already 
given by sending you the annexed copy of a statement 
regarding the three engines ‘‘ Lion,” ‘‘ Atlas,” and 
“Eagle,” built by Messrs, Sharp, Roberts, and Co. in 
1838. As I write, I have ths drawings of the driving 
wheels of the ‘* Ajax ” before me, and can corroborate a!! 
that has been said by Mr. Stretton. 

Yours truly, 
D. H. Lirrirsouy. 

27, Bank-street, Dundee, September 9, 1895, 


[Cory.] 
**Sharp, Roberts, and Co., Atlas Works, 
Manchester, 1838. 
** Detatls of Three Locomotive Engines for the Great 
Western Railway. 
Reference, ‘R,” ‘*S,” §T.” 


**TLion” No. 7 — a8 at dee 1838 
** Atlas,” No. 8 pe oes cs ro 1838 
“Eagle,” No.9... ae eg ee 1838 


“Standard passenger engine running on six wheels, 
Gauge of railway, 7 ft. 





ft. in. 
‘* Diameter of cylinders ... a> ww. =6: 0:14 
Length of stroke... _ es see 0 18 
Diameter of driving wheels Ss 6 0 
x », 8mall wheels... 40 
Length of boiler barrel 8 0 
Diameter of boiler, inside... 3.6 
Length between tubeplates eas ies 8 6 
From front of buffer plank to leading 

centre ee Bi sem = ae 3 10 
From leading centre to driving centre ... 6 3 
»» driving centre to trailing centre ... 6 9 

», trailing centre to back of frame ... 2 3 
Total ; asp 19 1 

From rails to top of chimney 14 3 
“e centre of boiler 5 10 

im top of: frame 3 10 





WATER-TUBE BOILERS IN THE NAVY. 
To THE Eprror oF ENGINEERING. 

Srr,—In my letter of the 30th ult., which appeared in 
your issue of the 6th inst,, I notice a slight printer’s 
error, which may lead to some misunderstanding. It is 
in the paragraph in which the quotation is given from the 
newspapers’ report on the 29th ult. regarding the s.s, 
Ohio, with Belleville boilers, having put into Dover Roads 
with the boilers leaking, and provender having been 
supplied from Dover for the cattle on board. -The con- 
cluding sentence of this paragraph: “The supply of 
provender for the cattle mentioned, is, doubtless, owing 
to the fact of the vessel being 18 days out, having left 
New York on August 10,” has inadvertently been included 
by the printers within inverted commas, as if it were a 
part of the quotation from the newspapers. It was an ex- 
planatory sentence, the quotation from the newspapers 
ending with the words, ‘‘ and a tug had been despatched 
from Hull as aconvoy.” 

Your kind insertion of this correction will oblige, 


Yours eames 
AMES HowDeEN. 
Glasgow, September 10, 1895, 








Street Rais 1In CANADA.—Owing to recent purchases of 
a large quantity of steel rails by the Canadian Pacific 
Railway Company from a firm in the United States at a 
lower price than was quoted by English manufacturers, 
a Bill was recently introduced into the Canadian Parlia- 
ment prohibiting railway contracts with aliens. The Bill 
was withdrawn on a promise from the Minister of Rail- 
ways that he would in future ignore bids from the United 
States, whether or not they were lower than Canadian or 








5,532,040 dols. in 1893-4, and 5,586,300 dols. in 





a typographical error.—Ep, E. 





English bids. 
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ON TESTS OF THE PHYSICAL PROPERTIES 
OF CAST IRON.* 
By Tuomas D. West (Sharpsville, Pennsylvania). 

For the last four years the author has been studying 
the causes of the erratic results observed in testing the 
physical properties of cast iron, with the object of over- 
coming them, as far as possible. 

All the systems adopted in the past are founded upon 
incorrect principles, and are not practically adap’ to 
afford any investigator, desirous of obtaining true know- 
ledge of the physical properties of cast iron, any assurance 
that the tests he may record to-day in defining physical 
phenomena will not be contradicted to-morrow by himself 
or some one else. 

In papers which the author has presented of late before 
engineering and foundry associations in the United 
States, tests and statements have been submitted, and he 
ventures to prophesy that time will show that the 
principles advanced in them are correct. Briefly they 
are: (1.) All test-bars should be of a round form, more 
—. when they are to be used as standards of 
universal relative comparisons. (2.) Test-bars should be 
cast on end, in order to insure uniform conditions in 
cooling abar. (3.) Test-bars should be of an area not less 
than 1 square inch, and for convenience in moulding 
and handling in testing, he would recommend the 
adoption of a pattern 1.1284 in. in diameter, an area 
which is equivalent toa bar 1in. square. (4.) Methods 
for chilling test-bars should be so devised that a bar can- 
not pull away from its chill when contracting. (5.) There 
should be fluidity strips attached to, and cast with, test- 
bars, or some method should be adopted so that the 
fluidity or the temperature of molten metal can be truly 
recorded at the moment test-bars are poured. This is 
rendered necessary by the fact that the degree of fluidity 
or the pouring temperature of molten metal affects the 
strength of test-bars, as well as their depth of chill. For 
the former, however, it is not so important, and unless 
minute accuracy is required, the fluidity need not be 
noted. For recording the chill of an iron by means of 
test-bars, however, it is absolutely necessary that some 
method of recording the temperature at the moment a 
test-bar is poured should be adopted before any value can 
be attached to chill records. Experience in heavy 
founding proves the inaccuracy of the view that any value 
may be attached to chill records without the metal’s 
fluidity being noted. It is well known that in all chill 
work the hotter the metal the deeper it will chill; and 
this fact well illustrates the absurdity of attaching any 
value to chill records, without the fluidity of the metal 
being noted at the moment test-bars are poured. As an 
example of the difference that degrees in fluidity can 
cause in varying the depth of a chill, the author has 
found as much as ;'; in. difference to exist in the chill 
between two 4-in. square test-bars, cast with the same 
hand-ladle of iron. ‘The only difference was that the bar 
which showed -%; in. depth of chill was poured with the 
metal as soon as it came from the cupola, whilst the one 
with only ;,; in. chill was poured before the same ladle of 
metal had cooled down too much to insure a test-bar of 
such a small size running so as to fill all edges and corners 
of the mould perfectly. (6.) In providing points to 
measure the contraction of an iron, full freedom should be 
allowed for the expansion of metal at the moment of solidi- 
fication. It is wrong to cast test-bars between rigid flask 
ends or yokes, as these do not permit the freedom called 
for. The property of iron expanding at the moment of 
solidification has been disputed, but that such is the fact 
has lately been well shown by E. Duque Estrada, ina 
paper read before the Engineering Society of Western 
Pennsylvania, April 18, 1895, and by the author in 
papers which appeared in the American Machinist of 
August 30 and November 1, 1894. Yoke or flask ends 
exert a pressure on the body of bars at the moment of 
solidification, which must have some influence in causing 
erratic records when testing. 

Returning to the subject of casting flat or on end, the 
author lately discovered that with test-bars having an 
area of 1 square inch cast flat, that in a 1}-in. round 
bar there is a difference of as much as from 300 lb. to 
400 lb., in 1-in. square bars a difference of 200 lb. to 
300 lb., and in 4-in. square bars a difference of 30 lb. to 
50 lb., in testing the upper and under side where a 
number of the same size of bars had been cast in the same 
mould, out of the same ladle and at the same time. 

The author would here call attention to the question of 
specific gravity, as it has been claimed that a test-bar 
could not be cast on end, on account of inequalities 
which would exist in the density of the bottom and upper 
ends. Some authorities have even asserted that a test- 
bar cast on end, if placed on supports equidistant from 
either end, would not break at the point where the load 
is applied, but at a point an inch or so away from the 
point of pressure toward the uppermost cast end of the 
bar. In along experience with bars cast on end he has 
failed to find any such a condition. Indeed, he has not 
found any difference in this respect with bars that were 
cast flat oron end. With a view to thoroughly investi- 
gating the matter, he conducted the following experi- 
ment, and obtained the information given by the Builders’ 
Iron Foundry, of Providence, Rhode Island, as cited 
below. These are tests which the author presented in a 
discussion on testing at the meeting of the American 
Society of Mechanical Engineers, held in New York City 
on December 3, 1894. In the first test of specific gravity, 
he wished to call attention to the fact that the specimen 
used was strictly a parallel gate test-bar. He mentions this 
fact for the reason that in the discussion above cited, one 
member of the American Society wished to infer that the 





* Paper read before the Iron and Steel Institute, 
Birmingham Meeting. 





specific tests of gun-metal were inadmissible proofs to 
establish any principle, owing to the bottom end of the 
gun which was cast down being of a more massive nature 
than the bps end, and hence there was good reason to 
expect metal to be less dense in the bottom than in the 
upper end of the gun. The test of the parallel gate which 
the author conducted tended to show the fallacy of the 
idea that the lower end of vertical poured castings must 
be of a greater specific gravity than the upper end. In 
the experiment which the author conducted at his own 
foundry, he took a gate 6} ft, long and 3 in. in diameter, 
which had been used for pouring an iron ingot mould 
casting, and took a test-piece 6 in. from the top, and an- 
other 5 ft. from the top. The gate was practically 
parallel, so that, in turning these specimens in the lathe, 
the same amount of surface was carefully removed from 
each. The specimens were machined of exact size, and 
were then delivered to the laboratory of the Case School 
of Applied Science, of Cleveland, Ohio, to be weighed. 
The determinations reported by Professor C. H. Benja- 
min were as follows : 


Weight of top end of gate in 

vacuum... ace ... 1169.468 grammes. 
Weightof bottom end of gate 

in vacuum ... ss ose, REOTIAOE” ss 
Volume of top end of gate 165.722 cub. om. 

aa bottom end of 

gate... «od ee ae ee 

Density of top end of gate = 1169. 468 =7.0568 
165.722 


Density of bottom end of} a cee =7.0414 
Difference = 0.0154 only. The plug from the 
upper end is the denser. 


A pamphlet recently published by the Builders’ Iron 
Foundry on ‘Our Share in Coast Defence” presents a 
series of tests on the specific gravity of vertical-poured 
castings, and contains an illustration on the third page 
showing the position of the casting from which the test 
specimens were ordinarily taken. The lower test disc 
was taken about 11 ft. from the bottom of the casting 
and 2} ft. from its upper end. The majority of the tests 
showed the specific gravity of the muzzle specimens to be 
higher than the breech specimens, and also to be harder 
and of _— tensile strength. This is the reverse of 
what would be expected. Subjoined is a list showing the 
average specific gravity of all the casts made for specific 
gravity of breech and muzzle specimens on the first six 
mortar castings and on the last six mortar castings made 
by the Builders’ Iron Foundry. For confirmation of all 
this, reference must be made to the official reports of the 
Chief of Ordnance for 1890 and 1893. 


Tests of Specifie Gravity of First and Last Six Mortar 
Castings. 





Specific Gravity of {| Specific Gravity of 





N — of Muzzle or Top End of | Breech or Bottom End 
‘ Gun. of Gun. 
78 7.288 7 2478 
79 7.2436 | 7.2447 
80 7.256 | 7.269 
87 7.2934 | 7.2882 
88 7.278 | 7.285 
89 7 335 7.329 
185 7.3263 } 7.3182 
186 | 7 3325 7.3262 
187 7.3404 7.845 
188 7.3636 7.3336 
189 7.849 7.340 
190 7.8345 7.3267 
Total.. el 87.6903 87.6524 
Average .. 7.8075 | 7.3043 





The above tests and figures indicate that there is no 
condition which will cause any practical difference in the 
lower and upper end of long vertically poured castings, 
in the sense which has been generally accepted. 

In considering the above tests of specific gravity in 
connection with those referring to the density of the 
lower side of flat-cast test-bars being greater than the top 
side, it would at first seem as if the results were contra- 
dictory as far as they relate to the enunciation of any law 
or principle governing the facts of vertical-poured cast- 
ing. They show the uppermost end to have the greater 
specific gravity, and that of flat-poured test-bars to have 
ro greater strength with the side casp downwards in 
extension when testing for the tranverse strength. The 
latter is largely due to the bottom portion or surface of 
flat-cast test-bars being most affected by the chillin 
qualities of the sand of the mould when it is filled wit 
molten metal. If the specific gravity had been taken 
from the bottom surface of the gate test-bar and gun 
castings, instead of a few inches in height from their 
bottom end, as was done, there might have been a differ- 
ence found in favour of the lower end being the denser. 
This is, however, doubtful, as the gun and gate specimens 
had such a small area exposed to the mould’s chilling in- 
fluence, com to the mass of metal comprising the 
castings. On the other hand, with test-bars cast flat, the 
reverse occurred, and this is due to the fact that a fair 
percentage of the metal comprising the test-bars is dis- 
tributed over a large area of mould surface, and is 
affected by the chilling qualities of damp sand. When 
the specific gravities of long vertical-poured castings are 
tested a few inches from the bottom and a few inches from 
the top, the reason for finding the upper end the denser, 
as exhibited by the tests recorded, appears to be largely 
due to the law of metal expanding at the moment of 
solidification. It may also be affected to a slight degree 
by the influence exerted by sulphur in endeavouring to 
escape upwards while the metal is in a fluid state, as is 





evinced by pig metal generally having the highest per- 
centage of sulphur in the face uppermost when cast. ‘The 
fact of expansion tending to make the upper end 
of castings as dense as the lower may be better 
understood when it is remembered that molten metal 
begins to solidify at the bottom of a mould, and 
rises in height as the solidification continues. The 
effect of expansion at the moment of solidification as 
castings ‘‘freez3” from the bottom upwards has a crowd- 
ing action, tending to make the molecules denser as height 
increases, and thereby to partly neutralise the effect in 
the difference of the specific gravity naturally expected to 
exist while the metal is in a fluid state. This explains the 
results shown in the above tests. The author has nob 
— his investigations of the possible influence of 
sulphur on density. He is, however, of opinion that 
escaping sulphur may have some action in rendering the 
upper portions of castings denser, and in equalising the 
specific gravity of the respective ends by reason of the 
effect it can have in causing carbon to assume a combined 
form. This can, however, to a large degree, be overcome 
by the effect which slow cooling in a casting exerts by 
rendering its carbon more graphitic, since heat escapes 
chiefly upwards in castings cooling from a liquid to a solid 
state. This affords an explanation of the fact that the 
specific gravity of high vertical-poured castings shows the 
results presented in the above tests. The subject is one 
worthy of study, and attempts should be made to satis- 
factorily explain, if possible, phenomena which are so 
different from those generally expected. 

Since writing the preceding paragraph, the author has 
obtained the following results of analysis of the top and 
bottom piece of the vertical-poured parallel test-bar : 


a 3 “79 Seat Soars 
laniten. Phosphorus, Manganese. |siticon. |sutphur 





Top piece ..| 3.72 | 0.091 O81 | 1.82 | 0,086 


Bottom piece, 3.81 0.08 , 0,33 | 1.32 | 0.047 

| | 
These results show that practically there is little dif- 
ference in any chemical constituent that might tend to 
equalise the specific gravity of the two ends of the vertical- 
poured parallel gate test-bar. 

The next point to which the author would refer is that 
of the question involved in the strength and construction 
of iron. This suggests the question, Is there any form or 
size of bar that, having been proved untrustworthy as a 
record of degrees in strength of cast iron, can truly record 
the contraction? He is of opinion that there is not, and 
that any bar that will not truly record one physical 
quality cannot truly record any other. 

In order to test the fitness of any form or size of test- 
bar to truly record degrees in strength of cast iron, there 
should be some trustworthy standard of comparison. For 
instance, any one experienced in handling the different 
grades of cast iron knows that the strength of foundry 
mixtures should range in degrees upwards, beginning with 
sash-weight iron, followed by stove poe light machinery, 
heavy machinery, car wheel, chill roll, and gun-metal, 
the last being as a general rule the strongest mixture which 
is made in ironfounding. If, on comparing results obtained 
from a test with the above grades of iron, a test-bar should 
not show degreees in strength according with ascer- 
tained commercial values, or comparable with tensile tests 
or with those of hydraulic pressure, &c., ib is right to 
conclude that the size or form of test-bar used is wholly 
unfit to be accepted as one of any value to record either 
the strength of an iron, or any other poor: qualities. 
If there is any doubt of the accuracy of weighing scales, 
they are very soon tested by comparison with some other 
scales, or by _—— some well-known weight upon them. 
No one would ever think of doing with scales what has 
been done with test-bars in the past—simply setting up 
scales and continuing to use them without knowing that 
they had been tested by a recognised standard. Is there 
any one that can prove that heretofore any system of tests 
to obtain physical qualities of iron has considered any 
definite quality as a comparison in judging of their cor- 
rectness? The systems used have simply set up standards 
a and their records were accepted with absolute 
faith, whether they were right or wrong, just as a man 
with a cheap watch might make a comparison of time 
with the setting of the sun that had been clouded over 
for a week. The first effort to set up a standard of com- 
parison of the fitness of a test-bar is that embodied in the 
principles which the author advanced in his paper on a 
**Comparison of Strength in Specialty Mixtures of Cast 
Iron,” read before the Western Foundrymen’s Associa- 
tion, ab Chicago, October 24, 1894. 

This subject of testing the Dg semua properties of cast 
iron sadly needs to be cleared from the befog atmo- 
sphere with which it is at present surrounded. The author 
trusts that the members of the Iron and Steel Institute 
will take an active interest in helping to further the 
progress of knowledge by permitting their experience and 
talents to enforce the creation of a standard system 
whereby a universal comparison of the true physical pro- 
perties of cast iron can be correctly made. Before any true 
knowledge of the exact physical properties of cast iron 
can be obtained, it is first necessary to possess some stan- 
dard that will tend to reduce erratic results to a minimum. 
The author has found with round bars about 1} in. in dia- 
meter, cast on end, that asa general rule two bars cast 
in the same mould at the same time by the same system 
which he has designed for moulding and casting 
and which is now bring used by the Testing Committee 
of the Western Foundrymen’s Association in the United 
States, that often there will not be a difference of 10 lb. 
in the strength per square inch. Since he designed his 
system, it has been used steadily in his foundry, with 
results surprising in the closeness with which two bars 
cast together agree in giving like strength. The system 
is so arranged that the chill remains in contact 
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with the test-bar until removed by hand. Fluidity strips 
form a part of the bar, and record very accurately any 
difference which a practised eye could detect in the 
degrees of the metal’s fluidity as it stands in the ladle. 
Tips for measuring contraction are so arranged as to allow 
full freedom for expansion at the moment of solidification. 
There is no patent on the system. The general plan of 
the device was illustrated in the American Machinist. 
October 24, 1894. He has made a few improvements 
since its publication, mainly in the design of a gate which 
gives a whirling motion to the metal as it enters the 
mould, so as to insure any dirt which may be carried down 
by the gate being thrown to the centre of the mould, and 
brought to the top, thus insuring perfect solidity at the 
point of fracture when a bar is tested. The ability of the 
founder to obtain solid bars cast on end has been disputed, 
but the evidence brought forward in this paper shows that 
this can easily be done. Such a system as that described, 
insuring a true record of the physical properties of cast 
iron, and enabling an experimenter to compare transverse 
with tensile strength, by possessing bars not having one 
side 300 lb. to 400 Ib. stronger than ancther, should pos- 
sess qualities worthy of consideration by all seeking to 
remedy the evils and the inaccuracy involved in past 
methods. 

The questions now to be decided are: 1. Should a 
standard system possess means to record the fluidity or 
the pouring temperature of molten metal at the moment 
test-bars are poured? 2. Should a test-bar remain in con- 
tact with its chill until cold? 3. Do not the elements, 
which disqualify a test-bar from truly recording the 
strength of an iron, make it unfit for recording the con- 
traction? 4. What is the best size and form for a test- 
bar to most accurately record the physical properties of 
castiron’? 5. In what position should a test-bar be cast, 
on end or flat ? 

The writer has endeavoured to answer all the above 
questions, and has presented his conclusions for criticism, 
to the end that truth may prevail and lead to the recogni- 
tion of some one standard which can be adopted through- 
out the world, to obtain accurate records of the physical 
qualities of cast iron. 








LAUNCHES AND TRIAL TRIPS. 
THE launch of the Ban Fo Soon, the first steel steamer 
built in the Far East, took place at Singapore recently. 
Another is under construction. 





On August 24 there was launched from the yard of the 
Bergens Mekaniske Veerksted a steel screw steamer of 
the following dimensions: Length over all, 226 ft.; 
breadth moulded, 31 ft. 6 in. ; depth moulded, 165 ft. 3 in. 
The ship is built to the highest class in the Norwegian 
Veritas, and has raised quarter-deck bridge and top- 
gallant forecastle, double bottom for water ballast in 
main and after holds and peak tank aft, steam steering 
gear, steam windlass, three steam winches, &c. Every 
modern improvement has been embodied in her construc- 
tion and outfit. The ship is built especially for the 
Baltic wood trade. The engines are triple-compound, 
with cylinders 154 in., 25 in., and 42 in. in diameter and 
30 in. stroke. There is one steel boiler constructed for a 
pressure of 160 lb. per square inch ; speed, about 9 knots. 

he ship was named Genova, and is built to the order of 
Mr. P. Hamre, of Bergen. 





The s.s. Peveril, which has been built by Messrs. Scott 
and Sons, Bowling, for Messrs. William M‘Lachan and 
Co., fish salesmen, Bridgegate, Glasgow, went down the 
Clyde on August 26 on her trial trip. The vessel, the 
dimensions of which are 135 ft. by 23 ft. by 11 ft., will be 
engaged in the fish trade, and is intended to run between 
Loch Fyne, Islay, the western lochs, and the north of 
Scotland, attending fleet trawlers and drift-net boats. 
The engines, which are by Messrs. Muir and Houston, are 
of the compound surface-condensing type, with cylinders 
having diameters of 174 in. and 40 in. and a stroke of 27 in. 
The boiler is worked at a pressure of 150 lb. to the square 
inch. 





Messrs. William Denny and Brothers, Dumbarton, 
launched on August 26 a steel screw steamship named 
Ava of the following dimensions: 360 ft. by 43 ft. by 30 fo. 
The Ava has been built for Messrs. Patrick Henderson 
and Co., and will be engaged in their Glasgow and Ran- 
goon trade. She has been built re, to the 
highest class of the British Corporation. riple-ex- 
pansion inverted cylinder engines will be supplied by 
Messrs, Denny and Co., Dumbarton, and the builders’ 
electrical department will fit up an installation of the 
electric light. 


On Wednesday, August 28, the trial trip of the large 
steel screw steamer Cavour took place in Tees Bay. This 
vessel has been built by Sir Reylton Dixon and Co., 
Cleveland Dockyard, Middlesbrough, for Messrs, Lam- 
port and Holt, Liverpool, and intended to trade between 
Liverpool and the west coast of South America. She is 
the largest steamer yet built in the Tees district, her 
dimensions being: Length, 425 ft.; breadth, 514 ft.; 
depth, 304 ft. She is built to Lloyd’s three-deck rule, 
and has a displacement of 11,000 tons, with a deadweight 
capacity of about 7500 tons. Special arrangements have 
been made for the rapid discharge of cargo, and she is 
fitted with nine steam winches, working not only from 
the masts, but from standard derrick posts erected on 
deck, with hatches at sides of ship as well as those in 
the centre. Her machinery has been constructed by the 


North-Eastern Marine Engineering Company, Limited, 
of Wallsend, and consists of a set of triple-expansion 
engines, having cylinders 31 in., 49 in., and 82in., by 
54 in. stroke, with three large double-ended boilers work- 





ing at 180 lb. pressure. Mr. Melly, one of the firm of 
Lamport and Holt, was present at the trial trip, which 
was very successful. The vessel is designed to maintain 
a loaded speed at sea of over 12 knots. The hull and 
machinery have been constructed under the supervision 
of Mr. Russell, naval architect to the owners, and Mr. 
Morrin, their superintendent engineer, respectively. 


On the 2nd inst. Sir Raylton Dixon and Co., Middles- 
brough, launched an iron steam trawler named Glenroy, 
length 100 ft. 8 in., beam 20 ft. 6 in., depth moulded 
11 ft. 8 in., built for Messrs. Ellis and Johnson, o 
Grimsby. Triple-expansion engines will be fitted by the 
North-Eastern Marine Engineering Company, Limited, 
of Sunderland, the cylinders being 11 in., 17 in., and 
28 in. in diameter by 21 in. stroke, with a large steel 
boiler working at 160 lb. pressure. 








The s.s. Achilles, built to the order of the Steam Navi- 
— Company ‘‘ Neptun,” of Bremen, was launched on 

ptember 2, at the yard of the Elsinore Iron Ship Build- 
ing and Engineering Company, Elsinore, Denmark. This 
steamer is built of steel to the highest class at German 
Lloyd’s, and her dimensions are 200 ft. by 28 ft. 6 in. by 
13 ft. 9 in. depth of hold. The engines are of the triple- 
expansion type, with surface condenser, indicating 400 
horse-power. 





The special trials of the machinery of the cruiser 
Hermione, which was supplied by Messrs. Thomson, 
Clydebank, are interesting when compared with the re- 
sults of the contractors’ trials, for they show not only the 
efficiency of the machinery, but that the maximum results 
gotnow with the service staff practically equal thoseattained 
when the trials were made by the contractors in May of 
last year (ENGINEERING, Vol. lvii., page 700). This disposes 
of the belief that contractors’ trials can never be equalled 
in service. The mean horse-power developed on the 
forced draught trial was 9044 indicated horse-power. 
The starboard engine at 132.6 revolutions gave 4254, 
and the port engine at 135.9 revolutions contributed 
4790 horse-power. On the contractors’ trial the engines 
were run at slightly higher speed, the starboard develop- 
ing 4643 and the port 4621; but as the engines were only 
guaranteed to develop 9000 independent horse-power, the 
navy staff were restricted to this power. It was got with 
an air pressure of 1.1 in., and without the least trouble in 
the stokeholds. The steam pressure was considerably 
higher than at the contractors’ trial, and the coal con- 
sumption less. The speed of the vessel, according to log, 
varied from 19.3 to 18.95 knots. On the natural draught 
trials, again, the power was 7207 against 7393 indicated 
horse-power on contractors’ run, the starboard engine 
making 3587 against 3717 indicated horse-power, and 
the port engine 3620 against 3676 indicated horse- 
power. The air pressure was .42 in. against .45 in., the 
steam pressure being the same, 140 lb., and the vacuum 
26 in. The engines were run at slightly less speed. The 
speed, too, was very satisfactory, 18.3 knots. Progressive 
speed trials were also made at 10, 13, 16, and 184 knots, 
four runs over the measured mile at each speed; and the 
results, alike as regards speed and consumption, are very 
creditable to Messrs. Thomson, especially as it is fifteen 
months since the vessel passed out of their hands. 





The trial trip of the s.s. Vimeria, built for Messrs. A. 
C. Gow and Co. by the London and Glasgow Engineer- 
ing and Shipbuilding Company, Limited, took place on 
the 4th inst. on the Firth of Clyde, the speed on the 
measured mile being 11 knots. 





Messrs. Caird and Co., Greenock, launched on the 
4th inst. a screw steamer named Palawan for the Penin- 
sular and Oriental Steam Navigation Company. Dimen- 
sions: Length, 400 ft.; breadth, 46 ft. 6 in.; depth, 31 ft ; 
with a deadweight carrying capacity of 6000 tons. The 
builders will supply triple-expansion engines of 3000 
horse-power, and the steamer is to be capable of making 
12 knots when fully laden. She has superior accommo- 
dation for 50 first-class and 25 second-class saloon 
passengers. 





The third of three cruisers built at the Astilleros del 
Nervion, at Bilbao, named the Almirante Oquendo, and 
fully illustrated in previous volumes of ENGINEERING, has 
completed her speed trials. The trials took place between 
Bilbao and San Sebastian on Monday, August 26, and 
were in every way satisfactory. Starting from Bilbao at 
7 a.m., the cruiser was on the measured mile in two 
hours. Four runs were made, after which a six hours’ 
run was completed, whereupon the vessel again ran the 
mile four times, the mean revolutions determining the 
speed on the six hours’ run. This was under natural 
draught. The mean revolutions were 105, the power 
about 9000 indicated horse-power, and the speed 18.49 
knots, and subsequently a run for slightly under 
an hour was made with forced draught to ascertain that 
everything worked well. This was regarded as sufficient 
in view of the fact that the machinery was identically the 
same as in the two preceding cruisers, Infanta Maria 
Teresa and Vizcaya, the former of which had been most 
exhaustively tried, Everything worked wel! with the en- 
gines run at117 revolutions. A single-screw trial was then 
undertaken for about half an hour. The number of re- 
volutions was 85, and the speed 12} knots. This wasa 
severe trial to get through in one day, and the Spanish 
Naval Commissioners were proud of the ship, in the con- 
struction of which so much Spanish skill and labour 
has been utilised, and they complimented Mr. James 
McKechnie, the engineering manager of the works, who 
has so successfully directed the Spanish effort, 





Following the speed trials as reported in our last issue 


(page 310 ante), the coal consumption trials of the new 
first-class battleship Magnificent, built at Chatham 
Dockyard, and engined by Messrs. John Penn and Sons, 
Limited, have now been successfully concluded. The 
vessel proceeded to sea on be weg the 3rd inst., and 
arriving off the Tongue lightship, the 30 hours’ trial was 
commenced at 3.15 p.m., the ship running down Channel 
until abreast of the Start, when she was put about and 
finally finished the trial at 9.15 p.m. when off Dover. 
The trials were undertaken for the purpose of ascertain- 
ing the consumption of coal per horse-power per hour, for 


f|a given indicated power which had been fixed at 6000 


horses, and to determine what speed of engines 
and steam pressure in boilers would be required. 
The results attained on the whole 30 hours’ run showed 
that with a steam pressure of 133 lb. per square 
inch and 82 revolutions of the engines per minute the 
indicated horse- power developed by the engines was 
6086, and the consumption of coal 1.69 lb. per horse-power 

r hour, while the speed of the ship was 14.65 knots. 

hese results were very satisfactory. The boilers were 
worked with natural draught the whole time, and the 
engines were never stopped from the commencement to 
the finish of the run. The trials were favoured with 
exceptionally fine weather, and were remarkable for the 
smooth working of the ere lling machinery through- 
out, and the ease with which steam was maintained in 
the boilers, 





San Francisco.—The tea trade has left San Francisco. 
The island trade is drifting north, and trade in Oriental 
goods generally is heading in the same direction. 


Smatt Raitways.—The little Horncastle Railway, 
which is about six or seven miles in length, and which is 
virtually a branch of the Great Northern to Horncastle, 
contrives, in consequence of a favourable working agree- 
ment which it made some years since with the Great 
Northern, to earn very d dividends. It has just an- 
nounced a half-yearly distribution at the rate of 8 per 
cent. per annum, but it should be observed that this 
excellent dividend only represents a payment of 1856/. in 
all. Moreover, the balance carried forward to the current 
half-year is smaller than that retained in hand six months 
since.—The Nottingham Suburban Railway reports a 
balance available for dividend of 44537. 53. 4d. Out of 
this sum, the directors recommend a dividend at the rate 
of 34 per cent. per annum, absorbing 4375/., and leaving 
781. 5s. 4d. to be carried to the credit of the current half- 
year. 


An AMERICAN Rattway Spregep Trest.—The New York 
Central Railway Company on Wednesday of this week 
made a much-advertised effort to beat the British record 
for speed as established in the recent race to Scotland 
between the east and west coast companies (see ENcI- 
NEERING, page 307 ante). A train was made up consisting 
of a powerful engine and four heavy cars, and it left New 
York on Wednesday morning at 40 min. 30sec. past five. 
The track was kept as clear as possible, and every servant 
of the company was put on his mettle to make the trial 
a success. The distance to Kast Buffalo was 4364 miles, 
and there were two changes of engines, The train arrived 
at East Buffalo at 12 hours 34 minutes 57 seconds, having 
thus covered 4364 miles in 6 hours 54 minutes 27 seconds, 
or 414 minutes 27 seconds. The actual time of running, 
exclusive of stoppages to change engines, was 6 hours 
47 minutes, and the average speed maintained was 
644 miles an hour. The previous English record was 63.28 
miles an hour. The weight of the New York Central 
train was 175 tons, while that of the English train was 
106 tons. During almost the entire journey the American 
train ran in the teeth of a heavy wind. 





SEWERAGE ScHEMES FOR CHESTER-LE-STREET RURAL 
District Councit —At a meeting of this council held on 
Thursday, it was unanimously agreed to adopt the 
recommendation of the sewerage committees for two com- 
prehensive and complete schemes of main sewerage and 
sewage disposal to be constructed forthwith in order to 
meet the requirements of the Local Government Board 
and the Durham County Council, per plans and estimates 
pespered by Mr. D. Balfour, M. Inst. C.E., F.G.S., of 

ewcastle-on-Tyne. The first scheme embraces the whole 
of the villages within the townships of Pelton, Ouston, 
and Urpeth, also the village of Chester Moor, remaining 
part of the town of Chester-le-Street, with an aggregate 
population of 19,500, and comprises 204 miles of main 
sewers of 24in., 21 in., 18 in., 15 in., 12 in., and 9 in. fire- 
clay pipes, and aupemesenen, at a cost of 15,0307, and 
for sewage disposal works by chemical precipitation and 
filtration in conjunction with intermittent land filtration 
on a small average as officially required, at a cost of 
5500/., to be altogether repaid by a 30 years’ loan, and in- 
volving an aver assessment of 3d. per pound on a 
rateable value of 19,3987. The second scheme embraces 
the whole of the villages within the townships of Wash- 
ington and Usworth, also the village of Palhorsontown in 
Barneston township, and Eighton Banks in Lamesley 
township, as well as houses in a small portion of the town 
of Gateshead, having the watershed te the River Wear, 
with an aggregate population of 12,500, and comprises 
182 miles of fireclay pipe main sewers varying from 21 in. 
to 9 in, in diameter, and appurtenances at a cost of 
13,0007. This amount includes ample outfall subsiding 
tanks for simply clarifying the sewage before it reaches the 
tidal portion of the River Wear, below Washington 
Staiths, having there considerable ebb and flow, and 
which the Rivers Pollution Act exempts from the expense 
otherwise indispensable, of complete sewage dis i 
works. The entire cost will be repaid by a 30 years’ loan, 





involving an average assessment of about 53d. for con- 
structional works on a total rateable value of 32,0587, 
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In our issue of August 30 we — a two-page 
plate showing a pair of inverted triple-expansion en- 
gines, with Corliss valve gear, and now in the present 
issue we give engravings of the details, on the two-page 
plate, and also on the present page. We have already 
(see page 281 ante) referred to the very stringent con- 
ditions that the engines had to fulfil, but may briefly 
repeat them. The Van Beers Mining Company, of 
Kimberley, asked for tenders of three sets of engines, 
each to indicate 225 horse-power, at 75 revolutions, 
with only 120 1b. boiler pressure. At the same time 
they were to be strong enough in all their parts to work 
with a boiler pressure of 1501b. per square inch, and 
large enough to develop 300 indicated horse-power at 
the lower pressure named. The stipulation was that 
on a basis of 225 indicated horse-power and 120 lb. 
boiler pressure, the engine should be guaranteed to 
develop such an indicated horse-power on a consump- 
tion of not more than 14} Ib. of feed water per effective 
horse-power. To fulfil these conditions, Messrs. 
Fraser and Chalmers, of Chicago, constructed the 
engines we illustrate. 

They are vertical triple-expansion condensing two- 
crank engines, with receivers between the cylinders, 
and with jackets on all cylinders, heads, and receivers. 
The sizes of the cylinders are 11} in., 19 in., and 30 in. 
in diameter, all with 36 in. stroke. The high-pressure 
cylinder is located above the intermediate (see Figs. 1 
and 3 on our two-page plate published in our issue of 
August 30), the low-pressure ing alone on the other 











crank. This arrangement requires a different propor- 
tion of cylinders than if three cranks had been used ; 
but with the sizes adopted, the amounts of work on 
the two cranks are not very far from equal, being a 
little more on the high-pressure crank when running 
_= a light load, and the reverse when with a heavy 
oad. 

All the cylinders (Figs. 5 to 11) are jacketed ia 
both the heads and sides, the high - pressure being 
constructed with a separate liner, and the inter- 
mediate and low pressure cylinders with the jackets 
cast on. The receivers (Figs. 41 to 45, above) are also 
jacketed, live steam from the boilers being admitted 
to all the jackets. The space between the cylinders 
and sheet-steel lagging is filled with carbonate of 
magnesia, to reduce the losses from radiation to a 
minimum. All jackets drain into the suction of a 
small plunger pump (Fig. 1), driven from the air-pump 
beam, the water of condensation being returned to the 
boilers. The steam inlet to the high-pressure cy- 
linder is 34 in. in diameter, and the outlet from the 
low-pressure cylinder to the condenser, 9 in. 

The piston-rods are of steel, the low-pressure and 
intermediate-pressure rods being 3 in. in diameter. 
The pistons (Figs. 12 and 13) are all fitted with self- 
adjusting packing rings, as well as ‘‘ bull-rings ” to 
take up the wear. The faces are made slightly conical 
to allow of easy drainage of the water of condensation. 

The cross-heads (Fig. 1) are steel castings, with 
adjustable gibs. The wearing surface is cylindrical, 
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to fit bored guides, which are cast separate from the 
engine frames to allow of suitable material being used. 
The shoes or gibs are lined with white metal, as are all 
the main bearings and crankpin boxes. The cross- 
head pins are 3 in. by 44 in. The connecting-rods are 
shown in Figs. 16 to 19, and the main bearing in Fig. 20, 
on our two-page engraving. 

The pat a (Figs. 21 to 25, on our two-page 
plate) is built up, the shaft being of steel, and the 
cranks of hammered iron ; the latter are forged with 
the balance-weights on, as shown in Fig. 23. The 
journals are 74 in. in diameter by 15 in. long, the 
crankpins being 7 in. in diameter by 7 in. long. 

The rope driving wheel is 15 ft, in diameter, grooved 
for nine 12-in, cotton ropes, as shown in the section, 
Fig. 26. The wheel is made in four pieces, bolted 
together at the rim and hub. The hub on the crank- 
shaft is 15 in, in diameter. 

The intermediate cylinder is fitted with the makers’ 
usual Corliss valve gear (Fig. 27, on our two-page plate 
this week), admitting of a range of cut-off up to a little 
later than 0.4 of the stroke. The high and low 
pressure cylinders (Figs. 27 and 29) are fitted with a 
special Corliss gear, giving a range from 0 to 0.8 of 
the stroke. The reason for this difference is that a late 
cut-off was needed in the high-pressure cylinder to get 
the greatest possible range of power, and in the low- 
pressure to obtain a large amount of cushion, this 
being needed as this cylinder is alone on one crank, 
In the regular valve gear—as used on the intermediate 
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cylinder—the stem hook is fastened to one end of a 
little rockshaft carried at the extremity of the stem 
lever, the bellcrank operating the admission valve. 
The other end of this little shaft carries the knock-off 
toe, and it is in the operation of this toe that the dif- 
ference between the two gears lies. In the ordinary 
gear, the toe drags along the outer circumference of 
the knock-off cam, and the cut-off takes place when 
the end strikes against the projections of the latter. 
From this it will be seen that no cut-off can take place 
after the bellcrank has ceased to turn in the direction 
in which it opens the valve, because if it has not struck 
the cam at that time it never will. In the full-stroke 
gear, on the high and low pressure cylinders, the little 
toe or tripper is placed, so thatits free end reaches just 
to the centre of the bellcrank ; the end is, furthermore, 
circular in form, and it is the centre of this circle, 
which is made to coincide with the centre of the lever, 
and is in this position when the hook is hooked in. 
Consequently, no matter how the bellcrank may turn, 
the end of the toe will remain in the centre. Now, in 
order to trip the hook, the to2 is tripped by a movable 
cam, the cam being moved back or forth by an 
eccentric, which is set so as just to have a little lead 
of the crank. The amount of cut-off is varied by 
shifting the fulcrum of a pair of intermediate levers, 
which transmit the motion from the eccentric to the 
cams. Moving the fulcrum will alter the lead of the 
cams, and thus change the cut-off. 

Figs. 30 to 38 show the valves, and Figs. 39 and 40 
the governors. Figs. 41 to 45 are the receivers, and 
have already been referred to. The air-pump (Figs. 46 
to 49) is so arranged that the engine may be run with 
either jet or surface condensers at will. It is 15 in. 
in diameter by 12 in. stroke, single-acting, with three 
sets of main valves. Besides these, an auxiliary air 
valve has been introduced above the foot valves; 
this valve is set upside down, and is for the purpose of 
drawing out—at the beginning of the stroke—all the 
air that may have settled just above the water level, 
giving that imprissned air an easier way of escape 
than in the roundabout way under the foot valves. 

The jet condenser is cast in one piece with the 
air pump (see Fig. 47). The passage from the 
low-pressure cylinder is made as direct as possible, 
and the piping is provided with branches for connec- 
tion to a surface condenser, should that be desired. 
The stop and injection valves can both be operated from 
the same place, either on the first platform or the floor. 

The oiling arrangements are very complete, it being 
provided that the engine may be run an indefinite 
time, without stopping for oiling. The main bearings 
are oiled by a pump placed at the side of the steam- 
jacket drain pump. This pump runs a continuous 
stream of oil through the bearings, using the same oil 
over and over again, the oil being passed through a 
filter placed below the hanging platform, between the 
maia trames. A separate oil cup is provided for each 
journal, so that different lubricants may be used, as 
best suited to the various purposes, or as may be 
needed should there be local heating. All oiling, 
except that of the outboard bearing, can be done from 
the first platform. 

The distance from centre to centre of the cyiindera 
(Fig. 4) will be seen to be rather great. This distance 
was chosen to give as great an accessibility of parts as 
possible, enough room being left between the cylinders 
to allow of taking out the valves from the back with- 
out disturbing the valve gear. That this same thought 
has been given to all the parts of the engine will 
readily be seen from the illustrations. For an engine 
of this size the one in question is probably the most 
complete one ever made. 

The tests were made in South Africa by the Van 
Beers Company, who, on the final test, returned 
as the result 134 lb. of feed water per effective horse- 
power—a result in every way satisfactory, and one on 
which the builders are to be congratulated. 





INDUSTRIAL NOTES. 

THE great event of the past week in the labour 
world was the assembling of the twenty-eighth Con- 
zress of the Trade Unions of the United Kingdom. 

he chief points in the policy of that congress are dealt 
with elsewhere in these pages, and, therefore, need not 
be here repeated. It was expected that the congress 
would not be so well attended as some others have 
been of late, but the representation was good, and the 
numbers represented were such as to justify the opinion 
that Jabour, as represented by trade unions, was in the 
main represented by the delegates present. Whatever 
its shortcomings, therefore, it must be taken as 
voicing the main body of the associated workers. For 
this very reason, a good deal of weight attaches to its 
decisions, although the value of the decisions must be 
judged by quite another standard, For this purpose 


the purely political must be separated from the indus- 
trial portion of the programme; and even the latter 
must be divided into two classes—the theoretical, or, in 
other words, the ideal aspirations of a large class of 
workers, and the practical, or that which can be formu. 


| moment the aspirations have the largest share of at- 


| tention. 


These will be discussed again and again as 
part of the ideal standard which men have as to the 
future. The legislative proposals are not so heroic, 
nor did they receive any large share of attention in 
debate. But the passing of resolutions by a body of 
delegates, is one thiog, and carrying them out in legis- 
lative measures, is quite another. In legislation others 
besides trade unionists have to be considered. The 
employers’ views have to be taken into account, be- 
sides which there is what is called public policy, or an 
adjustment of the principles of legislation and the 
details of the measure to national interests, as distinct 
from sectional interests. Just in proportion as this is 
done, so will the measures be advantageous to the 
community. The great evil of much of the legislation 
of the past was its sectional character. For more than 
a century we have been undoing past legislation, or 
its effects, and much remains to be done in that direc- 
tion. 

One of the results of the new constitution, or stand- 
ing orders, will be that the congress will be more and 
more distinctively representative of the workmen of the 
hour, by reason of the limitation of choice. The prin- 
ciple is right enough in a sense, and was really neces- 
sary because faddists and mere politicians had sought 
to use the congress for purposes other than those for 
which it was instituted. But there is a danger lest the 
policy will be less consistent and continuous. The older 
representatives of trade unions, or the labour leaders, 
as they were called, had a well-thought-out programme 
of future work. Much of that programme, as formu- 
lated from 1868 to 1875, has been disposed of by use- 
ful legislation. But a good deal remains to be done of 
what was then deemed to be necessary. Whether the 
newer proposals will work as well remains to be seen. 
The old programme was meliorative and remedial. 
For the newer men this isold-fogeyism. Many declare 
that the work to be done is rightfully destructive, in 
the first place, and then reconstructive. The earlier 
work was painfully slow, and was not heroic The 
later work, as cut out, is certainly heroic enough, but 
will it not be even slower than that done, and 
attempted to be done, on the old lines? In the earlier 
struggles the machinery had to be constructed and pre- 
pared for the work ; to some extent it is now created, 
if not perfected. Then the means were inadequate ; 
now they are ample. Formerly afew pounds per year, 
then 200/. or 300/ a year, was barely obtainable ; now 
the congress starts with considerably over 1000/. in 
hand. The measure of work was, however, greater in 
the past than in the present ; but words—oratory, if 
you please—is in the ascendant, and seems to pass 
current as if it were performance. This was well hit 
off by one of the delegates—‘‘ We want more perform- 
ance, and fewer words,” he said. But thenew men are 
learning useful lessons. Some are dropping into the 
old lives ; others are cut off by the new orders ; some 
are aspiring to lead on new lines, but the mass of the 
delegates are bent upon doing the requisite work in 
the best way possible, if even the high ideals cannot be 
realised all at once. 





The steady improvement recently noted in the engi- 
neering trades throughout Lancashire continues to a 
more or less manifest. New work comes forward 
gradually, in an increasing quautity, and the position 
is regarded as decidedly hopeful for the future. But 
while the outlook is encouraging, and it may even be 
said to be good, many of the engineering establishments 
throughout the district are still short of orders to keep 
them fully going ; but in some cases they are tolerably 
full, especially in some branches. But it is difficult to 
obtain appreciably higher prices upou the orders being 
placed, so that with more work, there is still only a 
small margin of profit. Low prices rule generally, 
and there does not appear to be any strong upward 
tendency as yet in any manufacturing industry con- 
nected with any of the engineering and cognate de- 
partments of trade. Fortunately there are no wages 
or other labour disputes of any serious character to 
interfere with the growing activity in those branches of 
trade, or the results might be rather disadvantageous 
to its development, not to say disastrous to it. In the 
iron trade, however, there is at last a strong upward 
movement, and it has been going on unchecked, 
further advances having taken place upon all descrip- 
tions of raw material. A fair amount of business is 
reported at the advanced rates, and there does not at 
present appear to be any lull in the movement. Local 
and district makers of pig iron have experienced no 
difficulty in booking orders at the advanced rater, and 
they hold out for further advances on the rates of a 
week ago. In the finished iron branches the upward 
movement has not been so manifest ; but the rise in 
pig iron will necessarily affect the quotations for 

nished iron also. In the steel trade also there is a 
strong upward movement, especially as regards raw 
material. In some cases advances are readily obtain- 
able, especially as makers are indifferent as to booking 
orders at recent rates. On the whole, therefore, the iron 
and steel trades show substantial signs.of real improve- 


activity in all the branches of manufacturing industry 
conne:ted with iron and steel, 





In the Wolverhampton district there has been no 
abatement in the increased activity in trade, and prices 
have not only been fully maintained, but advances are 
required by manufacturers for forward deliveries. 
There has been some falling off in the attendances on 
‘Change, owing to the holiday season, but the amount 
of busiaess transacted has been considered as quite 
satisfactory. The order books of most of the firms are 
well filled, and consumers are pressing for the speedy 
execution of the orders sent in. There has been an 
improved demand for chains, cables, gas tubes, and 
other heavy hardware. Marked bars have been in 
limited request and stationary in price, but other 
qualities of iron have been increasing in price with the 
increased demand. The better makes of common iron 
are in continuous request, and some heavy lots have 
changed hands at advanced rates. Inferior qualities 
also find a tolerably ready sale. Sheet-makers have 
booked some heavy orders for roofing sheets. The 
foreign demand for sheets, hoops, sectional and girder 
iron, has been well sustained, and better prices have 
been secured for such material. The steel trade has 
been active, the demand running mainly on billets, 
blooms, and slabs. There is a very active demand for 
pig iron at late rates, but makers decline to increase 
the orders on their books at any such rates, Altogether 
the iron and steel trades generally manifest a growing 
activity, and the outlook is fairly good all round. The 
constructive branches of trade are also doing fairly 
well in most cases, such as bridge and girder construc- 
tion, gasholder and tank erection, and some branches 
of the engineering industries. The other local trades 
are generally active, and there is a fair outlook for the 
remaining months of the present year, if no unforeseen 
event occurs to interfere with the general run of trade. 
In the labour world there is quietude, with no strikes 
or disputes of any consequence, nor are any looming in 
the near future. The absence of such disputes gives 
security to traders, and enables the employers to 
estimate beforehand pretty closely the cost of produc- 
tion, and consequently the margin of profits on the 
output, ‘ 





The subject of a ‘‘ Federation of the Trades ” fared 
very badly at the congress. A strong sub-committee 
had been appointed to elaborate a scheme. A good 
deal of time was spent over it, and a most careful 
scheme was proposed by such sub-committee and pre- 
sented to the congress. The scheme was printed and 
circulated, and it was thought that it would be adopted 
by a large majority. Asa matter of fact, it was carried 
by a show of hands, by 108 to 68. A ballot was then 
demanded under the new standing orders, when it 
was rejected by 405,000 to 346,000 votes. Some sur- 
prise was*expressed at the result, when a further vote 
was taken; the votes then were 463,000 to 330,000 
against the scheme, which was, therefore, rejected by 
a majority of 133,000. This decision of the congress 
is to some extent conclusive, as it represents the atti- 
tude of the better organised trades. The idea of 
federation is not new; it was a favourite proposal in 
1833 and 1834, when, in point of fact, a strong federa- 
tion was inaugurated. Often since then the subject 
has keen revived, and, singularly enough, it is chiefly 
advocated by the badly organised trades, and by some 
of the leaders whose positions are not recognised by 
their own better organised unions. Universal federa- 
tion is a dream of enthusiasts ; the steady-goivg unions 
and the general run of their members are adverse to it. 
Federation of groups of trader, like the branches of 
the engineering trades, or of the buildieg trades, or of 
the miners’ associations, is feasible enough, but there 
are strong administrative reasons against federation on 
a general scale and plan. The advocates of it are mostly 
the political leaders, but not the more experienced of 
these. The history of federation is one huge failure 
during the last 60 years, and failure is its doom for 
many years to come; even the attempt to federate the 
engineering, boilermaking, iron ship building, and the 
general iron and steel trades has been a failure. An 
agreement mutually to helpin case of need is possible, 
but a common fund for strike purposes at the command 
of men not the recognised officials of the unions is not 
practicable at present, whatever may happen in years to 
come. Internal organisation is the sal work to be 
done, for a federation of weak trades is still a weak- 
ness, 

The question of ‘‘ profit-sharing” has again been 
investigated by Mr. D. F. Schloss, whose report there- 
on has been issued by the Labour Department of the 
Board of Trade. He calls it ‘‘ gain-sharing,” the term 
being an Americanism. Why ‘gain’ should be sub- 
stituted for ‘‘ profit” is not very apparent, for in this 
connection the two words are practically synonymous, 
and it is not wise to change expressions which are well 
known for others not so well known. Mr. Schloss has 
investigated the “‘ systems” in operation in the United 
States and elsewhere. In the six special cases 
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practically the same in all instances, whether the 
division of profits be called premium, bonus, reference 
rate, or a percentage on realised profits at the end of 
the year. In reality, what is meant is the same in all 
cases. It means that the worker is given a real 
interest in the progress and welfare of the under- 
taking. The general basis in all alike is to give the 
usual minimum, or normal, wage, whether the trade 
union rate or the rate common in the locality, as the 
wages or hire, according to the existing system of 
hiring for wages. Then, in addition to the wages, the 
men are given a substantial interest in the concern by 
a bonus on their wages according to the profits earned ; 
mostly this is done in the way cf a percentage on the 
average earnings of the men, according to their grade. 
This can be done easily, quite as easily as computing 
the interest on shares in an undertaking. Every 
worker who is worth his salt will thus be encouraged 
to do his best to reduce the cost of production, so as 
to make the concern pay. Such a system is simple in 
application ; it can be easily carried out in every de 
partment. But, of course, it might not be theoreti- 
cally perfect, as the results are taken in the gross, and 
the profits are distributed in the gross. In some cases 
the method is by the fellowship system, or what we 
should call the gang system, a species of piece-work by 
groups. In any case greater efficiency will doubtless 
result; there will be less loss of time, less waste 
of material, and less cost in management. If not so 
good as co-operation, it has advantages over the latter 
in some respects. 





The report of the Amalgamated Society of Carpenters 
and Joiners for the current month is, on the whole, re- 
assuring. The number of membersis close upon 44,000, 
of whom only 820 were unemployed. There were also 
795 on the sick list and 527 on superannuation allow- 
ance, more than one-half of whom were in receipt of 
8s. per week, which is 3s. per week higher than the 
State-aided old-age pensions would give on the basis of 
the advocates of that system. Most of the disputes in 
which the society has been engaged for months past 
are settled, trade is good, and the members generally 
are well content with the results of their action. So 
far as can be judged from this report, the London diffi- 
culty, if not settled, isin abeyance. The employers 
generally adhere to the 1892 agreement, and inasmuch 
as this has not been departed from, no dispute of any 
consequence has arisen in reference thereto. It does 
not follow that the difficulty is solved, or even shelved; 
the question is simply in abeyance. A very curious 
incident occurred recently at Swansea, where a dispute 
existed with a large firm of builders, the head of whom 
was Mr. William Thomas. The chief of the firm was 
stricken down with apoplexy, and the men on strike 
immediately met and passed a resolution of condolence 
with his family, expressing at the same time their 
deep regret at the sudden death of their employer ; 
and four of the members were at once deputed to go to 
work for the purpose of making the coffin for their de- 
ceased employer, whom they all spoke of in the highest 
terms. The sad event created quite a stir in the town, 
where Mr. Thomas was much respected, and the action 
of his employés was much appreciated by the towns- 
people. The work of organisation is being carried on 
by the union, especially in places where the wages are 
low, so as to level them up to the rates in the towns 
where the society is strong, and the conditions of 
working are better. This levelling up of wages will 
not be disadvantageous to employers generally, as the 
better class of employers will be on more equal terms 
in tendering, so as not to be beaten in their contracts 
a pics paying lower rates of wages within the several 

istricts, 





The French glass-blowers, who have leen on strike 
at Carmaux for some time, have determined to estab- 
ish a factory on co-operative lines. This step was 
taken at the suggestion of a socialist deputy of the 
French Chamber, and the men have determined to 
establish works at Carmaux, where they had been 
locked out. An appeal was addressed to the co-opera- 
tive societies of France for the necessary capital, with 
the result that it has been responded to liberally, and 
200,000 francs have been subscribed or promised for 
the undertaking. If the experiment is a success, the 
co-operatora will be close competitors with their late 
employers, for they will be able to supply all the 
societies which have helped to find the means for the 
experiment, and supply shops and other establishments 
aswell, Although co-operation is not so advanced in 
France as in England, they seem to be adapted for 
that kind of mutual and communistic work. There is 
less friction among Frenchman in combination in this 
way than there is in England. Though in politics 
they fall into sectional groups, in industrial work they 
fall under chosen leaders. 





Another labour congress is announced, namely, the 
Free Labour Congress, which is to assemble in New- 
castle on October 7, and sit on the following days. 
Resolutions will be proposed to uphold the free 
labour movement ; another wil] condemn trade union 





tyranny during strikes, and a third will call upon the 
Government to restrict picketing, and put down intimi- 
dation. Therecent congress thought that trade union- 
ists had too little power in the matter of picketing, the 
Free Labour party think they have too much. This is 
tolerable evidence in favour of the view that the law is 
now pretty fair, though in its administration there may 
be too much laxity in some cases, and too much severity 
in others, in applying the law asit stands. At any rate, 
the law gave general satisfaction to the more experi- 
enced leaders of the workmen for l5 years. It has only 
been found fault with lately. 





The Dockers’ Union has been trying to induce the 
Liverpool union to amalgamate, but the Liverpool men 
do not take kindly to the idea, and they have refused. 
Now an effort is being made to get the stevedores to 
amalgamate. This is even less likely than was the 
proposal to unite Liverpool and London. The steve- 
dores are an old and rather conservative union, and 
they did not easily work with the Dockers’ Union in 
the earlier days. 





The Northumberland miners have been considering 
certain proposals for reducing the hours of labour of 
the lads in the mines, and, after full discussion, the 
votes have been cast in favour of ‘‘ letting well alone.” 
In their opinion avy change will introduce greater evils 
than those they now endure. It is a pity that this 
should be the case, for the boys work 10 hours, the men 
74 per day. 


The Belgian miners have come out on strike for an 
advance in wages. The first lot to leave work was 
about 300, but it is thought that the agitation will 
spread, and that most of the pits will come into the 
movement. The men allege that the price of coal has 
gone up, and, therefore, that they ought to get more 
wages. So far the men have been peaceful, but there 
is no indication of any concession on the part of the 
coalowners. For a long time past the wages have 
been low, with no favourable chance for a possible rise 
till now. 








THE STAINLAND BOILER EXPLOSION. 

In our issue of August 9 (page 197 ante) we gave some 
particulars of a boiler explosion which occurred on May 23 
at Beestones Mill, Stainland, near Halifax, owned by Mr. 
John Shaw, and by which five women were killed, The 
boiler, it will be remembered, was of the single-fiued or 
Cornish type, about 34 years old, and worked at a pressure 
of 25 lb. The explosion was due to the boiler being so 
much corroded, both internally and externally, that it was 
utterly unfit for use. 

The formal investigation by the Board of Trade, under 
the Boiler Explosions Act, 1882, was held on August 29 
and 30 at the Halifax Town Hall, the Commissioners 
being Mr. Howard Smith and Mr. J. H. Hallett. Mr. 
Gough conducted the case for the Board of Trade, and 
Mr. Waugh, barrister, instructed by Mr. W. H. Boocock, 
appeared for Mr. Shaw. 

Mr. Gough, in his opening statement, gave a detailed 
description of the construction of the boiler, with its dimen- 
sions, equipment, and general history, but as the main 
facts regarding these — have already appeared in 
ENGINEERING, we need not reproduce them here. The 
boiler was used for heating the mill, the machinery being 
driven by water power. In November, 1887, some leak- 
age was discovered in the vicinity of the blow-off pipe, 
and a boilermaker of the name of John Jevons was called 
in to repair it, but before commencing the work he 
tested the boiler by hydraulic pressure to 100 lb. The 
thin plate near the blow-off leaked, and some of the 
‘rivet-holes were found to be cracked. Mr. Jevons 
renewed all the defective places, and then tested the 
boiler by steam to 501b. on the square inch. In his 
opinion, after making these repairs, the boiler was in fair 
condition, and fit to work at a steam pressure of 25 lb. 
Up to 1892 the safety valve had been fixed on the dome, 
but in that year it became necessary to fix a stop valve 
on the dome, and a standpipe was required for the safety 
valve. Mr. George Waterhouse, a local boilermaker, 
was therefore ordered to fit a block on the top of the 
boiler to receive the safety valve, and while he was 
engaged in fitting this block he went inside the boiler and 
noticed that the internal flue tube and the shell plates 
near the water line were badly corroded. Mr. Water- 
house appeared at that time to have been of opinion that 
the boiler was not fit to work, and some conversation, 
it was stated, ensued between him and Mr. Shaw, parti- 
culars of which would be given in evidence. Mr. Shaw, 
however, did not appear to have had the same opinion as 
that held by Mr. Waterhouse as to the fitness of the 
boiler for its work. In the year 1891 he purchased an 
engine for the purpose of driving the machinery when the 
water power was not sufficient, but this engine was not 
connected to the boiler until the month of October, 1892. 
The pressure required to work it was about 25 lb. per 
square inch, and it would be alleged in Mr. Shaw’s de- 
fence that Mr. Waterhouse had told Mr. Shaw’s 
manager that the boiler was in good condition and fit 
to drive the engine. Up to July, 1893, Mr. Shaw 
looked after the boiler himself, but in that month be 
entrusted the duty to a man of the name of Reuben 
Goodwin, who was by trade a cloth finisher, and told 
him -not to allow the pressure to exceed 30 lb. The 
boiler appeared to have been worked in connection with 
the engine from July to September, 1893, but from a later 





period in that year and up to April, 1894, it was used 
merely for warming the mill. When used for this purpose 
it was fed from a tank on a hill behind the mill, but when 
used for driving the engine it was fed by the engine 
pump, the water in both cases being taken from the same 
source, namely, the mill dam, the water of which, Mr. 
Gough believed, was of fairly good quality. From 
October, 1894, to April, 1895, the boiler was again used 
for heating only. From April, 1895, up to May 22 it was 
not required, but on the latter date it was necessary to 
supply steam to the engine, Goodwin lit the fire in the 
afternoon, at night it was banked, and it was set away 
again at half-past six on the morning of May 23. During 
that morning Mr. Shaw had mn in the vicinity of the 
boiler, when he lifted the safety valve lever and saw that 
it was free. Mr. Govgh believed that the valve was 
loaded to blow off at 30 1b. pressure by the steam gauge, 
but, so far as he had been able to ascertain, the gauge 
had never been tested from the time that Mr. Whittell 
took possession of the premises, or obtained the boiler, 
which was about 30 years previously. At 10 o’clock on 
the morning of May 23 steam was raised ; the engine was 
then started, and was kept running until 12.30, when 
it was stopped for the dinner-hour. The pressure at the 
time was aboup 25 lb. by the steam gauge, and the glass 
water-gauge was nearly full. About half paso one the 
boiler exploded. The roof and side walls of the boiler- 
house, the roof of the warehouse, and part of the roof of 
one of the weaving rooms were blown off ; bricks and iron- 
work were scattered in all directions, and, Mr. Gough 
regretted to say, five persons were killed and two others 
injured. Mr. Brown, evgineer-surveyor to the Board of 
Trade, had examined the boiler after the explosion, and 
found that it was generally cor and worn out, the 
plates at the point of fracture being reduced to about 
isin. in thickness. 

Mr. Howard Smith: Where did you say the general 
corrosion was ? 

Mr. Gough : It originally commenced in the neighbour- 
hood of the brickwork, but there seemed to be little 
doubt that the plates were generally corroded and grooved. 

Mr. Howard Smith: Was the boiler insured ? 

Mr. Gough replied that it was not. So far as he had been 
able to ascertain, the only examination that had ever been 
made was that by Mr. Jevons in 1887, and he also under- 
stood that the brickwork had not been removed since 1865. 
He thought Mr. Jevons would tell the Commissioners 
that it was not the practice in the neighbourhood of 
Halifax to remove brickwors when boilers were being 
examined. 

Mr. Gough then proceeded to call witnesses. 

Mr. Joseph Whittell said he was now retired, but prior 
to 1882 he was the proprietor of Beestones Mill, which 
had been in his possession since about 51 years ago. He 
bought the boiler some 30 years back from Messrs. 
Armitage, Turnbridge, Huddersfield, who said they had 
been using it for testing purposes. Witness thought a 
hydraulic test up to 100 lb. had been applied, but he 
received no information as to the working pressure. He 
gave for it 607. or 70/., together with a boiler he had had 
about two years. He required the boiler for heating 
purposes in winter ; and occasionally in the summer, when 
the drought was great, and there was not much water, it 
would be used for driving a small — He needed a 
pressure of 15 lb. for heating, and, he thought, one of 
25 lb. for driving. He had a repair done to the boiler 20 
years ago, when a plate was put in the furnace tube over 
the fire. He gave up possession of the premises in 1882. 

By Mr. Gough: Reuben Goodwin, the man who fired 
the boiler, used to clean it out. He was a cloth miller by 
trade. The boiler, all the time witness had it, was never 
examined by an engineer. 

John Simpson, boiler setter and chimney builder, 
deposed to setting the boiler for Mr. Whibttell in 1864. It 
was subsequently found that it was not conveniently 
seated for firing, and he therefore turned it round twelve 
months later. 

Mr. John Shaw, woollen manufacturer, said he pur- 
chased the boiler in October, 1886, but no examination 
was then made of it. He had seen it working before he 
bought it. He believed Mr. Whittell’s son told him he 
could drive the mill without water power if he worked 
the boiler up to 40 lb. pressure. Various pressures were 
needed for heating. In 1887 he had some repairs made, 
because Goodwin thought the boiler leaked at the shell 
bottom. A boilermaker, John Jevons, was called in to 
examine it, and witness told him to see what it was cap- 
able of doing, and to put it into good condition. The 
defect was at the blow-off, and Jevons found that it 
leaked there when he applied a water pressure of 100 lb. 
After repairing it he tested the boiler up to 50 Ib. steam 
pressure, and said it would be safe at 30lb. He spent 
the day previous to the repairs in hammering the interior 
of the boiler to see if it was sound, but it was not examined 
after Jevons had looked at it. It was not inaured. The 
safety valve would blow off at 28 lb , but he never had the 
gauge tested. The water with which the boiler was fed 
was fairly good. 

Mr. Gough remarked that at some time or other bad 
water had been used. 

Mr. Waugh (barrister-at-law) said there was no doubt 
that at the time of the explosion the water was good, but 
from the internal appearance of the boiler it seemed that 
at some period water of a bad quality had been used, 
though they were unable to say when. 

Resuming his evidence, Mr. Shaw said that Mr. Water- 
house, a boilermaker, attached a block on which to fix 
the safety valve, but no conversation took place as to the 
condition of the boiler. He did not think Waterhouse 
said a single word about it, nor did he ask what witness 
was going to do with the boiler. He did not say that the 
boiler was not fit to work. Mr, Ackroyd, manager at 
witnese’s mill, had not said anything about the boiler being 
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unfit to drive the engine. The engine could be driven 
at 101lb., but they generally got steam up to 25lb. The 
flues were cleaned out about twice a year. With the ex- 
ception of the examination referred to as —— been 
made by Jevons, the boiler was never examined by a 
competent person. After he had seen the hydraulic test 
which Jevons applied, he had every confidence in the 
boiler. 

By Mr. Gough: He could not say how long he ex- 

ted the boiler would work. He might, perhaps, 

ave thought it necessary to have it examined by a 
competent man, but he did not think he was using it 
very badly. It appeared to be all right, and he could 
not tell that anything was wrong. That was the first 
boiler he had ever had. On the day of the explosion 
he went into the boiler-house at about 1.30, but did not 
notice the pressure. The safety valve was then blowing 
off, but nop hard. If it had been blowing off hard it 
would have been at 28 lb. ro 

By Mr. Howard Smith: The valve was singing, nob 
roaring. . 

By Mr. Waugh: The effect of the explosion had been 
to put his property in ruins. The property, he added, 
was mortgaged. Claims amounting to some 700/. had been 
made against him by ‘ae who had been injured, 
and by the relatives of the killed. He could not 
exactly say what the result had been as regarded his 
financial position, his business, or his commercial credit 
in the town, but the general effect) had been most 
ruinous, He had been tried at the Leeds Assizes for 
manslaughter, but acquitted. The Treasury undertook 
the prosecution, and he had to bear his costs, as well as 
the costs of the inquiry before the coroner and before the 
magistrates at Halifax. , 

Mr. John Jevons, boilermaker, West Vale, Halifax, 
said he repaired the boiler in 1887, and, after examining 
it, tested it to 100]b. He found that it leaked, so he 
applied a new plate, and then tested the boiler by steam 
to 50 1b. pressure. When he had finished, he considered 
it was fit to work at 25lb. or 30lb. He had had a large 
experience in boiler work, and had been engaged in the 
trade 45 years. He had had many large boilers under his 
charge, including those at Redcar. He never removed 
the brickwork setting of a boiler unless it was specially 
necessary. 

Mr. George Waterhouse, boilermaker, of Salterhebble, 
Halifax, said that when he was engaged to fix a block for 
the safety valve, he found the boiler badly corroded along 
the flue tube and the water line. He then had some con- 
versation with Mr. Shaw, and asked what he was going to 
do with the boiler, adding that it was not fit to work. 
Mr. Shaw replied that he only wanted it to warm the mill. 
Nothing else passed between them. 

Mr. Howard Smith inquired why witness did not tell 
Mr. Shaw that the boiler was not fit to work at any pres- 
sure at all? 

Witness replied that he did not consider that it was his 
business to do so. 

Mr. Waugh asked witness whether he did not say at the 
Leeds Assizes that he considered the boiler was fit for 
warming the mill at a pressure of from 7 lb. to 101b., and 
that that was the reason he did not pursue the conversa- 
tion any further. 

Witness replied that that was the case. 

Mr. Charles E. Waterhouse, son of the last witness, 
corroborated the account of the conversation as related by 
his father. 

By Mr. Waugh: He did not remember any conversa- 
tion his father had with anybody else in 1892, 3, or 4. That 
was the only conversation he heard between Mr. Shaw 
and his father on the day in question. 

Mr. Howard Smith remarked that he presumed the 
jury at Leeds were doubtful about the conversation which 
was alleged to have taken place, and Mr. Waugh replied 
that was so. 

Mr. William Waterhouse, another son of Mr. Water- 
house, also corroborated the report of the conversation. 

Mr. Waugh: Are you sure that your father said, ‘‘ It 
is not fit to work ”? 

Mr. Howard Smith: Yer, that is the point. 

Witness, in reply, said he was sure. His father added 
that the boiler was corroded. 

John Mitchell, fitterat Messrs. Woodhouseand Mitchell’s, 
Brighouse, makers of the engine at Beestones Mill, said 
he fitted the steam pipe connection between the boiler 
and the engine in September and October, 1892. He 
made a trial of the engine, and told Mr. Shaw to get the 
pressure up to 20 1b. or 251b. He made no examination 
of the boiler. Mr. Shaw told him that it had stood 1001b., 
but witness said he thought it would stand 20 lb. a lot 
better than 100 lb. That was only a cursory remark. 

Reuben Goodwin, cloth finisher, said he had been 
employed by Mr. Shaw for about three years, and 
although he had had no previous experience with boilers, 
he had looked after this one for about two years. It was 
cleaned out two or three times a yuar. 

By Mr. Gough: He used to get the pressure up to 
20 lb. or 251b., but had seen it up to 40 lb. for running 
the engine. That was two years ago. He had never 
had anything to do with the safety valve, which would 
blow off at 30 Ib. 

Mr. Rawnsley Ackroyd, mill manager for Mr. Shaw 
for five years, said he had a conversation with Mr, 
Waterhouse in 1892 after he had — the standpipe, 
and Waterhouse then said that the boiler was quite 
capable of running the engine. 

After some other unimportant evidence had been given, 
Mr. John Waugh, consulting engineer, Bradford, read a 
report he had prepared for the coroner with regard to the 
explosion and its cause. 

r. George Edward Brown, engineer-surveyor to the 
Board of Trade, gave evidence as to the result of his 
examination of the exploded boiler. He found the shell- 





plates grooved and corroded in the neighbourhood of the 
seating walls to such an extent that at the part where the 
primary fracture occ the remaining thickness was 
less than ;{; in. The plates also were brittle. He could 
not ascertain the exact pressure at the time of the explo- 
sion, but fancied it would be what Mr. Shaw regarded as 
the ordinary working pressure, namely, 25 lb. to 30 lb. 
per square inch. 

This concluded the evidence, and Mr. Gough then sub- 
mitted the following questions to the Commissioners, and 
asked for their judgment thereon : 

1. Did Mr. John Shaw cause the boiler to be properly 
examined by a competent person when it came into his 
possession in 1883, and did he take any measures to 
ascertain the pressure at which it could safely be worked ? 

2. Was the boiler properly examined and repaired by 
Mr. Jevons in 1887; were any measures then taken to 
determine the pressure at which it could safely be worked, 
and was any information then conveyed to Mr. Shaw as 
to the safe working pressure ? 

3. Was the steam gauge tested at this time, or at any 
time thereafter, and did Mr. Shaw take any measures to 
limit the load on the safety valve to the safe working 
pressure of the boiler ? 

4. When did Mr. Shaw obtain an engine, and when was 
it connected to this boiler? 

5. Was the steam pressure required to work this 
engine in excess of that required for warming the mill? 

3. Was Mr. Shaw informed in July, 1892, that the 
boiler was not fit to work, and did he thereafter work it 
or did he cause or permit it to be worked ? : 

7. Did Mr. Shaw cause the boiler to be periodically 
examined by a competent person at any time since the 
year 1887 ? 

8. Did he take proper measures to insure that the 
boiler was being worked under safe conditions ? 

a What was the cause of the explosion and loss of 
ife ? 

10. Whether blame attaches to Mr. Shaw ? 

Mr. Waugh, addressing the Court on behalf of Mr. 
Shaw, remarked that it must be obvious to the meanest 
intelligence that crass ignorance existed as to boilers and 
the conditions under which they ought to be worked. It 
was lamentable that this should be so, and that the Legis- 
lature had not made it we upon persons who kept 
dangerous articles like boilers that they should be in- 
spected periodically for the personal protection of those 
working in their vicinity. Whatever conclusion the 
Court came to, there was no doubt that Mr. Shaw worked 
this boiler under the honest conviction that he was doing 
so without jeopardising the safety of himself or the 
persons employed in his mill. The mill and machinery 
were his own property, and perhaps the strongest argu- 
ment that could be put before the Court as to the care he 
might be expected to take was that he was risking his life 
by working the boiler. It was a great pity that in 1892 
Mr. Shaw did not do that which he very properly did 
when he first got the boiler, namely, have it overhauled. 
They had heard from Mr. Jevons that in 1887 he was told 
to putthe boiler into a state of repair. Therefore Mr. 
Waugh thought himself entitled to ask the Court to de- 
cide in favour of his client on the first two points sub- 
mitted by Mr. Gough. The boiler was examined by a 
competent person, whofound that it could be worked at 
from 25 lb. to 30 lb. The misfortune, so far as Mr. 
Shaw was concerned, was the deplorable loss of life, and 
this he deeply regretted. There was no defect apparent 
to indicate that the boiler was not fit for working, and if 
the explosion did nothing else, it would show a number of 

rsons throughout the country the absolute necessity of 

aving their boilers examined from time to time by a 
competent person, so that their safety might be ascertained. 
The steam gauge, Mr. Waugh said, he was bound to 
admit had not been tested, but the position of the weight 
on the lever showed that the valve was set to blow off at 
30 1b. Mr. Shaw was justified, despite what Waterhouse 
said, in concluding that the boiler was in a fit condition 
for working. The fact that a jury of 12 had decided the 
point in his favour should be of some advantage to him, 
although he (Mr. Waugh) would not say that the finding 
of the jury would weigh at all in that Court. As to the 
seventh question he had no answer, and the eighth he 
could not argue. Looking at the matter from the scientific 
aspect, did he do that which a man with a full knowledge 
of the dangerous character of a steam boiler should have 
done, to insure his own safety ? 

Mr. Howard Smith: Or the safety of the 30 hands 
employed at his works. You must not lose sight of them. 
If aman chooses to blow up himself, well and good—or 
well and ill—but blowing up himself and others would be 
well and very ill. 

Mr. Waugh submitted that the Court should consider 
Mr. Shaw’s education, his mental capacity, and his know- 
ledge of a boiler. He had evidently got just that smatter- 
ing of knowledge which constituted the danger. 

Ar. Howard Smith: You would not go out shooting 
with a gun with a new action without first having the 
new methods explained to you. ; 

Mr. Waugh replied that the difficulty was that Mr. 
Shaw, like many others, thought it was easy enough to 
manage a boiler. There was one witness at the trial who 
actually said that they weighted the safety-valve in 
accordance with the pressure that was on the steam gauge. 
That was his idea of working a boiler. The only way in 
which Mr. Shaw could have insured that the boiler was 
safe was by having it periodically examined, which, 
unfortunately, he had not done. He had practically lost 
everything that he had in the world by the explosion, and 
had thus been ny punished to a considerable extent. 
Mr. Waugh — to the Court not to apply the same 
scale of punishment to Mr. Shaw as they would to a man 
who was solvent, and who had not sustained such grievous 
losses as he had If they came to the conclusion that 





they ought to inflict some penalty, he hoped they would 
take into consideration the ruin that had come upon Mr, 
Shaw, and the punishment he had already received in 
consequence Of his neglect to do that which, no doubt, the 
speaker or the Commissioners would certainly have done, 
The inquiry was then adjourned, and during the interval 
the Commissioners examined the exploded boiler. On 
resuming, Mr. Howard Smith delivered judgment at 
great length. He recapitulated the history of the boiler, 
and the main points of the evidence tendered, dwelling 
impressively on the painful fact that five women had lost 
their lives by the untoward incident. The explosion was 
due to the plates being very extensively corroded ; in 
fact, the boiler was worn out and utterly unfit to be 
worked. Mr. Shaw was seriously to blame. He bought 
the boiler second-hand so long ago as October, 1886, and 
with the exception of an examination by Mr. Jevons in 
1887, ib had never been inspected by any person. Mr. 
Waugh, the Jearned counsel who had so ably represented 
Mr. Shaw, had not attempted to contend that his client 
wasnot to blame, but had urged that his neglect arose from 
orga while Mr. Shaw himself had told the Court 
that he had no reason to suppose that the boiler was not 
safe. It was very difficult for the Court to believe that a 
person who was accustomed to work such extensive ma- 
chinery as Mr. Shaw had been in the habit of doing could 
really be so ignorant as to think that any boiler could be 
safely worked for a period of at least eight years without 
receiving any examination whatever. In the judgment 
of the Commissioners, if Mr. Shaw had thought on 
the subject at all, it must have occurred to him that his 
boiler ought to be submitted to periodical examination. 
A plea of ignorance, if proved, would not absolve him 
from blame, for if he knew nothing about the management 
of a boiler, he should have deputed that duty to some com- 
pstent person, who would have told him ~_ ago that the 
boiler was unfit for use. Being of opinion that Mr. Shaw 
took no proper measures to insure the safety of the boiler, 
the Court had no hesitation in finding that he was very 
much to blame for the explosion. Referring to the re- 
puted conversation between Mr. Shaw and Mr. Water- 
house, Mr. Howard Smith remarked that the jury 
at the assizes had at least a doubt as to its truth, or they 
would not have acquitted Mr. Shaw. Assuming this was 
the view of the jury, the Court had been able to come to 
the same conclusion, for having regard to the lapse of 
time since the occasion of the alleged conversation and 
the strenuous denial by Mr. Shaw with regard to it, there 
was a strong doubt in the mird of the Commissioners as 
to the truth of these details, which was confirmed by the 
evidence of Mr. Ackroyd, Mr. Shaw’s manager. The 
em had — gee he wo a a Mr. 
aw was not guilty of such grossly culpable negligence 
as the evidence of Mr. Waterhouse would suggest. As 
Mr. Shaw was acquitted by the jury, it might appear to 
some persons at first sight that a formal investigation by 
the Board of Trade was not necessary in the public inte- 
rest. In the judgment of the Court, however, it was, on the 
contrary, extremely important that such an investigation 
should have been held. The jury acquitted Mr. Shaw of 
such culpable negligence as amounted to the crime of 
manslaughter, and if that investigation had not been held, 
the cause of the explosion and the real conduct of Mr. 
Shaw in reference thereto might not have been ascer- 
tained. Moreover, persons, ignorant of such matters, 
might suppose that the verdict of the jury acquitted Mr. 
Shaw of all blame. It was clearly the duty of steam 
users to take all reasonable precautions to insure that 
their boilers were worked under safe conditions. With 
regard to the question of costs, the Court would give 
due consideration to the fact that Mr. Shaw 
suffered great loss by the explosion, and that he had 
been put to expense in defending himself before the 
coroner, magistrates, and jury. Tobetried ona charge of 
manslaughter was a very serious ordeal for Mr. Shaw to 
undergo, —_ he came through it successfully. The 
Court felt, therefore, justified in very considerably reducing 
the amount they would otherwise have ordered him to pay 
towards the costs and expenses of the investigation, which 
would have been a very substantial sum. It was most 
important that the Commissioners should, as far as 
ible, be consistent in the orders they made as to costs, 
ut this was an exceptional case from the point of view 
as to the losses sustained by Mr. Shaw, and the expense 
he had incurred in defending himself at the assizes. The 
Court therefore proposed to order him to pay the sum of 
15l., which they considered was a very lenient order. 

Mr. Gough observed that the total cost of the investi- 
ation would be about 1307, upon which Mr. Howard 
mith said that if they had not had regard to the special 

features of the case to which he had referred, they would 

have felt themselves justified in ordering Mr. Shaw to 

pay at least half that sum. The Court, it would be seen, 
ad been very lenient. 

The investigation then concluded. 





McLacuian’s DetacHaBLE RuppErs.—The Portland 
Forge Company, Kilmarnock, is introducing the McLach- 
lan patent detachable rudder, which is specially designed 
to facilitate the unshipping of the rudder, e rudder 
stock has a vertical flange at the foot, and at the top of 
the rudder blade there is a corresponding flange. They 
are fastened together by bolts. The top pintle is fitted 
into the rudder stock, and rests in a et in the top 
— of the sternpost. This carries the weight of the 
rudder stock and quadrant, and makes steering easier. 
The bottom of the blade is locked by a pin passing omy a 
the other gudgeons. When it is desired to unship the 
rudder, it is only necessary to withdraw the bolts at the 
flange, withdraw the lock pins, and draw the rudder blade 
forward to clear the sternpost gudgeons. This may he 
done when cargo is being discharged. 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specriication is 
not illustrated. ; 

Where inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the ——— of @ complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a yplete specification, 

ive notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


14,536. C.F. Parkinson, Morecambe, and W. Gat- 
wood, Lancaster. Apparatus for Heating and 
Welding by Electricity. [6 Figs.) July 31, 1895.—This 
invention consists essentially in constructing the apparatus with 
one or more alteroating or continuous current transformers 
or generators working in conj ion with a ber of hydraulic 
cylinders and rams; the transformers or generators being con 
nected with the bedplate upon which the articles are placed, so 
that the current passes through that part of the article or at the 
point which is required to be treated and maintains it at the de- 
sired temperature whilst the bydraulic rams compress it and 
effect the welding. In the apparatus for glutting wheels, the 
number of hydraulic cylinders A and rams Band B!' employed 
corresponds with the number of spokes of the wheel C to be 
operated upon, and these are arranged on a circular bed D radiat- 
ing from a common centre. At or near the centre of the apparatus 
in front of the hydraulic cylinder is placed an electrical trans 
former E. The secondary coil F of the transformer terminates 
in two star-shaped poles G and H which also act as slides upon 
which sliding contact pieces I and J are capable of being moved 
to andfro. The top pole of copper G carries the sliding pieces I, 
and the bottom pole H the upright sliding pieces J. A central 
pin K is provided to hold and support the wheel C. The contact 
pieces I connected to the top pole G carry the contact arms L 
which fit against the epokes of the wheel at the point to be heated. 
The upper end of the upright contact piece J connected to the 
lower pole H forms the slide for the contzct block M, which is 
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caused to move to and fro therein by the forward or backward 
movement of the hydraulis ram B. Over and under the contact 
block M are placed die pieces b, b! which are moved to and fro by 
the hollow hydraulic ram Bl, The hydraulic cylinders A are 
bolted on to a cast-iron slide A', which is mounted on a circular 
bedplate:D, upon which they can be adjusted. A handwheel S 
and screw s are arranged to move the cylinders to give the re- 
quired adjustment on a radialline. Each cylinder A contains two 
rams, @ solid one B and a hollow one B', the one working inside 
the other. To the end of the ram B is fitted a sliding contact 
block M which moves to and fro in the slide formed by the upper 
end of the contact piece J, and to the end of the hollow ram B! 
are fitted the die pieces b, b! which move to and fro with it 
through recesses cut in the upper and lower sides of the contact 
block M. The outward movement of the ram B carries forward 
the contact block M, which makes contact with the glut piece C!! 
and holds it firmly against the outer rim of the wheel C, at the 
same time bringing the contact arms L against the inner face of 
the wheel, thereby completing the secondary circuit through the 
part of the wheel C and glut piece C'l to be heated. Esch of the 
upright contact pieces J is coupled to the corresponding cylinder 
by a connecting link R coupled to an eye-bolt in the faze of the 
cylinder, 80 that as the cylinder is moved back or forward to adjust 
its position to the siz of wheel, the contact piece J is moved to or 
fro at the same time, and by reason of the connecting-rod N and 
lever 1 of the contact piece I being pivoted on the bracket N', its 
position is at the same time adjusted. (Accepted July 31, 1895). 


18,196. Siemens Brothers and Co, Limited, Lon- 
don, (Messrs. Siemens and Halske, Berlin.) Current Col- 
lectors for Overh ri Conductors. [10 
Figs.] September 25, 1894.—This invention relates to the collector 
employed in electrical railways or tramways for conducting the 
electric current from an overhead wire to the vehicle running 
on the track below. The object is to mount the rod of the col- 
lector, which extends obliquely up from the vehicle to the wire, 
in such a manner that, when the movement of the vehicle is 
reversed, this rod can freely pass over to an oppositely inclined 
ttitude, this ting having the effect also of allowing the 
collector to maintain good contact with the wire notwithstanding 








oscillations of the vehicle on its springs or variations in the height 
of the wire above the track. For this purpose the collectors are 
constructed so as to have spring action in two directions. Several 
arrangements are described and illustrated. {In that shown in 
Figs. 1 and 2, the arm P of the collector is fixed on a spindle W 
on which is also fixed a forked lever H, each arm of which is con- 
nected by a slotted link Z! Z2 to one end of a spring F whose 
other end is adjustably attached to a standard S on the vehicle, 
so that the spring F tends to maintain the rod P with its col- 
lector in the vertical middle position, and consequently, when 
the rod P is in an inclined position, the spring causes the 
collector to be pressed with a certain force against the overhead 
conductor. The bearings L L of the spindl are ted on a 
horizontal lever or frame G whichis pivoted at D to the standards 
S, while the other end is supported by two pendant springs F' fixed 
at the upper ends to standards S! and at the lower ends to the 
frame G, A stop A on this frame bears against stops on the 
standard S' and thus limits the upward and downward motion of 
G. The arm P with the contact bar is consequently held in the 
position shown, by the eprings F! which allow of acertain up and 
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down motion thereof, so that, assuming the arm P to be inclined 
in one direction while the vehicle is travelling, then if the motion 
of the vehicle be reversed, the arm P will be able to assume first 
the vertical tion in pressing downwards the frame G, and it 
will then be brought into the opposite inclined song ps the frame 
G being then raised again by the springs F'. igs. 3 and 4 show 
a still farther simplified and lighter construction of apparatus. 
Instead of the arm P being framed or double, as in the previous 
arrangements, it is formed as a single rod, which is fitted with its 
lower end into a socket P'on an axis W rotatably mounted in 
bearings L fixed on bars G2 carried by spring supports F? fixed to 
the car body. The axis W has arms H that are connected by 
slotted links Z to springs F’, the other ends of which are adjustably 
attached to the turned-up ends of the barsG2. The action of these 
parts in tending to maintain the arm P in the upright position is 
the same as described with reference to the first construction, 
while the vertical spring motion is afforded by the spring supports 
F2. The loop-shaped contact bar is secured by a socket P3 to the 
upper end of the rod P, which may be either of tubular steel, 
wood, or bamboo. (Accepted July 31, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


14,196. A. D. Shrewsbury, Charleston, W. Va., 
U.S.A. Coke Ovens. [8 Figs.) July 24, 1894.—The oven A 
may be of any desired form, either round, rectangular, or square, 
and has an upper outside dome and a lower or inner dome, 
1, 2, forming a suction chamber 3 between them. In order to 
charge the oven the opening 4 is carried down, the space goin 
through the suction chamber and into the oven similarly lia 
with firebricks, as is the oven itself. The usual means for charg- 
ing the oven and stopping up the door may be employed. The 
inner dome is perforated throughout its extent, and the holes 5 
must be at regular distances apart, and so arranged that through 
all of them a uniform draught can be obtained at one and the same 
time. This intermediate chamber is divided equally into two 
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parts 3, 3! by a central wall in line with the openings 4. The air 
is admitted, and is then drawn down through the holes, indicated 
by arrows, into the combustion chamber, and there mixes with the 

ses, and is drawn off through holes in the other half of the dome 
nto the other half of the chamber 3! by an exhauster, and passes 
out by a branch pipe 6, and thence into a main gas flue 7, con- 
nected with the exhauster 8, from which the flue leads to a con- 
densation plant. The air passing through the intermediate 
chamber and into the oven becomes hea before entering the 
combustion chamber, and by this means the oven does not become 
cooled down by cold air entering. The outlet branch pipe 6 
should be of a larger diameter than the inlet 9, to allow for the 
expansion of gases. In this branch pipe is placed a damper to - 
late the draught, thereby not interfering with the exhauster that 





would be required for other ovens in blast at the same time. By 
this arrangement the suction draught is uniform throughout the 
entire area of the coal bed, and the coal being coked, gives the gas 
from one part of the oven an equal opportunity to escape as from 
any other part. This resultsin a uniform action throughout the oven 
during the entire process of the conversion of the coal into coke, 
and brings about a uniform grade of coke, in colour, weight, and 
density, and prevents the oven from becoming hotter in one part 
than it isin another. (Accepted July 31, 1895). 


14,885. W. A. Fourness, Manchester. Apparatus 
for Generating and Carburetting Water Gas. [2 
Figs.) August 3, 1894.—The carburetting and fixing apparatus 
consists of a cylinder C fitted with cast-iron grids or perforated 
plates or chequerwork el, and is heated externally and internally 
by the of the hot gases through an annular ce o be- 
tween the cast-iron shell ¢ of the cylinder C and an outer firebrick 
jacket d. The operation is as follows: After the fire has been lit 
ia the generator A, and the apparatu3 generally heated, the 
damper g being opened, coke is charged into the generator 
through the charging hole a’, the lid of which is then closed, and 
the air valve cl opened, and the coke blown into incandescence, 
the air being heated in the box a and distributed all round the 
generator. The hot gases oe through the pipe B into the jacket 
0 at the top and descend in the same, the current being broken 
up by projecting baffle bricks, and enter the carburetting cylinder 
C at the bottom end. The valve h? is opened at the same time, 80 
that a current of air mixes with the gas, which usually contains 
a considerable quantity of carbon monoxide, so that the latter is 
burnt, whereby an intense and rapid heating of the cylinder C 
and the cast-iron grids or plates in the same is effected. The 
gas then passes out through pipe D into the atmosphere. Air 
may also be supplied to the gas through pipe p, valve p!, and 
blower p2 to the gas in pipe B, so as to burn part of the com- 
bustible components and obtain a more intense heat at the top of 
the carburetter OC. After the coke has become sufficiently incan- 
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descent the air blas‘s are shut off and the damper gy closed. The 
steam valve m! is then opened and steam blown into the box a, 
whence it issues into the annular space b and the generator, after 
having become superheated by contact with the roof a! of the box 
a. The water gas formed by the steam and coke passes up the 
pipe B and enters the jacket 0. The valve n is opened and the oil 
pump K started, which draws oil from an oil cistern I and forces it 
through the heater L and pi n into the pipe 2, where it 
becomes more or less vaporised and mixeg in that state with the 
water . The combined water gas and oil vapour then pass 
down the jacket and up the cylinder C, in which by contact with 
the heated walls and grids or chequerwork the oil vapour becomes 
decomposed into permanent hydrocarbon gases and incorporated 
in the water gas. The carburetted water passes through the 
pipe D! into the hydraulic seal E, thence through pipe F into the 
condenser G and scrubber H in the direction indicated by arrows, 
and finally out of the outlet q to the gasholder. Oil may be used 
in the hydraulic seal and scrubbers. When the coke has become 
reduced in temperature so that it no longer decomposes the 
steam, the oil supply and steam blast are shut off, and the air 
blast turned on again and the action repeated. In order to be 
able to shut off the oil supply before or without stopping the oil 
— K, a relief valve & is arranged on the delivery pipe J, 
which opens under increased pressure in the Pipe and allows the 
pumped oil to flow back into the cistern I. is a steam boiler. 
(Accepted July 81, 1895). 


GUNS AND EXPLOSIVES. 


16,260. H. S. Maxim and L. Sivermen, Crayford 
Kent. Automatic and Machine Guns. (26 yen 
25, 1894.—This invention relates chiefly to improvements in auto- 
matic or Maxim guns of that class wherein the breech 
mechanism is operated by means of a crank which is turned in 
one direction about its axis by the force of the recoil, and in the 
other direction by the reaction of a a. The invention com- 
prises an improved arrangement of the said spring and the con- 
nection of the same with the crank by means which insure the 
most advantageous effect of the spring upon the crank, and 
through the crank upon the other parts of the mechanism. It 
also comprises an improvement in the cartridge carrier of the 
feed and extracting mechanism, whereby the possibility of any 
obstruction to the action of the mechanism by an empty cart- 
ridge-case after the extraction of the same from the a ee is 
revented. It also comprises improvements in apparatus to 
e used at the muzzle of the gun for utilising the pressure 
of the gases issuing therefrom after the discharge for actuating, 
or assisting to actuate, the breech mechanism. It also com- 
prises improvements relating to the sighting devices of auto- 
matic and other guns. The invention also comprises improve- 
ments in the tripod stand for supporting the gun. A the 
frame that incloses the mechan of the gun; B is the 
barrel; C is the water jacket; D is the crank ; G is the cartridge 
carrier of the feed and extracting mechanism ; H is the gib in said 
carrier; and K is the main spring. According to the present in- 
vention, the main spring, which resists the backward turning of 
the crank and which by its reaction reverses the movement of the 
crank after the recoil, is now placed inside the frame, This is 
done in such a manner as to insure the efficient action of the spring 
without increasing the width of the frame or otherwise causin 
inconvenience, by connecting one end of the — K with a hoo! 
or eye k fixed inside the frame, the spring extending rearwardly 
therefrom, and having its other end connected to asuspended T - 
shaped link M. The top or cross-bar of this link has its ends adapted 
to enter holes formed in small bearing blocks M! attached to 
the inside of the cheeks of the frame, near the top, one of these 
blocks being cut away at one side as shown at m, Fig. 2, to facili- 
tate the insertion of the cross-bar of the link therein. The link 
has, jointed to its lower or free end at M2, a bent lever M* which 
connects the link to the crank so that the spring acts on the crank 
through the medium of the link and lever. On each side of the 
lever M3 is a pin M4 which engages with a notch d formed in an 
arm d' of the crank. The crank is double, the two sides being 
joined by a web D® from which the extensions d! project. 
In order that the force exerted by the spring on the crank 
shall be most effective at the time when the crank ig for- 
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ward and has to perform the severest part of its work, the 
lever M? and crank D are constructed and arranged so that the 
lever will have at different parts of its movement different points 
of contact with the crank. One point of contact is the notch d in 
which the pins M4 lie at the commencement of the recoil, the 
other is a recess d2 in which the outer extremity M5 of the bent 


lever M? finds a bearing at the time when the breech is open and | being journalled each in two chairs T. These bushes are parallel 
the crank is terminating its backward movement. To guide the | to each other, and their centre lines are tangents to the periphery 


end of the lever into this notch, an extension d? is formed on the 
side of the crank, and to reduce the friction the aforesaid ex- 
tremity of the lever M3 is furnished with aroller. The end of the 
lever M3 which is jointed to the suspended link below the point 
m! of connection of the spring thereto is formed with a projection 
at M’, which engages with the inner part M® of the jaw of the 
link Mso that the lever cannot drop or turn downward below 
the position shown in Fig. 1. Therefore, although it has 
no other support than that afforded by the link, it will 
not fall into a position in which its pins M4 cannot engage 
with the recesses @ in the projecting arms <? of the crank. 
Moreover these recesses are inclined backwardly, as a further 
safeguard against accidental disengagement of the elbow lever 
therefrom. At the moment of firing aud during the first part of 























the recoil the pins M4 of the lever M® are in the recesses in the 
extensions d', which therefore push back the suspended link and 
distend the spring K. But in this movement the crank approaches 
the outer or loner end of the bent lever M3 until the roller on the 
latter comes into contact with the recess d2, while the pins M4 at 
the elbow of the lever at the eame time move out of contact with 
the crank, and the parts at the end of the recoil assume the posi- 
sition indicated in Fig. 3. The order of these contacts is reversed 
in the return movement of the crank. A cylinder P bas one end 
screwed into the forward end of the water jacket O surrounding 
the barrel. The forward end of this cylinder has the usual con- 
tracted aperture P! in line with the axis of the barrel for the pas- 
sage of the projectile. The rear portion of the cylinder has an 
enlarged annular space P2, from which extend small holes P3 
through the wall of the cylinder to allow the gases to escape. The 
muzzle end of the barrel B projects into the cylinder, and the 
gases issuing from the muzzle impinge sgainst the forward end of 
the cylinder at P4 and thereby force, or assist in forcing, the 
barrel backward to operate or assist in operating the breech 
mechanism as in other Maxim automatic guns. (Accepted July 31, 
1895). 


7,994. H. 8S. Maxim, Bexley, Kent. Smokeless 
Explosives, [il Figs.) September 21, 1894.—Smokeless ex- 
plosives made of a compound containing a large percentage of 
tri-nitro-cellulose become, when dry, very hard and springy like 
celluloid, and can be formed into grains or pieces different from 
those which can be produced from a material like ordinary gun- 
powder. In the manufacture of explosives of the ‘‘ cordite” 
class, the explosive is spun into rods or threads. A charge of this 
explosive sufficient for giving the desired velocity to the pro- 
jectile, does not completely fill the cartridge-case, so that when 
the latter isin the gun, previous to firing, the charge lies in the 
lower part of the case, and the air is mainly at the top. It is, 
however, advantageous that the explosive and the air-spaces shall 
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be distributed evenly throughout the entire cartridge-case. This 
advantageous distribution is insured, according to the present in- 
vention, by making up the charge of explosive formed in theshape 
of tubular and other bodies having internal cavities, and also 
external recesses in their peripheries. The accompanying figures 
are transverse sections illustrating various forms of explosive made 
according to this invention. A denotes a central cavity, and B 
denoses grooves or recesses in the periphery. When the pieces of 
explosive are very long, they are preferably slotted at the side, as 
shown in Figs. 7, 8 and 9, in order to allow the flame to reach the 
interior wall of the cavity from the side as well as from the ends. 
The explosive may also be made in the form of tapes or thin sheets 
of the material rolled up like a volute spring. (Accepted July 81, 
1895.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,912. C. Berkenhoff, Herborn, Germany. Wire 
Drawing. (9 Figs.) August 3, 1894.—This invention consists 
in arranging the drawing plates or jewel dies in drawing plates, 
both in single or multiple drawing, in &. way proper to avoid un- 
equal or unround wear in these drawing plates or dies, and in the 
same time to insure an easier passage or a lighter drawing of the 
wire through the dies in said wire-drawing plates, These effects 
are obtained by giving the drawing plates or dies an oscillating 
movement round the axis of the hole through which the wire 
is drawn, instead of leaving them fixed in their position. Aisa 
support of the drawing bench carrying the drawing machines, and 
provided with pedestals and bearings for the common motion 
shaft B and the vertical spindles D, D. The latter are driven by 
bevel wheels C, and have fixed to them at their tops the drums 
E, E. Above the bevel wheel, the one spindle D has a worm F 
fixed to it, which is geared to wormwheel G driving an inter- 
mediate shaft H with spurwheel J. This latter is geared to spur- 
wheel Kon shaft L. The shafts H and L run in hangers sus- 
pended from the table of the bench. The shaft L carries in front 





gives, by aid of a short connecting-rod O, a reciprocating motion 


slide is provided nearly in the middle of its length with a fixed 
stud Q, to which are articulated by oval eyes both the single and 
the forked ends of two levers R, RI, fixed to the bushes of the 
two drawing plates S, carrying the hard steel or jewel dies, and 


of the respective drums E and U, which wind in and give out the 
wire. The centre of the crank disc M is clutched to another 
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clutching bush W, sliding on a key on shaft L, which can be 
worked by hand-rod X and a forked lever, so as to rotate or stop 
the crank disc M. Fig. 4 shows another arrangement for trans- 
mitting the reciprocating vertical movement of slide P* to the 
bushes journalled in chairs T. In this arrangement the slide has 
no lateral guides, but it is cogged on both sides to enable it to 
work as arack. The pinions a, b, keyed to the bushes 8 in the 
place of levers R, give in this way an oscillating movement to the 
io 8, around the axis of the wire centre. (Accepted July 31, 


18,006. D. M. Bull, Verdi, Nevada, U.S.A. Machine 
for Cutting Metal Bars. [3 Figs.) September 21, 1894.— 
The cutting-tool A is secured to a holder B which is reciprocated 
in a carriage or recessed block C by the action of a cam lever D 
pivoted to uprights formed on the block. The cam E of the 
lever passes over an antifriction roller G journalled in ears at the 
upper end of tool-holder B so as to depress the holder and cutting 
tool, and a metal strip or band F conforming to the shape of the 
cam is secured to the lever and passes beneath the under side of 
the roller to raise the holder and tool. The carriage C is formed 
with shoulders on its side that slide upon two rails H, formed 
above the bedplate I of the frame. J isa feed screw having a 
head at one end, rotatably secured to a socketed plate K fastened 
to the carriage. The other end of the screw passes through a 
tole in a cross-piece or plate L, connecting the ends of rails H, 
and engages a nut fastened to the cross-piece. The hole in the 
cross-piece is slightly larger than the screw, eo that when it is desired 
to move the cutting tool back to astarting point the screw may pass 
freely through the hole. The nut onthe cross-piece is composed of 








two parts P, pivoted at yand provided at their other ends with 
pins Q that are engaged by two oppositely shaped cam grooves R 
formed in a lever S fulcrumed to the cross piece. The cam 
grooves are so formed that when the lever is moved inone direction 
the parts of the nut will be separated so as to release the screw, 
and when turned back the parts will come together again, and be 
firmly held by the cams. A ratchet wheel M rigidly secured to 
screw J is engaged by a series of teeth n on a weighted pawl N 
pivoted to a bracket O on the lower end of the reciprocating 
holder B. Aspring T, fastened at one end to the block OC, and press- 
ing at its other end against the wheel M, takes up any lost 
motion between the block and screw. The series of teeth  ex- 
tend a distance nearly equal to the greatest length of stroke of the 
holder B, so that one of the teeth of the ratchet wheel will always 
be engaged by the teeth of the pawl on an upward movement of 
the tool-holder, whether it be given a full or partial stroke, and 
thus it is not required that the lever D be always returned to the 
same point to effect thefeed. This enables the machine to be used 
under circumstances that could not be if the lever had to be 
moved back to the limit of its stroke to cause the feed. (Accepted 
July 31, 1895). 


14,656. J. K. Starley, Coventry, Warwick. 
Wrenches, (8 Figs.) July 31, 1894.—This invention has for its 
object an improved method of constructing adjustable wrenches or 
a. and particularly relates to the manner in which the 
sliding or guiding portion of the wrench proper ia which the 
moving or sliding portion of the jaws works is formed. Hitherto 
the moving or sliding portion of the jaw has been made to work 
or travel through or in a hole or slot cut or formed entirely through 
the body of the handle portion of the wrench or spanner, such 
construction being more costly than the improved construction 
described here. According to the present invention, instead of 
cutting or forming the hole or socket guide quite through the 





a loose crank disc M with a slot for allowing the adjustable crank- 


pin Nt) be set at different strokes. The crankpin N further on one side of the flat of the j.w end of the wrench A and trans- 


body of the handle portion of the wrench, there is cut or formed 


versely to same a V-shaped or dovetailed groove or slot Bof a 


to a vertical slide P, sliding up and down in suitable guides. This — usually extending to half the thickness of the metal. 
x 4 


apted to move or slide in this groove is the detached jaw-piece 
and tail consisting of the head C to correspond with the fixed 








portion of the j4w D on the handle A, the thinner sliding part E and 
the serrated or racked edge F engaging with the worm screw H in 
the usual manner for the adjustment of the jaws, or other suitable 
means of adjustment may be employed. (Accepted July 24, 1895.) 


SHIPS AND NAUTICAL APPLIANCES. 


14,390. T. G. B. De Ferrari,Genoa. Apparatus for 
Conveying, Storing, &c., Petroleum, &c. (3 Figs.) 
July 26, 1894.—The petroleum p is supplied to the reservoir 
through a pipe A provided with a stopcock B always kept closed 
after the reservoir has been filled. Sea water e(in the case of a 
ship) arrives at the bottom of the reservoir, below the petroleum, 
through pipes F, F', and by its pressure forces the petroleum 
through another pipe E which conducts it to the place where it 
is utilised. As at the surface of the petroleum gases may be 
developed which would pass into the pipe A and could conse- 
quently prevent a fresh feed of the reservoir, the pipe A extends 
only a short distance below the top of the reservoir, and it is pro- 
vided with a discharge pipe D' having a cock Cl kept open when 
B has been closed. This discharge pipe D1 extends into thesecond 








compartment of a box R provided with a vertical diaphragm per- 
forated in its upper part, and with a water gauge H. The gases 
are condensed and liquefied therein by the water arriving through 
the pipe F! at the bottom of the first compartment, where it makes 
a tight hydraulic joint, and traverses the upper part of the 
diaphragm. The gases are then carried away with it and through 
the pipe F to the bottom of the reservoir, where by its smaller 
density the liquid fuel separates from the water and rises into the 
upper portion. This operation is continuous as long as liquid fuel 
passes through the pipe E to the place where it is used. If neces- 
sary the excess of gas may be expelled through a pipe D2 having a 
cock. A pipe C2 with a cock may occasionally serve to spread 
petroleum on the sea almost at the surface for allaving the waves. 
At the top of the reservoir is a double cover J! J2, filled with a 
quantity of water G which protects the ship against risk of fire 
from the petroleum. (Accepted July 31, 1895.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,951. T. Davies and S. Davies, Wrexham, Den- 
bigh. Pistons. [2 Fiys.] September 6, 1894.—qa is the main 
boay of the piston. bis the junk ring. These parts are strengthened 
or made deeper at c to receive the apertures d for the passage of 
fluid from the cylinder to the interior of the piston. The junk 
ring } is increased in thickness at one side e, and recessed at the 
other to receive set screws f to secure it to the body of the piston. 
A central mid-feather or division ring g may be free to rotate 
about the body of the piston or be secured thereto. The packing 
rings are made in two portions i, il, fitting one within the other, 
each being divided diagonally by preference, as shown at j, the 
two divisions being so placed as to break joint. The two com- 
pound packing rings, one at each side of the mid-feather g, are 





arranged to break joint in four places. The two portions of each 
packing ring are kept in proper relative position by the pins %, and 
the compound packing rings are also kept in proper relative 
position as regards the divisions by the pins 7. The outer rings 
are recessed as shown at m, or the piston body or junk ring ia 
recessed as shown at 7 to allow fivid to press the said rings 
against the mid-feather. When pistons are used in horizontal 
cylinders part of the lower surface of the body of the piston or 
junk ring, or both, is removed as at 0, 80 as to allow the working 
fluid to carry the weight of the piston. When the lower part of 
the body of the piston or junk ring is cut away, apertures p are 
made from the side into the fluid space behind the packing rings 
to allow any dirt or undesirable matter to pass therefrom into the 
cylinder. (4ccepted July 31, 1895). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 








consulted, gratis, at the offices of EncinsERine, 35 & 36, ‘ord- 
street, Strand. 
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F F TWENTY-ONE STEAM |™otive type, non-marine. It will be remem- | nearly all, the furnace gases were analysed, and a 
SUMMARY O bered that the same coal was used throughout, | heat account made out. Drawings of a various 








BOILER Ex? ERIMENTS. viz., Nixon’s Navigation, Welsh ; and that all the| boilers have already appeared in these columns, 
By Mr. Bryan Donkin, M.I.0.E. trials were made on a uniform basis, as explained — with full details of the trials. 
Ar various times from July, 1890, up to the end/|in a preliminary notice in ENGINEERING of July 1, n Table I., annexed, will be found the chief 


of last year, there have been published in these| 1890. Nine types of boilers were tested—Lanca- | particulars and dimensions of the various boilers, 
columns the full details of twenty-one experiments | shire, Cornish, Cornish multitubular, small vertical | including their heating surfaces, grate areas, and 


STEAM BOILER EXPERIMENTS BY MESSRS. DONKIN AND KENNEDY. 
TABLE I.—GeEnerat PartTicuLARS AND DIMENSIONS OF BoILERS AND Tyee. 
























































































































































| | | . | | | H t ‘ 
Date of Trials, 1887 to 1889 +“ a [| HE We tt V: VE. | VIC. | VY. IX. X. XI. XII, | XI. | XIV. | aN, 1) SVE | XVII. | XVIII. | XIX. XxX. XXL 
E = aS aS ‘ aciibeticind tsine sida: Moma eee = ae ‘ Ca sey ee 
Lemaire’ Cea a — ate 
£3 ; | @ |2 s¢1.1. | 38 4 |sze | 8 
3° : ae | 88 of gs 6B gg | ge [a8 & feta sé 2 
S#a satan, OS . og v5 33 a 2/3 1.2 #5 : gs > 0B 
, ° gium, Pro- ge or) o @ fo Se =s = 22 
Place of Test oe ee Sune bee BES | fessor Dwel-| 8 ms gg i ais #is|& /|4# ag F go 8 PS 3 Fa] 
| ’ i Bao shauvers 4 © a ee ac jae | o-) 2 Lae 2 E Page Ge 
| 354 Dery Sz gy 43 fo QF} § | sg} ee | ee gS88| Se g 
| Ess : rs oo 2 Sq ile. c| = eg | 88 ga |g a Se | os 
| SER go | Es | 35 | 22 [gee] # | 2 | ESS) s2 | $8 le.3e) ZF | fs 
a g3e | a ga ae | Se [fs] & | > | gael) g ge |8eoe| 8 | ga 
os a ; Tee : : 
Si = EB | 233% &  |S32 | Steel Locomotive (a $4 ; ¢ | 43 ~ 
es ES 25 eet 8 3° | Boilers of Tank [3m Py 3 g a 
- g Bo EARS S|, |Goode Engine, witb}. 5 2 | 2 = 3 8 ; 
2% Lancashire Ss Multitubular| ¢ & s| 332 a s 248 3 | Copper Firebox. /§ = 3 5 5 5 C} 3 
Type of Boiler ad Conical, By Boileron De| @H3 | 8&5 ce .| a [5 oe : yee 3 Ss | 4 go & 
&& | Tubes across 23 Naeyer’s | £ Of oh ose gf o. S Sk | -) ; rs 
2 each Flue, sf System. | S¥e| SRORR a Sei we) - 1g a Be 3 
3" at Ps| g8e8| a2 |g2e8) 2/2] 2 Fess] 2 | 22 | dg |asy| 2 
= oa Loven Ct r) ‘So “3S por? & s a =2Qoe 
5 33 Ege | gs2ea| £2 (£888) 28/ 2) = |Esss| £ | £2 | ES | SEZ] 8 
ae es ame ie |. 2 ele lake | So Le oe” ic 3 

Heating { Boiler alone... eq. ft. 771 582 | 682] 2298 228 | 470.5 |470.5 | 2100 | 986 | 936 316 430 | 859] 859] 859] 120 | 191.5 285 324 804 | 1177 
surface { Economiser .. 5, none none} none | none | none | 470.5 | 470.5 | none | 1142 | 1142 none 1033 | none| none | none} none none none none none | none 
Total heating surface .. » 771 582 582 228 228 | 941.0 941.0 2100 | 2078 | 2078 816 1463 859 | 859 | 859 120 191.5 285 324 804 1177 
Area of firegrate .- oo oo” 10.5 35 15 10.5 7.4 | 14.95 14.95) 63.0 | 21.0 | 21.0 9.68 19.15 | 12.4] 12.4 | 12.4 5.76 3.55 10.5 16.75 20.0 31.43 
Ratio Boilersurface =| 73,4 | 88.8 | 38.8 | 21.7/ 30.8] 31.5 31.5 | 33.8 | 446 | 44.6] 326 23.5 | 6v.2| 62.2] 69.2 | 45.0 | 540 | 27.2 | 198 | 402 | 374 

Grate surface ‘ | 

Ratio rae --| 73.4 | 888 | 888 | 21.7 | 30.8] 63.0 68.0] 333 | 99.0] 9920] 326 76.4 | 69.2| 69.2] 69.2) 48.0 | 540 | 27.2 | 193 | 402 | 374 

ra’ ' 

See ENGINGERING for full details} July 18, | August1, [November21,|February 27,|May 15,| October 2, | March 18, | July 22,/ October 21, 1892 | Jan, 27,|June 30,|Dec. 22,|June 15,|July 20, | Nov. 2, 

890 18 . 1891. 1891. 1891. 1892 1892 1893 1893 1893 1 1 1894, 
a 
om © ie 8 a 3 - a) : 7 a 3 bo S a 
(\eeee | 22 : s |g | # | 42 | 3; $ * 12/8 12 (8 17 
gs 1) Bs. 2 oy Sas ° £2 & Sad 8 g es 5@ 
| g° 42 $s ae ze | a 38 3 36 bes By 2 € 
S885 | SE3 z ae | fe | g® : g 4ei3 |& | 3 ist | 8 
jo se 25S SD 3 =I Ooms Pe 3 B 3 4 a on Pe} | ° 
|eaeS ae 4 & 34 Se. 2 ~ 8 po ae sats g §2 | 33 
jas of Cy 4a =] bata 8 i Ae MOS @ a P- 9 = B 
Direction of gases, &c, 1 /2Ee5 35 @ ae 23 38 i 33 a Bo ;8 be , 
ae | gss “- 28 fi | 48 ot ay ad £2 | $2 1a, | g8 |43.| 4 
la 3° £68 ¢ 2 =i] Sud 5 Pac ree = 5a 33 5 Bas] 3 
ies eS e » e £2 33 oo 2 Ae Bo te = S : Bug @| & 
elie a? o ad “So a8 £22 8 3 we 2¢ a8 “Bg ag os 
is sree 3] g Os 5 oe MES he Ou aa OO he ‘2 oe a8 Sry? 
Sgesa) Peek #3 sg | 78 | sss | 3. | BE 33 Se | 23 | 3 | ge | 288] 53 
acsoe| lS oe = 58 Seg ee a & £3 z F a os 
P8385 Reso 2 28 Fafa f2% Ae 55 os ge 3 2 &4 B28 ge 
pertical : 
Lancash. Loco.Fype Water Tate | Cornish | Lancash. | Loce.Type | Elephant Locomotive | GPebryin| Cornish. | Loce,Type| Cornish | sEifincte” | Lece.Dype 
men A @ | © |= |5t| Ge |lal) © bel O| O ft 
\ lazzees, _ — 1 i 
TABLE II.—PRINCIPAL OBSERVATIONS. 

Experiment Number. . i a ee os z, Il. Ill. IV. ¥. VI. | VIN. | VIIL 1X pF XI. | XU. | XII. | XIV. | XV. | XVI. | XVIE.| XVII. | XIX. | XX. | XXI. 
1. Duration... ....  .. +s «hours| 8.5] 9.0| 12.0| 688/ 6.0] 66| 9.05 100 | 90| 91] 8.0] 318] sai) 4.88] 4.76 60| 9.0| 638 | 80| 7.0/ 5.0 
2. Mean steam pressure absolute ‘ os Ib.| 49.7] 64.7] 71.7] 14.9 | 99.9] 100.6} 90.2 61.7 93.8 | 92.7 6.7| 60.2 | 145.0 |183.7 |139.7 | 115.1} 79.2] 86.7 66.3 | 88.7 | 104.7 
3. Corresponding teniperature .. .. deg. Fahr.| 280.6 | 297.5 | 204.4 | 212.7 | 327.7 | 328.5 | 820.5 | 283.0 | 323.1 | 322.4 | 308.2 | 292.8 | 355.6 | 349.3 | 352.7 | 338.0 | 311.3 | 317.7 | 299.1 | 319.3 | 331.0 
4. Feed temperature “ as oe 0 42.6} 48.6] 71.1] 42.0] 86.0) 49.1| 49.3] 116.2 83.5 86. 66.3 | 65.3| 56.5} 650.7] 52.0] 52.0] 58.7 .0 96.1} 47.6; 59.2 

j Pa ‘s after economiser .. 9 wie ma ae “a .. | 204.2 | 205.3 on 226.3 | 202.0] .. | 225.0) .. a4 Ae -- | 159.0 . -» | 168.0 
6. Total feed water evaporated .. ee oe Ib.| 12,975] 11,497 |28,427| 4620 | 2009 | 18,374/18,215) 44,010 | 31,969) 34,220] 8700 | 66,737) 37,010) 17,588) 19,011) 7861 | 3995 4869 | 16,831) 28,141, 35,492 
A = a »  perhour.. ..  4.| 1505 | 1277 | 2369 | 676 | 335 | 2026 | 1917 | 4401 | 3552 | 3760 | 1087 | 2100 | 4454 | 3620 | 4000 | 1310 | 444 | 920 | 2104 | 4020 | 7098 
8. Total coal put on grate.. se on ee »> | 1660 | 1525 |3374.5) 607.5 | 309.5] .. ee 4623 ok es e ee ae oe oe 1249 | 449 616 | 2157 | 3084 | 4085 
9. . drawn... wa ae oe oe » | 62.5 | 137.5) 42.0) 38.5) 312 on = 301 a ae Me os 3.0 | 11.0 10.0 57.0 | 76.0 | 81.5 
10. os used, including ash and clinker.. »» 1597.5] 1887.5/3332.5 | 569.0 | 278.3 | 1412 | 1990 | 4322 8017 | 3200 | 960 | 6720 | 3663 | 1701 | 1871 | 1186 | 488 606 | 2100 | 3008 | 4003 
11. Total coal used, including ash and clinker, per 
hour... OF oe oe oe . ae Ib.| 188.0 yord —e = = 214.0 | 220.0] 482.0 — 352.0 | 120.0 | 211.5 — “ae 393.0 | 197.6 | 48.7 114.0 | 262.5 | 429.6 801 
ee : fash.. 55.5 6.5} 54, ‘ 3 315 19.0 | 22.4 10.0 | \ 1 5] 78.0| 14.0] 1.0 26.0}117.5| 64.5 
12. Total weight of ash and clinker) cinker " * | 29.0] 21.0 73.0/ 5.7 | 0.0 58.2) 57.5 88 | 80.0 | 448 | 130) ) 463 | { 2, 285] 260] 10.0] 6.0 | 15.0) 25.5) 40.5 } 200 
: ash ..| 3.6 5.5 . - 5 ° .6 0. 1,04 \ ° 2 0.2 3 5.6 1.8 

18. Total percentage of total coal used... {nuc:] $8 | $2 | 29 | To | oo |f42 | 29{] go | ee | ra | 135 |} eo (08) TF] Tos | ME] ak | aS | ts poe 

about about} about about about 

14. Percentage of moisture in fuel ae ée oof. 1.8 5.5 4.2 1.0 0.4 1.26} 1.26 0.35 | 1.95] 2.35] 1.8 0. 0.6 | 0.5 0.5 1.0 0.26 2.0 1.09; 1.16) 1.5 
15. Total weight of pure and dry coal used perhour Ib.} 175 | 135 | 256 | 75.2 | 43.6 | 202.5) 211 390 818 | 386 | 116 | 195 | 413 | 827 | 369 1 47.8 1 242 | 412 4 
16. Ratio to total coal used per hour .. ae --| 0.981 | 0.875 | 0.920 | 0.904 | 0.941 | 0.946 | 0.958 | 0.903 947 | 0.956 | 0.958 | 0.923 | 0.987 | 0.940 | 0.939 | 0.970 | 0.981 | 0.912 | 0.921 | 0.957 | 0 932 
17. Thickness of fires as es és oe in./13t016} 8.5 | 6.0 |5to6] .. 8.5 8.5 | 9to12/10tol2) .. 4.5 -- |5to6|4tob) .. ee 4 os 8 |3to4| 2) 
18. Number of times each fire stoked per hour eo] 22 1.2 | 2.75 | 0.88 ae 12 12 0.7 contijnuous| 3.73| 8.0 3 5 5.3 oe 2.2 xe “s 6 8 
19. Temperature of air in boiler-house deg. Fahr.| 57.6 | 65.5 | 69.0 | 53.0 | 78.0 | 42.8 | 42.8 | 78.4 0 1.0 | 59.0 | 79.3 | 61.2 | 48.5 | 55.5 67.5 $a 73.2 | 86.4 56 
20, ” outside boiler-house ” 82.0 | 34.8 | 64.0 | 46.0 ee 42.8 | 42.8 45.1 42.5 | 39.0 | 59.0 | 68.2 | 61.2 | 48.5 | 56.5 | 45.2 9 ee 68.1 | 47.0 56 
21. Temperature of furnace gases at or near base of 

chimney os «6 ne -. deg. Fahr.} 392] 399] 630 | 560] 555 | 829] 324 485 372 | 278 | 625 | 264 = 570 | 617 ee 498 575 533 | 732 
22. Temperature between boiler and economiser 

deg. Fahr.| .. ae as me “ 646 | 626 oe 566 | 401 
In each 

23. Coal per hour necessary to maintain pressure boiler 

only be), ee os os ee - Ib.| 8.5 | 10.8 | 16.7 6.2 6.2 | 13.9 9.2 6.37 24.1 | 24.1 9.3 9.6 | 17.0 | 17.0 | 17.0 ee 4.0 ee ee ee 30 
24. Coal per hour in percentage of total coal used 

per hour ae ‘as os «- percent.) 4.5 7.0 6.0 7.4 | 18.4 6.5 4.2 4.4 7.2 6.9 7.75| 4.5 3.85) 4.9 4.3 +n 8.2 xe oe ee 3.7 






























































on boilers of different types, carried out by Professor | tubular (fire-engine type), vertical tubular, portable | the date of publication in EncingeRing. Table II. 
Kennedy and myself. Inow am able to summarise | tubular (agricultural type), one railway locomotive, | gives the principal observations of steam, water, 
the chief data connected with these experiments, | first fixed in the shops and then running on rails, | coal, temperature of furnace gases, &c. Table III., 
and to give all the principal results in Tables I. | elephant or French type, and water-tube. Nearly| page 348, contains the analyses of the furnace 
to V., on the present and following pages. | all the boilers were worked with natural chimney} gases, and calculations connected therewith ; the 
graphic representation of the most important re-| draught, the exceptions being the locomotive, fire|amount of air actually used, and ratio to that 
tults is also shown, page 349. The boilers experi-| engine, and one Lancashire. In all cases the coal | theoretically required for perfect combustion, &c. 
mented upon were all of the stationary or See: was weighed, and the feed water measured ; and in| It will be noticed in this Table that the amount of 
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carbon dioxide (CO,) varied from 8 per cent. by 
weight in Experiment V., to 19 percent. in Experi- 
ment XX. Ina large number of cases no trace of 
carbon monoxide (CO) was found in the gases, 
indicating complete combustion ; but in a few cases 
a little was found, and in Experiment I., where 
the air supply was restricted, it reached the excep- 
tional amount of 2} per cent. by weight. The 
amount of free oxygen varied from 6 per cent. to 
17 per cent. by weight ; and inall cases the amount 
of air used was largely in excess of the theoretical 
quantity necessary, amounting in Experiment V. to 
four times as much. 
Table IV., annexed, gives the principal results of 
the combustion and evaporation. It will be seen 
in line 1 that the coal burnt per square foot of grate 
per hour varied from 6} Ib. in Experiment V. to 
35 Ib. in Experiments XIII. and XVI. The latter 
amount was burnt in the fire-engine and locomo- 
tive, where the draught was increased by the 
exhaust steam up the chimney. Generally speak- 
ing, with Cornish and Lancashire boilers in ordinary 
work and with natural draught, the combustion did 
not exceed about 16 to 18 lb. of coal per square 
foot of grate per hour. Line 4 gives the amount of 
transmission of heat through the boiler-plates, &c., 
in thermal units per square foot of heating surface 
per hour ; or the exchange of heat taking place from 
the hot gases to the water in the boiler. The 
maximum heat transmitted was 12,650 thermal 
units per square foot per hour in the case of the 
fire-engine. In the running trials, No. XLV. and 
XYV., the Great Eastern Railway locomotive plates 
and tubes transmitted about 5000 to 6000 thermal 
units. This is the average transmission of heat 
taken over the whole of the water-heating surface ; 
just over the fires, the heat transmitted would, no 
doubt, be very much greater. The evaporation, 
or pounds of water evaporated per pound of coal 
from and at 212 deg. Fahr., is given in line 5, and 
varied from 84 lb. to 12} 1b. This figure, of course, 
includes any priming that may have taken place, 
as the quality of the steam was, unfortunately, not 
tested. There is little doubt that in the loco- 























TasLE III.—ANALYSES OF AND CALCULATIONS CONNECTED WITH FuRNACE Gasks, &c. 
































| 
Experiment Number .. I. IL IIL. IV. v. VI. VIL. | VIII 
——$—— | —_—_ Sere Etec t a foe = 
« 3 6 | ss ele ¢/a|é | 3 3 | +3 ¢ | ve 3 as 
Analysis of Dry Furnace, & 4 Be E | & | $/8/ 8 8/4 E & | & 4S 
Gases. sj) S ie i esis | Sleis iz iz isiseiw@ixzié is 
Slee (ele ele lee lee lee lele ie 
1. Percentoge of CO, ) | 10.33|15.15| .. | 13.00 18.21 | ee .. | 7.90] 7.12 10.44] 7.44 | 11,00/ 10.20, 14.9 
2. ” CO {( ¢/ 2.77| 2.59] . 0.00 0.24 | 0.00 0.00 | 0.29; 0.28] 0.10; 0.10] 0.30! 0.2 
3. * O (S| 6.07| 6.46 11.15 7.55 13.13 | 17.00 | 12.51 | 13.37 | 12.34 13.20; 7.80! 8.3 
4. me N ) =) 80.83 | 75.80 75.85 74.00 75.16 | 75.10 | 8008 75.90 | 80.12 | 75.70 | 81.70 76.4 
5. Pounds of dry air per 
poundofC .. e. 18.5 27,6 19.2 30.7 46.0 33.1 32.3 23 3 
6. Poundsof dry (line 5 \ f : 
air per pound x + 16.4 | 24.4 17.0 27.2 40.7 29.3 28.6 20.6 
of coal o- { ©. 
& — “wd dry = = 
und of pure an y 
Seal Hq ee nA 16.9 25.2 17.5 28.0 42.2 30.3 29.6 21.20 
8. Pounds of dry furnace! 
es ditto (not in- 
alter H,0) : . oat 17.5 25.8 18.1 28.6 42.8 30.9 30.2 21 80 
9. Ratio of air used toair } , ’ ” 
theoretically sane | 158 2.40 1.63 2.61 4.28 2.82 | 276 198 











| = - se 
Experiment Number IX | XL | xan XIII. XIV. | XVIL mix, | “KR 
alael . | tua lad ae ae a ba bat 
o rey o s) o | a ve | 2 =I s wey | 
Analysis of Dry Furnace) & @ |! g | 4 5 4 E rc | g | =) g et | gi¢ 
Gases. = os | se oO = x) = *|s eo | = oO = ‘o Sis 
Sl(EIS EF (eye ele lie l/s ie e Flee 
eee — 1 Para Bey Peer —— 
1. Percentage of COy) ¢| 5.77] 8.60 | 11.34 | 16.50 | 10.30 | 15.10 | 12.40 | 17.94 | 11.20! 14.90] 7.50 | 11.10 | 11.53 13.00 | 18.88 
2. ra - co’ | &! 0.00} 0.00) 0.23) 0.21) 0.00} 0.00} 1.10] 1.02) 0.00 0.00 | 0.00 | 0.00 | -- | 0.60} 087] 0.34 
3. 29 oO | S| 13.37 | 14.40) 7.33) 7.76) 8.30) 880) 620) 6.53!) 7.80 6.60 | 12.18 13.10 oe 13.03 | 5.54| 5.8) 
4. - N j =| 80.86 | 77.00 | 81.10 | 75.58 | 81.40 | 76 10 | 80.30 | 74.51 81.00 7850} 80.32 7580) .. 75.44 81 09 | 74.93 
5. Pounds of dry air per | 
undofC .. .: 42.1 21.2 237 18.2 | 24.0 32.7 31.2 18.3 
6. Pounds of dry , line 5 | 
air per pound } x 37.3 ws | 20 | 61 | m3 290 | 27.6 16.2 
of coal .. 0.886 | § | 
7. Pounds = dry air woe! | 
und of pure an | | 
coal 4 os ° 38.6 19.4 | 21.7 16.7 22.0 30.0 | 28 6 16.8 
8. Pounds of dry furnace | 
ases ditto (not in-| | | | 
ounce H.0)° ° o<| 39,2 | 20.0 223 17.3 22.6 30.6 | 29.2 | 17.4 
9. Ratio of air used toai: 
theoretically requireo 3.6 | 1.81 2.02 1.56 2.05 2.80 2,67 | 1.56 





motive trials Nos. XIII. to XV., where the heat 


TABLE I1V.- 
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PRINCIPAL RESULTS: COAL AND WATER. 


TasBLe I[I,.—ANALYSES OF AND CALCULATIONS CONNECTED WITH FurRNACE GaAsEs, &¢.—Continued. 
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: 7 es 
XII. | XIII. xtv. | AY. | XVi. XXI. 















































| | | | . icone a 
-- Experiment Number “ rn a ; i. II. Ill ry, Vv VI VIL | VII. | FX, . & XI. | XVII! XVIII, | XIX. ! XX. 
Comtentlon 4 ‘ : | | | | | | | | 
.?P oot ae 
yo Ph cgay =, Kopi . | 17.90 10.20 | 18.50) 7.03 6.25 14.60 14.70 | 6.86 16.00 [16.80 12.40 | 11.€4 35.50 | 28.10 | 31.70 34.30 | 13.70 10.£0 {15.70 | 21.€0 |25.£0 
. 2. Pounds of 1 b 1 per square foot ae ; ‘ 
Coal ‘ei ieeaiinn tains Goalies only ee Ib.| 0.24 0.265) 0.48 0.836 0.203 0.456 0.469) 0.205 0.350) 0.376 0.380 0.490 | 0.514 | 0.406 | 0.458 | 1.650 | 0.254 | 0.400 | 0810) 0.534) 0 650 
3. Pounds of coal burned per — foo!| | | | 
Silencing” I mee 0.297 0.224) 0.162) 0.170 0.145 | 
Transmission of heat : | | | | | 
Thermal | - " | | | | 
- ts e foot of heating | } ~_ 
Units.. \ .  nasiasais teas tied only) a we 2250 2530 4610 | 3350 1660 4340 4120 22€0 3740 | 4060 3920 | 4720 | 6040 | 4930 | 5440 12,650) 2440 | 3730 | 7180 | 5240 | 6268 
E en os a e rated per all | | | | | | 
5. : on ¥ | | 
° "i cel om oot at 212 deg. * lg Ib.| 957) 9.92 | 10.02 9.55 8.45 (11.25 11.080 11.40, 12.40 | 12.46 10.78 | 11.70 | 12.18 | 12.51} 12.29! 7.95] 9.91| 9.57 | 9.16 |10.15 |10.64 
6. Equivalent water —— per _— | | | | | | | | 
t +24 2 y f | | 
nies ot 4 rahe oid no sp = Ib. 10.28 11.34 10.90 1057 899 | 12.00 11.57 | 12.61 | 13.12 | 13.05 11.25 | 12.65 | 13.00 13.30 13.10 | 8.20 | 10.10} 10.50 | 9.95 |10.60 {11.42 
7. Equivalent oe eee ae — | | | | | 
f f ting surf iler only | | 
onl ont atthe Bone. Ss 1M 2.83 | 2.62 4.48) 8.47 1.72 4.49 4.26 | 2.34 | 3.87 | 4.20 4.05 | 4.89 | 6.25) 5.10) 5.62 13.1 | 2.52/ 38.85 | 7.43 | 5.42 | 7.23 
' ' | | } ! 1 e i } | 
TABLE V.—HEAT ACCOUNTS PER POUND OF PURE AND DRY COAL IN PER CENT. 
Experiment Number a IL | It. , IV. ft VI. Vil. | VUI IX. x. XI. Aus, | XO. | XUV. | XV, | XVI. |iXVM.| SV. XIX. XX. | XX1. 
Percentage “4 heat | | 
expended in | 
1. Heating and evapo- ol a | ” . f{ economiser, 11.9 11.7 /f » y} 12.0 9.7 Y {| 13.0 80. 26] 813) 51.0 627, 65.2 61.8 65.8| 73.2 
ratingewater Po t| 638) 70.4] 67.6 66.2 668{ totter 6x5 | 014  y| 695 | 71.3 } 08 {| gee |} 80.7 | 8 | | 8 
2. Heating furnace gases} 9.4 13.6/ 16.2 22.5 31.38 13.8 13.3 | 14.0 193 ee 18.0 6.5 15.9 | 18.6] 20.0) .. 27) =. 20.4 180 
3. Evaporating moisture | | | 
yee 2s se os 0.1 0.4) 04 0.1 0.0 0.1 0.1 00 0.1 ° 0.1 0.0 0.0 0.0 09 00) 0.1 , 0.1 
. Radiation --| 45) 7.0] 60) 52, 9.4 6.5 6.3 | 4.4 7.2 : 5.7 5.5 3.0 3.9} 3.4 | 82) not meas’rd| 8.0| 3.7 
5. Heat in fire drawn 01, 08) 04 O2 O48 | 0.0 0.0 0.2 0.0 0.0 00 0.0 0.0} 0.0 | 0.1) 0.1 0.1 
6. Evaporating water | 
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accounted for was about 4 or 5 per cent. in excess 
of the heat received, some priming must have taken 
place. For this reason, these three trials have 


been separated from the others in the graphic re- 
presentation of the results. 

It will be remembered that the theoretical heat- 
ing value of the coal burnt, as determined by 
various calorimetric tests, gave a mean of 15,560 





thermal units per pound of pure and dry coal, | of the total heat of the coal absorbed by the feed 
corresponding with an evaporation of 16.1 lb. of| water. In the graphic representation on ,age 349, 
water per pound of pure and dry coal from and at/| the trials have been plotted in their order uf merit 


212 deg. Fahr. 


of thermal efficiencies. In the case of the fire-engine 


Table V., annexed, gives the details of the heat} boiler, Experiment X V1., this efticiency was 51 per 


balance-sheets for most of the trials. 
line in this Table gives what is called the ‘‘ thermal 


The first 


cent., but neglecting the results of this and the loco- 


The 


| motive trials, it varied from 60 to 78 per cent. 


efficiency ” of the boiler; that is, the percentage highest figure was obtained from three Cornish 
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boilers at the East London Water Works Pumping 
Station, where the combustion was very slow and 
with natural draught. The economisers tested will 
be seen to have given a gain of from 9 to 13 per 
cent. The heat lost by the escaping furnace gases 
varied from 6 to 30 per cent., and that lost by 
radiation from 3 to9 per cent. This latter quantity 
was obtained in each case by special experiment, 
particulars of which were published in ENGINEER- 
ING, vol. 1, page 1; but the writer at the present 
time considers that in general the heat lost in radia- 
tion would be more than that given by this particular 
method, as the brickwork is at a much lower tem- 
perature during such a radiation test than in ordi- 
nary work. No better way of obtaining the heat 
lost by radiation has, however, been suggested. 
These radiation results should be looked upon as 
approximations only. 

The curves on page 349 give in a graphic 
form the most important results, the boilers being 
arranged in order of merit according to their 
thermal efficiencies. Neglecting the locomotive 
Trials Nos. XIII. to XV., the Cornish boilers in 
Trial VIII. gave the best result, viz., 78 per cent. 
efficiency, and the fire-engine boiler the lowest, only 
51 per cent. The latter is fairly good considering 
its small size and weight and that the boiler was 
forced. The percentage of heat lost in the furnace 
gases, and that unaccounted for, is also shown in 
each case. The pounds of water evaporated per 
pound of coal, the water evaporated per square foot 
of heating surface per hour, the composition of fur- 
nace gases, and other particulars are also plotted. 
At the bottom of the Table will be found the heights 
of the various chimneys from level of fire-grates, with 
their cross-sectional areas at the top and bottom ; 
also the draught in inches of water, taken as near the 
base as possible. For the convenience of compari- 
son, an outline sketch of each boiler is added. 

In concluding the account of these experiments, 
the authors take this opportunity of thanking many 
gentlemen for their kindness, not only in placing 
their boilers at the disposal of the operators, often 
at considerable inconvenience and expense to 
themselves, but frequently for their personal help 
during the tests, and for the assistance of their 
superintendents, foremen, and stokers, who did 
their best to make the tests as reliable as possible. 
For all these services they tender their grateful 
acknowledgments. 

In the next and final article it is proposed to 
summarise the seven steam engine tests that were 
made at the same time as some of the boiler tests. 








JOINTLESS FELLOES. 


OnE of the most recent examples of the ingenuity 
of the modern bicycle maker is the production of a 
jointless felloe, or rim, for wheels. The importance 
of the cycle industry at the present day is well illus- 
trated by the fact that quite a large factory has been 
established for the production of these jointless rims. 
It is our present object to describe this factory and 
the operations therein followed, founding our re- 
marks on a visit we were recently enabled to make 
by the courtesy of the directors of the company. 

The company is known as the Jointless Rim, 
Limited, and the works are situated at Aston, 
Birmingham. They cover an area of two acres, and 
the floor space of the buildings exceeds 35,000 square 
feet. 

Before proceeding to describe the making of a 
jointless rim, it is perhaps necessary we should say 
something about its prototype, the jointed rim. All 
bicycles of the best class have hollow rims. The 
old-fashioned solid rim consists of a strip of steel 
rolled to the necessary section to receive the india- 
rubber tyre. In order to get transverse strength 
and stiffness, the rim must be of a thick gauge of 
metal when solid ; but if it le composed of a hollow 
section, so that the metal is in two parts—generally 
in the form of a tube indented longitudinally on one 
side—the metal can be much reduced. The hollow 
rim is an old device, having been introduced in the 
early days of bicycling ; but up to recently the rim 
has been made from straight strips, which have been 
bent to the circular form and the ends brazed 
together. It will be evident to any mechanic that 
if the brazed joint could be dispensed with, the 
wheel would be likely to be a truer circle. The 
advantages of: the jointless rim are a nearer 
approach to uniformity in size ; a more equal ten- 
sion of the metal; and, by avoiding the heat of 


secure these important ends that the factory under 
consideration has been established. ‘ 
The steel sheets from which the rims are made 
come in from the rolling mills in the form of squares. 
The steel is of a kind made specially for the work, 
the composition having been decided by Mr. C. H. 
Pugh—the designer of the.machinery about to be 
described—after a long series of chemical and 
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area tests. It is, of course, the product of the 
iemens furnace, and must necessarily be of a very 
excellent quality, otherwise it would not stand the 





brazing, the metal is not softened, It was to 








working, we should suppose it to be a steel made 
from hematite ore in a basic lined furnace, but on 
this point we have no information. However this 
may be, we are informed that there are very few 
firms that can meet the specification and comply 
with Mr. Pugh’s tests. Itisclaimed by the makers 
of the jointless rim that the various processes 
followed in the manufacture result in the production 
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of a continuous, interlocked grain, which gives the 
finished rim the highest possible rigidity. 

The square sheets are taken through a circle 
cutting machine and the corners are sheared off by 
a pair of circular shears, the work revolving, and 
stops being provided to get the right diameter. 
The sheet is held by two horizontal discs, which 
are brought together by a lever, and are set revolving 
by a clutch arrangement. There is formed -in this 
way a blank, consisting of a flat circular sheet 
of metal, and this is taken to one of the big 
power presses which we illustrate in Fig. 1 on the 
present page. These presses have been designed 
specially for the work, and supplied by Messrs. 
Taylor and Challen, of Birmingham. They are 
placed three inarow. They are powerful machines, 
each weighing about 35 tons, and are capable of 
admitting a blank 44 in. in diameter, which they 
will draw down, in the manner to be described, to 
a pan-shaped piece 22 in. in diameter and 11 in. deep 





treatment to which it is subjected. To judge by its 








ifrequired. The design is that known as the camless 
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type, in which the inner, or forming slide, is moved 
by a crank and connecting-rod, whilst the blank- 
holder, which prevents puckering, is actuated by 
a system of toggle joints and knee-levers deriving 
their motion from the forming slide through suitably 
shaped camplates. The motions are controlled by 
a frictional clutch with levers worked either by 
hand or automatically. 

In these presses the circular sheets are pressed 
into the form of a shallow dish with a turned. over 
rim, as in Fig. 2. In the view of the press, Fig. 1, 
a number of the blanks that have just been stamped 
are shown. In working the press the blank is 
placed on a flat ring of metal ordie. The outer 
slide then comes down and holds the blank round 
its circumference. In this way a ring of metal is 
between the annular tools, it being held tightly 
enough to prevent the steel from buckling when 
dished, and yet not so tightly as to prevent it flow- 
ing between the tools when the stamp comes down. 
It will be easily understood, under these circum- 
stances, that the press has to be very carefully 
made. The steel blank.being held in this way, 
the inner slide descends, and the circular sheet is 
pressed into the dished form. It will be seen that, 
so far, the practice followed in the preparation of 
hollow ware is here adapted to the manufacture of 
bicycle wheels. 

The blanks thus pressed are next taken to a 
spinning lathe, where the angle a, Fig. 2, is 
flattened. The next process is to cut out the 
centre of the blank, by which operation it is con- 
verted from its dish or plate-like form to that of a 
circle, and begins to have some sort of resemblance 
toa wheel rim. The cutting out of the centre is 
done in a lathe having a pair of revolving shears 
mounted on a slide-rest. The inside cutter is 
brought up until it just touches the work, and the 
cutter on the other side is then pressed home by a 
lever. The partly-formed rim is then taken up to 
a floor above to be brought to the requisite section 
by a number of spinning processes. In Fig. 3, on 
page 352, we illustrate the spinning department, 
with the lathes being shown in a row against the 
wall. 

It should be here stited that although the rim is 
called ‘‘ jointless,” hollow felloes are composed of 
two separate rings, which are ultimately soldered 
together. These are known as the block and tread, 
each of which is prepared in the same general 
manner, for each has to be brought to a shallow U- 
section, though the block or inner ring is a deeper 
U than the tread, or outer ring, against which the 
india-rubber tyre abuts. The block, it will be 
understood, is that part which is drilled to take 
the spokes. We are now describing roughly an 
ordinary form of rim for pneumatic tyre. There 
are many special forms required for varying de- 
scriptions of tyres, but the same principle of con- 
struction governs all. When the central part of 
the dish-shaped blank was cut out, as described, a 
ring somewhat of Z-section was left, or more cor- 
rectly speaking, of the section of an angle-bar and 
reverse angle, the corner of one angle having been 
previously rounded off. By means of the various 
spinning lathes one angle is gradually turned 
over, and, during successive operations, the corners 
are rounded off to form the U. The chief point 
of interest about these lathes is the method 
of chucking. In one series of operations a large 
split chuck is used, the work being held by its 
inner Hange between two discs. The spinning 
tool is brought up by a slide rest, and is recessed 
to the shape required for the work, the latter being 
pressed between the tool and the edge of the chuck, 
which is also of the required contour, naturally the 
same as the tool, but in relief in place of being 
recessed. In another operation the rim, having 
been brought approximately to shape, is placed be- 
tween two discs, the rims of which are bevelled and 
hollowed so that when they come together they 
form a moulding surface (see Fig. 4) upon which 
= can be pressed to shape by the spinning 

ool. 

After the two parts of the rim have been spun to 
the required section, the edges are trimmed off in a 
lathe, a pair of circular revolving shears being used 
as a cutter. The next operation is to put the treads 
in a press and flatten them so that their edges lie 
in one plane exactly, the true running of the wheel 
when finished naturally depending upon accuracy 
in this respect. 

The parts are next tinned, having previously 
been treated in weak acid to remove grease. The 
tinning is performed by turning the rim vertically 


whilst its lower part dips into a bath of melted tin, 
the excess of metal being rubbed off by boys with 
rags or cotton waste. Our illustration, Fig. 5, on 
page 353, shows the tinning operation. The 
rim is held on the wheel or chuck, which is 
turned by means of the shaft shown at the back. 
On this is a worm which engages in a wormwheel 
on the end of a short length of radial shaft, by 
means of which the motion is conveyed to the 
centre of the wheel. In our illustration the radial 
shafts are hidden by the wheels they turn, but in 
the machine on the right the gearing by which the 
motion is conveyed is just visible. It will be seen 
that by this arrangement the wheel with the rim 
attached can be raised or lowered, or made to move 
through a segment of a circle of which the hori- 
zontal driving-shaft is the axis. In this way the 
rim can be dipped into the bath of tin or raised out 
of it at will. Spiral springs are provided for 
balancing the weight of the moving part as shown. 

After a careful examination has been made of 
the tinned parts, the tread and block are put to- 
gether, so as to form the hollow rim. It is at this 
part of the operation that the necessity for accuracy 
in the work is most apparent. Unless the two 
parts are of the required diameter within extremel 
narrow limits of error, the wheel will be ill-formed 
and weak in structure, or not of the required 
dimensions. In order to prevent such ill effects, 
the whole of the machinery used has to work with 
great precision, for nothing is left to the skill of 
the workmen ; in fact, boys are mostly employed 
in tending the machines. 

When the tread has been fitted into the block, 
the edges of the latter overlap those of the 
former, and these overlapping edges are worked 
up by spinning in a lathe and gradually turned 
over the edges of the tread. In Fig. 6, on 
page 353, this operation is illustrated. The 
felloe or rim as now formed consists of two hoops 
of steel, placed one within the other. They are both 
U-shaped or hollow in section, the convexity of each 
being in the same direction. The tread is formed to 
a curve of larger radius than the block, and as the 
edges of each ring are brought together they neces- 
sarily meet in a cusp, or, in other words, the space 
between the two rings, which gives the hollow felloe, 
is crescent-shaped in section. It now only remains to 
solder the two parts together, in order to make the 
turned-over joint firm. This is done in the same 
manner as the tinning operation, before described. 

We have not referred to the many testing opera- 
tions carried out during the process of manufacture, 
or of the careful manner in which analyses and 
physical tests of the steel are made. The test for 
breaking is equal to the strain that would arise if 
the rim were placed horizontally, supported only at 
two opposite points of its circumference, and a 14- 
stone man were to stand on it, each foot being mid- 
way between the points of support. After being 
subjected to such a test, the rim is tried ina lathe to 
see if it has received any permanent set. On the 
occasion of our visit we subjected some of these rims 
to pretty rough usage, such as throwing them out of 
the top floor of the warehouse, standing on them, &c., 
but without producing any ill effect. 

The motive machinery to drive the factory has 
also been supplied by Messrs. Taylor and Challen. 
The engine is an especially fine piece of work. It 
is of the horizontal compound type, with tandem 
cylinders, 12 in. and 19 in. in diameter by 30 in. 
stroke. The pistons have Buckley’s packing, the 
piston-rod working through a stutling-box having 
a metallic packing. The main and cut-off valves 
are of the Corliss type, and are placed under the 
cylinder. The air, circulating, and feed pumpsare 
below the floor. The plungers are electro-coppered, 
and all are worked vertically from a tee-bob which 
derives its motion from the engine crosshead by 
means of short connecting-rods. The crank is a 
solid steel forging. Thefly-wheelis10ft. in diameter, 
and is grooved for eight 13 in. ropes. The surface 
condenser has 260 brass tubes, each 6 ft. long and 
# in. in diameter. The working pressure is 120 lb. 
per square inch. Theshafting throughout the works 
is of turned steel, carried on Messrs. Taylor and 
Challen’s pivoted bearings. 





THE BRITISH ASSOCIATION. 

In our last issue we gave a brief account of 
the opening proceedings at the meeting of the 
British Association, which commenced at Ipswich 
on Wednesday, the 11th inst., and was brought to 





a conclusion yesterday. 





MecHaAnicat Science, 

According to our custom, we will now proceed to 
give an account of the work in those sections 
which are within our province, commencing with 
Section G. This section met in a large room on an 
upper storey in a building in the principal street of 
the town. 

THE PRESIDENTIAL ADDRESS. 


The first business, on the members assembling on 
Thursday morning, the 12th inst., was the reading 
by Professor L. F. Vernon Harcourt of his Presi- 
dential Address. At the conclusion of the reading 
Sir Frederick Bramwell proposed the usual vote 
of thanks, and in doing so commented on some 
of the passages in the address. He remarked 
that the President had covered a good deal of 
ground in his address, and among other things, 
had treated upon the value of scientific train- 
ing to engineers. He had instanced cases in 
which a want of knowledge had led to an 
excess of material being used, and Sir Frederick 
Bramwell said he could bear witness to that fact. 
When he was apprenticed his master had impressed 
on him the necessity of making parts strong enough, 


Y | because it took a clever man to say how mucha thing 


was too strong, but any one could say it was too 
weak when it had given way. The effect of this 
teaching had, doubtless, often led him to making 
parts, say, 7 in. thick, when, perhaps, 6? in. would 
have been sufficient, according to the canons of 
science; but, on the other hand, he might have 
provided against possible breakdowns. The Presi- 
dent had referred to the fact that in most profes- 
sions, the Army, Navy, Church, Civil Service, and 
the Law, candidates have to pass a qualifying ex- 
amination before admission ; and especially is care 
taken ‘‘ to secure an adequate preliminary training 
in the case of persons to whom the health of in- 
dividuals is to be intrusted, not merely by ex- 
perience in hospitals, but also by examination in 
those branches of science and practice relating to 
medicine and surgery, before the medical student 
can become a qualified practitioner.” From this 
fact the President argued that ‘‘ if so much caution 
is exercised in protecting individuals from being 
attended by doctors possessing insufficient know- 
ledge of the rudiments of their profession, how 
much more necessary should it be to insure that 
engineers, to whom the safety of the community is 
liable to be intrusted, are similarly qualified?” The 
reply to this question, Sir Frederick Bramwell said, 
was very obvious. If he fell down in the street and 
broke his arm, or had a fit, the people took him 
to the nearest doctor. There was no time to make 
selection, and the first man at hand had, therefore, 
of necessity to be qualified for the work. If, 
however, a new railway, docks, or other work 
were putin hand, costing several hundred thou- 
sand pounds, the promoters looked round for 
an engineer who had a reputation for that 
class of work, and had a successful record at 
his back. Sir Frederick considered that a better 
safeguard for efficiency than examination. The 
President had drawn attention to the manner: in 
which different branches of engineering were be- 
coming specialised. ‘‘ Engineers in former times,” 
he said, ‘‘were regarded as equally qualified to 
undertake any branches of public works, and the 
same engineer might be intrusted with the excution 
of roads, railways, canals, harbours, docks, sewer- 
age works, and water works, while even steam- 
ships were not excluded from the category in 
Brunel’s practice.” ‘‘ The engineer of to-day,” the 
address went on to state, ‘‘ would indeed be lacking 
that important factor for success—common sense— 
if he declined to execute any class of works which 
he might be asked to undertake.” Here again Sir 
Frederick disagreed with the President, excepting 
in the last sentence quoted, which met with his 
cordial approval. He disliked, he said, to hear a 
man say he could not do a thing because it was 
out of his line, and, as an instance of the incon- 
venience of specialisation, he quoted the case of a 
moulder who could not get a situation because he 
had been used to making moulds for five-gallon 
cast-iron pots, while the demand was then for 


three-gallon pots. 
The vote was seconded by General Webber, and 


duly carried. 
Licut RaILways. 

A paper entitled ‘‘ Light Railways as an Assistance 
to Agriculture,” by Major-General Webber, was 
next read by the author. This was a long contri- 








352 


ENGINEERING. 


[Seprt. 20, 1895. 








THE MANUFACTURE 


bution, in the course of which the author entered 
somewhat fully into matter which has already been 
made public. He commenced by referring to the 
proposed legislation on the subject; and to the 
necessity of relaxing existing regulations which 
hamper the extension of auxiliary railways. He 
protested against the committee lately appointed 
at the Board of Trade conference consisting of so 
many railway engineers and managers, ‘ whose 
training and life-work are likely to unfit them 
for dealing with the subject.” (General Webber 
had written a letter to the J'imes setting forth his 
views, and this he reproduced in his paper. He 
stated that “‘ the light rail or tramway of 14 ft. to 
24 ft. gauge, requiring a width of ground of 4} ft. 
to 6 ft., and costing altogether under 15001. a mile, 
is the character of line for which legislation and 
regulation should be most urgently sought.” The 
paper made reference to certain existing lines, and 
quoted from Colonel Addison’s report to the Board 
of Trade on Continental light railways, and also 
the reports of light railways from Her Majesty’s 
representatives abroad, rezently presented to Par- 
liament. General Webber further laid a paper by 
Mr. John Kerr under contribution, and then gave 
certain figures as to expenses and revenue, both 
actual and estimated. He appealed tothe Treasury 
for pecuniary help in carrying out light railways 
in Suffolk, and gave details of a scheme he had 
elaborated. The paper concluded with an opinion 
in favour of a narrower gauge than 4 ft. 8} in., and 
expressed the belief that ‘‘the engineering bank- 
ruptcy” of London would tuke place 40 years 
hence, and that the time had arrived to re-open 
the whole question of the battle of the gauges. 
Many persons will shudder more at the latter im- 
mediate prospect than the former, which is dis- 
tant and vague to a comforting degree. 

The discussion on this paper was opened by the 
President, who apparently held views in agreement 
with the author as to the advisability of using a 
narrower gauge than the normal gauge for light 
railways. He referred to the 2-ft. gauge of the 
Festiniog Railway as a satisfactory example. 

Mr. W. H. Wheeler, of Boston, said that the 
author had thrown down a challenge to any one to 
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defend the 4 ft. 84 in. gauge. The speaker was 
not prepared to take that challenge up in full, but 
he would point out the extreme inconvenience that 
would arise from breaking bulk at a distance from 
home. The author maintained that the proper 
place to transport goods from vehicle to vehicle was 
at the junction of the trunk line and the auxiliary 
railway, where there were cranes and appliances 
for handling goods. Mr. Wheeler pointed out 
that if these light lines were to be used for trans- 
porting agricultural produce, much of this would be 
of a nature that railway porters could not handle, 
and the farmer would, therefore, have to send 
men, it might be to some considerable distance. It 
might be advisable to have a light railway, with 
portable way, on the farm, but the standard trucks 
that could be loaded and run on to the trunk line 
should be brought to the farmer’s premises, so that 
when once packed they could be sent right to their 
destination. Speaking on the whole question, Mr. 
Wheeler quoted the instance of the light railway 
that runs into Wisbeach. This had been very 
successful, inasmuch as it was used by all kinds of 
people, who brought their produce into the town 
in a way they would not otherwise be able to do. 
This line ran along the side of the road, and was 
productive of no inconvenience. 

Mr. Biggs pointed out that in a certain proposed 
line, much of the great expense that would have 
been incurred was due to the action of the local 
authorities, and not to the Board of Trade. He re- 
ferred to a line laid down by the late Duke of 
Buckingham. This had to be altered from narrow 
to ordinary gauge, as the former was found incon- 
venient. 

Colonel Cunningham said it would be necessary 
that the gauge should be narrow and rails light, so 
that the line might be carried into the farmstead. 
In India, lines had been laid down in the road, but 
had frightened the bullocks so much that a regular 
line had to be made, though it was proved that 
animals will get accustomed to railways by the fact 
that so many bridges in India were made in which the 
road and railway ran one above the other. He was 
of opinion that the auxiliary railway should be of 
narrow gauge, and an arrangement devised for lifting 
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the light railway trucks on to those of the main 
line. 

Mr. A. Rigg gave the results of his experience 
in the Rocky Mountains on narrow-gauge lines. 
This was extremely unfavourable, owing to the dis- 
comfort of travelling, and the lines were being 
gradually changed to standard gauge. He, how- 
ever, believed in narrow gauge for feeder lines, but 
it must not be too narrow. “If 2ft., why should 
it not be 3 ft. ?” 

Dr. Anderson said he had been engaged in pro- 
moting a light railway some years ago, and there 
they had got over the land difficulty, for the whole 
of the landlords had undertaken to lease the ground 
for 99 years at a nominal rent. The owners of the 
main line had undertaken to supply the motive 
power, only one engine being at work at once on any 
section. The whole scheme had, however, been 
quashed by the Board of Trade regulations, the 
officials saying it was impossible to allow the line 
to be made unless there were sidings, signals, 
stations, &c., as on a main line. The speaker said 
it was perfectly heart-breaking to see a small 
railway in a remote district in Ireland equipped in 
the same manner as if it were a crowded metro- 
politan line. Reference had been made to the 
railway in Woolwich Arsenal. He was an advo- 
cate of the 4 ft. 8} in. gauge, but he did not 
object so much to a narrower gauge if engi- 
neers would agreo to adopt a standard gauge, 
so that the production of rolling stock might 
be facilitated, and not rendered expensive by 
different classes of wagons, &c., having to be made 
for each individual case. They had at the Arsenal 
two gauges, one of 18 in., and he could assure Mr. 
Rigg they ran very comfortable trains over it. In 
the Arsenal they employed 17,000 men, and had 
numberless horses and mules about, both belonging 
to the Army and those attached to the yard, but he 
had never known of an accident, unless it occurred 
through the fault of the men through jumping on 
when they ought not to do so, or from some 
cause of a similar nature. It seemed, how- 
ever, to be an axiom of the Legislature in 
the present day that every man should be treated 
as if he were not fit to go out without a 
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nurse. In America that was not so. There they 
considered that if a man had not sense enough to 
keep from under a train, the country could get on 
very well without him. In regard to the frightening 
of horses and cattle, he would remind the meet- 
ing of the tremendous fuss that was made 
when it was proposed to construct the Newcastle 
High-Level Bridge, where the trains run on a line 
above the carriage roadway. People said there 
would be a frightful stampede of all the horses on 
the bridge as soon as a train came along, and the loss 
of life would be terrible. That prediction happily 
had not been fulfilled. It was now proved that 
horses could be trained to stand the passing of a 
train as well as other things that would frighten 
them in their natural state, and it was the duty of 
owners to see that they were thus properly trained 
for such eventualities. Dr. Anderson saw a 
difficulty in the way of success of light railways to 





take in agricultural produce for short distances, 
such as would be within carting radius, say 14 
miles or so. It wasthe custom of market gardeners 
to send in their carts by night, so that they arrived 
at market early in the morning, and the carters 
then acted as salesmen, disposing of the load. 
Were railways used, a middleman would have to 
be employed, and this would eat up any saving 
that would otherwise be made. He thought light 
— might be constructed on land let on long 
ease. 
Sir Guildford Molesworth said that a broad- 
gauge line might be made almost as light as a 
narrow one, and the difference in cost was not 
great. In India they had experienced the incon- 
venience of break of gauge, and he mentioned 
one case where the line had been first laid out for 
broad gauge, was then changed to narrow gauge, 
and was altered back to broad gauge. He had 


travelled on the Rocky Mountain Railway re- 
ferred to by Mr. Rigg, and thought the want of 
comfort alluded to was due to the line being ill 
laid. The last time he was there they were chang- 
ing the line to 4 ft. 84 in. gauge. 

Mr. Beaumont referred to the ill effects pro- 
duced by the Parliamentary procedure at present 
in force, and to the Board of Trade regulations, 
which would eat up all profit that might otherwice 
be made on a light railway. County Council re- 
strictions had also prevented lines being carried 
out, though money had been spent on the under- 
taking. In regard to Parliamentary procedure, a 
great deal of unnecessary expense was entailed by 
there being two Committees. He thought a Joint 
Committee of both Houses would be sufticient. 

Mr. Harwood said that the farmer had to keep 
horses, at any rate, and much of the transporting 
had to be done in the winter, when the horses were 
not otherwise engaged. What was wanted was a 
regular railway within six miles of every farm, and 
if any Government subsidising was to be done, the 
money should be directed towards this end. 

General Webber next briefly replied to the dis- 
cussion. He thanked Mr. Wheeler for calling his 
attention to the light railways of the district, which 
he would take an early opportunity of inspecting. 
He proposed to use rolling stock such as was adopted 
on the Continent, with locomotives costing about 
7001. each. In proposing steam traction, he had in 
view a sparse population, but electricity could be 
applied if thought necessary. In regard to Mr. 
Beaumont’s remarks, he thought that legislation 
would before long sweep away many existing regu- 
lations. It was to be remembered, however, that 
it was for the public to lead in this matter. The 
Board of Trade could not take the initiative, and 
the Legislature would not oppose what was known 
to be the general wish. 


THE GoBERT FREEZING Process ror SHAFT 
SINKING. 

A paper by M. A. Gobert, of Brussels, on ‘‘ The 
Gobert Freezing Process for Shaft Sinking and 
Tunnelling under Rivers,” was next read by the 
Recorder of the section, Professor T. Hudson 
Beare. By this process the water-bearing strata 
and running sands are frozen by means of liquid 
ammonia poured into the freezing pipes, which are 
sunk vertically into the ground to be frozen. The 
liquid ammonia, changing into gas in the freezing 
pipes, produces a more intense cold than that ob- 
tained by unfreezable liquids, which are themselves 
rendered cold by the evaporation of ammonia. By 
adopting direct evaporation, the danger is avoided 
of rendering the ground unfreezable in the event 
of the escape of the unfreezable liquid ; the cost of 
the installation is reduced by dispensing with the 
unfreezable liquid, and with the apparatus used for 
rendering it cold; and the power of the refrigerating 
machine is much better utilised. The process 
possesses the advantage of being able to freeze the 
bottom without freezing the upper layers. Thus, 
when it is necessary to deepen the lined shaft of a 
mine which has been flooded, the freezing pipes 
can be placed inside the lining, without any risk of 
bursting the lining by the freezing of the water 
which is inside it. In the case of tunnelling under 
a river, as the evaporation of the ammonia takes 
place below the water-level, hardly any of the cold 
is lost in the contact of the pipes with the water, 
whereas a great quantity would be lost in employ- 
ing an unfreezable liquid. 


Errect oF WIND ON THE TIDES. 


An interesting paper by Mr. W. H. Wheeler, of 
Boston, on ‘‘ The Effect of Wind and Atmospheric 
Pressure on the Tides,” was read. The subject is 
one of considerable importance, and we are not 
aware that it has been dealt with at length else- 
where, and we therefore propose printing the paper 
in full in a subsequent issue. As the author 
pointed out, the question is one of considerable im- 
portance in navigation, The barometer cannot be 
used in predicting the condition of a tide unless 
the direction of the gradient be known, a high baro. 
meter being frequently accompanied by a high 
tide, and a low barometer by a low tide. When, 
however, the wind blows in the same direction as 
the main stream of the flood tide, the tides at ports 
will be higher than given in the tide tables, and 
when the wind blows against the flood a reverse 
effect will follow. The author gives numerous in- 
stances, the variation on the English coast being 





at times as much as 6 ft. or 6 {t., and the differ- 
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ence in height between two succeeding tides no 
less than 8 ft. From a large quantity of observed 
data, the author had formulated an approximate 
Table showing the amount to be added to, or de- 
ducted from, the height of the tide, as given in the 
tide tables, according to the force and direction of 
the wind. 

A short discussion followed the reading of the 
paper. Mr. Davey pointed out the necessity of 
taking into account the element of time in esti- 
mating the effect of wind ; and Colonel Cunning- 
ham instanced cases in which the height of water 
in the Gulf of Suez was heaped up by wind. He 
pointed out also the necessity of not being deceived 
in the volume flow, by observing surface velocity 
only. If the amount of water passing were required 
to be known, long rods should be used to ascertain 
the velocity at considerable depths. 

Mr. Wheeler, in reply, said that he had only 
dealt with tidal water, but there was no doubt 
that the wind had an effect below the surface, as in 
the Caspian Sea the water was heaped up 4 ft. or 
5 ft. by a wind blowing several days from one 
direction. The point he wished to make, however, 
was the effect of wind on raising the level of the 
tide. 

The President said he had made float experiments 
in connection with an investigation of the flow 
of Glasgow sewage. He found that floats were 
affected 4 ft. below the surface, and even 8 ft. ; but 
the effect of the wind decreased with the increase 
of depth. 

A paper by Mr. J. Vivian on ‘‘ East Anglian Coal 
Exploration,” was also read at this sitting. 


FiLoops AND WEIRs. 


On the members of Section G assembling on the 
morning of Friday, the 13th inst., the first two 
papers taken, which were discussed together, were 
a contribution by Mr. G. J. Symons entitled, 
** Notes on the Autumn Floods of 1894;” and a 
paper by Messrs. R. C. Rapier and G. M. Stoney, 
on ‘‘ Weirs in Rivers.” Mr. Symons is an old and 
esteemed member of the Association, and the good 
work he has done for so many years in connection 
with meteorological subjects, is widely known and 
appreciated. By bringing scientific methods to 
bear on the study of simple natural phenomena, 
and industriously classifying observed data, it is 
surprising how much he has achieved with very 
slender means beyond his own industry, and the 
assistance of a few other observers, who have been 
stimulated by his example. The paper under con- 
sideration gave particulars of the flood of November 
last, which it will be remembered was so destructive 
in its effects. As the author said, to enter into 
details in full would be to give an endless repetition 
of the story of flooded homes, spoiled furniture and 
provisions, of food, coals, and letters conveyed by 
boat and delivered into upper windows. Mr. Symons 
himself visited many houses which had 2 ft. to 4 ft. 
of water in the sitting-rooms. These were not 
isolated cases, but streets, roads, and crescents— 
Mr. Symons might almost say towns—had been 
built on land which the slightest inquiry would 
have shown was far below the flood level of 
1821, and which was, therefore, unfit for human 
habitation. One of the sad yet ludicrous features 
of a visit to the flooded district was to see rising 
through the water in dozens of localities, posts _- 
porting boards bearing the legend, ‘‘ This eligible 
building land to let.” ‘* Doubtless,” continued Mr. 
Symons, ‘‘by this time some energetic speculator 
is busy erecting thereon a ‘rheumatic trap’ on 
what now looks beautiful in its mantle of green and 
of flowers ; and he is tolerably sure to find some 
young couple to take possession of it, and find too 
late that beauty is not everything.” It is the 
function of the engineer to render the natural earth 
fit for human habitation, and Mr. Symons, in 
bringing his paper before Section G, doubt- 
less intended it to be taken as an appeal to 
engineers to do their duty in preventing a 
repetition of the disasters of 1894; for the results 
of this flood were disastrous, although happily 
not immediately tragic in their character. The 
paper which followed was intended to be, in a 
way, a reply to the general challenge to engineers 
which found expression in Mr. Symons’ contribu- 
tion, If we understood what Mr. Stoney said 
aright, he holds that the substitution of his 
lifting sluices, of the same character as those at 
Richmond, for the many fixed weirs on the River 
Thames, would prevent disastrous floodsof the nature 
of those experienced last November. When one 


remembers what an obstruction these weirs are to 
the flow of land water to the tidal part of the river, 
one cannot help jumping at the conclusion that Mr. 
Stoney must be, at any rate, not far from right. 
It must be confessed, however, that the bulk of 
opinion of the engineers who took part in the dis- 
cussion on the two papers, was not generally in 
accordance with Mr. Stoney’s views. Mr. Chatter- 
ton pointed out that even if all the weirs were re- 
moved, in times of excessive rainfall there was 
not a ‘Falls of Niagara” at the end of the 
canalised portion of the river. The tide, he said, 
rose at Teddington Weir, and the channel in the 
tidal part was not large enough to carry off all the 
water of a big flood. Mr. Chatterton’s remarks on 
this part of the subject were of great interest, but 
they would have received additional importance if 
he had given figures supporting his statements. 
Possibly he has made the necessary observations 
and calculations which enable him to support 
quantitatively a statement that can only be accepted 
as a matter of opinion in the absence of definite 
figures based on observed data. So far as the tidal 
part of the Thames is concerned, the damage done 
by an excess of land water is mainly confined to a 
limited district in the neighbourhood of Twicken- 
ham, and here a comparatively moderate amount of 
work, in the shape of raising embankments, would 
be sufficient to prevent damage. It may be, how- 
eve1, that the removal of the obstruction caused by 
fixed weirs would bring the land water down so 
much more suddenly—it not being held back for a 
time by the weirs, and the flow thus equalised— 
that the channel of the tidal part would be wholly 
insufficient, and flooding would follow lower down 
upon the top of the tide. That would be a far 
more serious matter in the crowded districts below 
Richmond, than in the meadows of Chertsey and 
the rest of the Thames Valley. The subject is one 
worthy of more attention than it has received, 
and we have gone somewhat out of our way to 
refer to it in the hope that it may be taken up and 
discussed by competent authorities, 

We are aware of the difficulty of arriving at an 
exact conclusion in regard to the progress of floods, 
owing to the want of records, in our metropolitan 
river ; and this brings us back again to Mr. Symons’ 
paper. He expresses his regret at the absence of 
automatic records of the flood levels, rendering it 
impossible to state the rate at which the flood passed 
down theriver. By this the author did not mean the 
flow of the water itself, but the sequence in time at 
which the highest point occurred lower and lower 
down the river. The rate of progress of a mass of 
water suddenly released at the end of a single 
channel, was not being considered, but of the 
passage of a flcod along the Thames, complicated 
by the inflow at many points, of affluents, some of 
them nearly as important as the main river. Thus 
the River Mole was highest four days before the 
Thames, and this illustrates the difficulty of com- 
puting the time and height of coming floods, unless 
a proper system for observation exist. The pro- 
blem has, however, been solved for the Rhone, for 
the Seine, for the Loire, and for many rivers in the 
United States, and Mr. Symons very pertinently 
asks, why should not the same thing be done for 
the Thames ? 

There is one other point in this interesting paper 
to which we must refer before leaving it. The ex- 
tent of immediate rainfall is not always a measure 
of the probability of flooding. An example given 
by the author will best illustrate what is meant. 
The heavy rain at the end of October, 1894, did 
not do much mischief, and it had nearly all passed 
Teddington before the second heavy rain came ; 
but that found the soil thoroughly saturated, and, 
therefore, produced that ‘‘ water running off water”’ 
which is well known as a great factor in producing 
floods. This point was well illustrated by the dia- 
grams which Mr. Chatterton exhibited, as will be 
seen when we deal with the discussion. 

Messrs. Rapier and Stoney in their paper, point 
outthat the first duty of a river is to drain the 
land of water—a fact, perhaps, too often forgotten 
—and if called on for other work, ample additions 
should be made to its capacity in compensation for 
any obstructionimposed. The fixed weir, the authors 
say, is but poor expedient, as it must be low enough 
to allow the flood waters to get off. The crests of 
existing weirs are mostly fixed on levels based on 
old water rights, established at heights allowed 
before the lands were drained. The expedients of 





skew weirs, horseshoe weirs, and similar construc- 
tions were resorted to with a view to decrease the 





obstruction of fixed weirs, but it was pointed out 
that the lengthening of a weir by means of a long 
skew or curve, does not materially increase the effect 
of the weir in discharging floods. The failure of the 
fixed weir in flood time is mainly due to the fact 
that it raises the bottom of the river at that point ; 
and the surface level of the floods passing over the 
weir is much higher than if the weir had not been 
there. For these and other reasons the authors 
hold that fixed weirs ara inefficient, and absolutely 
bar essential and complete control which would 
secure the highest levels for navigation or power, 
combined with the full capacity of the river for the 
discharge of flood water. 

The alternative is, of course, a movable weir, and 
many appliances of this nature have been introduced 
in France, but the chief objection the authors make 
to these, is that they are not under easy control in 
flood time, a drawback which does not exist in the 
case of the sluice gate on free rollers, on the Stoney 
principle, which, as is well known, can be operated 
with facility when subjected to a considerable head 
of flowing water. With these sluices the full 
capacity of the river can be maintained so as to 
take the flood discharge, and, in fact, the water 
level is under complete control within the capacity 
of the channel to convey the volume of water pass- 
ing down. The authors referred to the great 
sluices, erected 12 years ago at Belleek, as an 
example of the manner in which water could be 
controlled. These sluices regulate the level of 
Lough Erne, so that a sufficient depth is maintained 
in summer for navigation and mill power, whilst 
command is obtained over floods. Formerly the 
rise would sometimes amount to 10 ft., but now is 
never more than a few inches above the average level. 
Reference was also made to the sluices on the Man- 
chester Ship Canal, to the Richmond sluices, and 
to those being erected on the Clyde. The futility 
of local attempts to check floods, and the necessity 
of dealing with a river asa whole, were also pointed 
out. In order to arrive at this desirable end, it was 
recommended that the several county councils 
bordering on a river throughout its course should 
take joint action. 

The discussion on these papers was opened by 
Mr. G. Chatterton, to whose remarks we have 
already in some measure referred. In speaking on 
the question of control, he pointed out that the 
Thames Conservancy was reconstituted in 1894, 
and is now a fairly representative body. County 
councils have no power to deal with floods, either 
singly or in combination with each other. The county 
councils are, however, represented on the Thames 
Conservancy Board, the London County Council 
sending six representatives, whilst the other county 
councils interested have each one representative. 
The speaker pointed out that a single member 
would have not much weight in a body of 64 con- 
servators. Mr. Chatterton referred to a diagram 
he had placed on the wall, showing the action of 
floods in the Thames Valley. At Oxford, during 
the flood of November, 1894, the greatest height 
of water was observed 2} days before maximum, 
was reached at Teddington. The necessity of 
flood- marks in the Thames was pointed out, 
the speaker stating that the Conservancy were 
going to supply flood - marks. On a diagram 
giving the height of water above ordinary level 
during the flood of last year, a line was 
shown, indicating the ordinary hydraulic gradient, 
and this was interesting, as it illustrated how the 
river level rose owing to obstruction—Henley 
Bridge affording a notable example — and fell 
where there were meadows at low level to take the 
flood water, as at Chertsey. The moral was that 
even if Mr. Stoney’s movable weirs were sub- 
stituted for fixed weirs, and the obstruction from 
weirs could be removed, the bridges would have to 
be improved in order to allow the flood water to 
flow freely away. From 400 to 600 million gallons 
a day was an ordinary flood, the existing weirs 
being able to deal with the former quantity ; but 
during the last _— floods, when the soil had 
become saturated by previous rain, 20,000 millions 
of gallons of water required to be dealt with in a 
day. That was on the 17th of last November. Mr. 
Chatterton concluded by referring to the want of 
capacity in the tidal part of the channel of the 
river, a part of his remarks already noticed. 

General Webber referred to the use of the flow 
of water in the Thames asa source of power for 
useful purposes. He had made inquiries on this 
subject in connection with Windsor Weir, and had 
found that on about 360 days in the year there 
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might be expected a fall of 3 ft. An inventor had 
devised a new form of turbine which was said to be 
exceptionally well adapted for working with a head 
of this character, but the records showed that for a 
period varying between five and nine days the fall 
was but 6in. to 9in. The proposal was to use 
the water passing the weir for electric lighting pur- 

oses, but unless a very large number of storage 
batteries were kept available, the town would be 
occasionally in darkness. The scheme was, there- 
fore, abandoned as impracticable. 

Colonel Cunningham pointed out that a very com- 
plete system of flood registration was in use on 
the Nile, so that it was known in the lower part of 
the river when a flood was coming, and its height 
could be predicted within a few inches. 

Mr. G. F. Deacon said that the effect of movable 
weirs must be beneficial on a canalised river. 
Although flooding of land might be the greatest evil, 
yet the effect of floods on the river below the last 
weir should be taken into account. Inthe Thames, 
the Avon, and other rivers, the permanent embank- 
ment had grown to an enormous extent since the 
rivers had been canalised. This would not have 
been the case if movable weirs had been used in 
place of fixed weirs. 

Professor Unwin referred to the extensive ex- 
periments made a few years ago by the Commission 
on Water Supply on the flow of water over Tedding- 
ton Weir. He did not put much faith in recording 
gauges, and would suggest that a clear stretch of 
the river betaken, and the flow measured by means of 
meters at different levels of the water. In this way 
a definite figure would be obtained for any given 
level. He pointed out, in reference to what had 
been said respecting the insufficiency of the river 
bed to carry off floods, that the appearance of the 
country when covered with water was misleading, 
and that the quantity of water to be dealt with was 
not so great as it appeared to be. 

Sir T. Leach spoke of the effect of a fixed weir in 
the Irwell. That river had been at one time much 
neglected, every one using it according to his own 
convenience. Manufacturers would put ashes and 
refuse into the river when floods came. All this 
matter collected in front of the fixed weir, which 
existed before the ship canal was made, and the 
consequence was that the river got into a very bad 
state. Advice was taken, and a tilting weir was 
substituted for the fixed weir. This could be 
arranged to work automatically or not, as might be 
desired. The result was highly satisfactory, the 
river bed improving greatly. One objection the 
speaker saw to Stoney’s weir was that it was non- 
automatic, so that communication would have to be 
held with the river above. The speaker next went 
on to say some very plain things about the Mersey 
and Irwell Board. It might do good work, but it 
did not. There were so many interested persons 
on it, that one dare not attack the other, and so 
abuses were not checked. If an independent board 
were elected, it could do a great deal of good. 

Sir Frederick Bramwell said he remembered the 
Throstle Nest weir, to which the last speaker had 
referred, and which, as stated, was automatic in 
its working. Mr. Stoney, however, could make 
his lifting weirs automatic also if required, by a 
very simple device. Sir Frederick was surprised 
no one had referred to the syphon weir, of which 
an example was to be seen some years ago near 
Bath. A large syphon was placed over the weir, 
and when floods occurred the flood water rushing 
down charged the syphon, which was thus brought 
into play. In this manner the whole head was 
available for carrying over the water in place of 
simply the head over the weir as with fixed engines. 
A subsequent speaker said that the syphon weir 
referred to did not now exist. He said that the 
trouble at Bath arose from the many authorities 
that had jurisdiction in the control of the river. 
If Mr. Stoney would come down with a scheme and 
make the local bodies agree, it would be a great 
thing for the district, and the sooner he came the 
better. 

Mr. H. Davey said that if movable sluices were 
used and were not kept down in times of flood, the 
low lands would suffer by the relief of the higher 
ground above. 

Dr. Anderson said that in troubles from rivers 
the great difficulty was to get the riparian owners 
to agree. The Government factories with which 
he was connected on the Lea were said to be the 
cause of the trouble on that river. If they cut the 
weeds, the riparians below said they were flooded 
out and the Government caused the floods ; if they 





left the weeds alone, the riparians above said that 
the Government neglected its duty and so caused 
floods. After a time the authorities were annoyed 
by the monotony of these complaints, and so in- 
troduced a short Bill giving power to the riparians 
to unite and tax themselves. The consequence was 
that the river was now administered as a whole, 
and there were no floods. It was no good, the 
speaker said, to attempt to deal with a river locally, 
it must be administered by a body having control 
of the whole. 

Mr. Jeremiah Head was interested in the paper, 
as it was proposed to put Stoney’s weirs on the 
Tees. They were not troubled with floods there, 
the question being one of navigational facilities. 
It had been proposed to make a dock of the river, 
but that would be very costly, but the lifting weirs 
which Mr. Stoney had introduced would do just 
what was wanted. It was wanted to give better 
facilities for shipping at Stockton. There was 
plenty of water at high tide, but the river ran out. 
Dredging the channel had been proposed, but 
though that would give increased depth at high 
water, there would be less at low water, so 
they would be worse off than before. The sluices, 
however, would do just what was wanted. 

The President said that he could bear testi- 
mony that refuse was put into rivers a great deal 
more than it ought to be. In a case with which 
he was connected in South Wales, the people 
living near the banks of the streams placed their 
refuse on the margins, so that it might be washed 
into the river. This was the case in regard to 
the tributaries of the Usk, and caused great in- 
convenience. The harbour commissioners, there- 
fore, got a Bill passed by which they prevented 
people putting refuse near the banks, and 
he considered it would be good if the same 
thing was done with regard to other rivers also. 
Speaking on the suggestion in Mr. Symons’ 
paper, that the use of flood-marks should be 
insisted upon, the President suggested a joint 
committee of Sections A and G to carry out the 
suggestion. Stanches were the first form of mov- 
able weir,-and they were still in use above Oxford. 
Paddles have to be removed in order to allow boats 
to pass, and the President referred to the difficulty 
that arose through the swift current running 
through. It might be said that the use of Stoney 
sluices made the Manchester Ship Canal possible, 
as the Act which authorised the canal prescribed 
that the River Weaver should be kept in its original 
state, and this could only have been effected by 
these sluices. He was further of opinion that it 
would have been much better had these sluices 
been substituted for the tidal openings that had 
been made in the bank separating the canal from 
the estuary, as they would have been quite as 
effective, and have prevented river deposit from being 
brought into the canal. With regard to the pre- 
vention of floods, he did not think that could be 
entirely accomplished in the Thames Valley, 
as the volume of water in flood time was 
too great to be taken in the channel below. 
The President here gave the result of his own 
experience in being delayed by the stoppage 
of trains on the Great Western Railway during the 
floods of November last, and said that such a state 
of things ought to be rendered impossible. Mr. 
Chatterton had spoken of the rise of tide at Ted- 
dington, but it should be remembered that high 
water lasted but a very short time there, the tide 
coming up quickly and turning to run down imme- 
diately, but he agreed that the channel below was 
not sufficient to take all the water away in time of 
flood. A very important question that always arose 
when prevention of floods came up was, who should 
pay for works for their prevention? If those 
flooded had to pay, it would lead to too heavy rates 
being put upon them, but he was of opinion that 
those most directly interested in the work should 
pay a larger proportionate sum than others. 

r. Symons, in replying to the discussion, again 
dwelt on the iniquity of persons building houses 
on unsuitable land. He had seen near Bath water 
up to the ridge of a house roof, That, of course, 
was an extreme case, but the house ought never to 
have been built, and it was absurd of persons to 
erect houses on such sites, and then to call on 
others to pay for relief works when they were 
flooded out, as they must have known they would 
be sooner or later. At Reading the corporation 
had fixed a flood level below which it was to have 
been illegal to build, but the local builders and 
others interested had raised such an outcry that the 


regulation was not passed as originally drafted, and 
a lower level was accepted. The evil effects were 
manifested last year during the floods, so that the 
original line had to be substituted for that which 
had been accepted. At Molesey, on the Thames, 
building had been carried on on waste land, often 
flooded ; in fact, it was known by the suggestive 
title of *‘ wash land.” On all the rivers of France 
there was a complete system by which warning was 
given of floods, and it was a pity the same thing 
could not be done in this country. Jt had been 
rightly said that it was only by treating a 
river as a whole that good could be done. If 
county councils had the power and made edicts for 
their own districts, the River Thames would not 
respect them, but means could be taken for improv- 
ing the state of ariver if it were intelligibly treated 
throughout. 

Mr. Stoney, in replying to that part of the dis- 
cussion which dealt with his paper, referred to the 
remarks of those who had questioned the power 
of his sluices to prevent floods. He had never 
said that they would do so if the bed of the river 
was not sufficient to carry off the flood water, but 
he would mention the case of a rivor in India, 
where there was a weir of solid masonry 20 ft. 
high and 12 ft. thick, over which flowed a stream 
of water 7 ft. deep in flood time. Sluices like 
his, 6 ft. square, had been placed at the sides, 
which could be lifted, and had improved the régime 
of the river. He agreed that obstructions in the 
Thames should be removed, or by-passes should 
be established. London Bridge was originally an 
obstruction, and it had to be removed. It was 
interesting to remember that in old times there 
was a watermill at London Bridge. The citizens 
had petitioned that it might he erected so 
that they might grind their corn, and thus check- 
mate the flour dealers who were asking such exorbi- 
tant prices. In spite of what had been said, he still 
thought that the county councils were the proper 
bodies to regulate the affairs of a river, if they could 
be got to agree. The difficulty was that the Thames 
Conservancy had not the power of rating. He ex- 
plained by diagram how it was that a horseshoe 
weir would not discharge more water than one con- 
structed in a straight line normal to the flow, and 
referred to a case, not two miles from the place of 
meeting, where there was a horseshoe weir having 
water 2 ft. higher at the extreme front of the bend, 
where the stream first met the obstruction, than it 
was at theends. By another sketch Mr. Stoney illus- 
trated a very ingenious suggestion he had made for 
adding to the power of a turbine in times of flood, 
when the fall over the weir would be small. If we 





understood the speaker rightly, the design was as 
follows: The turbine was placed ina chamberin front 
of the weir, the water flowing through and escaping 
by a passage beneath the weir, as shown in the dia- 
gram annexed. Leading into this passage, from a 
point up stream of the turbine, was another pas- 
sage, the two uniting below the turbine. Water 
could thus be admitted to flow uninterruptedly be- 
neath the turbine, mingling with the escaping water 
that had passed through the turbine. 

Mr. Stoney said, in answer to what had been 
said about his sluices not being automatic, that they 
could be made so by putting a float of sufficient 
power to work them in a separate chamber, and 
regulating the size of the inlet and outlet. This 
could be done by bringing a pipe down to the 
chamber from a long distance up stream. The 
sluices in the River Weaver would lift automati- 
cally whenever the water rose above a given level, 
and the floating power of the sluice was thus in- 
creased, or they could be held down by a friction 
brake, by relieving which they could be made to 
float up of themselves. They would thus rise until 
they emerged up to the line of flotation. 


OrGan Biowine By Fan, 
Dr. William Anderson next read a brief note, in 





which he described the application of a fan to the 
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THE BRISTOL ELECTRIC STREET TRAMWAY. 
MR. JOSEPH KINCAID, ENGINEER, LONDON. 


(For Description, see Page 359.) 
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blowing of an organ. The experiment was quite | quired for the purpose was exactly of a nature such 
successful, and he thought that some day all organs| as was best given by a rotating fan, being con- 
would be blown by fan, as the current of air re-| tinuous, of large volume, and not of high pressure. 








Great Eastern Railway, next read a paper ‘‘ On the 
Growth of the Port of Harwich.” The author gave 
a number of interesting particulars of an historical 
and engineering character, but as we propose 
printing the paper in full at a later date, we need 
not further refer to it here. A vote of thanks to 
the author was proposed by Mr. Jeremiah Head, 
who stated that he had been present, when a 
boy, at the opening of the Eastern Union Railway, 
of which his father was a director. This was the 
first railway running into Ipswich, Mr. W. H 
Wheeler, of Boston, in seconding the vote, spoke 
of the excellence of the Great Eastern Company’s 
service between Harwich and the Hook of Hol- 
land, advising all members of the Association to 
make the trip across before returning from Kaat 
Anglia. 
Tue Snowpon Mountain Rattway. 


The last paper read on this day, Friday, the 13th 
inst., was a contribution—of which we publish an 
abstract on page 378—by Mr. F. Oswell on ‘‘ The 
Snowdon Mountain Tramroad.” There was prac 





tically no discussion upon it, some members merely 
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asking a few questions in elucidation of certain 
details of the models and diagrams shown. This 
brought the proceedings in Section G to a close 
for the day. 


REPORT OF THE COMMITTEE ON STANDARDISING. 


The proceedings in Section G opened on Satur- 
day with the presentation of two sectional re- 
ports ; the first being that of the Committee on 
Standardising, of which Professor Kennedy is 
chairman, and Professors Ewing, Capper, and 
Beare are members, Professor Unwin, who drew 
up the report, being secretary. This is an interim 
report, giving merely a short summary of the work 
as far as it has gone, and the subject may well be 
left, so far as the present article is concerned, until 
the labours of the committee are complete and a 
full report is issued. 


Coast Erosion. 

The second report was on ‘‘ Coast Erosion,” and 
was, we believe, the same as was read in the Sec- 
tion O (Geological) on the previous day, although 
down in the Journal in the agenda for the 
Mechanical Section. In the latter section Mr. de 
Rance, who had prepared the report, made a few 
remarks, the report not being read in full. 


DrEpDGING ON THE MeEksEy Bar. 


A paper by Mr. A. G. Lyster on ‘‘ Dredging 
Operations on the Mersey Bar” was next read by 
the author. This paper contained an account of 
the successful operations carried out in deepening 
the Mersey Bar. The author commenced by a 
description of the physical and geographical features 
of the Mersey, and then went on to describe the 
former condition of the bar, referring to the great 
inconvenience due to the delay to navigation it 
entailed. The dredging operations undertaken at 
New York and on the Mississippi were referred to, 
and a comparison was made between the work done 
at those places and that in progress off Liverpool. 
An account of the quantity of work done, and of 
the dredgers by which it was performed, followed. 
The most powerful of the latter is the Brancker, a 
vessel already fully described by Mr. Blechynden in 
a paper he contributed to the London meeting of the 
Maritime Congress. A vessel, the Alarm, has also 
been fitted up as an eroder, in order to deal with 
the fine mud on the outer face of the bar at ebb 
tides. The paper was illustrated by charts and 
diagrams hung on the walls of the meeting-room. 

The first speaker on this paper was Sir T. Leach, 
who asked for information on the subject of cost of 
dredging, and also wished to know if it was in- 
tended to confine the width of the channel to 
1200 ft. on the dredged portion of the bar. He 
wished to know if the Alarm was used only as an 
eroder, and further, whether it was intended to 
improve the Rock Channel, which runs south along 
the Cheshire coast. 

Sir F. Bramwell asked what would happen if 
the dredging were suspended ; how long would it 
be possible to stop the operations before the bar 
formed again in its former condition? He sup- 
posed some dredging would always have to go 
forward. With reference to the remark of the last 
speaker, he was of opinion it would tend more 
towards keeping the channel open if there were 
only one passage. Another speaker asked what 
height the sand was raised above water level. 

The President pointed out that the dredging 
under consideration could not well be compared 
with the operations undertaken to keep open the 
Mississippi, the latter river being non-tidal and 
bringing down sediment from up country, whilst the 
sand brought into Mersey Bay came mostly from the 
sea. Although the jetties in the Mississippi had been 
successful, their work had to be supplemented by 
dredging. Dredging had also to be carried on in 
the Danube. The President was of opinion that 
the Mississippi jetties would have to be prolonged 
if the 30-ft. depth was to ¥2 maintained. Re- 
ference had also been made to the operations at 
Calais and Dunkerque, but here, again, the condi- 
tions were different, and dredging was resorted to 
in order to form an artificial channel across the 
foreshore. This plan had met with success, but 
the speaker thought that the dredging there would 
have to be continued ; as it would in the Mersey 
if the depth was to be maintained. The form of 
the Mersey Bar was due to the ebb current, the 
heaviest sand being deposited first, whilst the lighter 
particles went further out. This accounted for the 
disposition of sand, as described by the author. The 





same thing had been noticed in the case of the River 
Rhone, where the alluvium was to be seen in sus- 
pension some distance out to sea. The value of 
an eroder depended on the force of the current, 
and these machines were not always successful, 
an objection to their use being that the deeper 
the channel was made the less current there was to 
carry off the material. He was of opinion that it 
would be an advantage to the port of Liverpool if 
the Rock Channel were actually closed, as the water 
coming through it interfered with the tidal flow 
over the bar. The author had not mentioned that 
another dredge was being built at Barrow, which 
will be as large as the Brancker, and that it would 
be in operation soon. 

Mr. Lyster, in replying to the discussion, said that 
the cost, as taken out for the 12 months’ working, 
of dredging with the two smaller dredgers, was 
1.39d. per ton, including wages, &c., whilst the 
Brancker did the work at .8ld. per ton. The 
material had to be taken three miles to the dumping 
ground. The proportion of water to soil varied 
considerably. With good free coarse sand the 
saction pipe could be buried so that the pump 
would be choked, but a vacuum gauge was 
fitted, and by that the attendant was able to 
see whether such a thing was occurring. When 
the vacuum rose, the suction was raised some- 
what out of the sand. The average propor- 
tion of sand was 25 per cent. He ha 
seen 60 per cent., but that was too much. In one 
case, when an inexperienced man was put on, the 
Brancker had been absolutely anchored by her 
suction pipe. The width of the channel was 
originally intended to ba 1000 ft., but that 
had been increased to 1500 ft. The Alarm 
was simply a vessel fitted up as an eroder. 
She had been at work only a short time, and he 
had not yet definite results to quote. With regard 
to the question about the Rock Channel, Sir 
Frederick Bramwell had already given an answer. 
The success of their operations on the bar mainly 
resulted from poaching water from the smaller 
channels. The velocity of the flow in the main 
channel was thus increased by the water diverted 
from the other channels. If the water of the Rock 
Channel were also turned into the main channel, 
the velocity of the flow would be still further in- 
creased, but the Rock Channel was a good deal 
used by smaller craft, and they had been able to 
a‘tain their object without closing it. In answer 
to another question, the speaker said there had been 
no change in the rise and fall of the tides, only in 
the velocity of the flow. As to suspending the 
dredging operations when the work was finished, 
he did not care to give an opinion on that point 
until the deepening was completed ; but in any 
case there would be less work to do in simply 
maintaining the depth after the channel had been 
completed according to the proposals. On one 
occasion they had been obliged to stop operations 
for six weeks, and had found no appreciable dif- 
ference in the channel at the end of that time. 
The height the sand was raised above the water 
with the Brancker was about 12 ft., but this de- 
pended to some extent on the depth of immersion 
of the vessel. With thesmaller vessels it was about 
8 ft. It was true another vessel like the Brancker 
was being completed, and he hoped, in spite of the 
great range of tide, that the Mersey would be open, 
at all times, to the largest vessels built. 


CaRBONIC ANHYDRIDE REFRIGERATING MACHINES. 


The next paper was contributed by Mr. E. 
Hesketh, of Dartford, and described the refrigerat- 
ing machinery on the carbonic anhydride principle 
made by his firm. This was a very interesting paper, 
which we hope to print in full, with the illustra- 
tions, at a future date. There is no need here to 
enter into details of the general principles of these 
machines, for they must be fairly well known to 
the majority of our readers, and it would be impos- 
sible to give a fair idea of the interesting and 
ingenious mechanical details involved in the design 
without the aid of illustrations. 

The discussion on this paper was opened by Pro- 
fessor Unwin. The author had referred to an 
ingenious method of testing the flasks in which the 
gas is held at pressure. The cylinder to undergo 
the test is encased in a closed water-jacket from 
which rises a long glass tube of small bore, and 
having an open end. As the cylinder expands 
under the test pressure the water rises in the 
glass tube, and when the pressure is relieved 
the water in the tube returns to its original 





level unless any permanent set has taken place. 
The author had also alluded to the Board of Trade 
Commission which was inquiring into the question 
of the safety of compressed gas bottles, and had 
said that it was probable some restrictions would be 
put upon their use. Professor Unwin, referring to 
this part of the paper, said it was of interest to 
him, as he was one of the Departmental Commission 
referred to by the author. He felt sure the public 
had no idea of the magnitude of the trade that was 
carried on in compressed gas, especially on the 
Continent. In Germany, in nearly every public- 
house, they used these carbonic acid cylinders for 
keeping the beer cool, using the pressure for pump- 
ing. The details of the arrangements described by 
Mr. Hesketh were of great ingenuity ; indeed, they 
were almost perfection. The author had said there 
were two dangers incidental to the use of flasks, 
one being insufficient strength of the cylinders, and 
the other overcharging. It was very necessary to 
know what was meant by insufficient strength, and 
one of the great dangers that had to be kept in 
view arose from the inequality of the metal of which 
the cylinders were made. It was not only necessary 
that the steel should have strength, but also 
ductility. The author’s test for elastic limit by 
immersing in a liquid was valuable, but to the 
speaker’s mind it was not altogether satisfactory ; 
still, he did not know a better. It might be neces- 


djsary to put the manufacture of these cylinders 


under Government jurisdiction ; but he was not 
sure that the commission would arrive at that con- 
clusion. Overcharging was a great danger. Large 
makers had taken precautions against this, by 
double weighing, and other safeguards. 

Dr. W. Anderson wished to know if iron suffered 
at all by contact with carbonic acid gas. There 
had recently been one of the author's machines 
introduced at Waltham Abbey powder factory to 
keep down temperature in the manufacture of nitro- 
glycerine. It had worked in a very satisfactory 
manner, and his only anxiety had been whether 
the carbonic acid gas would affect the iron. 

Professor Hudson Beare referred to the fact 
of fruit being brought from Australia, and asked 
if its preservation would be facilitated by keeping 
it in a carbonic acid atmosphere. 

In replying to the discussion, Mr. Hesketh said 
that so long as carbonic acid was anhydrous it had 
no effect on iron. He had taken out coils after 
three years’ use and had not found them changed. 
He had described a certain form of safety valve for 
flasks in his paper, and Professor Unwin had asked 
if he would recommend it should be put on all 
flasks. To this he replied that no person was free 
from liability to error in charging, and, moreover, 
if flasks were filled cold and then subjected to a 
hotter atmosphere, the pressure would be increased, 
so he thought as a precaution it was best to have 
the safety valve. He had had no experience in 
conveying fruit in a carbonic acid atmosphere ; but 
he knew that it was necessary in carrying cheese to 
clear away the carbonic acid atmosphere which it 
gave off. 


Tue Hermite SEwaGE Process. 


The last paper read on this day was a contribu- 
tion by Mr. J. Napier, the public analyst of the 
County of Suffolk, on ‘‘ Deodorising on the Hermite 
Process.” This process consists of passing an 
electric current obtained from a dynamo through 
sea water or a solution containing magnesium and 
sodium chlorides. A portion of the chlorides is 
converted into hypochlorite, a substance which dis- 
infects, deodorises, and bleaches in a way similar to 
the active ingredient of bleaching powder. This 
solution is called the electrolysed or ‘‘ Hermite” 
solution, and may contain from half to one gramme 
of active chlorine per litre. The author gave a brief 
history of the sewering of Ipswich during the last 20 
years, showing the present system, particularly the 
position of the main sewer as it passes through the 
town to the outfall. The deodorising effects of the 
electrolysed (Hermite) solution on sewage, especially 
upon that in the main sewer of Ipswich, were dealt 
with, and the results of trials made in August and 
September, 1894, and in June, July, and August of 
this year were given. 

The installation was at full work during the 
meeting of the Association, and was visited by many 
interested in the matters. 

The firat speaker in the discussion was Sir 
Douglas Galton, the President of the Association, 
who said that he had not yet had the advantage of 
seeing the Hermits process at Ipswich, but he had 
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been much interested in Mr. Napier’s paper. As 
he (Sir Douglas Galton) understood it, the object 
was to leave the sewers of the town exactly as 
they were and to turn in a quantity of electrolysed 
fluid, which would prevent the sewage from under- 
going any change for acertain length of time. It 
was rather contrary to one’s ideas of what was 
best to be done with sewage in the case of many 
towns, because some were sorry in certain circum- 
stances to lose the use of the sewage, if it could be 
applied in any way, but, of course, there were 
many towns near the sea where it was found that 
the best and cheapest thing to do was to turn the 
sgwage into the sea ; and if Ipswich was a case in 
point, he supposed that this process would save 
the authorities from improving their sewers, and 
enable them to use the present sewer with advan- 
tage for a considerable period of time. 

Mr. Charles F’. Cooper said he had looked at the 
process from a rather broader point of view, 
perhaps, than that Mr. Napier had taken. Mr. 
Napier had considered the question with special 
reference to the sewerage of Ipswich. The sole 
object of his firm in introducing the Hermite pro- 
cess to Ipswich was to illustrate what could be done 
in the way of deodorising the main sewer, which, as 
Mr. Napier had explained, was about 2? miles long. 
The process was not originally started with the 
object of deodorising main sewers improperly con- 
structed ; but was intended to deodorise sewers, 
and sterilise not only the sewage, but water-closets 
and private drains on the flushing system. Ipswich 
seemed to be troubled with bad sewer gas, which 
they would like to get rid of, and Mr. Napier, in 
his paper, had afforded an idea of what had been 
done in that direction in Ipswich through the 
agency of the Hermite process. The War Office 
had adopted the Hermite system throughout 
Netley Hospital. The electrolysed solution of 
about half a gramme per litre was supplied to every 
closet, sink, and ward in the hospital. There was 
a population of 1500 when the hospital was full, as 
it often was in the opening of the year, and six 
grammes per head of the population had been 
allowed. Mr. Napier had explained that a much 
less quantity was used in Ipswich, the quantity per 
head of the population being one gramme. In 
Ipswich they were using 30 indicator horse-power. 
He had also often been requested to give particulars 
as to the cost of treating a certain number of 
millions of gallons. He had no explanation to 
offer on the point excepting that Mr. Napier had 
told them that in Ipswich they were using 30 horse- 
power, and they would be able to draw their con- 
clusions from that. 

Mr. T. 8S. Elliston was the next speaker. He 
said that in the electrolysed sea water there was a 
powerful deodorant, and also a strong disinfectant 
that could be manufactured in bulk at a small cost. 
He agreed that the plant should be sufficient to 
electrolyse the solution to the full strength of one 
gramme of active chlorine per litre. He put 950 
gallons of the strong solution of one gramme per 
litre at the head of the main sewer, and for more 
than half a mile could distinctly trace the chlorine 
smell at the manholes. A sample of the sewage 
was taken out after being treated, and was found to 
contain 5 per cent. of the solution. After it had 
stood six days it showed no signs of decomposition ; 
whereas a sample removed a short time before the 
solution was added was offensively putrid at that 
time. This he considered a very satisfactory re- 
sult. They were only trying the main sewer, it 
being thought that the sewer gas was generated 
there and driven up the arterial system. In the 
speaker’s opinion sewer gas was extensively gene- 
rated in the arterial system of sewerage, and became 
equally offensive there. When sewers were com- 
plained of it was often the fault of the house drain. 
Mr. Elliston would like to see sufficient plant put 
down to work the solution up to its full strength, 
and to have a reserve for treating special localities. 
There was one advantage of this system, that it acted 
as a flushing system. After a hot dry summer the 
subsoil became warmed so that as the temperature of 
the sewers rose to 55 deg. Fahr., or thereabouts, 
the putrefying changes in the sewers became more 
rapid, and the flushing of the sewers constantly 
with the fluid not only acted as a deodorant, but 
reduced the temperature as well. 

In replying to the discussion the author said that 
the samples of sewage were treated to a solution 
of one gramme kept from two to six days before 
beginning to decompose, and, after that, decomposi- 
tion set in, the sewage beginning tosmell. Every- 





thing depended upon the quantity and strength 
of the electrolysed solution. Reference had been 
made to the drains of water-closets. If the system 
were used in a town where there were badly con- 
structed water-closets, instead of the sewer gas 
going into the house there was chlorine gas going 
up the drains. The effect of the treatment lasted 
about a week, which was long enough for the 
sewage to be carried to sea. 

Mr. Edward Buckham, borough surveyor, said 
there was rather a wrong impression with regard to 
the system of sewers in Ipswich. It might be 
thought that the sewers of Ipswich were of defec- 
tive construction and badly laid. The general 
drains of the district were as good as could be. 


(To be continued.) 








THE BRISTOL ELECTRIO TRAMWAY. 


Wuitst in the United States there is hardly a 
small town in any part without its electric street 
lines, in England there is, with the exception of 
Leeds, not one important city where they may be 
seenat work. The line at Leeds, like that in South 
Staffordshire, was constructed before the last Board 
of Trade rules were framed ; and in neither of them 
are the conditions exactly like those of Bristol, 
where the first modern electric street railway in 
this country will shortly be completed ; but if the 
new line works satisfactorily, it will probably serve 
as the type for others in different parts of the 
country. 

To enable a company to comply with the new re- 
gulations of the Board of Trade, not only is very 
careful workmanship required, but certain special 
appliances are needed which will be described later. 
It is well known that the opposition to electric 
traction on the part of the General Post Oftice 
authorities, and particularly of the Telephone 
service, was caused chiefly by the fear of disturb- 
ance on their wires; and it must be conceded 
that their mistrust was not without foundation. 
But, with care, these disturbances can be reduced 
to such an extent, as to be practically innocuous. 
The chief object of the new rules is to insure 
that no prejudicial effect shall take place, and 
arrangements are made for ascertaining and re- 
cording the source of any disturbance during 
the whole period of work. It is evident that 
the company itself will benefit by these precau- 
tions. The principal causes of disturbance are 
induction and leakage, but probably trouble is more 
frequently due to the latter. Now, leakage means 
loss of power, and, consequently, unnecessary 
outlay; so that any operation which tends 
to diminish leakage, will also effect a pecuniary 
caving. The Board of Trade insists that ‘‘a 
continuous record shall be kept by the com- 
pany of the difference of potential during the 
working of the tramway between the points of the 
uninsulated return furthest from and nearest to 
the generating station.” When the difference 
exceeds 7 volts it must be reduced, or the working 
of the line stopped. In another clause it is stipu- 
lated that the insulation of all feeders and con- 
ductors shall be so maintained that the leakage 
shall not exceed ;45 ampere per mile of tramway. 
The electric line commences at the western, or 
city, end of Old Market-street, where it joins two 
lines of horse-cars. There is a double track for 
most of the route, and at the starting point there are 
four roads, with cross-overs to suit any arrangement 
of traffic. The power station, which is in Beacons- 
field-road, a turning south of the main road, close 
to St. George’s Church, is about equidistant from 
the extreme ends of the line. On leaving Old 
Market-street the line continues in an easterly 
direction, vid Lawrence-hill and Bedfield - road, 
to the London-road and Kingswood, a total 
distance of nearly four miles. About 660 
yards from its commencement, the horse line to 
Fishponds branches off to the left, and three- 
quarters of a mile from the starting point, the road 
crosses the South Wales branch of the Great 
Western Railway. Up to this point the gradients 
are fairly easy, except one short length of 1 in 32. 
After crossing the railway, there are several inclines 
of 1 in 30, 1in 32, and 1 in 35. Just before reach- 
ing the points leading into the power station, there 
is an incline of 1 in 15 for a length of 220 yards. 
After passing the dépOt there are gradients of 1 in 
17 to 1 in 20, and the road continues to rise till 
within half a mile of Kingswood terminus, where it 
has an elevation of 300 ft. over the s‘arting point 


in Old Market-street. The last half-mile is slightly 
down-hill. 

In the illustrations, Figs. 1 to 4, page 350, show 
the general arrangement of the power station. The 
greater part of the ground on which this stands was 
previously occupied by a tramway stable and car- 
shed, and, wherever possible, the existing buildings 
have been utilised. The only additional ground re- 
quired was the portion adjoining the pump-room ; 
but the engine and boiler houses have been re- 
roofed and the car-sheds slightly extended. It has 
been necessary to lower the floor of the car-sheds 
considerably, in order to obtain sufficient headway. 
Fig. 2 shows an enlarged view of the end of the 
building which contains the engines, boilers, and 
dynamos ; and Figs. 3 and 4 are longitudinal] and 
cross-sections through the same. 

The contractors for the engines, boilers, dyna- 
mos, and other electric appliances and machinery, 
as well as for the cables and cars, are the British 
Thomson - Houston Company. There are two 
Lancashire boilers of Siemens-Martin steel, the 
manufacturers being Messrs. D. Adamson and 
Co. The length of the boilers is 30 ft., and the 
inside diameter 7 ft. 6in.; the furnace tubes 
being 3 ft. in diameter. The thicknesses of the 
plates are $3 in. for the shell, 33 in. for the fur- 
naces, and }} in. for the ends. The boilers are 
fitted with Green’s fuel economisers, and two pairs 
of Vicars’ mechanical stokers; the same electric 
motor which drives the stokers, will also serve for 
the scrapers of the economiser. There are two 
feed pumps, each capable of delivering 16,000 lb. 
of water per hour, against a boiler pressure of 
160 lb. to the square inch, and each of these will 
be driven by a separate electric motor. The steam 
mains are 7 in. in diameter, the pipes leading from 
the boilers to the mains 6 in., and from the mains 
to the engines 4in. All these pipes are in mild 
steel. The boilers have been tested separately at the 
factory to a pressure of 260 lb. to the square inch, 
and the steam pipes, stop valves, &c., to a pressure 
of 3001b. The whole, including feed and waste 
pipes, when in position and in complete working 
order, were tested by hydraulic pressure to 200 Ib. 
The ordinary working pressure is 140 lb. 

The engines are of Willans’ patent central-valve 
compound type, H.H.S. size, with two cranks at 
180 deg. apart, and give 135 indicated horse-power 
at 380 revolutions, with a steam pressure of 
1201b., though the usual working pressure in the 
cylinders will be 140 1b. The diameter of the high- 
pressure cylinders is 12 in., and that of the low- 
pressure 17 in.; the length of stroke being 8 in. 
The flywheels are 3 ft. 8 in. in diameter, and they 
are grooved to take ten 1} in. Egyptian cotton 
ropes for driving the dynamos. 

There are three slow-speed continuous-current 
dynamos, each capable of giving an output of 200 
amperes at 550 volts, when working at 650 revolu- 
tions a minute. The field magnets are four-pole, 
and are mounted on a strong cast-iron bedplate of 
box pattern. The armatures are of the drum type, 
the cores being made of thoroughly annealed soft 
charcoal iron. 

The armature shafts are of mild steel, and work 
in cast-iron bearings, lined with white metal. The 
field magnets are compound wound, so as to pro- 
duce a rise in the electromotive force of the machine 
from 500 volts at no load to 550 volts at full load. 
To each of the three generators there is a regulat- 
ing resistance and switch, enabling the electromo- 
tive force of the generator to be raised and lowered 
50 volts, by the insertion of a resistance in series 
with the shunt windings of the fields. There is 
also a switch in connection with each generator, so 
arranged that the compound-wound generators may 
be joined up in parallel with each other. The 
current from each generator armature on the rail 
side is fed through this switch into an omnibus-bar, 
to which the rail return and the light-station 
circuits are connected. On the line side there is a 
second omnibus-bar, to which the terminals of the 
three generators, the connections for the four line- 
feeder circuits, and the station circuits are joined. 

Besides the three main electric generators, there 
is a motor-generator which supplies current for the 
accumulators and the lighting of the station. There 
are four electric motors, of which two drive the 
feed pumps, one is for the mechanical stokers and 
fuel economisers, and one for the machinery in the 
repairing shops. Each of these motors will give 
up to 20 horse-power if necessary. The motor 
generator is capable of generating on its secondary 





terminals an output of 220 amperes at 136 volts ; 
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and its general construction is similar to that of the 
main generators. The motor portion of the motor 
generator is compound wound in such a manner 
that the electromotive force at the secondary ter- 
minals will be constant ; but the compounding o 
the field is done entirely from the motor armature, 
and not from the secondary armature, so that this 
latter may be used in connection with the set of 
accumulators. The primary terminals of the motor 
generator are connected to the main omnibus bar 
of the station, and have, therefore, to work at an 
electromotive force of from 500 to 550 volts. In 
connection with the shunt winding of the fields of 
the motor generator, there is a regulating switch 
with 20 stops, and a suitable resistance, enabling 
the electromotive force between the terminals of 
the secondary part of the apparatus to be varied 
between 135 and 105 volts. 

One special feature of this tramway is the use 
which has been made of accumulators. Of these 
there are two descriptions, the main, and the car- 
lighting accumulators, both of which have been 
supplied by the Chloride Electrical Storage Syn- 
dicate. The main accumulators consist of a battery 
of 55 cells, with 15 plates in each cell. They are 
of the special protected type, and each cell has a 
capacity of 546 ampere-hours, when discharged in 
six hours. The low-tension current for charging 
these cells is obtained from the motor generator, 
and from them current is taken for lighting the 
station when the generator is not in use, and also 
for charging the small accumulators for car light- 
ing. The arrangement of switchboard is shown in 
Fig. 8, page 351. As power may be required for 
the motors, when the main generators are shut 
down, arrangements are made by which the low- 
tension current from the cells can be used to drive 
the low-tension side of the motor generator, giving 
a high-tension current for the motors. 

The arrangement of the car-lighting accumulator 
room is shown on Fig. 9. The current is supplied 
to the bus bara either from the main accumulators 
or from the low-tension side of the motor gene- 
rator. There are 20 small sets of storage batteries, 
each set consisting of two boxes, with five cells in 
each box. As a rule, five sets of small batteries 
will be joined up in series and charged at once. 

Fig. 5 is a diagram showing the connections on 
the switchboard for the three generators. There 
are also two feeder panels on the switchboard, but 
these are very simple, only having a fuse, a switch, 
and a maximum indicating ammeter on each of the 
four feeders, which are connected to the positive 
bus-bar. The switchboard used for controlling the 
motor generator, and the four motors used in the 
power station, is shown on Fig. 7. 

Fig. 6 shows a special switchboard, arranged in 
accordance with the requirements of the Board of 
Trade. This is in permanent connection with the 
trolley wire, the rails, and with a test wire to the 
extreme ends of the line. It is provided with two 
50-ampere main switches and one recording 
ammeter, capable of reading from 2 to 25 amperes. 
These two switches are arranged to receive the con- 
ductors from the two earth connections, and on 
their other sides they are joined to the ammeter, 
which is connected to the negative bus-bar. There 
is also a current indicator capable of indicating 
from one-twentieth of an ampere up to 3 amperes 
and from half an ampere up to 10 amperes, 
with a switch to alter the connections, so that it 
can be read in either ratio. This current indi- 
cator is connected up on one side to the “line” 
bus-bar, and on the other side it has a port- 
able connection which enables it to be placed 
in contact with any one of the generators, when 
switched off from the main switchboard. The test 
wire, already referred to, whichis connected to the 
extreme ends of the rail return at Old Market- 
street and Kingswood, is also brought to this board. 
Between the ‘‘ rail” bus-bar and the Old Market- 
street wire, a Pitkin recording voltmeter, reading 
from 2 to 20 volts, is inserted, and records the 
difference of electromotive force in this part of the 
railreturn. Between the rail bus-barand the other 
test wire, a battery of six Leclanché cells, and a 
sensitised paper polarity-recorder are inserted. 
So long as the difference of potential between the 
station and the Kingswood end of the rail return, 
is less than that required by the Board of Trade, 
the current from the cells is sufficient to send a 
current through the wire in the opposite direction 
to the return current, and the polarity-recorder 
gives a continuous record of the direction of the 
ourrent, 
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CONSTRUCTED BY MESSRS. VICTOR COATES AND CO., LIMITED, ENGINEERS, BELFAST. 
(For Description, see Page 362.) 


Fig. 10 shows the general form of standard 
adopted. It is made of steel tubes in three 
lengths, which overlap, and are shrunk together 
whilst hot. The tube enters 6 ft. into the ground, 
and over it a cast-iron base is passed and bedded in 
concrete. The standards are placed at the edge of 
the footway on the south side of the road, except 
in Old Market-street, Lawrence Hill, and Redfield- 
road, where they are in the middle, and have 
brackets on either side. The standards which stand 
in the middle of the roadway are surmounted by 
electric arc lamps. 

An armoured feeder is taken underground the 
whole length of the tramway, and is connected 
about every half-mile to cast iron pillars; these 
contain switches and a lightning arrester between 
the feeder and the overhead wires. In addition to 
the feeder there is a small, three-strand, insulated 
and armoured conductor, laid the whole length of 
the line. One of these strands is for the Board of 
Trade leakage tests. It is only connected to the 
rail at the extreme ends of the tramway, and at 
the power station to the Board of Trade testing- 
board, as shown on Fig. 6. The other two wires 
are for telephones, instruments being fixed in each 
of the switchboxes, for use by the company in case 
of a breakdown. 

Two complete trolley wires run from end to end 
of the line, for supplying cars running in opposite 
directions. They are of hard-drawn copper 0.32 in. 
in diameter, and are divided by section suspenders 
about every half-mile, where the two ends are 
brought to the switchboxes, and joined to the 
feeders through the switches. There are overhead 
points and crossings at the ends of the line, and at 
the branch to the power station ; and also overhead 
conductors above the tracks in the station, so as to 
enable the movement of the cars to be entirely by 
electricity. 











Although this line has existed for some time as a 
horse-car line as far as St. George’s Church, just 
past the power station, the rails were not considered 
heavy enough for the new traffic; so that it was 
decided to lay new rails throughout. The section 
adopted is shown on Fig. 11. It weighs 76 1b. per 
yard, and has unusually heavy fishplates. It will be 
observed that no. nuts are used ; the fishplates on 
one side being tapped, and the bolts, which are } in. 
in diameter, screwed into them. It will also be 
noticed that the fishing angle is less obtuse than 
is usually the case with tram rails. The groove 
for the wheel is an inch wide and jin. deep. No 
cross-sleepers are used, but the rails are bedded on 
concrete 6 in. thick, extending the full width of the 
tramway. They are connected by four cross-ties to 
each 30-ft. length. These ties are flat steel bars, 
2 in. by 2 in., with two nuts at each end, bolted 
through the web of therail. As the return current 
is taken through the rails, it has been necessary to 
connect them electrically at the joints. The method 
adopted is known as the Chicago rail bond. It 
consists of two copper rods, 04 in. in diameter, 
and widened out at each end (see Fig. 12). The 
ends of the rods are passed through holes which 
have been drilled in the rails, and they are then 
secured by a steel pin being driven into them. 

There are 12 motor-cars, each sufficiently power- 
ful to draw an ordinary car after it. They have 
been made by Messrs. Milne and Co., of Liver- 
pool, the trucks being of the American Peckham 
cantilever standard type. The platforms are longer 
than is the custom with horse-cars, so as to allow 
the motor-man to stand in front of the ladder. 
Each car is fitted with a hand-brake and a short- 
circuiting switch on each platform, so that the 
motors may be used as brakes. The cars will seat 
18 persons inside and 26 on the roof; the length 
inside the body is 12 ft. 9 in., and that over the 
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platforms is 24 ft. The line is 4 ft. 84 in. gauge, 
and the length of wheel base is 5ft. 6in. The top 
of the roof is 9 ft. 6 in. from the rail level, and the 
trolley-post is 6 ft. high ; so that the total height 
of the top of the post above the rails is 15 ft. 6 in. 
The trolley-post is in the middle of the car on one 
side; the trolley itself is of the usual American 


type. 

There are two separate systems of lighting the 
cars, and they will be employed simultaneously. 
In both, incandescent lamps are used ; but the one 
system is from the main circuit, whilst the other 
is supplied from accumulators. In the “ line 
wire” circuit, there are five lamps, all 16 candle- 
power. Of these, one is on a standard 4 ft. 6 in 
high, on the roof, and four are inside over the 
seats. The accumulator lighting consists of one 
lamp on a standard on the roof, a coloured bull’s- 
eye lamp at either end of the car, and a head lamp 
on the hood over the driver. The first three of 
these are 16 candle-power, and the head lamp is 32 
candle-power, There will be head lamps at either 
end, but only the one on the front of the car will 
be lit. The batteries for this lighting were described 
above. When charged they are pushed on to a 
small truck, and taken from the accumulator room 
to the cars. 
at either end of each car; they are pushed in from 
the outside, and the connection is made by means 
of an automatic spring contact at the back. As a 
rule, on electric tramlines, if there should be, from 
any reason, a stoppage of the machinery, or if the 
trolley should be, through any accident, jerked 
from the wire, the lights would be immediately 
extinguished ; but by using accumulators, there 
will always be 80 candle power of lights, which do 
not depend on the power circuit. Each pair of 
storage batteries will be sufficient to keep the lamps 
which depend on it, alight fer eight hours. 

This work has been designed and carried out by 
the company’s engineer, Mr. Joseph Kincaid, 
M.1.C.E., of Messra. Kircaid, Waller, and Man- 
ville, Great George-street, Westminster. The 
machinery, rails, and standards are all in position, 
and we hope shortly to be able to announce that 
the line has been opened for public traffic. 





BARRING ENGINE. 

WE illustrate on page 360 a compactly designed 
barring engine constructed by Messrs. Victor Coates 
and Co., Limited, of the Lagan Foundry, Belfast. 
This engine is self-contained, and thus requires but 
little in the way of foundations. It can be placed on 
either side of the flywheel, and in both cases will wind 
itself out of gear as soon as the main engine starts. 
The device adopted for securing this is the usual worm- 
wheel and worm arrangement. The crankshaft, worm, 
and disc are made out of one solid steel forging, whilst 
the framing and other details of the engine are of 
equally rigid construction. 





PUBLIO HYDRAULIC POWER SUPPLY.* 


Notes on Hydraulic Power Supply in Towns, Glasgow, 
Manchester, Buenos Ayres, ec. 
By Mr. Epwarp B. Extincton, of London. 

Tux distribution of hydraulic power in towns has not 
previously been brought directly before the members of 
this Institution ; and the fact that works of this character 
have just been completed in Glasgow renders the present 
meeting a suitable opportunity for dealing with an engi- 
neering subje >t of such continually increasing importance. 

Existing Hydraulic Power Works.—The present position 
of the various undertakings which have been established 
for this purpose is summarised in the following Table I. 

General Arrangement.—Of the hydraulic power works 
in London full particulars have already been given to the 
Tastitution of Civil Engineers ; and as all such works have 
much in common, it is hardly necessary to add any de- 
tailed account of the most recent establishments in Glas- 
gow and Manchester. The supplies in these towns differ 
from those given elsewhere in the higher pressure em- 
ployed, namely, 1120 lb. per square inch. This pressure 
was adopted in Manchester on the recommendation of 
the author and his colleague, Mr. (‘orbet Woodall, in 
order to render the power available under the most econo- 
mical conditions for working the numerous hydraulic 

acking presses within the area of supply in that city. 

he works in Manchester have throughout been carried 
out under the supervision of Mr. Woodall, acting for 
the corporation. In Glasgow also there is a considerable 
demand for power for pressing ; and Mr. Gale, who is 
here responsible for the general scheme, considered it 
advisable to be able to supply the same higher pressure. 
The plans and —— for these works were pre- 
pared by the author’s firm as consulting engineers; and 
their execution has been under the control of the water de- 
partmentof thecorporation, and especially of Mr. Cochrane, 
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Mr. Gale’s assistant mechanical engineer. The general 
arrangement of the works in Glasgow and Manchester 
is shown in the diagrams, Figs. 1 to 3, page 361. The 
engine-house in each city is laid out to contain six sets 
of vertical triple-expansion engines of 200 indicated 
orse-power each, of the kind introduced by the author 
in 1880; but in the earlier engines the cylinders were 
arranged compound, with one high-pressure and two low- 
pressure cylinders. The scale on which the two stations 
have been planned is the result of the experience gained 
in London, which has demonstrated that for hydraulic 
power supply a station of about 1200 horss-power is the 
most economical both in working expenses and in outlay 
of capital. : 

Engines.—The principal dimensions of the pumping 
engines in Glasgow (Fig. 4) are as follows: High- 
pressure cylinder, 15in. in diameter ; intermediate, 22 in. ; 
low-pressure, 36in.; and all three 24 in. stroke ; cranks 
set at 120 deg., in the sequence—highb, low, intermediate ; 
pumps single-acting, 13 in. in diameter and 16 in. stroke ; 
surface-condenser 530 square feet of condensing surface ; 
crankshaft journals, 7 in. in diameter; flywheel, 7 ft. in 
diameter, weighing 2 tons. The engines are designed to 
work with a steam pressure of 150 lb. per square inch 
above atmosphere, and this is the boiler pressure adopted 
in the recent stations in London and Glasgow; but in 
Manchester the pressure of only 120 Ib. is used, at the 
request of the committee of the corporation who had 
charge of the undertaking. The Glasgow engines have 
not yet been tested for economy, but the London station 
of similar character at Wapping gave a consumption of 
14.1 lb. of water per indicated horse-power per hour. 
(Proceedings, 1894, pages 536-51.) 

Boilers.—The boilers in Manchester are of the usual 
Lancashire pattern, five in number, 7 ft. 6 in. in diameter, 
and 30 ft. long. In Glasgow, as coke breeze is to be used 
for fuel, and as there is ample space under the reserve 
water tanks, it was determined to arrange the house for 
eight Lancashire boilers, 7 ft. in diameter and 30 ft. long ; 
at present only four have been fitted for the three sets of 
evgines already in place. Since the station was designed, 
the corporation have determined to add to the boilers 
Watmun automatic circulating apparatus for increasing 
their efficiency. Both in Manchester and in Glasgow two 
of Green’s economisers, with 160 tubes each, have been 
fitted at the back of the boilers (Fig. 4). 

In the recent Wapping and City-road stations in 
London, Fairbairn-Beeley boilers have been used, as 
shown in Figs. 5 to7; and these, with the economisers, 
have given under trial the remarkable result of 11.11 lb. of 
water evaporated from the temperature 63.5 deg. of the 
hot-well feed, and at the temperature of 362 deg. corre- 
sponding with 143.3 lb. pressure above atmosphere, or 
13.44 lb. of water evaporated from and at 212 deg., with 
1 lb. of dry Nixon’s coal, having a calorific value of 
15 5 lb.; the thermal efficiency of the boiler was therefore 
86.7 per cent. It will be interesting to compare this result 
with that of the Glasgow boilers when they can be tried. 
Accumulators.—The accumulators at the Manchester 
and Glasgow stations are of the same capacity, Fig. 4, 
namely, two at each station, having rams 18 in. in dia- 
meter and 23 ft. stroke, and each loaded with 127 tons, 
inclusive of ram and casing. 

Delivery.—Each set of engines is designed to deliver 
230 gallons per minute at a speed of 60 revolutions or 
240 ft. of piston; but it is not intended that they should 
be run in regular work at more than 50 revolutions 
or 200 ft per minute. Assuming that five engines are 
working at the same time, the total regular working capa- 
city of the stations when fully equipped is 57,500 gallons 
per hour at 1120 1b. per square inch. The maximum re- 
corded during rezular work in an hour at the Wapping 
station of the London Hydraulic Power Company, with 
five engines running, has been 66,000 gallons at 800 Ib. per 
square inch, or an average for each of the five engines of 
45 revolutions per minute. The reason for dividing the 
power at a station into so many units is, of course, that the 
demand for power, as for lighting, is so irregular, as 
shown in Fig. 8, that the maximum demand is main- 
—— approximately for only an hour or two during 
any day. 

Site of Station.—The general arrangement of the Man- 
chester and Glasgow stations has been determined mainly 
by the configuration and situation of the site selected. 
At first view the proposed site for the Glasgow works 
appeared difficult to lay out eatisfactorily ; but the solu- 
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tion ultimately arrived at, the author thinks, has fulfilled 





the required conditions in a fairly satisfactory manner, 
both mechanically and architecturally. The problem was 
solved by dividing the site into two areas at different 
levels by a heavy retaining wall, Fig. 9; and an attempt 
has been made to give the buildings a more imposing 
character than has been usual in such works. The posi- 
tion of the site seemed to require this, and the suggested 
elevation was at once accepted by the committee as being 
appropriate to its surroundings. 

Water.—Both in Manchester and in Glasgow the water 
supply is taken from the corporation mains; so that no 
pumping is required to fill the tanks, and no filtering 
apparatus is needed. The whole arrangement of these 
stations is thereby much simplified as compared with 
those in London, where Thames or canal water is used ; 
it is also unnecessary to have the same large reserve of 
water in the tanks. At the Wapping station in London, 
for instance, the tanks over the boilers have a total 
capacity of 237,000 gallons; and in addition there are 
underground reservoirs of filtered water, containing 
500,000 gallons. In Manchester and in Glasgow the 
whole storage provided is only 230,000 gallons and 200,000 
gallons respectively. 

The pipes in the engine and boiler houses are all 
arranged on the duplicate or circuit system; and great 
attention has been given to the provision of sufficient 
access to all parts of the machinery. 

Mains.—The supply from the stations in Manchester 
and Glasgow is taken to the streets through four mains, 
which are laid in circuit, with valves at intervals of about 
440 yards. Connecting mains have a valve at each end, 
so that the majority of buildings supplied have two ways 
by which the power can be obtained. The largest mains 
laid in Manchester are 6 in. in internal diameter, and in 
Glasgow 7 in., Figs. 10and 11. The reason for the adoption 
of 7-in, mains in Glasgow is that there is a tendency to re- 
duction of bore through corrosion due to the action of 
the Glasgow water; in consequence of which Mr. Gale 
withed the mains to be larger than the usual siza, The 
mains at present laid, or in progress of laying, in Man- 
chester and Glasgow are shown in Figs. 1 and 2. Sec- 
tions of the mains, stop valves, and valve pits, are shown 
in Figs. 10, 11, 13, 14, 15, and 16. 

Joints.—The joints of the pipes are precisely the 
same as those used for the lower pressures in Lon- 
don and elsewhere, as shown in Fig. 12, The pack- 
ings are gutta-percha rings inserted in a V groove, 
and the pipe ends are spigot and faucet. The setting 
back of the flanges, so as to leave a considerable projec- 
tion of the pipe ends beyond them, has greatly 
strengthened the pipes, without adding any weight ; and 
so far as is known, only one failure of a pips flange made 
on the author’s plan has occurred during the last ten 
years. This failure occurred through a settlement in 
Bishopegate-street, London. With pipes made without 
the flanges set back, many failures have occurred. 

Registration of Supply.—Always supposing that the 
demand for the power is large enough, the commercial 
success of public hydraulic-power stations is largely de- 
pendent upon the proportion of the total output which 
can be accounted for by the meters employed. It is im- 
possible to obtain a high efficiency of the machinery in 
use without a great deal of time and attention being given 
to the registration of the supply. The means employed 
for registration, therefore, and for the maintenance of 
efficiency, are of great interest and importance in connec- 
tion with the distribution of hydraulic power. This par- 
ticular question has not been previously dealt with by the 
author so fully as to render it superfluous to revert to it 
here. The London supply of power is so largely in 
excess of anything required elsewhere, that the experience 
gained in London is the most valuable ; and the present 
remarks on this head will apply mainly to London. 

Efficiency.—The first two matters to determine are the 
quantity of power delivered by the engines into the 
mains, and the rate of flow as far as possible throughout 
the day. The quantity of power is ascertained by a 
record of the engine revolutions obtained with the usual 
counters. A constant is used, which for the London 
engines is reckoned as 4.8 gallons per revolution. This 
constant has been verified from time to time by observing 
the quantity delivered from the tanks during some hours 
by direct measurement; and no alteration is allowed in 
this constant under any circumstances. The counter 
readings are taken in London at 6 o’clock in the morn- 
ing and 6 o’clock at night, and are entered in the engine- 
room log-book. These readings give the amounts from 
each station every 12 hours; and the returns from the 
several stations are collected and entered in a general 
log-book. Every six -or seven weeks the meters are read 
on the consumers’ premises, and the totals are collected, 
and the efficiency of the system is determined by the 
fraction representing the ratio of the quantity registered 
by the meters to the quantity pumped as determined by 
the counters. This ratio in London is found to vary con- 
siderably in different quarters of the year, and in different 
years. It has never been higher in any quarter than 
0.9826, and has never been lower than 0.8560. The fol- 
lowing are the ratios of efficiency for the 10 years 1885 to 
1894 in London, and for six years in Liverpool : 








London. Liverpool. 

1885 0.8665 
1886 0 9250 
1887 0.9400 
1888 0 9370 
1889 0.9545 0.9450 
1890 0.9576 0 9590 
1891 0.9089 0.9853 
1892 0.9240 0.9304 
1893 0 9119 0.9543 
1894 0.9181 0.9592 

Average 0.9243 0.9555 
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The causes which produce the variations in these ratios 
of efficiency are themselves very variable ; and with an 
extensive supply, such as obtains in London, it would be 
almost impossible to indentify the locality of the losses 
if the record of daily deliveries and the quarterly reading 
of meters were all there was to dependon. The sources 
of waste and error are of two kinds: firstly, those which 
occur before the ay reaches the consumers; and 
secondly, those which appertain to the consumers’ 
machinery and to the meters. The losses of the first kind 
are made up of leakage past the suction valves of the 
pumps; of leakage in the mains, and in the packings of 
the valve glands connected with the mains; and of losses 
in frosty weather by pumping water to waste for the 
purpose of maintaining the circulation. The losses of the 
second kind are due to defects in the registration by 
the meters; to leakage from consumers’ machines, where, 
as is generally the case, the exhaust water only is re- 
gistered ; and to drainage from consumers’ machines an 
pipes. The last loss is considerable in winter, when con- 
sumers make a practice of draining their pipes after work 
every day. 
(To be continued.) 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 14, 

Now that a dozen or more of the larger steel-making 
concerns have bought up all the furnace products they 
want for the next six or eight months, advancing 
prices thereby 6 dols. to 7 dols. per ton, there is a 
prospect that the market may soon recover a little. 
No serious decline in prices is possible, for the reason 
that production for months to come is contracted for 
at high and fixed prices. Then we are face to face 
with enlarging requirements, which will have to be 

rovided for not later than during the winter months. 
There are certain signs already of this ; but large con- 
sumers, such as railroad interests, will wait until the 

resent momentum is exhausted. Steel billets have pro- 
ably reached high-water mark at Pittsburgh, because 
furnace production is about all contracted for. The 
market there and elsewhere is, however, very feverish, 
and there may be surprises in store. The bar, plate, 
shape, and sheet mills are all crowded with work, but 
during the past few days there has been a perceptible 
falling off in orders. Industrial conditions are favour- 
able. Boilermakers are short of men. Tool shops are 
booking orders more rapidly than for a year or two. 
Still thereis not a great rush. Business interests have 
suffered from financial conditions, and there is an 
apprehension yet that the Government may be obliged 
to borrow largely. The American people are counting 
the months until the present Administration will go 
out of power. 





BEDLINGTON LOCAL BOARD WATER 
SUPPLY. 

In the new water works just completed for the 
supply of Bedlington, situated 20 miles from Newcast le- 
on-Tyne, a special feature is the use of Halliday’s 
filters, the adoption of which has resulted in a con- 
siderable saving in the cost of the works, as we shall pre- 
sently show. The supply is drawn from the River Blyth 
at the weir, about a mile above the pumping station, 
the water being conducted in 18-in. earthenware pipes 
to two settling tanks beside the pumping station at 
Humford Mill. These tanks are 52 ft. by 47 ft. by 
8 ft. 3in. deep each. The two tanks occupy the site 
of the gand filter beds formerly in use, but now dis- 
carded. 

There are two pumping engines. Each steam cylinder 
is 24 in, bore by 3 ft. 6 in. stroke, the working steam 
pressure being 40 lb. to the square inch. Each cylinder 
drives a 9-in, double-acting pump, delivering 47 gallons 
each stroke. The pump works 14 strokes per minute, 
so that the two pumps lift and force 39,480 gallons 
per hour against a pressure of 100 lb. to the square 
inch. The water is thus delivered at the filter-house 
1} miles distant. The pressure is reduced to 25 lb. to 
the square inch by travelling up the main pipes from 
the pumps to the filter-house, which latter stands 
170 ft. above the pumps. The filter-house is a one- 
storey building 60 ft. by 12 ft., in which four of Hal- 
liday’s double-cylinder high-pressure filters are fixed, 
there being room for enother pair to be added when 
an increased supply of filtered water is required. The 
water is pumped through the four filters and distri- 
buted throughout 45 miles of pipes to the various parts 
of the district. The residue of filtered water not con- 
sumed flows into the reservoir by the standpipe. 

There are four filters on the one line of pipe, and the 
number could be increased indefinitely to suit require- 
ments. These are similar in design to those installed 
at Crewe, and illustrated by us in vol. liv., page 119. 
There are two cylinders to each filter, the outer casing 
being circular, with a dished bottom and a flat top. 
Two strong cast-iron plates are fitted inside. These 
are perforated, and over them are galvanised steel 
wove wire sheets, with six skeleton rings at various 
heights inside, having similar wire sheets. The plates 
and rings are held at their respective levels by stay 
bolts passing through them and fitted with ferrules, 
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placed between the wire sheets. The water may be 
sent through the filtering medium once or twice, or be 
made to pass without filtration by the operation of a 
threeway cock at the bottom of the filter. Again, the 
water may be sent downward through the filtering 
material to wash it, in which case the cleansing water 
is turned to waste. The taps are of brass, with cast- 
iron cases. 
The Local Board had sand filter beds put down some 
16 years ago, the filter bed being 107 ft. by 47 ft. This 
was found to be inadequate, and it was found that it 
would require another filter bed of the same size. This 
it was estimated would cost 4180/., plus a further 500/. 
to put the old filter bed in order, making 4680/. The 
old filter bed or tank, which may be taken at 3500/., 
would have brought the total cost of filtering plant 
The cost of maintenance, exclusive of 
eam and interest, is 2111. 6s. 6d. per year. The 
igh-pressure filter, as described above, together with 
the filter-house, cost 1900/.; the cost of maintenance, 
exclusive of principal and interest, is 150/. per year, 
and this cost includes a complete renewal of the filter- 
ing medium—animal charcoal—once per year. The 
charcoal may be used for a longer period, but this is 
not recommended by the makers with the class of 
water taken from the River Blyth. The quantity of 
water passed through the filter per year may be taken 
as 146 million gallons, 





LONDON WATER SUPPLY; THE STAINES 
STORAGE SCHEME. 

To THE EnrTor oF ENGINEERING. 
Srir,—Referring to the letter from ‘‘ A. J. H. S.” which 
appeared in your issue of the 6th inst., ib must be remem- 
bered that the 15,000,000/. of capital expenditure of the 
London waterworks companies includes all the original 
cost in establishing the companies, alterations and re- 
movals of works, filtering plant, and distribution. 

I think, if reference be made to the report on the Staines 
scheme, published in the appendix to the report of the 
Royal Commission on Metropolitan Water Supply, it will 
be found that Messrs. Hunter and Fraser were comparing 
the cost of asupply from the Thames with that of a supply 
from a distant source, to both of which filtration and dis 
tribution would be a common necessity, and, therefore, a 
common expense. 

I an, Sir, your obedient servant, 


A Constant READER. 
London, September 16, 1895. 








EARLY GREAT WESTERN LOCOMOTIVES. 
To Tue Epiror oF ENGINEERING. 

Srr,—I have read with surprise the letter of Mr. Sekon, 
page 338 ante, and can at once reply that there is not a 
word of truth in his statement that ‘‘ Mr. Stretton affirmed 
that Mr. Dean wrote,” &c. 

I do not affirm anything of the kind, for throughout the 
correspondence it will be found that I have not mentioned 
the name of Mr. Dean, and certainly I have great cause 
to protest against having untrue statements made and 
given as quotations from my writing. 

My letters appear in your columns, fortunately, there- 
fore, the truth can at once be proved. In your issue of 
August 16, page 223, I gave an exact copy of the list of 
Great Western engines which were shown, and which I 
saw, at the Chicago Exhibition. That list was prepared 
and bore date 1839 ; it was, therefore, old, and both torn 
and dirty. I did not either prepare the list or forward it. 
That the list is correct has never been called in question, 
- — most closely confirmed by the book of Whishaw 
0 . 

From the position I held with reference to the Exhibi- 
tion, I was well — with a very large part of the 
correspondence and information which passed between 
English railway companies and the Exhibition authorities. 

Questions of opinion are, of course, very possible upon 
matters of history, but the statement of Mr. Sekon is 
simply a question of the truth of quotations which have 
appeared in your paper within the past few weeks. If 
the editor would himself look over my letters in En- 
GINEERING, he would see that the name of Mr. Dean is 
not mentioned therein. 

Yours truly, 
CriemENT E. Stretton. 

Saxe-Coburg House, Leicester, September 13, 1895. 

{This correspondence commenced on page 649 of our 
last volume, and was continued on pages 710 and 773. 
It was revived again in this volume in the issue of 
August 2. and has appeared on pages 145, 192, 223, 252, 
278, 309, 310, and 338. We have read it carefully through, 
and cannot find that Mr. Stretton has ever mentioned the 
name of Mr. Dean in our columns.—ED. E.] 





To THz Eprror oF ENGINEERING. 
Srr,—Having read Mr. G. A. Sekon’s letter in your 
issue of the 13th inst.. in which an extract from a com- 
munication from Mr. Dean is quoted, I feel that I cannot 
allow that letter to pass altogether unnoticed. : 

In the first place, therefore, I beg to state that, if Mr. 
Sekon will take the trouble to read over all the corre- 
spondence which has taken place on this subject, I think 
he will find that Mr. Stretton never mentioned Mr. Dean’s 
name at all in connection with the statements given by 
the railway company. Mr. Stretton merely said that the 
Great Western Railway Company had sent the statement 


This I believe to be the actual fact. It does not follow 
that the information necessarily came from Mr. Dean. 
In the next place, I happen to know that the list of 
engines was an old document bearing date 1839, and 
I understand that it was said at the time to be one of 
the oldest railway documents in the possession of the 
company. 
Since writing to you last week, I have been in commu- 
nication with Messrs. Sharp, Stewart, and Co., who 
inform me that in 1838 they built for the Great Western 
Railway three engines, the “Lion,” the ‘‘ Atlas,” and 
the ‘* Eagle,” as stated in my last. They have also 
given me details which agree with those embodied in the 
statement I have already given. 

I am, yours truly, 

D. H. Lirrironn, 

27, Bank-street, Dundee, September 17, 1895, 





THE RACE TO THE NORTH. 

To THE EpiTog OF ENGINEERING. 
Srr,—Your correspondent ‘‘ E. B. D.” calls attention 
to the timing of the east coast express, as given in your 
issue of August 23, which shows an impossible speed be- 
tween East Linton and East Fortune. Undoubtedly a 
mistake was made in recording the time passing one of 
these stations. The true speed over this piece works out 
as follows: 

Cockburnspath to Innerwick, 2 miles 60 chains, in 
2 min. 18 sec. = 71.7 miles per hour. 

Innerwick to Dunbar, 4 miles 40 chains, in 4 min. 
8 sec. = 65.3. 

Dunbar to East Linton, 5 miles 60 chains, in 5 min. 
22 sec. = 64.3. 

East Linton to Drem, 5 miles 60 chains, in 5 min. 
25 sec. = 63.8. 

_Absolute accuracy is almosb an impossibility when 
timing such a run, even in broad daylight, much less on 
a moonless night. Itinvolves the accurate noting down 
of approximately 800 figures, to say nothing of number- 
less notes and observations, 

It may be worth while noting that the time of arrival at 
York of the east coast express on the “‘ record ” night was 
11 hr. 1 min. 0 sec, Grantham to York having been 
covered in 76 minutes at a speed of 65.2 miles per hour. 
Tam, Sir, yours faithfully, 

THE WRITER OF THE ARTICLE. 





RusstAN ENTERPRISE.—The Russian Government has 
appointed a commercial agent at Constantinople. It will 
be the duty of this new official to do his best to extend 
Russian commercial relations with Turkey, Egypt, and 
the Balkans, 





CANADA AND NEw ZEALAND.—A reciprocity treaty has 
been arranged between Canada and New Zealand, but no 
details are at present forthcoming. Mr. Ward, speaking 
at Winnipeg, promised to recommend the New Zealand 
Parliament to grant a subsidy to the Vancouver service if 
the Canadian Pacific Railway Company would run a line 
of steamers direct to New Zealand. The company, it is 
added, has submitted an advantageous offer. 





EXHIBITION AT JOHANNESBURG, 1896.—An international 
exhibition is being organised at Johannesburg, the capital 
of the Witwatersrand gold region, and is to remain 
open from April, 1896, for six weeks. The grounds 
comprise 40 acres, and the idea of the Director-General, 
Mr. Charles P. de Garmo, is to afford manufacturers an 
opportunity of introducing their products to South Africa 
more directly than heretofore. The exhibition will be 
divided into 34 sections, amongst which are agriculture, 
mining, engineering, railway plant, naval architecture, 
machine tools, hydraulic plant, electricity, &c. The 
Government have agreed that all goods for exhibition are 
to be imported in bond free of duty; a guarantee fund 
has been raised ; but it is anticipated that with numerous 
side shows the exhibition will be financially successful. 
The price for space is 10s. per square foot, 





Biast-FURNACES IN THE UNiTRD States.—The number 
of furnaces in blast in the United States at the commence- 
ment of August, 1895, was 200, their aggregate weekly 
productive capacity being 180,525 tons. The correspond- 
ing number of furnaces in blast at the commencement of 
February, 1895, was 179, their aggregate weekly produc- 
tive capacity being 163.391 tons. The corresponding 
number of furnaces in blast at the commencement of 
August, 1894, was 135, their aggregate weekly productive 
capacity being 115,356 tons. The corresponding number 
of furnaces in blast at the commencement of February, 
1894, was 125, their aggregate weekly productive capacity 
being 99,242 tons. The ee Gm number of furnaces in 
blast at the commencement of August, 1893, was 169, their 
aggregate weekly productive capacity being 107,042 tons. 

he corresponding number of furnaces in blast at the 
commencement of February, 1893, was 251, their eggre- 
gate weekly productive capacity being 171,201 tons. Ib 
will be seen that there has been a substantial increace 
in production during the last six months, while when the 
comparison is extended to August, 1894, the recovery is 
still more marked. The stocks of pig on hand in the 
United States at the commencement of August, 1895. 
were estimated at 460,990 tons, as compared with 549,068 
tons at the commencement of July, 648,132 tons at the 
coumencement of June, and 780,729 tons at the com- 
mencement of May. Stocks are, accordingly, shown to 
have considerably decreased during the last three months 
—a state of things which, of course, justifies the increase 





and had given the other information called in question by 





The filtering medium, animal charcoal, is, of course, 


Mr. Sekon to the authorities of the Chicago Exhibition. 


observable in production. 
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ENGINEERING INSPECTORS OF THE 
LOCAL GOVERNMENT BOARD. 


We have more than once called attention to the 
unsatisfactory manner in which public appointments 
of a technical nature are filled up, and we are by no 
means inclined to let the matterdrop. Thesubject 
has been already reviewed in a general way in our 
issues of March 22 and June 21 of this year, and 
our opinions were more particularly expressed on 
May 31, when the headship of Cooper’s Hill Engi- 


be | neering College was dealt with. We now propose 


treating of the engineering inspectorships of the 
Local Government Board, of the qualifications for 
such appointments, of the duties and emoluments 
attached thereto, and of the manner in which such 
important posts are at present conferred. 

The public interest demands that in no case shall 
any person be elected to a situation in the Im- 
perial service unless he have the fullest possible 
qualifications, and this applies with redoubled 
force to anything in the nature of a technical post, 
the necessary knowledge for which can only 
mastered by a long and laborious pupilage, and 
after much practical study of details. It is diffi- 
cult, then, to understand why this rule should be 
violated as regards a certain section of the appoint- 
ments under our immediate attention. It is neces- 
sary that the strong light of criticism should be 
directed on all such doubtful cases, and we do not 
hesitate to affirm that there is much room for 
improvement in this department of the public ser- 
vice, though it is by no means the only branch 
which is capable of sweeping reform in a similar 
direction. 

The following Table will show at a glance the 
present position of the engineering inspectorships of 
the Local Government Board : 





| 





| | 
Appointment. Salary. | C.E. | R.E. | No. 

i 7 £ | 
Chief Engineering Inspector .. 1200 ac 1 1 
Deputy», i “1000 Bap te 1 
Engineering Inspectors -- {600 to 800 3 | 5 8 
Rotate es. PS SE Be ae roe 





It will be seen that out of a total of 10 inspector- 
ships no less than six are held by officers of the 
Royal Engineers, and that the head of the staff is 
also a military engineer, holding the most highly 
paid office under the Local Government Board, 
with the exception of those of the President and 
of the Permanent Secretary. These facts speak for 
themselves. But, further, we notice that the Water 
Examiner of the Board, under the subordinate Me- 
tropolis Water Act Department, is likewise a Royal 
Engineer, who receives the handsome salary of 8001. 
per annum, in addition to his regimental pay. 

As our readers are aware, the duties of these 
inspectors consist in holding inquiries on behalf of 
the Local Government Board when a corporation, 
or an urban or rural authority, wishes to borrow 
money for such engineering schemes as sewage or 
water works, &c., and in advising as to the acceptance 
or refusal of the designs, for which civil engineers 
are responsible. These duties, therefore, are 
strictly those of the civil engineer, into which, by 
no stretch of ingenuity, can a military likeness be 
introduced. It is clear also that a civil engineer is 
the best trained and most suitable man for such 








work, and it isonly when we remember that the 





Chief Engineering Inspector is a Royal Engineer, 
that can we understand the mystery surrounding 
the preferment of his brother officers. 

If military engineers must be ‘‘ employed” during 
time of peace, their employment should be useful 
employment, and not the rusting that must follow 
the occupation of civil berths. Justice demands that 
the rights of civil engineers should not be ignored 
in the systematic style hitherto adopted, since there 
can be no doubt that they are the most eligible 
men for the places before us. Though we admire 
Royal Engineer officers personally, we cannot for 
a moment admit their claims to pose before the 
public as civil engineers and architects. A brief 
two years’ course at Chatham, where the curri- 
culum of study is amazing in its pretensions, is 
not a sufficient training for a civil post which is 
exclusively technical in its nature, and which 
requires wide and varied experience of civil works 
for the proper understanding and execution of 
its duties. We by no means consent to the 
imputation which has sometimes been ad- 
vanced as an excuse for this wholesale 
ousting, that civil engineers are not, commonly 
speaking, so well educated as Royal Engineers. 
In fact, the reverse might almost be said, for the 
general education of the civil engineer has, like 
everything else, advanced with the times, and not a 
few of them nowadays are university graduates, 
not only in engineering, but in science and arts also. 

A contemporary recently pointed out (The Engi- 
neer, July 19) with reference to railway inspectors 
under the Board of Trade, where again the quasi- 
soldiers have succeeded in grasping these moat re- 
sponsible and purely civil situations, that their 
knowledge of railway engineering was so diminu- 
tive as to be absolutely dangerous, and that the 
decisions have frequently been so unfair as to give 
rise to mass meetings of indignation among engine- 
drivers, such as the one convened at York on 
January 27 last, protesting against the decision of 
Major-General Hutchinson, R.E., on the North- 
allerton disaster. That individuals who have 
had no practical or effective training should be 
put into posts where the most special and 
expert qualifications are absolutely essential, 
to the exclusion of specialists who, from the 
very nature of their apprenticeship, can only 
be recruited from civilians, is perfectly inde- 
fensible. The Government requires all its civil 
servants to pass most searching and impartial 
examinations to test their fitness for the offices 
to which they aspire, and why Royal Engi- 
neers should be exempt from these ordeals and 
jumped into the best berths over the heads of 
civil servants is beyond the comprehension of any 
open and fair-minded person. If it be neces- 
sary that military engineers should have some 
insight into civil engineering matters, why not let 
them share the subordinate posts, where the best 
opportunities of acquiring such information are to 
be obtained, and where they would have to do the 
work themselves, and not rely upon others to do it 
for them ? 

We hope that on the accession of the new Chief- 
of-the-Staff at Pall Mall there will be a reawaken- 
ing, and the beginning of a new era; and as 
regards the Local Government Board, we sincerely 
trust Mr. Chaplin will set to and put the engineer- 
ing inspectorships, at any rate, on a satisfactory and 
disinterested basis, such as is loudly called for by 
the public interest. 

The question of what to do with the 600 surplus 
officers of Royal Engineers is not really difficult to 
answer. We observed in a military journal a short 
time back that a project was on foot for the Topo- 
graphical Survey of British possessions in Africa. 
Here, then, is a fine field for the corps for many 
years to come, and a work which is practically in- 
exhaustible and warlike in its character. It is 
true there would be no comfortable armchair billets 
and no civilians to boss, but then our friends 
would be giving real and valuable service to their 
country, as well as working for their own good. Their 
knowledge of war would be kept up in repelling 
native attacks—slight reminders of Isand) wana— 
and, of course, no opportunities would be lacking 
to become *‘ keen sportsmen.” Many other of our 
colonies, too, need surveying, and it is scarcely 

ssible to conceive of a more convenient and excel- 

ent method of turning to advantage the mischievous 

series of blunders which created so many super- 
fluous and practically idle officers. We make a 
present of the suggestion to the Marquis of Lans- 
downe and his advisers, 
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THE PROFITS OF BRITISH RAILWAY 
WORKING. 

Tue balance.sheet of British railways has this 
week been published from the Board of Trade, and 
is attested by two such expert auditors as Messrs. 
R. Giffen and Francis J. 8. Hopwood. The 
result is gratifying, as it represents more profit 
to the shareholders, and reflects an increase 
in the commercial activity of the nation. Thus 
the receipts from goods traffic are higher than they 
have ever been before, representing 43.38 millions 
sterling, while the best year formerly was 1891, 
with 43} millions sterling. In ten years the in- 
crease has been nearly six millions, or nearly 15 per 
cent., a convincing evidence of trade expansion. 
Again, as to the satisfaction of the shareholder it is 
reflected in the addition of two millions sterling to 
the divisible profit for the year, and this, even con- 
sidering the larger capital, is satisfactory. The 
gain in profit in ten years has been 3.7 millions 
sterling, but last year’s total falls short by some 
200.0001. of the highest profit of the best year—1889. 
Then the proportion of profit to the total capital 
was 4.01 per cent., last year it was 3.54 per cent., 
and ten years ago it was 3.83 per cent. This de- 
crease on the decade is due largely to increased 
capital, but more to the increase of expenses due 
to Parliamentary enactments as to hours of labour, 
&c., for the gross receipts have increased at the 
same ratio as the addition to real capital. 

The capital involved at the end of the year was 
985.4 millions, an increase of 14.1 millions on the 
year; but of this only 11.1 millions were real 
additions, the remainder was due to the conversion 
and consolidation of stock, principally on the 
London and South-Western. This augmentation 
is below the average, which is 18.4 millions per 
annum, three-fourths of which only has been real 
increase. The addition to mileage on the year was 
262 miles, rather less than in some previous years ; 
but above the average for the past ten years—174 
miles. It would thus appear that the addition in 
ten years of 1739 miles to road had involved an 
addition of 1840 millions to capital, or 1750 of real 
additions; but, as a matter of fact, even real 
additions to capital are required now, not so much 
for railway extension as for superior equipment, so 
that there is little direct relation between capital 
and mileage. It may here be stated that the 
ordinary stock is equal to 36 per cent. of the 
total ; the guaranteed and preference 36 per cent., 
and the loans and debenture stock 28 per cent. 
The tendency of recent times has been towards an 
increased proportion in the last-named, for in 1885 
the proportion was 25 per cent. It is also remark- 
able, too, and reflects on the return to ordinary 
stock, that loans and debentures now rank at lower 
interest—3} per cent. instead of 4.18 per cent. ; 
guaranteed stands at about the same, just over 4 
per cent. ; while the ordinary has dropped from 
4 04 to 3.80 percent., a decrease scarcely equalling 
that in the return to gilt-edged securities generally. 
Curiously enough, too, while England, Wales, and 
Scotland suffer to the extent of 0.3 per cent. in 
their railway profit in the ten years, Ireland last 
year did better than in any year in the decade, 
having earned 3.87 per cent., against 3.01 in Scot- 
land and 3.62 per cent. in England. 

It is interesting to inquire how the 2.16 millions 
of extra profit has been earned. In the first place, 
it will be remembered chat the comparison is 
against a year when results were materially affected 
by the coal strike of 1893 ; but the loss has been 
made good, with quite 1} millions sterling of 
gross receipts in addition. In the first place, the 
passenger earnings have never receded during the 
past nine years, the aggregate addition in that time 
having been 6.7 millions = fully a fifth of the 
total in 1886. It is in respect of goods traffic that 
the return is most significant. Last year the coal 
strike and other causes brought about a decrease of 
1.87 millions sterling ; the extent of recovery has 
been 2.38 millions, showing half a million sterling 
of net gain, and bringing the return, as with pas- 
sengers and miscellaneous, to the highest figure yet 
reached. As regards general merchandise, it is not 
surprising to find, in view of the depression in 
trade generally, that the gain for the year is prac- 
tically equal to the loss in the preceding year, the 
result on two years being an increase of 124,0001., or 
4 per cent. Live stock shows a remarkable increase 
—93,000/., equal to 6.9 per cent , the total of 14 
millions being larger than in any previous year in 
the decade. The greater part of the year’s gain, 





however, is under minerals, the receipts from which 
have increased by 1.69 millions, or 10.3 per cent. 
But then a year ago there was a decrease of 1 42 
millions, so that the net result on the two years is 
an addition of 272,000/., equal to only 14 per cent. 
on the total of 1892. The recovery was checked by 
the Scotch coal strike in the summer of 1894, and 
from this cause we find that the minerals carried 
by the Scotch companies showed a decrease of 
286,0001., or 114 per cent. 

The receipts from merchandise were augmented 
to the extent of 2.6 per cent., while the tonnage 
increased by 5.4 per cent. Similarly, mineral 
tonnage gained by 12.7 per cent., while the receipts 
advanced in a less proportion—10.3 per cent. Had 
the ton-mileage been available, it would have been 
possible to determine whether this difference is 
evidence of lower rates or a greater haulage and less 
ratio of terminal charges. In this connection, too, 
it is interesting to note that coal mined throughout 
the kingdom was only 3.6 per cent. greater than 
two years ago, so that the railway companies have 
the satisfaction of having carried a larger pro- 
portion of the coal actually mined, the mineral ton- 
nage in two years having increased 6 per cent. 

There has been economy in train-mileage. We 
have seen that the passenger receipts were 1.8 per 
cent. higher; the train- mileage only increased 
1.4 percent. Again, while the goods receipts went 
up 5.8 per cent., and the tonnage 10.6 per cent., 
the train-mileage was only 5.4 per cent. more. The 
gros3 result shows an increase of 4.6 per cent. in 
money, and only 32 per cent. in train-mileage. 
Thus each locomotive did more work, helping to add 
to the profit. The average receipts per train-mile, 
although .43d. better than in the previous year, 
are, however, less than some years ago, for now 
they are 57.56d., 1d. less than six or seven years 
ago. In America the earnings are 65d. per train- 
mile. 

With an increase in the tonnage carried of 31 
million tons = 10.6 per cent.; in the number of 
passengers of 38} millions, or 44 per cent.; and 
in the gross receipts of 3.7 millions = 4.6 per 
cent., an addition to expenditure is naturally 
to be expected ; but all concerned are to be con- 
gratulated on the fact that the expenses have 
not increased in the same ratio. For three years 
the proportion of expenses to receipts had steadily 
increased, reaching 57 per cent. last year as compared 
with 52 per cent. in 1890. Last year it was only 
56 per cent. The items on which there has been the 
greatest economy are maintenance of way and 
repairs and renewals, the increases under theze 
two heads being practically only nominal. Here, 
more than in any other item, the extent of traffic is 
not directly operative, and it is pretty evident that 
great effort has been put forward to economise. 
The cost of locomotive power is the same as two 
years ago, notwithstanding that the goods train- 
mileage was .7 per cent. greater, and the passenger 
train-mileage 1.4 per cent. A considerable part 
of the locomotive charges is made up by fuel, 
and here, notwithstanding the greater mileaga, the 
aggregate cost of coal has decreased by about 4.4 per 
cent. Although there has been a decrease in the 
price of coal, this does not altogether account for 
the economy. It is partly due to greater fuel effi- 
ciency, and on this score is the more satisfactory. 
In other words, the companies have apparently 
been getting a greater amount of work out of the 
locomotives both in greater mileage and heavier 
loads with a less fuel consumption. 

Nor has this increased saving of 1 per cent. of the 
gross earnings involved any loss to the workmen. 
The locomotive running department cost 3.7 per 
cent. more in wages, although the mileage was 
only 3.2 per cent. more. If the wages in the 
repairing and renewing shops, and in the traflic 
department, be added, it is found that the increase 
is 3.7 per cent., against 3.2 per cent. more train- 
mileage. The tendency must ever be towards 
greater wages cost, in view of the expansion of 
traffic, the additional facilities offered, and the 
proceedings under the Act dealing with the hours 
of labour of railway servants. The only item 
which shows an increase per train-mile is taxes and 
rates. The total is 2.6 millions, an increase of 
230,000/., about 9 per cent. This follows upon an 
increase of 5 per cent. in 1892, and 9 per cent. in 
1893, the increase since 1891 having been 25 per 
cent. 

The total expenditure per train - mile was 
32.40d., as compared with 32.60d. per mile in the 
previous year, ‘There has been in recent years a 








steady increase under this head, amounting to 2d. 
per train-mile in six years. The receipts per train 
mile were 57.56d., or .43d. more than in the 
previous year. Here there has been a slight 
decrease in five years, but of less than ld. The 
net earnings per train mile were 25.16d., .63d. 
more than in the previous year. But in previous 
years the return was higher, having been about 
274d. for several years. As we have said, how- 
ever, the decrease in expenses gives a net return 
per train-mile which must be regarded as satis- 
factory. That a decrease in expenditure has been 
made wherever possible —in respect of train- 
mileage, in fuel consumption, in locomotive charges 
and rolling stock, and also in maintenance of way 
—must be gratifying to railway shareholders, pre- 
suming always efficiency to have been maintained. 
It is only in such items that there can be taving, 
and it seems scarcely to be expected, as pointed 
out by Mr. Giffen and his colleague, that the 
main items of expenditure can be appreciably 
lessened in the next year or two, especially in view 
of the tendency of the cost for wages to increase, 
and of the present low range of prices generally. 
With an average return to ordinary stock of 3/. 16s. 
per cent., and a profit on all capital of 3/. 15s. per 
cent., it can scarcely be said that the British rail- 
way working is other than satisfactory to the share- 
holder. 








THE SIBERIAN RAILWAY. 


Tue works in connection with the great Siberian 
Railway are being pushed ahead with much energy, 
and there can be little doubt but that this extended 
line will be completed earlier than was anticipated. 
Before six, perhaps even before five years, have 
elapsed, it will be possible to complete in 10, 12, or 
14 days a railway journey over a vast region 
which a few years ago was comparatively unknown, 
and the trip round the world will probably have 
been shortened by some 20 days. From St. 
Petersburg the journey vid Moscow and 
Somora to the Ural Mountains can be done 
in three days. The distance from St. Peters- 
burg to the Siberian frontier by rail is about 
1700 miles. At Tschetjubinsk commences the 
West Siberian Railway, which has a length of 
nearly 900 miles. This section of the line passes 
through a flat, fertile, somewhat monotonous 
country, and crosses the four rivers, Tobol, Ischjin, 
Irtzsch, and Ob. The cost of this portion of the 
Siberian Railway has proved to be rather less than 
was originally calculated, and the works have been 
so rapidly advanced, that it was possible in the 
early part of the present year to open the Siberian 
section to the town of Omsk, on the Irtzsch. 
Before the end of 1895 the railway will be com- 
pleted as far as the River Ob, and there will 
then be an unbroken line stretching eastward from 
Paris for a distance about 950 miles greater than 
the longest American transcontinental line. In nine 
days it will then be possible to travel from the 
borders of the Atlantic into the heart of Asia. 

Construction becomes more difficult between the 
River Ob and the city of Irkutsk, which is close to 
the Baikal Lake. The works on this section have 
been pushed forward rapidly during the last two or 
three years ; this portion of the line passes the towns 
of Omsk (55,000 inhabitants) and Tomsk (42,000 
inhabitants). The latter town boasts a university 
with several hundred students, a new library, 
several museums, and some well-endowed charitable 
institutions, which owe their existence to the gene- 
rosity of the well-known Russian merchant Sibir- 
zakow. The surface of this section (about 
280 miles) is undulating ; the line crosses some 
lower spurs of the Altai Mountains, and the out- 
posts of the long Sajon ridge advance close to the 
town of Irkutsk. A number of bridges over 
mountain streams are in course of erection on 
this portion of the railway. At Krowojarsk a 
bridge of 3200 ft. length across the Jenisey is 
required. Although the transport cf rails has 
been very difficult, there is every reason to 
believe that the railway will be completed as 
far as Krosnojarsk before the end of 1896. 
According to the original plan, i; was ex- 
pected that the line as far as Irkutsk would be 
opened for general traffic by the year 1900, but it 
may now be confidently predicted that this date 
will be considerably anticipated. The Krosnojarsk- 
Irkutsk section will now be pushed forward with a 
considerably increased staff of workmen. 

The town of Irkutsk is situated on the north side 
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of the River Anzora, which flows between steep 
rocks, and the stream of which is very violent and 
rapid. From the Baikal Lake to Irkutsk, a distance 
of about 45 miles, this river falls 400 ft. ; in spite 
of such an unfavourable régime there are regular 
steamers running there, covering the distance with 
the stream in about two hours, and against it in six or 
eight hours. Irkutsk isa rapidly growing town, the 
population of which has increased from 36,000 to 
50,000 during the last nine or ten years. The 
town was burnt down in 1879, but has been rebuilt 
in modern European style, and boasts a good 
theatre, a library, numerous schools, a section of 
the Russian Geographical Society, &c. At Irkutsk 
the railway works will, fur the present, be discon- 
tinued. The railway thence to Myskowshaja, on 
the opposite (the northern) side of the Baikal Lake, 
presents numerous difficulties ; it is 195 miles in 
length. The Russian engineers will apply their 
experience from the other portions of the line to 
this section, where there are numerous and very 
awkward precipices, and where a tunnel 2} miles 
long will be necessary. The cost of this section 
is estimated at about 2,350,000/., which is four 
times as much per mile as on the western section. 

To the east of the Baikal Lake, the line will 
pass through the districts known as Transbaikalia, 
the southera portion of which is called Dauria. 
This is a beautiful and fertile country ; in Dauria 
there are many colonies of Mongolese Lama con- 
vents, and the camel is generally used for trans- 
port. The railway will have to rise very consider- 
ably here in order to traverse a pass in the Jablonoi 
Mountains, some 3300 ft. above the level of the 
sea. Close to this pass is the divide between the 
rivers that flow into the Arctic Ocean, and those 
which flow into the Yellow Sea and other parts of 
the Pacific Ocean. 

The section between the Baikal Lake and 
Sretensk at the Schiika River will entail an expen- 
diture of about 5500,000/7. Along this part of 
the line lie the towns of Werchne Udinsk, with a 
large prison ; Tschita, a rambling town with some 
4000 inhabitants ; and Nertschinsk, which has a 
very high elevation. This town is considered the 
most desolate in Siberia ; it is stated that there are 
tich gold and silver mines in its neighbourhood. 

Sretensk is the terminus of the Transbaikalian 
section; it is located on the borders of the Schiika 
River, which is larger than the Rhine. The 
country here is almost a waste, and there are not 
even any roads ; all material for the railway has to 
come by water, round Asia, over Wladiwostok. 
This tract is inhabited by nomadic half-barbarian 
tribes. The section will only be taken in hand when 
the eastern portion, from Wladiwostok to the 
Amur Valley at Chabarowka, has been completed. 
The section between Sretensk and Chabarowka 
will be one of the most picturesque of the whole 
Siberian Railway. It will be about 300 miles long, 
and will have to be carried forward between the 
steep banks of the Schiika River. The Russian 
engineers at one time expected it would be neces- 
sary to take another route, but the only alternative, 
through entirely unexplored districts with vast prim- 
eval forests, would have proved even more difficult. 
The Sretensk-Chabarowka section is expected to 
cost about 11,000,0001. 

The last part of the great Siberian Railway 
runs almost due south from Chabarowka, where the 
Usuri River joins the Amur, to Wladiwostok. 
Its length is about 485 miles; of this about two- 
thirds were complete at the commencement of the 
present year, and the whole of this section will 
probably ere long be finished. 

There will be about 200 railway stations dis- 
tributed over the line. Wherever it is impos- 
sible for passengers to obtain private accommo- 
dation, hotels will be attached to the stations. 
The rolling stock will comprise 2000 locomotives, 
3000 passenger carriages, and 36,000 wagons. The 
passenger traffic will, with few exceptions, be 
confined to third and fourth class, and the tariff 
will be very low. The whole distance from Tschel- 
bajinsk, at the Asian frontier, to Omsk costs at 
present about 233. third class, and half that on 
fourth class. Between any two stations (which 
on the average are 26 miles apart), the fares are 
respectively Is. 4d. and 8d. According to this 
tariff it will be possible to travel from one end of 
Asia to the other for about 15/. There will be 
restaurant cars on some of the trains, 

The average speed decreases eastward. Whilst 
from London or Paris to St. Petersburg, the 
average speed is some 27 to 28 miles an hour, it is 





barely 22 miles between St. Petersburg and the 
Ural Mountains, and in Siberia only 15 miles an 
hour. The goods tariff will be fixed at a very 
moderate basis, and although the distance between 
Wladiwostok and Paris is about 8150 miles, it is 
expected that valuable goods, such as silk, tea, 
spices, &c., from the East, westwards, and dry 
goods, machinery, in the opposite direction, will be 
profitably carried by the Siberian Railway. 





A NEW SMOKELESS POWDER. 

A NEw smokeless powder has been produced in 
America by Mr. Hudson Maxim and Dr. Robert 
Schupphaus, which is beginning to claim public 
attention from the remarkable ballistic results 
which have been obtained by it, and from the 
novelty in its character and appearance. Several 
years ago, when smokeless powders were first intro- 
duced, and competitive tests were made mainly 
between them and the old forms of black and brown 
powders, it was easy to meet the ballistic require- 
ments then imposed. Many changes, however, have 
taken place since then; the high ballistic results 
attained by recent smokeless powders, together 
with the knowledge gained from experience as to 
the vital importance of securing permanent stability 
of the nitro-compounds entering into their composi- 
tion, have tended to place the present standard of ex- 
cellence for a smokeless powder very high indeed. 
To be considered satisfactory to-day, a smokeless 
eer must have earned a reputation for stability, 

ased upon tests severe enough to place that quality 
above question, and it must give ballistic results 
that were once deemed impossible. 

Experience in the use of smokeless powders has 
developed many things not at first anticipated, and 
the knowledge from which have been evolved the 
best powders of the present time, has been costly 
of attainment. Formerly the main object sought 
was to secure high ballistic results. ‘The import- 
ance of the effect of the gases of combustion upon 
the bore of the gun was not understood, but as 
powders containing very large percentages of nitro- 
glycerine were introduced, and many large and 
valuable pieces of ordnance were destroyed, the 
dangers arising from erosion were realised. At the 
present time nothing less than a stable explosive 
compound adaptable to guns of all sizes, which will 
produce as high ballistic results as possible, and 
will work with a minimum injury upon the gun, 
will satisfy artillerists, 

The Maxim-Schupphaus powder consists of about 
90 per cent. pyroxylin or gun-cotton, possessing a 
very high degree of nitration, with about 9 per 
cent. of nitro-glycerine and from } to 1 per cent. 
of urea. It is a true colloid, being perfectly amor- 
phous or structureless, and exceedingly hard and 
horn-like. The powder, which is made in relatively 
long cylinders, is perforated axially with a large 
number of small holes, so that a minimum of burn- 
ing surface is presented to the initial flame of com- 
bustion, and a comparatively low initial pressure is 
secured. As by burning the perforations increase 
in diameter, the combustion surface and conse- 
quent evolvement of gases is greatly extended, so 
that the pressure is well maintained throughout the 
bore of the gun, and a maximum of propulsive 
energy is secured to accelerate the velocity of the 
projectile. 

The products of combustion of gun-cotton, or 
tri-nitro-cellulose, are well known to consist mainly 
of carbonic oxide. The Maxim-Schupphaus powder 
consisting, preferably, of nine-tenths gun-cotton, 
its products of combustion contain but little car- 
bonic acid. Gun-cotton alone dogs not contain 
oxygen enough in its composition to cause it to 
ignite, and burn with sufficient readiness to con- 
stitute a practical cannon powder when made into 
a dense colloid. It is, therefore, necessary to 
add a quantity of some nitro-compound richer 
in oxygen. Consequently nitro-glycerine, which 
is very rich in oxygen, and resolvable com- 
pletely into gases, has been found the most suitable 
smokeless oxygen-bearing element that can be 
employed. Gun-cotton powders made with an 
oxygen-bearing salt of a metallic base, such as 
nitrate of barium, are only a compromise between 
smoky and smokeless powders ; from the explosion 
of such powders there remains as smoke, and as 
deposit to foul the gun, a quantity of carbonate 
about equal to the original amount of nitrate used ; 
consequently such powders are but semi-smoke- 





less. 
The high velocities with comparatively low pres- ' 


sures that are obtained with smokeless powders, 
containing a large percentage of nitro-glycerines 
are due to the large volume of gases, and the 
enormous heat evolved by the nitro-glycerine in 
combustion. This great heat of combustion, in con- 
nection with the high specific heat of the gaseou, 
water produced, and forming a large percentage of 
the gases, gives the products of combustion of 
nitro- glycerine a tremendous expansive power 
above that of any other ingredient that can be 
employed in a smokeless powder. This fact, 
coupled with the great increase in rapidity of com- 
bustion as such a powder becomes heated in burn- 
ing, has given nitro-glycerine an excellent reputa- 
tion as a constituent of smokeless powders from a 
ballistic standpoint. Furthermore, the ease and 
cheapness with which a colloid of gun-cotton con- 
taining large percentages of nitro-glycerine can be 
made, and the great difficulty and increased ex- 
pense in making powders with a small percentage of 
it, have caused nitro-glycerine to be used in exces- 
sive quantities, which has to a considerable degree 
counterbalanced the advantage due to its high bal- 
listic value. The products of combustion of a 
smokeless powder containing a large percentage of 
nitro-glycerine have been found to be very erosive 
in their action on the bore of a gun. This is pro- 
bably due to the great heat, density, and richness 
in oxygen of its gases. Such powders overheat a 
gun very quickly, and consequently powder con- 
taining a large percentage of nitro-glycerine has the 
double disadvantage of greater density of gases 
and enormously greater heat. At the temperatures 
which powder generates in a gun, the elements of 
water produced in the reaction of explosion are 
dissociated and exist as free hydrogen and free 
oxygen. Under the great heat and pressure it is 
probable that the oxygen in the carbonic acid gas, 
as well as the free oxygen, attacks the surface of 
the bore of the gun, and changes the character of 
the metal in immediate contact with the heated 
gases. 

In the early smokeless powders, especially those 
made of compounds of soluble pyroxylin and nitro- 
glycerine, it was supposed that the nitro-glycerine 
actually held and retained the pyroxylin in solu- 
tion, but it has since been proved that the nitro- 
glycerine is held by smokeless powders, whether 
made with high or low grade gun-cottons, in much 
the same manner as water is held by a sponge ; in 
fact, the pyroxylin exists in smokeless powder in 
the shape of a very minute sponge like substance, 
within the pores of which the nitro-glycerine 
is held in a free state. It is possible, even 
with powders containing as little as 25 per 
cent. of nitro-glycerine, to squeeze out the fluid 
in a pure state by subjecting a piece of the 
powder to great pressure between two smooth 
steel plates. Moreover, nitro- glycerine was formerly 
supposed to be practically a non-volatile substance, 
but it is now known that it evaporates, though 
slowly, at all temperatures. All fine-grained smoke- 
less explosives, such as rifle and shot-gun powders, 
containing percentages of nitro-glycerine, lose a 
considerable weight on long exposure, owing to its 
fine state of division; and as the loss of a small 

rcentage of nitro-glycerine will greatly affect the 
ballistic results of smokeless powders, this is a 
very important item to be considered. With cannon 
powders, which are made in large grains or blocks, 
exposing a comparatively small surface for evapo- 
ration, the disadvantages due to this cause are 
reduced toa minimum. The tendency to evaporate 
is also greatly reduced by lessening the percentage 
of nitro-glycerine employed. No objection can be 
sustained on this account against cannon powders 
containing a low percentage of nitro-glycerine. 

Some Tables are appended showing results of 
firing with the Maxim-Schupphaus smokeless 
powder by the United States Army at the Sandy 
Hook proving grounds in New Jersey. Some of 
the velocities are remarkable for compiratively low 
pressures. The results were obtained with the first 
samples of the powder tried in the respective guns, 
without any preliminary firing to determine the 
best forms adapted to different calibres. These 
velocities were obtained with the shorter guns of the 
army ; and higher results are reasonably to be ex- 
pected in the longer naval guns. In examining these 
very interesting Tables, it must be remembered that 
the Maxim-Schupphaus smokeless powder contains 
only 9 per cent. of nitro-glycerine ; and that the 
only ballistic results heretofore obtained that are 
comparable with these results have been secured by 
the use of smokeless powders containing from 50 to 
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70 per cent. of nitro-glycerine. Probably the most 
remarkable result obtained with the Maxim- 
Schupphaus powder is that with the 5-in. 
breechloading siege gun. The Government re- 
quirements for this gun were a velocity of 1830 
foot-seconds with a maximum pressure of 31,360 lb. 
per square inch. The Maxim - Schupphaus 
powder gave a velocity of 2403 foot-seconds, 
with a pressure of only 30,600 lb., or less than 
13,75 tons. This beat the Government require- 
ments about as 5 to 3. The 7-in. howitzer gave 
a velocity equal to the Government requirement, 
with a pressure of little more than half of that 
officially allowed for producing it. The results of 
firing the 3.2 in. gun are also very interesting ; 
they were the outcome of some experiments made 
with the powder chamber shortened by a plug in 
the breech, and with every cubic inch of space in 
the powder chamber filled with the powder. It was 
not sought to obtain a pressure less than 30,000 lb., 
nor a velocity greater than 1450 foot-seconds. 
With such density of loading the velocities for the 
pressures are very good, and the uniformity in both 
velocities and pressures is remarkable. With the 
13-in. gun only a single shot could be fired on the 
Tets of Smokeless Pouder of the Maxim Powder and Tor- 


pedo Company in Guns of Various Calibres, at Sandy 
Hook, June to August, 1895. 


TasL_e I.—5-In. Breechloading Siege Rifle. 





| 
Powder. | Charge.| Projectile. Velocity. Pressure. Remarks. 








Ib. Ib, ft.-sec. Ib. dia. holes 
in, 
M.P.4 ./ 6 45 1544 14,100 is 
a | 9 | 45 2219 27,345 5; 
1 8 45 2403 30,600 s 


Government requirements for this gun: Velocity, 1830 foot- 
seconds, with maximum pressure not greater than 31,360 lb. per 
equare inch, 


Tas_e II.—8-In. Breechloading Rife. 














Powder. Charge. Projectile Veloci'y. Pressure. Remarke. 
Ib. lb. ft.-se0, Ib. in. 
M.P.8 55 300 1977 29 803 2 by 
7 holes 
57 299 2019 32,148 aitto 


Government requirements for this gun: Velocity, 2000 foot- 
seconds, with maxim'1m pressure not greater than 33,600 Ib. per 
square inch. 

Tas_e III.—3.2-In. Breechloading Field Gun. 
| 


Powder. Charge Projectile. | Velocity. | Pressure. | Remarke. 


Ib. 





<4 
_ 
is 


ft.-sec, Ib. 


D. OZ . O82. 
MP.3 . 1 7} 16 8 1617 29,600 
- 1 7 16 8 1615 29,400 

. 1 7} 16 8 1617 29,491 

1 7} 16 8 1617 29,033 

1 7} 16 8 1611 29 067 


Governm 2nt requirements : 1450 foot-seconds velocity ; pressure 
not to exceed 30,000 1b. per equare inch ; projectile, 16 1b. 8 oz. 


TasLe [V,—10-Jn. Gun. 


Remarks, 








P.swder. Charge. Projectile. | Velocity. Pressure. 
Ib. Ib, tt.-aec. lb, 1 
M.P.10. 100 565 1787 19,509 
om os 128 671 2211 34,503 


Goverament requirements for brown prismatic powder for this 
gun are as follows: Charge, 250 lb.; projectile, 575 lb.; velocity, 
1975 foot-seconds ; pressure, 37,000 lb, per equare inch, 


TABLE V.—7-In. Howitzer. 


| 





Shot. ‘Charge. | Powder. Projectile. Velocity. | Pressure. 
No. Ih. Ib, ft.-seo, Ib. 

1 24 M.P. 3} 105 700 7,000 

F Less than 
2 33 " 105 914 14,000 
3 4} cs 105 159 14,200 
4 4} % 105 1095 15,500 
5 4} ” 105 1102 15,212 
6 43 me 105 1102 15,077 
7 4} ” 105 1089 14,300 
Ss 4 - 125 1040 16,000 
9 43 * 125 1044 16,069 
10 5 | a 125 1074 17,629 
ll 5 | »” 125 1076 17,629 


Government requirements for this gun: 1060 foot seconds, with 
125 Ib. projectile. Pressure not to exceed 26,880 1b. per square 


inch. 
TABLE VI.—12-JIn. Sea-Coast Gun. 











Charge.| Powder. Projectile. Velocity. Pressure. Remarks. 
Ib. Ib. ft. -seo, Ib. 
130 | M.P. 18 1001 1542 15,283 
ss » os ° | 16,737 








trial day, because so many vessels were in the 
range, but the round indicates that very satisfac- 
tory velocities will be had with low pressures in this 
gun when full charges are employed. 

The difficulties hitherto encountered in the manu- 
facture of a smokeless powder for large guns in 
the form of a colloid, consisting chiefly of gun- 
cotton in the highest degree of nitration, known 
as tri-nitro-cellulose, seem to have been removed 
by Maxim and Schupphaus ; and the high ballistic 
results heretofore thought obtainable only with a 
compound containing from 50 to 70 per cent. of 
nitro-glycerine have been exceeded by a compound 
containing only 9 per cent. of nitro-glycerine. 





NOTES. 
Parntina IRonworK. 

ConsIDERING the immense quantity of steel work 
now erected, the question of the best paint, and the 
best method of applying the same, is one of very 
great importance. In this country the choice 
usually lies between an iron oxide or a lead paint, 
both having a good record. Some links in the 
anchorage of the old Hammersmith suspension 
bridge were found in a perfect state of preservation 
when removed to the Forth Bridge, where they 
were employed for some of the temporary work. 
The pigment in this case was white lead, though 
ordinarily this has a bad reputation for this 
class of work. In America, so-called asphaltum 
paints have also come largely into use, and in a 
recent communication to the American Society of 
Civil Engineers, Mr. E. Gerber gives the results of 
a careful investigation into the present state of a 
number of bridges which had been painted with one 
of the above three classes of paint. In all cases rust 
was found to a greater or lessextent, occurring always 
in spots in the centre of clean metal. Most of this 
however, was thin, and was as bad in new struc- 
tures as in old. It was, however, found that the 
iron oxide paints adhered more firmly to the metal 
than the lead paints, only one case being found in 
which the latter adhered well and was tough. It 
is, however, suggested that much of this brittleness 
was due to adulteration of the oil by turpentine, 
benzine, or other petroleum products. There is 
more likelihood of such adulteration with lead 
paints than with iron, as they are more difficult to 
spread, and there is thus more temptation to dilute 
the oil. In some cases, bridges coated with iron 
oxide 11 or 12 years ago were still in good condition, 
without having been repainted. Only two of the 
bridges examined had been painted with carbon or 
asphaltum paints, but the condition of things in 
these two cases was found to be not altogether 
satisfactory, as in neither case was the coating 
tough and adherent. The metal had, however, 
been protected by them. Mr. Gerber considers 


-| that too little attention has, in the past, been paid 


to thoroughly cleaning the metal before the first 
coat of paint is applied. Most of the rust spots 
found had apparently been there from the outset, 
and had done no harm so long as not too far ad- 
vanced. The best plan of securing clean surfaces, 
in Mr. Gerber's opinion, would be to coat the metal 
with linseed oil as it left the rolls. 


Coat IN THE Hatnavt. 

The production of coal in the Hainaut last year 
was 15,016,050 tons, or 944,620 tons more than the 
corresponding output in 1893. The increase in the 
production last year was, accordingly, nearly 7 per 
cent. It should in fairness be remarked that the 
output of 1893 was reduced by strike difliculties ; 
at the same time the production of last year was 
larger than in any previous 12 months ; the output 
of 1890, which was the largest on record, did not ex- 
ceed 14,768,500 tons. The value of the production 
effected last year in the Hainaut was estimated at 
5,572,7841., giving an average of 7s. 5d. per ton. 
This average was nearly identical with that touched 
in 1893. e quantity of coal actually sold to 
general consumers last year in the Hainaut was 
13,577,810 tons ; the balance of 1,438,240 tons was 
consumed on the spot, in other words, it was largely 
used in working the machinery of the mines. It 
appears that 42 mines were worked last year at a 
profit, the aggregate profit realised being 351,084/. ; 
on the other hand, 24 mines were worked at an aggre- 
gate loss of 85,3761. The final profit, accordingly, 
realised last year was 265,708]. The production of 
15,016,050 tons effected by the collieries of the Hai- 
naut last year compared, as already stated, with 
14,071,430 tons in 1893, 14,253,763 tons in 1892, 





14,250,340 tons in 1891, and 14,768,520 tons in 








1890. The value of last year’s production was 
5,572,784l., as already indicated, the corresponding 
value in 1893 being 5,233,4401.; in 1892, 5,812,1241. ; 
in 1891, 7,099,0331.; and in 1890, 7,655,1937. It 
will be seen that while the coal production of the 
Hainaut has considerably increased since 1890, the 
value of each year’s output has been considerably 
less. This, of course, is attributable to the very 
appreciable fall in see which has taken place 
since 1890. While the profit realised in 1894 from 
coal-mining operations in the Hainaut was 265,708/., 
as already stated, the corresponding profit in 1893 
was 189, 2681.; in 1892, 299,846/. ; in 1891, 989,0931. ; 
and in 1890, 1,552,312. Colliery proprietors in 
the Hainaut profited considerably last year from 
the effects of the great strike in 1893 in the depart- 
ment of the Pas de Calais. This strike reduced the 
production of the Pas de Calais to the extent of 
860,000 tons, and caused a corresponding increase 
in the demand for coal in the Hainaut. Notwith- 
standing this, stocks of coal in the Hainaut in- 
creased from 389,300 tons at the close of 1893 to 
589,300 tons at the close of 1894. The daily rate 
of wages in the Hainaut slightly increased last year, 
but it was considerably lower than in 1891 or 1890. 
The number of women and girls employed in col- 
lieries in the Hainaut last year was 1514, as com- 
pared with 2049 in 1893, 2716 in 1892, and 3468 
in 1891. It will be seen that the numbers have 
been progressively declining for the last three years. 
This is due to the fact that females are now not 
allowed to be apprenticed to colliery owners in the 
Hainaut until they have attained the age of 21, 
when most of them are more disposed to marry 
than to labour in the bowels of the earth. 


Earty Lonpon Water Suppty. 


Students of the subject are well aware that 
Thames water has for a very long time played a 
most important part in the water supply of the 
metropolis, and that from the time of Queen Eliza- 
beth down to the early years of the present century, 
there was at work, unlikely as the situation now 
appears, upon—or rather, in the arches of—London 
Bridge, a pumping installation consisting of force 
pumps worked by undershot waterwheels driven by 
the current of the river itself in whichever way it 
was running. The machinery was originally laid 
down, and perhaps invented—certainly introduced 
into this country—by Peter Morris, a Dutchman or 
German. It commenced to work in 1582; the 
undertaking proved a source of considerable profit, 
and remained in the family of the original promoter 
for a long period, changing hands in 1701. About 
this time the plant was extended or partly recon- 
structed by Sorocold, perhaps the most celebrated 
engineer of thosedays. A drawing and description 
of Sorocold’s machinery is given by Beighton in 
the ‘‘ Philosophical Transactions” for 1731. It has 
hitherto been taken for granted by competent 
authorities, ¢.g., Matthews, in his ‘‘ Hydraulia,” 
that Beighton’s drawing represents the original 
construction of Morris; but from two interesting 
articles which appear in the August and September 
issues of The Antiquary, entitled ‘ Notes on the 
London Bridge Water Works, by E. Wyndham 
Hulme and Rhys Jenkins,” it appears that this idea 
is quite erroneous, and that the original plant, of 
which an illustration is given, was of a far more 
primitive type than that of Sorocold ; it also tran- 
spires that Morris had received through the good 
offices of his patron, Sir Christopher Hatton, a 
patent for his engine ‘‘ to draw and raise up water 
higher than Nature itself onely serveth out of 
any manner of fen grounds or other places.” The 
patent is given in full, but, as is the case with 
most of the early grants, it contains no descrip- 
tion of the invention. For this the authors of 
the articles just referred to have been able to 
fall back upon a book published some 50 years 
after the starting of the works, i.e., the second 
edition of ‘‘The Mysteries of Nature and Art,” by 
John Bate. John Bate appears to have had oppor- 
tunities of viewing the machinery after the fire of 
1633, and made the drawing which he gives in his 
book. This drawing is of very great interest as a 
representation of the earliest force pumps and water 
works machinery in this country ; but beyond this, 
in all probability, it represents one of the earliest 
examples of mechanical engineering in England. 
It shows as a waterwheel having on its axle a 
crank connected by a coupling-rod to an arm pro- 
jecting from a disc mounted on a rockshaft. The 
pump barrels are strapped to the wooden frame- 
work below and tangential to the disc, their 
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wooden stems passing upwards, and being con- 
nected by chains to an iron band passing round a 
disc mounted on an axle above that of the driving 
disc. How the pumps were driven from the driv- 
ing disc is not specially described, but it appears 
probable that the chains just mentioned were carried 
round the disc, and secured to a pin which is shown 
projecting from it. The pumps force the water to 
the top of a tower, whence ‘‘ it descendeth into the 
maine wooden pipe which is layd along the streets, 
and into which are grafted divers smaller pipes of 
lead, serving each of them to the use and service of 

articular persons.” It appears that Morris soon 
had several imitators with regard to pumping up 
water from the river, but they had to resort to 
horse-power, either because of Morris’ patent or 
because the bridge was the only place at which 
waterwheels could conveniently be erected, or at 
which a sufficiently powerful current was to be 
obtained. The Antiquary gives us, in addition to 
Bates’ drawing, a small illustration of the end of 
the north bridge, showing the waterwheels in 
position, and another of Sorocold’s machinery, in 
which the pumps were worked by overhead levers 
and four-throw crankshafts geared to the water- 
wheel axle. It would be interesting to know some- 
thing more of this pioneer in mechanical construc- 
tion. He is stated to have erected pumping ma- 
chinery upon the Aire in Leeds, and in a number of 
other towns in various parts of the country. 





AN IMPROVED PORTABLE PHOTOMETER. * 
By W. H. Preece, C.B., F.R.S., and A. P. Trorrer, 
»A., A.M.I.C.E. 

WHEN light falls upon a surface, that surface is said to 
be illuminated. The illumination depends simply upon 
the light falling upon the surface, and has nothing to do 
with the reflecting power of the surface, just as rainfall 
is independent of the nature of the soil, As a rain 
gauge receives the full amount of rain when it is placed 
horizontally, disregarding wind, and receives less when it 
is tilted, so a surface is fully illuminated when it faces the 
source of light, and is less fully illuminated when the 
light falls upon it at an angle. The proportion between 
the full rainfall or illumination and the measured rainfall 
or illumination varies as the cosine of the angle of 
incidence of the rain or of the light. This angle is 0 deg., 
and the cosine is 1, when the rain gauge is placed 
horizontally or when the light falls perpendicularly upon 
the surface. 

It would perhaps be unnecessary to call attention to 
these very elementary matters were it not that difference 
between the photometry of illumination and the ordinary 
photemetry of candle-power is often confused. 

The lighting of streets and of buildings may be specified 
by the maximum and minimum illumination. The 
primary purpose of an illumination photometer is to 
measure the resulting illumination erngpeae by any 
arrangement of lamps, irrespective of their number, their 
height, or of their candle-power. Illumination photo- 
meters containing sub-standards of light have been 
designed by Professor Weber,t Professor Mascart,} and 
others. One of us described an illumination photometer 
before the Royal Society in 1883. This consisted of a 
box blackened within. Over the end was stretched a 
Bunsen screen of paper, on the middle of which was a 
grease spot. Ata distance of 12 in. was another screen 
of drawing paper. The grease spot was so screened that 
no light fell upon it except that which was reflected from 
the drawing-paper screen. At theend of the box opposite 
the Bunsen screen was an eyepiece consisting of a plain 
tube. Within the box a small glow lamp was fixed, and 
in order to make a measurement of the illumination of the 
drawing-paper screen, the current through the lamp was 
varied by a rheostat until the grease spot was invisible. 
The readings were recorded in luces, a lux being suggested 
by one of us at the Paris Electrical Congress, 1889,|| as 
the name for the illumination due to a carcel lamp at one 
metre, and equivalent to a British standard candle at 
1.058 ft. The only defect of this photometer was the 
yellowish and reddish colour of the lamp when dimmed 
for low readings. 

In 1884 we designed a portable photometer, {] in which 
the lamp could be moved towards, or withdrawn from the 
Bunsen screen, and a mechanism was provided by which, 
when a pointer moved a certain distance over a uniformly 
divided scale, the displacement of the lamp was as the 
aquare of thatdistance. The Bunsen spot was viewed by 
Rudorff mirrors, in the usual way. This instrument 
worked well, but the range was small, and could not be 
easily increased. The lamp would have to be moved toa 
very considerable distance from the screen for measuring 
the feeble illuminations met with in street lighting. 

Eight years later, one of us experimented with modifica- 





* Read before the British Association, Section G, 
Ipswich meeting. 

+ Electrotechnische Zeitschrift, 1884, page 166. Lum. 
Electrique, vol. xii., page 468. 
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§ Proceedings of the Royal Society, vol. xxxv.. page 39, 
1883, and Proceedings of the Institution of Civil Engineers, 
vol. cx., page 98, 

|The Electrician, vol. xxiii., page 478. 
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tions of this instrument, and found that in ordinary street 
lighting the illumination is often only equal to that due to 
one candle at 14 ft. distance. A large numberof different 
methods of reducing the light were tried. Many com- 
binations of lenses, the eclipsing device used in dissolving 
views, photographically shaded glass screens, and other 
devices were used, and finally a white reflecting screen 
was inclined at different angles to a small electric lamp, 
and on this — a photometer was constructed in 
February, 1892. It was found that the Bunsen screen 
could be x with advantage by a simple white card- 
board diaphr: pierced with one or more holes.* The 
illumination of this diaphragm, generally in a horizontal 
position, was the illumination to be measured. Below this 
was the reflecting screep, enclosed in a box about 2 ft. by 
6in. by 5 in., with a pair of small glow lamps and a 














diately within are two 12-volt lamps (one of which is 
shown in Fig. 2), one of about one candle-power and the 
other of two candle-power. It can be seen through the 
window if either or both of the lamps are alight. The 
lamps are held in special Jamp-holders “——— of adjust- 
ment as to height by clamping screws. These clamping 
screws and the base of one of the lampholders are shown 
in Fig. 1. A switch on the top of the instrument enables 
either or both of the lamps to be turned on or off. At 
the other end of the box the reflecting screen iz hung. 
The middle of the screen is about 11 in. (28 centimetres) 
from the 7 It is shown in Fig. 1 in its lowest 
position. In Fig. 2 the screen and one of the levers, to- 
gether with one of the rollers on which the screen rests, 
and the handle by which it is moved, are shown with the 
screen in its highest position by full lines, and in its lowest 
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secondary battery. The screen could be inclined towards 
the glow lamps by means of a chain wound up on acam 
mounted on a spindle, the cam being formed so as to give 
an open scale. A hand or pointer indicated readings on 
a dial, Many measurements and a number of photo- 
metrical surveys of different streets and public buildings 
in London were made in 1892, and are recorded by means 
of plans with isophotal contour-lines and otherwise.t 
During the present year an improved form of this 
photometer has been constructed. The chain and cam 
which allowed the instrument to be used only in a 
horizontal position, have been replaced by a system of 
levers. The object of these levers is to give an open scale, 
If the motion of the pointer were proportional to the 
angular movement of the screen, the scale would be 
approximately a scale of cosines. The instrument is shown 
in Fig. 1, with the lid open, and the front let down. It 
measures 1 ft. 3? in. by 54 in. by 94 in. high (400 milli- 
metres by 140 millimetres by 242 millimetres), On the 
end to the left there is a red glass window, and imme- 


Pa ae nae of the Physical Society, vol. xii., page 355, 
4 Proceedings f the Institution of Civil Engineers, 
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position by dotted lines. In its highest position, the 
filaments of the lamps are a little below the plane of the 
screen ; no direct light from the lamps then reaches the 
screen, and it is only faintly illuminated to about 345 of 
one candle at a foot, by stray light, which is excluded as 
much as possible. 

The ———- is placed horizontally immediately 
above the hinged screen. Three small star-shaped holes 
are cutin it, and through them the illuminated reflecting 
screen can beseen. A handle carrying a pointer moving 
over @ graduated scale controls the inclination of the 
screen by means of the levers and linke. A guide 
attached to the back of the screen (shown in Fig. 2) allows 
the instrument to be turned on its side without interfering 
with the working. In order to take a measurement, one 
or both of the lamps are turned on, and the handle is 
moved until the screen seen through the holes in the 
diaphragm matches the diaphragm in brightness. If the 
colour of the light outside is about the same as that of the 
lamps, the middle hole may be made to disappear. The 
observer should stand approximately in the vertical plane 
passing through the three holes, so that he may see that 

art of the screen through them which lies immediately 
neath them, 

Various substances have been tried for the diaphragm 
and screen. Thin metal painted with a whitewash made 
of magnesia and Lome. is perhaps the best. The dif- 
fused reflection practically follows Lambert’s cosine law, 
but the material is easily soiled, and cannot be cleaned. 
Bristol board, from which the glaze has been removed by 
a damp cloth, closely follows the cosine law within the 
angular range required in this case. I is important that 
there should be no glaze on the surface of the hinged 
screen, since the inclination of the lampto the screen and 
of the ecreen to the eye for maximum illumination is about 
45deg. But as the scale is graduated by experiment, a 
slight departure from the cosine law does not matter, On 
the other hand, it is of greater importance that the screen 
should be very smooth and flat. Under very feeble illumi- 
nations the light from the small lamp making an angle of 
incidence very nearly 90 deg., minute irregularities are 
easily seen, and make accurate readings difficult. For 
ordinary street lighting and for general industrial photo- 
metry, @ slighd departure from the cosine law on the 
of the diaphragm is of no practical consequence, so long 
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as there is no perceptible glaze, for it is always observed 
nearly vertically, and never at a large angle. 

The colour difficulty is reduced, in the first instance, 
by the freedom of motion of the levers. The handle may 
ba quickly moved to and fro on each side of the true 
reading, and the middle position may be estimated. In 
measuring the illumination due to arc lamps, the colour 
difficulty becomes troublesome. The colour of the glow 
lamp in the photometer should be approximately a mean 
between the colour of the standard of light wherewith 
the instrument is calibrated and that of anarclamp. This 
halves the difficulty, which can never be entirely removed, 
since differently coloured lights are not physically com- 
parable. It may, however, be relegated entirely to the 
laboratory by the use of a coloured screen and diaphragm. 

If the hinged screan be tinted pale blue, some of the 
yellow rays of the lampin the photometar are absorbed, and 
the reflected rays approximate to grey—that is, to feebly 
illuminated white. On the otber hand, if the diaphragm 
is tinted yellow, the white light from electric arcs or of 
daylight may be reduced to approximately the same colour 
as that of the lamp in the photometer. In the first case 
the illumination of the hinged screen is reduced, and a 
brighter lamp would have to be used to restore the true 
value of the scale readings ; and in the second case the 
illumination of the diaphragm would be reduced, and the 
scale readings would be too high. But by tinting both 
screens, the calibration of the instrument need not be dis- 
turbsd. The screen being coloured pale blue, and the 
diaphragm pale yellow, there is no difficulty in obtaining 
disappearance of the hole in the diaphragm when illum1- 
nated by arc light or even by daylight. ‘The selection of 
the colours suitable for obtaining a true measurement is 
based upon the mean of a number of measurements. 
White screens are used. The comparison should be made 
in a building illuminated by a number of arclamps. A 
number of measurements are made with quick oscillations 
of the handle, and the mean is taken, Several screens and 
diaphragms of different tints being in readiness, pairs are 
tried, and a seiection is made of a pair which give a good 
colour match, and, if possible, the mean reading given by 
the white screens. A slight departure from the mean 
could be corrected by the use of a coefficient. It is nob 
suggested that strongly coloured lights can be scientifically 
compared in this manner, but only that the yellowish light 
of a glow lamp may be compared with the whitish light 
of an arc, or of subdued daylight. We employed this 
device in 1884, and Messrs. G. W. and M. R. Patterson, 
the translators of Palaz’s ‘Industrial Photometry,” who 
have used it in connection with a Lummer-Brodhum 
photometer, remark* that it “‘can, of course, give no ad- 
ditional absolute accuracy to the photometric measure- 
ments; it, however, adds greatly to the comparative 
accuracy of the results, as it makes it possible to measure 
relative intensities, under various conditions, with great 
precision.” But it should be observed that the selection 
of the tints may be made at leisure, and under favourable 
laboratory conditions, and by thus avoiding all colour 
trouble during ordinary use of the photometer, a very 
considerable gain in precision is secured. 

The scale is 54 in. (137 millimetres) long, and is shown 
in Fig. 3. With the smaller of the two lamps, the highest 
reading is equivalent to one candle at a foot; with the 
larger lamp it is twice this illumination. The oscillations 
of the handle generally extend at first over two scale 
divisions, and after three or four oscillations their 
amplitude may be reduced to about one scale division. 
The half of a ecale division may be estimated, except at the 
highest part of the scale, which is slightly contracted. 
The precision is about 2 or 3 per cent. The con- 
traction of the upper part of the scale is intentional, and 
is caused by the arrangement of the levers. 

In case of renewal of the lamps, it is very important 
that other lamps should be placed in exactly the same 
optical position in the photometer, otherwise the scale 
would have to be recalibrated. In order to fix the height 
of the lamps, which is the only adjustment necessary, a 
sheet metal screen, shown by dotted lines in Fig. 1, is 

laced in a holder attached to the floor of the photometer. 
"wo small holes are drilled in this screen, and a white 
paper screen, having a black horizontal line, is fastened 
to the end of the box (see A 1) opposite to the lamps. 
The hinged screen being lifted by the levers out of the way, 
‘* pinhole images” of the filaments are thus thrown on to 
this screen, and the lamps being set (see Fig. 2) so 
that the single horseshoe filament appears nearly closed 
up, the dark line between its two limbs is made to fall on 
the black horizontal line, The images being magnified, 
considerable accuracy is possible. 

Although the principal object of this photometer, as of 
those which preceded it, is the measurement of illumina- 
tion, it is sometimes desirable to measure the candle-power 
of a lamp in astreet without removing it from its position. 
By the use of a graduated arc, such measurements can be 
made with the present photometer. A quadrant is fastened 
to the side of the photometer, and a pin at the centre, 
from which the quadrant is struck, actsasagnomon. A 
spirit level on the top of the instrument being adjusted, 
the angle of incidence may be read in degrees, on the 
quadrant, and at the same time the cosine of this angle 
may be read on an adjacent scale. It is necessary to find 
the slant height or direct distance from the source of 
light to the photometer. ; 

To measure the vertical height of the light. Set the 
photometer so that the shadow falls on 45 deg. Measure 
the distance from the pin to the lamp horizontally, and 
from the pin to the ground vertically. The sum of these 
distances is the height of the actual source of light. This 
can be measured to about 2 per cent., say 3 in. in 
12 ft. 6 in. 





To find the slant height at any distance, the height of 
the light being known. Divide the height of the lamp 
above the photometer by the cosine of the angle of inci- 
dence, the quotient is the slant height required. Or the 
horizontal distance may be measured and the square of 
this distance added to the square of the height of the 
light. This gives the square of the slant height. 

To find the candle-power, the illumination in units of 
a candle at a foot being observed, the light from other 
lamps being carefully screened, the slant height being 
known; Multiply the illumination by the square of the 
slant height, and divide by the cosine of the angle of in- 
cidence. 

On hilly ground it is necessary to know the height of 
the lamp above the photometer at each point of measure- 
ment. It is best, in that case, merely to record the 
angles, and afterwards to findthe tangents. The horizontal 
distance between the photometer and the lamp-post 
divided by the tangent, gives the required height. 

It may be observed that when the square of the slant 
height in feet is equal to the cosine of the angle of inci- 
dence, the scale graduated in units of a candle at a foot 
becomes a scale of candle-power, and when the square of 
the distance in feet is 10, 100, or 1000 times the cosine, the 
multipliers 10, 100, or 1000 may be used to convert it into 
a scale of candle-power. The square of the slant height 
being known, the photometer may be tilted until the 
required cosine is indicated by the shadow of the pin. If 
the slant height is measured by the sum of the squares of 
the horizontal distance and of the height, the square is at 
once obtained. 

We have calibrated our photometers, either by standard 
candles or by sub-standard glow lamps supplied from 
secondary batteries, or by the amyl-acetate standard lamp 
or Hefner unit. This standard, which is well recognised 
in physical work, is 0.877 of a standard candle, or a 
standard candle is 14 per cent. more than an amyl-acetate 
lamp. Placed at 1 ft. distance from, and perpendicular to 
the diaphragm, the photometer being placed on its side, 
the illumination is 0.877 of a candle at a foot. If it is 
brought to a distance of 11} in. (4/0.877 ft.) it is equiva- 
lent to one candle at a foot. But this distance and posi- 
tion is inconvenient. If it is placed at a distance of 1 ft. 
and at an angle of incidence of 55 deg. 10 min., the illu- 
mination on the diaphram is one-half of a candle at a foot, 
since cos 55 deg. 10 min. = .57 and .57 by .877 = .5. A 
mark is, therefore, made at this angle on the quadrant, 
and is inscribed H U = 4C P. 

Considerable experience with the use of small glow 
lamps supplied from portable secondary batteries, has 
given us great confidence in this kind of secondary 
standard of candle-power. The battery is always freshly 
charged before each evening’s work, and is discharged for 
half an hour before use. The lamps are only turned on 
while an observation is being taken. 

The1883 photometer was arranged to be held in the hand; 
our 1884 photometer stood on a tripod about 2 ft. 6 in. 
from the ground. The street measurements made in 1892 
were all made with a photometer placed on the ground, 
the diaphragm being about 6 in. fromthe pavement. The 
proper height for an illumination photometer is a 
matter of opinion. When the photometer is placed on 
the ground, the large number of measurements required 
for a thorough photometric survey of a street or empty 
building can be quickly made. For some purposes, for 
example, an exhibition or a church, a stand is necessary ; 
the calculations of candle-power become rather more 
tedious, 

The various observed and computed quantities may be 
expressed as follows : 


D = horizontal distance from photometer to lamp- 
post. 

L = slant height from photometer to light. 

H = height of light above the ground. 

h = height of the photometer diaphragm from the 
ground. 

@ = angle of incidence. 

c/f? = illumination of units of a candle at a foot. 

c.p = candle-power. 


H-h = D + tan 0. 


L = [H—-h] +cos 0. 
= «/D? + [H-AP. 
Cp. = olf? x LA 
cos 0 


The following is an example of the measurement of the 
we and candle-power in the case of a street- 
amp. 





deg. me | 
20 66 | 0.025 | 2.25 | 0.407] &9 {11.9 21.8 475 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—A business was done 
in the pig-iron warrant market last Thursday forenoon, 
upwards of 20,000 tons of all sorts of iron changing 
hands, and prices becoming very firm. Advances of 
price were made all round, ranging from 2d. to 44d. per 
ton. There was a very strong tone in the afternoon, when 
prices had another smart advance. Again fully 20,000 
tons were dealt in. The day’s gains in price ranged from 
74d. to 9d. per ton, and the settlement prices at the close 
were: Scotch iron, 48s. 104d. r ton; Cleveland, 
39s. 104d.; Cumberland and Middlesbrough hematite 





* “A Treatise on Photometry,’ Palaz, American ‘raus 
lation, Appendix, page 312. 


iron, respectively, 51s. 144. and 47s. 104d. per ton, On 


| Friday forenoon the market was lessactive, the dealings not 


exceeding 15,000 tons. Prices were just a shade off, a fall of 


‘4d. per ton being reported all round. Business was alsoquiet 
| in the afternoon, the turnover not exceeding that of the 
' forenoon. 
| declined from 14d. to 24d. per ton. 


On realisations the tone was flat, and prices 
The closing settle- 
ment prices were, respectively, 488, 74d., 393. 9d, 
50a. 104d., and 47s. 9d. perton. A fair amount of business 
was traneacted on Monday forenoon, when the tone was 
very flat, Iron was affected, on account, it was said, of 
cables from America reporting a large increase of pig iron 
in the United States. About 20,000 tons of iron of all 
kinds changed hands. Scotch iron showed a drop of 8d. 
per ton, and other sorts also met with big drops. There 
was distinctly less disposition to sell in the afternoon, 
with the result that a comparatively small business was 
done, probably from 12,000 to 15,000 tons. Prices 
recovered almost one-half of the forenoon’s loss. The 
settlement prices at the close were 48s. 3d., 393. 44d., 
50s. 6d., and 47s. 74d. per ton, respectively. On Tuesday 
forenoon the market was dull and featureless. Only some 
10,000 or 12,000 tons were dealt in, and prices were flat, 
although the finish was better than the lowest in the case 
of Scotch iron, which left off at a drop of 3d. per ton from 
Monday’s clore. Thedrop was smaller in other cases. In the 
afternoon the market developed renewed flatness, Scotch 
at the finish showing a further drop of 2d., and other sorts 
even larger amounts. About 10,000 tons changed hands. 
The closing settlement prices were, respectively, 47s. 104d., 
383. 104d., 503., and 47s. 74d. per ton. A large amount 
of business was done this forenoon, probably about 20,000 
tons, but the tone was very flat, and a further smart 
drop in prices took place. There was a further heavy 
decline in the afternoon, when one firm disposed of 10,000 
tons of Scotch iron at 47s. 9d. one month. Fully 20,000 
tons changed hands. The closing settlement prices were 
47s. 44d., 383. 74d., 49s. 6d., and 46s. 9d. per ton, respectively. 
The following are the current quotations for some No. 1 
special brands of makers’ iron: Clyde, 52s. per ton; 
Gartsherrie, Summerlee, and Calder, 53s. 6d.; Coltness, 
55s.—the foregoing all shipped at Gl w; Glengarnock 
shipped at Ardrossan), 523. 6d.; Shotts (shipped at 

eith), 53s. 6d.; Carron (shipped at Grangemouth), 
54s. per ton. One furnace at Gartsherrie and two at 
Coltness that were all making hematite iron have been 
put on ordinary iron, and one that was making iron of the 
former kind at Calder Works has been put out of blast, 
There are now 76 furnaces in actual operation in Scot- 
land, as compared with two at the same time last year. 
Five are making basic iron, 21 are working on hema- 
tite iron ore, and 30 are making ordinary iron. Lasb 
week’s shipments of pig iron from all Scotch ports 
amounted to 8355 tons, against 2263 tons in the cor- 
responding week oflast year. They included 500 tons for 
Canada, 132 tons for India, 337 tons for Australia, 765 
tons for Italy, 770 tons for Germany, 250 tons for Holland, 
252 tons for China and Japan, smaller quantities for 
other countries, and 5044 tons coastwise. The stock of 
pig iron in Messrs. Connal and Oo.’s public warrant 
stores yesterday afternoon stood at 295,716 tons, as 
compared with 293,156 tons yesterday week, thus show- 
ing an increase for the past week amounting to 2550 tons. 


Finished Iron and Steel Trades.—Many firms in the 
finished iron trade complain of the want of specifications ; 
they are well sold, but cannot in some cases secure suffi- 
cient prompt orders to keep all their furnaces and mills 
employed full time. Others, again, are much better off, 
but no one is satisfied with the prices that are going at the 
moment. In the steel trade specifications are also diffi- 
cult to obtain for the heavier kinds of finished goods, 
but all the works are actively engaged on the lighter sorte. 


Sulphate of Ammonia.—Business has been done in this 
commodity within the past few days in the Glasgow 
market at 9/. per ton, being a drop of about 7s. 6d. per 
ton from the previous level. The flatness is said to be 
due to the failure of a “‘ bull” operator in the south. On 
Monday an advance to 9/. 2s. 6d. per ton was made. 


Glasgow Copper Market.—One lot of copper was sold 
last Thursday forenoon at 46/. 12s. 6d. per ton cash, being 
a rise of 7s. 6d. per ton. A few lots changed hands in the 
afternoon, when prices were 1s. 3d. per ton easier. On 
Friday forenoon no business was reported, but the price 
rose 3s, 9d. per ton. There were buyers in evidence in the 
afternoon, and quotations were marked up other 7s. 6d. 
per ton, but without any business resulting. Between 
200 and 300 tons of copper were disposed of on Monday 
forenoon, when there was a quiet opening, prices firming 
up, and the close showing an advance of 1s. 3d. per tou 
from Friday. Several lots were dealt in during theafternocn 
market. The finish was steady at the morning’s prices. 
Yesterday forenoon some 50 tons of the aaal changed 
hands. Prices were rather weak, due in some measure, 
doubtless, to the partial break in quotations at New 
York on Monday. The three months’ price came down 
3s. 9d. per ton. ‘No business was done in the afternoon, 
but quotably prices were 2s. 6d. per ton easier. No 
business was done in the copper market this forenoon, 
when the quotations were flat, the three months’ price 
declining 6s. 6d. per ton. A small quantity of the 
metal was sold in the afternoon, the tone being steady at 
the forenoon price. 


Dock Extension at Burntisland.—A meeting of the 
executive committee of the Coal Trade Conference, formed 
in November, 1893, took place last week. A deputation 
was Pe 4 ee to press upon the board of the North 
British Railway Company the urgent need for effect being 
given to the promise made z the chairman, the Marquis 
of Tweeddale, shortly after the conference, that sufficient 
deep water accommodation would be provided at Burntis- 
land as rapidly as possible. The deputation had a meeting 
on Tuesday of last week with the general manager, Mr. Co- 





nacher, who promised that there resentations made woulé 
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be carefully considered by his directors. The total out- 
put of coal in Fife in 1877, the year in which Burntisland 
dock was opened, was 1,308,651 tons ; in 1887, when Methil 
dock was opened, it was 2,585,412 tons ; in 1893 it was 
3,619,530 tons ; and for the eight months’ work in 1894 it 
was 2,784,019 tons, being at the rate of about 4 million 
tons for a full year. With the colliery extensions now in 
progress there is every reason to expect that the output 
will be nearly 5 million tons within three years. Burnt- 
island in 1886—the year before Methil dock was opened 
—shipped 806,233 tons, which was the maximum up to 
that time. In 1892 it shipped 771,824 tons, or practically 
the whole tonnage; but Methil shipped in addition, 
810,545 tons, that is to say, the exports from Fife were 
ia reality doubled by the giving of additional accommoda- 
tion. 


New Bridge over the De:.—A few days ago anew bridge, 
which has been erected over the Dae at Maryculter, was 
formally opened by Mrs. Ogston, of Ardoe. The structure, 
which is handsome in appearance and graceful in design, 
consists of five spans, the centre one giving 94 ft. of clear 
waterway. The piers are of solid masonry, and the 
girders are of steel. In the course of the subsequent pro- 
ceedings it was stated that the bridge had cost 5600/., of 
which 5000/7. was raised by the promoters. Mr. James 
Barron, U.E , Aberdeen, was the engineer for the bridge, 


Clyde Shipbuilding Contracts.—Messrs. John Kincaid 
and Co., Clyde Foundry, Greenock, have contracted to 
build and engine a small stern-wheel paddle steamer for 
the African Lakes Company of Glasgow.—Three Port 
Glasgow firms have just booked orders for one steamer 
each, One of them is for cable-laying purposes, and ib is 
to be 200 ft. in length. She is to be built and engined 
by Messrs. D. J. Dunlop and Co.—Messrs. Black- 
wood ard Gordon have cuntracted to build and engine 
a steel screw steamer for the Dublin and Liverpool 
trade of the City of Dublin Steam Packet Company. She 
will be provided with first-class accommodation for pas- 
sengers.—The other contract is for a twin-screw steamer 
of 225 ft. keel, which Messrs. Murdoch and Murray have 
undertaken to build for a Brazilian company. She is to 
be constructed with a lower deck for the conveyance of 
cattle, and a main deck for passengers. Messrs. Lees, 
Anderson, and Co., Glasgow, will fit the vessel with two 
sets of triple-expansion engines. 


Messrs. Caird and Co. and P. and O. Steamers.—In con- 
nection with the recent launch of a steamer for the Penin- 
sular and Oriental Steam Navigation Company, it is 
stated that Messrs. Caird and Co., of Greenock, have 
built for that company no fewer than 46 steamers of an 
aggregate of 203,328 tons. Probably no other shipbuilding 
firm in the kingdom can claim to have done such an ex- 
traordinary amount of work for a single shipowning 
concern, 3 


Talla Water Scheme: No. 1 Contract.—The first con- 
tract in connection with the Talla scheme for the Edin- 
burgh and District Water Trust has been let to Messrs. 
James Young and Sons, Edinburgh, the amount of the 
tender being 49,113. The ceremony of cutting the first 
sod will take place on Saturday of next week. 


Greenock James Watt Lecture for 1896.—Professor W. 
C. Unwin, C.E., F.R.S., has promised the Greenock 
a Society to deliver the next James Watt 
ecture. 


Denny and Dunipace Drainage Scheme.—The Police 
Commissioners of the burgh of Danny and Dunipace, near 
Falkirk, have resolved on carrying out a drainage scheme, 
which has been planned by Messrs. Kyle, Dennieon, and 
Frew, civil engineers, Glasgow. Fourteen tenders for 
the execution of the work were received, and the accepted 
one is that of Messrs. A. Stark and Sons, Kilsyth. The 
scheme will cost between 60002. and 7000/. 


Steel Company of Scotland.—The annual meeting of this 
company was held in Glasgow to-day. Sir Charles 
Tennant, Bart., who has been the chairman of the com- 
pany since it started, occupied the chair, and in the 
course of a short speech, introducing the business, 
announced his resignation, and stated his reasons for 
doing so. As his successor he moved the election 
of Mr. William Lorimer, who has been for many 
years a director in room of the late Mr. Henry 
Dabs, locomotive engineer, in whose business he is 
the commercial partner. The proposal was unani- 
mously agreed to. On the motion of Mr. Lorimer, the 
directors’ report was adopted. Nodividend was declared, 
but a hopeful statement as to the present year was made 
from the chair. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Great Improvement in the Iron Trade.—The rise in 
the prices of pig iron during the past month has been 
—— when the stagnant condition of the market 
or the past two years is borne in mind. The upward 
movement is certainly not due to speculative action 
alone, but in a great measure to the large requirements of 
manufacturers. Merchants are endeavouring to contract 
forward, but smelters are declining these offers, as it is 
evident that supplies of pig iron are beneath actual re- 
quirements, with the result that a number of blast- 
furnaces that have been out of employment for months 
past, are now being blown in. Northamptonshire, Derby- 
shire, Lincolnshire, and Yorkshire pig have risen 3s. per 
ton within a fortnight, and hematite pig has risen 7s, per 
ton from the lowest point, or 4e. per ton during the last 
two weeks. Hematites are now quoted, delivered in 
Sheffield, at 593. for west coast iron. Bar iron has risen 
5s. per ton, and is now quoted 5/. 103. to 5/. 15s. per ton 
at makers’ works, It is very evident that there is a 





genuine upward movement that will be more apparent 
before the quarter that is finishing is completed. 


The Steel Trade.—Along with the iron trade, the steel 
departments are improving, and manufacturers eng 
on best and commoner branches report that more orders 
are coming in. Bessemer guaranteed billets have risen to 
41. 10s. and 4/. 12s. 6d. per tov, being au improvement of 
53. since the opening of the month. This has given rise 
to more inquiries for railway materia!, though orders have 
been coming in a little more freely for a month past 
Railway companies are aware of the fact that they will 
have to pay more money for their supplies if they delay 
contracts. Some inquiries are also coming in from India 
and South Africa, where large railway extensions are pro- 
jected. In the spring trade there is not the severe com- 
petition that was apparent two months ago, as the shops 
are filling with work, In regard to the crucible steel 
department, a heavier inquiry for high-class marine forgings 
and castings is making business much more prosperous, 
with prospects improving everyday. The United States are 
still ordering largely in best classes of steel, but mostly 
rolled to section. Amongst the engineering branches 
there is a great deal more do‘ng, and the number of the 
unemployed is rapidly decreasing. The heavy branches 
of trade are all improving and the impression appears to 
be general that they will continue to do so. 


Miners and Union Matters.—The miners of Derbyshire 
are in close association with those of this locality. A pro- 
tracted meeting of the council of the Derbyshire Associa- 
tion was held on Monday at Chesterfield, when Mr. 
William Hallam, of Staveley, presided, and all the officials 
were present. The time was principally occupied by the 
consideration of minor disputes. It was resolved to have 
an organising campaign during the next few weeks, and 
Messrs. Haslam and Harvey were authorised to engage 
any speakers they thought advisable to assist. In conse- 
quence of the stoppage of the Hollingwood Colliery, it 
was decided to give union pay to the men and to advise 
them to get work elsewhere. Satisfaction was expressed 
at the fact that the Staveley Company had promised to 
find work for as many men as possible, A grant of 200/. 
was made to the out-of-work fund. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, but the tone of the 
market was lees cheerful than it has recently been, and 
the amount of business transacted was but small. The 
lull, however, is jus) what might be looked for after the 
recent very heavy buying. Some of the pig iron pro- 
ducers intimated that they were so well off for work 
that they could not undertake to execute any further 
orders during the next twomonths. There were inquiries 
for delivery over the first quarter of next year, but 
owing to the difference in quotations of buyers and sellers, 
very little forward business was done. The fall in 
warrants did not affect prices for makers’ iron ver 
much, but it caused buyers to stand aloof, whic 
is quite a change to what we have recently seen, 
for purchasers have been most anxious to do busi- 
ness. Makers would not quote below 393. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, 
but buyers reported that they could purchase from mer- 
chants at a cheaper price, and by the close of the market 
38s. 9d. was said to have been accepted. No. 1 was 
obtainable at 393. 44d., and it was in very poor re- 
quest, consumers prefering to buy No. 3. he lower 
qualities were steady. No. 4 —"<, was quoted 
363. 9d4., and grey forge 353. 94. iddlesbrough 
warrants, after selling at 393. 14d., closed weak at 383. 94d. 
cash buyers. Hast coast hematite pig iron was in pretty 
good request, and few sellers would accept less than 47s. 
for early delivery of mixed numbers, and that price was 
paid. Spanish ore was steady. To-day our market was 
weak, and few transactions were recorded. Makers were 
not at all disposed to lower quotations, but merchants 
were obliged to name rather easier rates. Towards the 
close of the market as low as 38s. 74d. was accepted for 
prompt No. 3, and some buyers endeavoured to purchase 
at even less. Middlesbrough warrants eased to 38s. 64d., 
which was the closing cash price of buyers. Quota- 
tions for other qualities were pretty much the same as 
yesterday. 


Manufactured Iron and Stecl.—There is little change in 
these two important branches of the staple industry. 
The former trade continues very dull, and it is really 
difficult to say what price might be accepted for a decent 
order. Several firms are very badly off for work. Steel 
producers keep pretty well employed, and quotations have 
an upward tendency, but there is still plenty of room for 
improvement. Common iron bars are quoted 4/. 17s, 6d. ; 
best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 17s, 6d. ; iron 
ship-angles, 4/. 12s. 6d.; steel ship-plates, 51. 23. 6d. to 
51. 5s. ; and steel ship angles, 4/. 17s. 6d. to 5/.—all leas 
the customary 24 per cent. discount for cash. Steel rail 
makers report that they have obtained a few orders lately, 
and inquiries are said to be rather numerous. Ib woul 
now bedifficult to purchase heavy sections under 37, 17s. 6d. 
net at works. 

Shipbuilding and Engineering.—The shipbuilding yards 
in the north present a fairly busy appearance, and more 
orders are looked for. Tho engineering trade shows signs 
of improvement, but business is still hampered by diffi- 
culties bebween employers and employed. It is hoped 
and believed, however, that an amicable settlement will 
be arrived at before long. The rumour circulated some 
time ago that Mr. Christopher Furness, of Hartlepool, 
and others, were making preparations for establishing 





extensive engineering works at Middlesbrough, is con- 

rmed. Thecompany, we believe, intend taking over and 
pny the business of Messrs, Westgarth, English, 
an : 


The Coal and Coke Trade.—Coal is, on the whole, 
steady, and prices change very little. At Newcastle best 
Northumbrian steam coal is in fair good demand at 8s. 9d. 
There is plenty to be had at that price, though some 
collieries ask rather more. Steam small is firm ab 3s. 61. 
A steady trade is being done in gas coal, and as most of the 
metropolitan and coast gas companies are laying in stocks 
agaiost the winter, the leading Durham collieries are well 
supplied with orders. It is stated that tenders are now 
being sent in for the supply of something like 200,000 tons 
of gas coal to the Newoastle and Gateshead Gas Com- 
pany. The price is awaited with considerable interes}, as 
it will establish an average basis over the coming year. 
Coke is firm and in good request. Here good blast-furnace 
qualities readily realise 12s. 9d. for delivery at Cleveland 
works, and more is asked by some firms, 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has been active, 
and it appears likely to continue so for some time to come. 
The best descriptions have been making 10. 6d. to 11s. 
per ton, while secondary qualities have brought 9s. 91. 
to 103. 3d. per ton. There has been a good demand for 
small steam coal, but production having been heavy of 
late, — have been the turn lower, ‘The demand for 
household coal is increasing ; No. 3 Rhondda large has 
made 9s. 64. to 9s. 9d. per ton. The demand for coke has 
improved. Foundry qualities have made 14s, 9d. to 
15s. 6d. per ton, and furnace ditto 12s. to 13s. 6d. per ton. 


The Severn.—The first of some new steamers intended 
for trading between Cardiff and Worcester arrived at 
Worcester on Thursday evening, having successfully 

ed the Westgate Bridge at Gloucester, which had 
itherto been looked upon as an insurmountable obstacle. 
As the vessel passed up from Gloucester, ab different 
places along the river large parties had assembled, and 
cheered er The steamer was subsequently taken 
into Diglis Dock, and on Friday she left for the Channel, 
whence she will shortly return with cargo. The steamer 
was built at Lydney, and she has the necessary equip- 
ment for trans ipping to smaller boats. Her length is 
100 ft., and beam 174 ft. She draws 8 ft. water, and she 
is constructed to carry 200 tons. 


New Bridge over the Wye.—Mr. M. W. Colchester- 
Wemyss, representing the Gloucestershire County 
Council, with Mr. R. Phillips, county surveyor, attended 
at Brockweir on Monday to confer with a local com- 
mittee which is engaged in promoting the building of a 
bridge, for local convenience and locomotion, over the 
Wye, at Brockweir. At the meeting on Monday it was 
stated that promises to subscribe over 10007. had been re- 
ceived. After the scheme had been discussed in detail, 
and the — of the ete had been satisfactorily 
explained to him, Mr. Colchester. Wemyss informed the 
meeting that he saw no serious difficulties in the way, 
and that, in all probability, the two counties concerned 
would agree to build the bridge. 


Shipbuilding at Cardif.—Arrangements are in progress 
abt the Dowlais Works for rolling steel plates in the 
construction of steamers. The Bute Docks Company 
intends to lay aside a portion of the land which it is now 
reclaiming from the sea for shipbuilding purposes—land 
to the eastward of the new dock, but in close proximity 
to the Dowlais Works. This is one of the industries 
which Sir W. T. Lewis has desired to secure for Cardiff. 


Gloucester.—On Thursday Mr. W. J. B. Clarke, M. Inst. 
C.E , one of the Local Government Board inspectors, held 
an inquiry at the Guildhall, Gloucester, with reference to 
an application of the town council for permission to borrow 
7000/. for the purposes of a sanitary dépét, and 3600/. for 
works of sewerage, street improvement, and water supply. 


New Collieryat Cadoxton.—Messrs. Glasbrook Brothers, 
of Swansea, have been prospecting for coal at Cadoxton, 
within 14 miles of Neath. The operations have proved 
satisfactory, and Messrs. Glasbrook have secured leases 
of Jand required for colliery purposes. The land belongs 
to Mr. Tennant, of Cadoxton, and Lord Dynevor. 


Wages at Devonport.—Continuous overtime in the tor- 
pedo manufacturing shop at Keyham, together with piece- 
work among the riveters and drillers at Devonport, is 
telling on wage payments. When the Navy Estimates 
were prepared and the programme of work for the 
year was arranged for Devonport, provision was made 
for paying a weekly average of 6094/. in wages. For 
several weeks this amount has been exceeded. t week 
the sum paid was 6460/, In addition to the deficit created 
by this a excess of wages must be added 1200/. paid 
in wages on the general election day, when the employéds 
were granted a holiday on full pay. 


Welsh Steel-Making.—The Dowlais Company’s steel 
works at Cardiff have turned out the first cast of steel 
and rolled the ingots into plates for the cruiser Andro- 
meda at Pembroke Dock. Other contracts have been 
booked for more than double this quantity, 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in August were 
as follows: Cardiff—foreign, 967,915 tons; coastwise, 
162,297 tons. Newport—foreign, 222,170 tons ; coastwise, 
91,114 tons. Swansea—foreign, 112,408 tons; coastwise, 
48,938 tons. Llanelly—foreign, 16,462 tons; coastwise, 
7094 tons. The aggregate shipments from the four ports 
in August were, ee ae » 1,318,955 tons; 
coastwise, 299,443 tons ; total, 1,618,398 tons. The ship- 
ments of iron’ and steel from the four ports in Augurt 
were; Cardiff, 1021 tons; Newport, 1021 tons; Swansea, 
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58 tons; Llanelly, nil; total, 2100 tons. The shipments 
of coke were: Cardiff, 4426 tons; Newport, 274 tons; 
Swansea, 898 tons; Llanelly, nil; total, 5598 tons. The 
shipments of patent fuel were: Cardiff, 27,086 tons ; New- 
port, 4905 tons; Swansea, 36340 tons; Llanelly, nil; 
total, 67,331 tons. The aggregate shipments of coal from 
the four principal Welsh ports during the eight months 
ending August 31 this year were as under: Cardiff, 
8,643,497 tons; Newport, 2 277,648 tons; Swansea, 
1,181,056 tons; Llanelly, 163,757 tons; total, 12,265,958 
tons. The shipments of iron and steel from the four ports 
in the first eight months of this year were as follows: 
Cardiff, 24,659 tons ; Newport, 8290 tons ; Swansea, 1234 
tons ; Lianelly, ni/; total, 34,183 tons. The aggregate 
shipments of coke were: Cardiff, 60,428 tons ; Newport, 
3018 tons; Swansea, 8163 tons; Llanelly, ni/; total, 
71,609 tons. The aggregate shipments of patent fuel 
were: Cardiff, 204,994 tons ; Newport, 38,370 tons ; Swan- 
sea, 198,808 tons; Llanelly, nil; total, 442,172 tons. 





MISCELLANEA. 

Tue Governor of Singapore wishes to cut down the 
salary of the municipal engineer, who has exceptionally 
important duties to perform, from 1000/. a year to 800/., a 
sum less than is received by several officials engaged on 
purely routine work. 

Representatives from the Belfast Shipbuilding Associa- 
tion conferred privately with representatives of the Clyde 
Shipbuilders’ Association in ieseow on Wednesday. 
The meeting resolved on mutual support in resisting the 
demands of the Clyde and Belfast workmen for increased 
rates for piecework. 

A 2-ft. gauge line isto be constructed between Lynton 
and Barnstaple, the first sod being cut on Tuesday last. The 
total length of the line will be 19 miles, of which about 13 
will be on a grade of 1 in 50. The trains are to be run at 
a speed of 19 miles an hour, and the total cost of the line 
is expected not to exceed 2500/. per mile. 


The traftic receipts for the week ending September 8 on 
33 of the principal lines of the United Kingdom amounted 
to 1,740,478/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,609,677/., with 18,522? miles open. 
There was thus an increase of 94,801/, in the receipts, and 
an increase of 2174 in the mileage. 


Tn our issue of December 7, 1894, we published, it is 
believed for the first time, an accurate investigation into 
the stresses of a partially continuous girder, such as is 
frequently used for swing bridges. Our results were 
obtained by an application of the principle of least work. 
In a paper recently read before the American Association 
for the Advancement of Science, Professor Merriman also 
discusses the statics of this class of structure, making use 
of the same principle, and generalising his results. 


The Bessemer and open-hearth steel plants have, up to 
the present, made little headway in Russia. In the Ural 
district, where the ore is of excellent quality, and is 
smelted by means of charcoal, very good wrought iron is 
made, but owing to the cost of puddling it is becoming 
difficult for the ironmasters there to compete against chea: 
steel. Their trade is further handicapped by the small 
variety of sections rolled. The eke appliances are, 
moreover, in most cases very much out of date. 


The Vulcan Company of Stettin (Stettiner Maschinen- 
beau Actien Gesellschaft ‘‘ Vulcan”), the largest ship- 
building firm in Germany, have lately had under construc- 
tion for the Chinese Government the torpedo cruiser 
Feiying, a ship of 850 tons displacement. During a full- 
speed trial of four hours’ duration, which has just taken 
place, this vessel attained a speed of 22 knots, with engines 
(made by her builders) developing 4500 indicated horse- 
power, steam for which was obtained from eight Yarrow 
water-tube boilers having straight tubes, under an air 
pressure in the stokeholds of only } in. of water. 


The Bolsover new colliery, which lies between the Lan- 
cashire, Derbyshire, and East Coast Railway and the 
Worksop and Mansfield branch of the Midland Railway, 
will, when completed, be one of the finest collieries in 
North Nottinghamshire. The plant will be capable of 
turning out about 3000 tons of coal per day. The shafts 
have now been carried to a depth of 280 yards, and 
about 400 men are employed in completing the colliery, 
work being carried forward both day and night. At 
the Worksop Main Colliery coal has been found at a 
depth of between 500 and 600 yards. 


On Wednesday a new torpedo-boat destroyer, which was 
christened the Haughty, built tothe order of the British 
Government, was launched from the shipbuilding yard of 
Messrs. Doxford and Sons, Limited, Sunderland, in the 
presence of several thousands of spectators. She is built 
on the most approved lines, is 196 ft. in length, 19 ft. 
broad, and 12 ft. 6 in. deep. Sheis built to travel at the 
rate of 27 knots. The new vessel will carry a crew of 
about 50 hands, a 12-pounder quick-firing gun, and five 
six-pounders. The boat to be named the Hardy is in 
course of con. truction at the same yard. 


The Contiuental traffic of the Great Eastern Railway 
appears to be growing steadily. The new route by the 

ook of Holland, which saves two hours, was opened out 
in June, 1893. At the same time the company added to 
its Continental fleet four fine vessels capable of steaming 
18 knots per hour. In 1892 the number of passengers 
carried by the Continental boats of the Great Eastern 
was 82,000 ; in 1893 the total rose to 94,000, and last year 
it further increased to 134,000. The Great Eastern has 
decided to accelerate its steamers, as it has to compete 
with the Queenborough and Flushing route of the Zee- 
land Company. Hitherto, the Great Eastern steamers 
running on the Hook of Holland route have been re- 





stricted to 14 knots per hour ; but as from the 1st prox. 
their speed will be increased to 16 knots per hour, the 
journey being thus abridged by 45 minutes. 


A bridge of the lift type, with a water-span of 140 fb., 
is about to be built over Newtown Creek, Long Island, 
between Manhattan and Vernon Avenues, Brooklyn. 
The bridge, which will be similar in construction to 
the Halsted-street bridge in Chicago, but of a more 
substantial character, will cost 83,6007. Its total length 
will be 160 ft., and its total height to the top of 
towers 205 ft. The hoisting apparatus will be worked by 
electricity, the roadway of the bridge being elevated 
144 ft. in 40 seconds. When the bridge is fully lifted, 
vessels of large draught will be able to pass below, 
and a clear channel 21 ft. in depth will be left. Iron 
cupolas will surmount the two towers, which will be con- 
nected by a graceful arch of latticed ironwork. The 
bridge will have to be completed in nine months after the 
contract is signed. 


For such sizes of equal-sided angle iron as are commonly 
used in bridge work, where the thickness is seldom 
greater than one-fifth the width of the leg, nor less than 
one-twelfth, the least radius of gyration is very nearly 
one-fifth the width of the leg. When used as beams, 
with one leg vertical, the neutral axis is situated at, 
practically, .7 the width of the leg from the edge, and the 
safe distributed load is given by the following equation : 

L ee Pp ad 
1 , 

where L = total distributed load in tons, 

p= working stress in tons, 

«@ = area of iron in square inches, 

d = depth of leg in inches, and 

l = span in inches. 
The maximum error in all ordinary sizes is insignificant. 


A Board of Inquiry, which has been investigating the 
working of the railways of Victoria, reports that the ser- 
vice is disorganised and that political influence is notice- 
able throughout. It recommends the complete separation 
of the railways from the State, and the placing of them 
under a board of five trustees with a general manager. If 
this is done, the report states that an annual saving of 
365,000/. is indicated, including a general reduction in 
wages. An attempt was made some years back to free 
the lines from this political influence, a Board of Com- 
missioners being appointed, similar to that which has 
proved so successful in New South Wales. The influence 
of the labour party proved, however, too strong for the 
commissioners, with the results detailed above. It will 
be remembered that the same party in New South 
Wales made a violent attack upon the administration of 
ws but, fortunately for the colony, proved unsuc- 
cessful, 


In August 718 vessels, together about 115,688 tons, 
passed through the Baltic Canal], as against 500 vessels, 
with 74,000 tonnage, in July. This increase, however, is 
entirely accounted for by the canal being opened for 
vessels with a draught of 64 metres. Of vessels over 100 
tons register there were 295, and of these 60 per cent. 
sailed to or from Hamburg. According to the report of 
the Stettin Chamber of Commerce, the traffic in the canal 
has hitherto fallen far below the expectations that were 
entertained. The main reason of thisis the high scale of 
charges, and also the small saving of time as the nights 
grow longer. The electric lighting of the banks of the 
canal has not proved a complete success, and only the 
smaller craft can safely pass through by night. Under 
these circumstances the report says that the canal is only 
—t for the smaller craft, and only for such as ply 

tween Kiel and Hamburg. Owing to the night passage 
being impracticable, the canal route in most cases in- 
volves serious disadvantages. The report recommends 
- ~~ contemplated higher winter tariffs should not be 
enforced. 


The following rules as to the wind pressure to be 
allowed for in bridge designs have been issued by the 
Indian Public Works Department: The amount of wind 
pressure on a railway bridge is to be calculated on the 
assumption that the maximum normal pressure may be 
14 tons per 100 square feet of surface exposed, the 
surface exposed to be reckoned as follows: A train 
surface calculated on a height of 13 ft. 6 in. on the 
5 ft. 6 in. gauge, or 11 ft. on the metre gauge, 
nee by the total length of the girder. The 
actual surface of that portion of one girder which 
may be below rail level, or at a height above rail 
level of morethan 13 ft. 6 in. on the 5 fb. 6 in. gauge, or 
11 ft. on the metre gauge; also, in the case of triangulated 
—, the actual vertical surface of that portion of the 
eeward girder which may be below rail level, or at a 
height above rail level of more than 13 ft. 6 in. on the 
5 ft. Gin. gauge, or 11 ft. on the metre gauge. The total 
wind pressure thus calculated is to be provided for by a 
proper system of wind bracing or floor plating, and its 
effect taken into account as forming a part of stress on 
the chords of the main girders. Proper arrangements 
must also be made at the girder ends to secure sufficient 
stiffness to resist racking action where diagonal stiffeners 
are not used. Wind pressure is to be treated as ‘‘ fixed 
load,” and its effect on the different members of the struc- 
ture is to be allowed for as provided in the rule for 
‘* maximum permissible stress,” 


At the recent Scandinavian RaiJway Congress in 
Copenhagen the question of ice and snow on railways was 
discussed. Some experiences from the Drammen-Skien 
Railway in Norway were laid before the meeting, and, in 
order to counteract or remove the evil effect of frozen 
earth in lifting the rails, it was recommended to drain 
where the soil was boggy, and to put salt on the earth 
where the soil was particularly hygroscopic. Salt used in 





this manner had prevented frost for a period of nine years. 
The salt had also proved a first-rate preventive against 
weeds. The expense in using salt had bsen quite insigni- 
ficant. Asan example of the effect of the frozen ground, 
it was stated that during the _ 1892-93 no less than 
33,688 rails, in more than 2000 different places, were lifted 
on the line mentioned above. The various preventive 
measures against frozen soil should, when there was a 
question of new railways, be taken prior to the line being 
opened for traffic; it was both cheaper and more practicable. 
Tce was removed either with picks or dynamite. The snow 
caused much trouble on the above railway on account of 
the many sudden changes in the weather. A snow screen 
of suitable design had, however, been used with good 
results, being erected on October 14, and down before 
April 14. The expense of also having plantations along 
the line had proved toogreat. Of course, the snow plough 
was also constantly used, and with good results ; in fact, 
during the winter the locomotive had always a snow 
plough attached in front ; sometimes two locomotives were 
necessary, the snow occasionally being 14 ft. high. 





Sour ArricAN TELEGRAPHY.—We learn from Bulu- 
wayo that in consequence of the great increase of tele- 
graphic business in connection with the Transvaal gold 
tields, the duplex system will be shortly adopted. 

Kinq’s CoLtecr, Lonpon.—The programme for the en- 
suing session of the architectural department of this col- 
lege has now been issued, and can be obtained on applica- 
tion to Professor Bannister Fletcher, F.R.I.B.A. Both 
day and evening classes are held. 





Eeyptian Rattways.—A company has just been formed 
at Cairo for the construction of a line, 1674 miles in 
length, from Keneh to Assouan. A concession of the 
line has been granted for a term of 80 years to a con- 
sortium of German and Egyptian firms. The line is to 
have a gauge of one metre, and ib is to be completed 
within 2} years from April 30, 1895. Ibis to be worked 
by the Egyptian Government at 45 per cent. of the 
receipts. The capital has been fixed at 100,000/. in stock 
or shares and 365,000/. in obligations, or 465,000/, in all. 


Iron In Frreproor Burtpines.—The American So- 
ciety of Mechanical Engineers, with the Architectural 
League of New York, and the Tariff Association of New 
York (as fire underwriters), have appointed a joint com- 
mittee to investigate and test methods of fireproofing 
structural metal in buildings, and to obtain data for 
standard specifications. The committee will institute a 
series of systematic tests with the object of determining 
more exact data than now exist upon which to basea 

roper rate of insurance upon so-called fireproof buildings, 
ooking especially to the peril arising from the use of 
unprotected columns in many of the large buildings 
recently erected in New York. 





CATALOGUES.—We have received from Messrs. Camp- 
bell and Calderwood, of the Soho Engine Works, Paisley, 
a copy of their new catalogue of sugar-making machinery. 
Full descriptions are given of the different types of crush- 
ing rolls, centrifugal cane carriers, vacuum pans, &c., 
the shipping weight being appended in every case, thus 
allowing the customer to make an estimate of the freight 
charges.—Messrs. Caddy and Co., of Daybrook, Notting- 
hamshire, have sent us a copy of their new catalogue con- 
taining a fully illustrated description of their patent 
tubular smoke-consuming firebars. These firebars are 
also a chilled at the top, and are claimed to wear 
exceedingly well. 





AMERICAN PatEnts.—Mr. J. S. Seymour, United States 
Commissioner of Patents, has submitted to the Secretary 
of the Interior his report for the fiscal year ending June 
30, 1895. Mr. Seymour states that during the year there 
were 36,972 applications for patents, 14,053 applications 
for designs, 77 applications for re-issues, and 2183 appli- 
cations for trade-marks. Some 20,745 patents were 
granted, including re-issues and designs, and 1804 trade- 
marks were registered. The number of patents which 
expired during the year was 12,906. The total expendi- 
ture for the year was 1,195,557 dols., and the surplus of 
receipts over expenditure was 157,390 dols. Mr. Seymour 
states that in the last week in June all but one out of the 
34 divisions of his department had their work up to 
within one month of date. 





ENGINEERING MANAGER OF THE NAVAL CONSTRUCTION 
AND ARMAMENTS ComPpany’s WorKS AT BaRRow.—We 
understand that Mr. James McKechnie, who has for some 

ears been engineering manager at the Astilleros del 

Yervion at Bilbao, has accepted the appointment of 
engineering manager at the works of the Naval 
Construction and Armaments Company at Barrow - 
in-Forness. Mr. McKechnie, who is well known 
amongst engineers, had his training in several Glasgow 
works, and it comprised not only marine work, but 
sugar machinery and general mechanical engineering, 
He was at Clydebank as chief patternmaker and draughts- 
man when the early Atlantic racers were built, going to 
Fairfield as leading draughtsman for a short time, when 
the Oregon was building, but he returned to the Clydebank 
establishment just as the America was being completed, 
and continued there for several years. Three or four 
years ago he was invited by Sir Charles Palmer to organise 
the engine works at Bilbao, and on his appointment it 
was agreed to construct the machinery for the three 
belted cruisers there, instead of giving them out to con- 
tract. The wide experience gained, and the work done 
by Mr. McKechnie, therefore make his appointment 





er appropriate, and the directorate are to be 
congratulated on their choice. 
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ARC LAMP FOR INDIRECT ILLUMINATION. 
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THE BELLEFONTAINE BRIDGE. 
(Concluded from page 297.) 
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two-page plate, thus reducing the weight necessary in 
the cross-girders and other floor members. The bridge 
accommodates two lines of rail, the trusses being 


THE general type of superstructure is, perhaps, best | spaced at 30-ft. centres. 


shown by the illustration on page 364, from which it 


In proportioning the various members, all those which 


will be seen that it consists of four spans freed by steel | are stressed by loads on both tracks are designed to 
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trusses having parallel chords. Each of these spans | withstand a rolling load of 3000 1b. per foot run, whilst, 
measures 440 ft. between centres of the end piers.|on the other hand, those which are stressed by a 
The trusses are 55 ft. deep, and are divided into eight | load on one of the tracks only, have been proportioned 
main panels each 55ft. long, the mid-panel points | for a load on this track of 4000 Ib. per lineal foot. In the 


being, however, supported as shown in Fig. 11, on our | case of the floor, however, these loads were still further 








increased, the stringers being designed for a load of 
7700 lb. per foot run, and the cross-girders for one of 
5775 lb., thus allowing for engine concentrations. The 
various details of the superstructure are clearly shown 
in Figs. 11 to 16. The make-up of the top boom consists 
of four webplates and a single cover-plate riveted 
together by angles. The pins are thus supported by 
the boom at four points, and the — strains on 
them correspondingly reduced, whilst at the same time 
the efficiency of the cover-plate to carry a compressive 
stress is increased. In many American bridges the 
top chord is constructed with only two or three webs. 
The arrangement of the floor members is clearly shown 
in Fig. 13. As usual in Mr. Morison’s practice, the 
lower chord is constructed as a stiff member in the 
pr ocean = of the abutments, and the end posts are 
stiffened with efficient collision struts, as shown in 
Fig. 14. The joint for the lower chord at mid-span, 
as shown in detail in Fig. 16, is of interest, being made 
with no less than three 9-in, pins. The expansion 
bearings are a modification of a previous design by Mr. 
Morison. The weight of the truss is transmitted to 
the rollers by means of a rocker plate, permitting 
of motion in two directions at right angles to one 
another, thus insuring an even distribution of the load. 
The rollers are of the segmental type, and are 12 in. 
in diameter. The weight of each span averaged 1253 
tons, and the total cost of the four spans as erected 
was 545,054.84 dols. (about 111,500/., or 22/. 6s. per 
ton). The time required for the erection after the 
construction of the false work ranged from eight 
days in the case of spans I.-II. and fV.-v., to nine 
days in the case of span III.-IV., and 44 days in 
that of span II.-I[I. All the lateral bracing, it 
should be added, was constructed with riveted joints. 
The type of floor used is shown in Figs. 18 to 20, on 
this page, and it is, as will be seen, of the open type, 
consisting of 8 in. by 8 in. ties spaced at about 124 in. 
centres, and notched into and bolted to 10 in, by 10 in. 
guard timbers. Guard rails of angle-iron are also 
provided inside the track rails. The approach viaduct 
at the north end of the bridge consists of 28 spans 
supported on 27 bents, the construction being shown 
in Fig. 17. The spans are alternately 284 ft. and 
324 ft. long, the shorter span being over the towers. 
It will be noticed that the bracing of the towers is 
riveted and is not adjustable, this being a departure 
from ordinary American practice. The means of 
providing for expansion in this long length of viaduct 
are of interest, and are shown in Fig. 17, The girders 
over the towers project slightly, forming cantilevers 
on which the intermediate spans rest. The bearing 
is taken on a short pin split horizontally, the two 
halves being keyed together by a bronze pin, 
which is of such dimensions as to allow of a slight 
longitudinal movement of the supported girder. 
The pin being located on the line of the neutral axes 
of the girders, there is no motion of the joint under a 
rolling load, save a rocking of the pin in its beds. 
Pile foundations were used for the towers, the heads 
of the piles being buried in concrete forming a base 
for the brick piers, from which the steelwork starts. 
Upwards of 15,000 lineal feet of piling was used in 
this work, and 1003 cubic yards of concrete. The 
weight of the steel used in the tower was 1053 lb. per 
foot, and in the girders 976 lb. per foot. The steel 
parapet weighed 127 lb. per foot, making a gross 
total of 819 tons of metal in the whole viaduct, the 
cost of which amounted to 68,730.87 dols. (about 
14,000/.), to which should be added 34,425.95 dols. 
(about 6650/.) as the cost of the foundations and piers. 
On the south side of the river but little protection 
work had to be undertaken, as a stone pitching to the 
bank round the abutment met the requirements of the 
case. On the north side, however, heavier work was 
required, as the river showed a tendency to wander, 
and it became advisable to restore the original shore 
line as it was when the work was commenced, and to 
prevent further erosion elsewhere. For the former 
purpose piling was employed, the piles being driven 
through a mat of brushwood sunk to the bottom of the 
river. A vertical mat was fixed outside these piles, 
and many car-loads of rock sunk round them. For 
protecting the existing bank from erosion, woven mats 
150 ft. to 200 ft. wide, laden with rock, were employed. 
The cost of this protection work amounted to about 
14,000/. The whole of the bridge superstructure is of 
steel, which was specified to be made on the open 
hearth by either the acid or basic process, In the 
former case ,$; of 1 per cent. of phosphorus was 
allowed, but in the latter only half this amount. 





INVERTED ARC LAMP FOR INDIRECT 
LIGHTING. 

WE illustrate on this page an arc lamp, constructed 
by Mr. A. W. Richardson, of Skew Bridge, Worsley- 
road, Patricroft, near Manchester, and intended for 
lighting workshops by the indirect method, in which 
the light of the lamp is, by means of a reflector, thrown 
up first to a whitened ceiling, the body of the room 
being illuminated only by reflection from this. The 
system in question has hitherto found more favour on 
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the Continent than in this country, though a very 
satisfactory quality of light can be obtained, there 
being an absence of glare, and of the strong 
shadows, which often prove trying to the eyes, 
when direct lighting is used. The general appearance 
of the lamp as fitted up ready for use is well shown in 
Fig. 2, whilst Fig. 1 shows it with its reflector and cover 
removed, thus allowing the arrangement of the work- 
ing parts to be made out. The reflector is of enamelled 
iron, and for a 10 or 20 ampere lamp measures 7 in. in 
diameter at the bottom by 25 in. at the top. The 
feeding of the carbons is regulated by a differential 
brake. Each carbon-holder is prolonged into a rack, 
and these racks gear with, but on opposite sides of, a 
single spurwheel. Hence, if the carbons approach or 
recede from each other, this wheel must rotate. The 
motion of this wheel is, however, controlled by a mag- 
netic brake, which comes into action as soon as the arc 
is working properly, releasing the wheel again and 
letting the carbons approach, whenever the current 
between the carbons falls below its normal intensity. 





INDUSTRIAL NOTES. 

Tue reports of the labour correspondents to the 
Labour Department of the Board of Trade confirm the 
general view as to improvement in the state of trade, 
and also that the indications of improvement are only 
slowly manifesting themselves over an entire trade. 
The official report says: ‘‘ Oa the whole, the state of 
the labour market has still further improved, and the 

ercentage of unemployed in the unions making returns 

es slightly declined.” The slowness of the move- 
ment is a little disappointing, as by the time the more 
backward trades get into activity, the fear is that 
other trades will be slackening off, a condition of 
things which would be disastrous. In all, 87 societies, 
with an aggregate of 393,000 members, made re- 
turns; 20,540, or 5.2 per cent., were unemployed. 
In the previous month the percentage was 5.3, so that 
the proportion out of work has only lessened by .1. 
But as compared with a year ago the ratio has im- 
proved, as then the percentage was 7.7 in 53 of the lest 
unions. The encouraging sign is that the chart line 
shows a continuous tendency to a lower level, from 
8 per cent. in January down to 5 per cent. in Septem- 
ber. If the unions are divided into two classes, those 
with under 5 per cent. unemployed, and those above 
5 per cent., the figures become more reassuring. In 
56 unions, with 263,486 members, the number out of 
work was under 5 per cent.; in 3] unions, with 129,515 
members, the number out of work was above 5 per 
cent. But of the latter, nine unions, with 63,863 
members, had over 10 per cent. unemployed. Be- 
tween 5 and 10 per cent. there were 22 unions, with 
65,652 members. When we remember that, as a 
general rule, this is the best time of the year for 
eneral work, the large proportion of unemployed is 
Tidisntteninn, and many feel some forebodings as to 
the coming winter. Still there is time to pull up a 
little should the good weather continue. Some indus- 
tries begin their seasonal work in September and 
October, and there are indications that in some of 
these industries there will be more general activity 
than there has been for two or three years past, 
especially as our exports are increasing. 

The condition of employment in various industries 
may be seen from the following summary. In the coal- 
mining industries the number of hours worked at 922 
pits, employing 233,649 working miners, was equal to 
4.71 days per week, or, roughly, 43days. Inthe North 
of England the proportion of miners out of work fell 
from 3 to 2.7 percent. But the reports from some other 
districts are not so favourable. In ironstone mining 
the average working time at 110 mines, employing 
nearly 13,000 persons, was over 54 days per week, a 
slight decrease as compared with the previous month. 
In the iron and steel industries there has been a slow 
but general revival. As regards pig iron, the 109 em- 
ployers making returns had 301 furnaces in blast, or 
8 more than in the previous month, and 434 additional 
men were employed. In the steel, tinplate, puddling 
furnaces, and rolling mills of 164 employers, trade was 
better, 55,104 being employed, as compared with 
52,565 in the previous month. In the tinplate trade 
148 mills were at work, an increase of 17 in the montb. 
In the engineering and cognate trades the improvement 
has been continuous, but slow; the proportion out of 
work fell from 5.6 to 5.4 per cen.. But at the same 

riod of last year there were 9.7 per cent. unemployed. 
fn the shipbuilding trades 11.8 per cent. were unem- 
ployed, compared with 12 per cent. in the previous 
month, and 18.8 at the same date last year. The per- 
centage out of work is, however, still very large. 

In the building trades, and the woodworking and 
furnishing trades, employment has been good generally ; 
the percentage out of work in the former has fallen 
from 2.4 to 1.8 per cent. in the month, and in the 
latter from 3 to 2.7 per cent. In both industries trade 
has been better than at the same period last year, 
and the prospects are still good. Inthe textile trades, 
works are well employed, but in the cotton trades 
things are not so good ; the spinning branch is irregu- 








larly employed, and in the weaving branch many looms 
are idle. The clothing trades have been quiet, but are 
improving; the leather trades are fairly busy, only 
2.4 per cent. out of work ; but the boot and shoe trades 
have been quiet, with short time in several of the chief 
centres. 





There was a slight increase in the number of fresh 
disputes during the past month, from 49 to 52; but in 
the same month of last year there were 86. The most 
important strike was that of the Dundee mill-workers, 
some 32,000 factory operatives being involved. How- 
ever, it only lasted a short time ; the workpeople really 
had no union of any importance, and work was resumed 
on the employers’ terms, which were those previous to 
the strike, the advance asked for being refused. There 
were 12 other disputes in the textile trades, but none 
of great importance ; 15 in the mining industries ; six 
in the iron, steel, and metal trades ; five in the build- 
ing trades ; three in shipbuilding ; two in the clothing 
trades ; and nine of a miscellaneous character, In 43 
out of the 52 disputes 42,681 persons were involved, or 
an average of 990 per dispute, as compared with 346 in 
the previous month. Eighteen old disputes were 
settled in the month, but at its close there were 17 
new and 22 old disputes still unsettled. But the un- 
settled disputes only involve some 6700 workpeople. 
The changes in wages were unimportant, and affected 
only 9750 persons, of whom 8500 received advances and 
1250 reductions. The increases were in the tinplate 
industries of South Wales, affecting 2500 workers ; in 
the jute and linen trades of Dundee ; and 3000 work- 
people and 1800 building operatives in various towns. 
Thedecreaseaffected 1000 hosiery operatives at Leicester. 
The changes as regards hours of labour were few, from 
two to 34 hours, as follows: Plumbers, Manchester ; 
farriers, Hull; and curriers at Glasgow. The only 
increase in working hours was at Middlesbrough, 
where the hours were increased from 56 to 84, exclu- 
sive of overtime, an increase of 28 hours per week in a 
most laborious trade. This seems incomprehensible. 
The change is from eight hours to 12 hours per day, 
the men now working 12 hours at the furnaces. It is 
not ofter that there isan increase in the working hours 
after they have been reduced. A reduction of work- 
ing hours has been arranged for the station staff at 
Beckenham between the London, Chatham, and Dover 
and the South-Eastern Railway Companies and the 
Board of Trade. 





Employment in the carrying trades has improved, 
but the total number of seamen shipped at the prin- 
cipal ports last month was only 2.4 per cent. more 
than a year ago at the same date. As regards dock 
and riverside labour, the men have been fairly well 
employed in most centres, though there was a slight 
falling off in the total number employed at the 
London Docks in the month. On the other hand, 
more employment has been found at the wharves 
in London. The fluctuations in employment were 
not very great week by week; the lowest average 
was 13,949, the highest 14,389, but for four weeks the 
average was from 14,389 to 14,061, at the docks and 
wharves combined. The old style seems to have been 
generally abandoned, and regular work is now the 
aren rule, though, of course, with some variations 

y reason of the nature of the work. The effort to 
effect a combination or amalgamation between the 
dockers and the stevedores is not likely to come off, 
for the two unions are constituted on somewhat dif- 
ferent lines, and the failure to effect an amalgamation 
between the Dockers’ Union of Liverpool and London 
will not help to bring about joint action in London. 
Work in the agricultural districts has not been busy 
for the period of the year. Extra men and Irish harvest- 
men have found difficulty in getting work in many dis- 
tricts by reason of the light character of the crops and 
the increased use of machinery. In Essex even the 
regular men had difficulty in getting harvest work. 


The Amalgamated Society of Engineers has at last 
been able to report a very substantial reduction in the 
number of unemployed members, from 4695 to 3874, 
a reduction of 821, and the progress of improvement 
is continuous. The total number on the funds during 
the past month was: Unemployed, on donation, &c., 
3885 ; on sick benefit, 1803; and on superannuation 
allowance, 2640; total, 8300, costing the society 
3502/, 4s., or 1s. 1d. per member, per week. The 
membership numbers 77,604. The disputes at Barrow 
and Hull have been settled, but one still exists at 
Cardiff. The dispute at Hull was over the demarca- 
tion of work to be done by brass-finishers, but after 
several weeks the men returned to work on satisfactory 
terms. At Barrow the dispute was with the boiler- 
makers, but the matter is referred to arbitration. The 
final settlement is not yet reported. At Burnley the 
members have obtained an advance of 2s. per week. 
The members have voted, by a large majority, a levy 
of 6d. for the contingent fund. The levies for the 
quarter have amounted to 3s, 6d. per member. The 
— gives a full summary of the instructions to the 
delegates to the recent Trades Congress at Cardiff. 








There were seven delegates, each entitled to 11 votes 
at the congress for the 77,000 members. The dele- 

ates were to vote for the general eight-hours working 

ay, Employers’ Liability Bill, for further factory 
legislation, Steam Engine and Boilers Certificate Bill, 
for settlement of trade disputes by conciliation, for 
co-operation, against overtime, for amending the 
Truck Acts, for publication of Government contracts, 
and fair wages and conditions in all such contracts. 
The delegates were also to support the new standing 
orders and vote against the proposal to increase the 
secretary's salary to 300/. per annum. The state of 
trade in the Australian colonies is still bad, 266 being on 
donation benefit. In Canada and the United States 
things are changing forthe better, there being a substan- 
tial reduction of members on the funds. The New 
Zealand branch cautions engineers against migrating 
to that colony, as a large number are outof work. An 
obituary notice is given of a member who joined the 
old society in 1842, and continued in the society till 
his death. He only retired on superannuation allow- 
ance in 1893, after a membership of over 50 years, He 
is rightly called an old veteran. 





The Ironfounders’ Society is also able to announce a 
further improvement in trade and a reduction of 93 on 
donation benefit. The total membership is 15,056, 
of whom 2113 are on the funds. These comprise 907 
out of work, 718 on superannuation benefit, 337 on 
sick benefit, 144 travelling, and seven on dispute benefit. 
The total decrease on the funds is 126. The cost was 
6451. lls. 4d., or 104d. per member, per week. The 
improved state of trade is more than ever manifest in 
the detailed returns. In 88 places, employing 11,380 
members, trade was from good to dull, as against 78 
places, with 10,024, last month. In 36 places, with 
3676 members, trade was from very slack to very bad, 
as against 46 places, with 4998 members, last month. 
These figures show a substantial advance on previous 
reports. With respect to the recent Trades Congress 
several of the districts passed resolutions against the new 
standing orders, and one district, that of Crewe, has sent 
in a resolution adverse to the Government finding work 
for the unemployed, as a general principle, as likely to 
be disadvantageous to trade unions. An injured member 
at Stockport was recently presented with 100/. accident 
benefit, when it was stated that the society had paid 
away in benefits alone 1,600,000/ , and given 6000/. to 
other societies. This accident benefit of 100/. is in- 
tended to enable the disabled member to go into some 
little business so as to earn a living when no longer 
able to work at the trade. The executive have called 
attention to the powers of investment by the general 
trustees of the society in consequence of the attempted 
restriction of the Government of the amount allowed 
to be deposited in the savings banks. The probability 
is that more money will be invested in local funds 
and in real property than heretofore, except that there 
isa restriction as to holding land. But with the accu- 
mulated funds of the unions there must be some outlet 
by investment, for it will never do to have a large 
amount lying idle. 





In the Lancashire districts the quiet, steady im- 
provement in the engineering trades continues, though 
there is no new feature of importance to note in con- 
nection therewith. Establishments generally are 
getting more full of work. Machinists are all well off 
for orders, and the heavy stationary engine builders 
are also well engaged. In the general branches, 
although improvement is gradually experienced, many 
find it difficult to keep the works fully going, as orders 
come in but slowly. The complaint is that better 
prices are not obtainable to any extent on the new 
work coming forward. Pig iron and finished iron are 
in better demand. The steel trade continues to im- 
prove, better prices being obtainable. On the whole, 
the outlook is fairly good. 





In the Wolverhampton district expanding trade and 
firmness in prices and quotations characterise the 
markets. Merchants with limited stocks seem to be 
apxious to place orders before another advance is de- 
clared, especially as the prices of various classes of iron 
are going up steadily. Many of the manufacturers have 
their books well filled with orders, and are by no means 
anxious to accept the new business pressed upon them, 
especially in view of more remunerative prices loom- 
ing in the near future. Bars of all classes are in 
request, at advancing prices, the home trade being 
very strong, and export agents are pressing orders for 
bars, hoops, and galvanised sheets on favourable terms, 
Common sheets are in request at better prices. The 
steel trade also continues to improve generally ; indeed, 
the steel trades are the busiest, more furnaces being 
started, while mill-rollers are busy on sheets. Steel- 
smelters are also busy. In the engineering and cog- 
nate industries improvement is manifest. Constructive 
machinists and engineers are better employed, both in 
Wolverhampton and South Shropshire. Bridge and 
girder constructors, boiler and tank makers, and gas- 
holder erectors are fully employed throughout the dis- 
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trict. In the hardware trades generally trade has 
been busy. 


In the Birmingham district trade is generally more 
active in the iron and steel branches, and the upward 
tendency in prices has been well maintained. Gal- 
vanisers are especially busy, sheets being in good 
demand. Steel is also in good inquiry for most classes 
and kinds. In the engineering branches, general work 
is moderate, but improving; the steam and gas engine 
branches are the busiest. Smiths and strikers are 
fairly well employed, but 5 per cent. are out of work, 
and some are on short time. The cycle branches have 
slackened. Brass and copper workers are fairly em- 
ployed, some branches being busy, especially in the 
make of builders’ fittings. Chandelier work is fairly 
busy, but the electrical trades, though in steady em- 
ployment, are not really busy. Most branches manifest 
a tendency to improvement. Ironfounders are very 
busy, only two out of work. Bridge, pee and other 
sectional constructive workers are well employed, and 
also all workers in steam pumps. In the Coventry and 
Warwickshire districts the engineering branches of 
trade are well employed, and the cycle trade is very 
good for the season of the year. ‘he gun and arms 
factories are well employed generally, but the sport- 
ing branch is not busy. 

At Stourbridge some 300 men engaged in the local 
plate trade gave in their notices for an advance in 
wages, the restoration of the list prices of 1889; the 
notices expire at the end of this month. The em- 
ployers, it is stated, have met to consider the demand, 
and have decided to refuse the application, on the 
ground that prices will not justify them in conceding 
an advance at present. Unless, therefore, some 
arrangement can be come to, or arbitration is accepted 
by both parties, it looks as though there will be a strike 
in this branch of trade at an early date. 

There is a hitch in the arbitration as to demarcation 
of work at the Royal Dockyards, the engineers and 
the shipwrights having refused to be bound by the 
decision. It seems that there is some disappointment, 
the complaint being that the assessors are not, as was 
hoped, outside men. 

The engineers at Glasgow have decided to go in for 
an advance of 4d. per hour, from 7d. to 74d. The 
employers have made an offer which is hardly likely to 
be acceptable, namely, to advance 4d. per hour to all 
below 7d. But this does not meet the case. What 
will happen is not yet clear, as the movement was only 
set on foot at the end of last week. 





There is some appearance of further troubles on the 
north-east coast over the question of overtime. The 
employers claim that the men shall work a full week 
of 53 hours before they claim overtime money. The 
men claim that overtime shall be paid for any day on 
which it is worked, whether the full week is oris not 
putin. The employers of the Tyne and Wear districts 
came to the support of the Middlesbrough employers, 
which the men resent. But, as a matter of justice, 
are not the men of all districts supporting the men? 
What is good in the one case, cannot surely be wrong 
in the other. 


The Scotch minera say that they are determined to 
have the advance asked for of 1s. per day. The iron- 
stone miners support them in the movement. The 
conference is adjourned for a time, but further action 
is promised in a few days’ time. 





COOLING CURVES AND TESTS FOR CAST 
IRON.* 


By W. J. Krepr, Detroit, Michigan. 


Tux Committee on Uniform Standards in Tests and 
Methods of Testing Materials, appointed by the American 
Society of Mechanical Engineers, decided in 1884 to 
include cast iron in its investigations. The methods of 
conducting the experiments are described in a report of 
the committee at the Detroit meeting, June, 1895. The 
results of the work are given in three monographs, the 
first presented at the New York meeting, December, 1894, 
entitled ** Relative Tests of Cast Iron,” and two papers 
read at the Detroit meeting, the first on ‘‘ Transverse 
Tests of Cast Iron,” and the second on ‘‘ Keep’s Cooling 
Curves, a study of molecular changes of metals due to 
varying temperatures.” 

he reason for reviewing these subjects at this time is 
to bring the subject of the cooling curves before this Insti- 
tute for discussion. 

The paper on “‘ Relative Tests of Cast Iron ” was chiefly 
devoted to the subject of shrinkage of cast iron. This 
varies in proportion to the percentage of carbon in the 
iron, because any increase of carbon makes the metal 
more coarsely crystalline. The shrinkage also varies in 
proportion to the percentage of silicon present, because 
silicon changes carbon from the combined state into 
graphite, and shrinkage varies in proportion to the size of 
the casting, because an increase in the size under ordinary 





* Paper read before the Iron and Steel Institute ; 
Birmingham Meeting. 





foundry conditions means a slower rate of cooling, which 
causes a Coarse and loose crystalline structure. 

Referring to Fig. 4 (next page), which is constructed 
from data obtained from actual tests, it will be seen that 
each increase of silicon in any one size of test-bar de- 
creases its shrinkage. It is also apparent that each in- 
crease in the size of a test-bar with a given percentage 
of silicon decreases the shrinkage. ‘Lhe decrease in 
shrinkage from both of these causes is because the grain 
is made larger and the casting therefrom occupies more 
room. By taking any one size of test-bar as a standard, 
a foundry mixture may kept uniform by a measure 
of the shrinkage of the test-bar. If the test-bar shows 
a greater shrinkage than a bar made from a mixture 
which produced satisfactory castings, by increasing the 
silicon at the next cast the shrinkage will be brought 
to the desired figure. If the shrinkage drops too low, 
it indicates too much silicon. In such case, the cast- 
ing may be too soft, it may have too coarse a grain, and 
it may be weak. So many outside conditions influence a 
casting that it may not be possible to explain the cause of 
an increase of shrinkage. Ib may be from a lack of heat 
in the cupola, or it may be from too low a percentage of 
carbon in the pig iron, or it may be from many other con- 
ditions which are entirely beyond the control of the 
founder, but an increase or a decrease of silicon will gene- 
rally correct every evil. The 4 in. square test-bar cools 
so quickly that it shows only the shrinkage due to the 
chemical composition of the iron mixture. The shrink- 
age of the 4-in. square bar decreases with each addi- 
tion of silicon. With 1 per cent. of silicon the shrinkage 
is 0 ae and with 3} per cent. of silicon it is only 0.123 in. 

er foot. 

The rate of cooling of test-bars of different sizes is 
found by dividing the cubic inches of volume by the 
square inches of cooling surface. These ratios are indi- 
cated by the lateral distances on the chart, while the 
shrinkage is measured on an ordinate. The shrinkage of 
each of the sizes of test-bars are plotted on the ordinate, 
which indicates the rate of cooling. The records of the 
various sizes of bars which contain the same percentage 
of silicon are then joined by curves. This diagram is 
imaginary, because actual records would not be uniform. 
The shrinkage for any one size of test-bar decreases as the 
percentage of silicon increases, and the shrinkage with any 
one percentage of silicon decreases as the size of the 
casting increases. This variation with change of size is 
due to the slower cooling of the larger bars, which causes 
their grain to be coarse and loose. 

This secondary influence of slow cooling in the 2-in. 
square bar of the upper 1 per cent. curve is nearly as great 
as was the influence of the 2.50 per cent. of silicon on the 
4-in. bars, and in the bars that are larger this secondary 
influence entirely overshadows that of chemical composi- 
tion. In other words, the shrinkage of the }4-in. square 
bars is due to chemical composition alone, while the shrink- 
age of large bars is caused by a combination of chemical 
influence and the influence of slow cooling. By this 
chart a founder can at a glance find the shrinkage of 
every part of a casting of varying thickness, and judge of 
the probable strains incident thereto. 

If a founder wished to make a casting 2 in. square, 
with a shrinkage of 4 in. per foot (0.125), he would find 
the cooling ratio (0.50) of a 2-in. square casting at the top 
of the chart, and would follow down the perpendicular 
until he came to 0.125. He would then follow either way 
parallel to the upper curve until he came to a silicon 
ecale, and would find that theiron mixture should contain 
1.20 per cent. of silicon. The shrinkage of these test- 
bars was measured by placing cast-iron yokes in the sand 
so that parallel surfaces of the ends of the yoke should 
form the ends of the moulds. When the test-bar was 
cold, a graduated tapered wedge was passed between the 
end of the test-bar and the end of the yoke, the shrinkage 
being indicated by the graduation on the wedge opposite 
to the upper edge of the test-bar. This determined only 
the total shrinkage. 

Keep’s Cooling Curves.—To examine the behaviour of a 
test-bar while cooling from a liquid state to that of a 
cold bar, I constructed an autographic apparatus, shown 
in Fig. 1. The flask contains a green sand mould of a 
test-bar, lin. square by 26in. long. The ends of the 
mould are covered by pieces of tin, each containing a hole 
} in. in diameter, the holes being 24 in. apart. The sand 
is cut away near the ends of the bar so as to expose these 
holes, and the front of the flask has recesses opposite 
them. The apparatus consists of steel pins passing 
through the ends of the test-bar, of perforated pieces of 
tin covering them, and of arms engaging these pins and 
working on pivots at the edge of the flask, so as to cause 
the outer ends of the arms to move ten times as far as the 
pin ip the end of the test-bar. At the front of the 
machine’ are two slides, the lower one connected to one 
of the arms and carrying a drum covered with cross- 
section paper, which is caused to revolve once each 
hour by a clock, The other arm moves a pencil 
which makes a record upon the Ly red drum. The 
mould is filled with melted iron which flows round the steel 
pins which penetrate the mould. It takes about one 
minute in the 1-in. square bar for the iron to become 
solid. After this any motion of the ends of the bar is 
communicated through the arms to the paper. As the 
pencil moves one way and the drum the other, the united 
motion of the two ends of the test-bar is recorded. There- 
fore, to obtain the motion per foot, divide the horizontal 
record by 20. The machine is self-contained, for the 
test-bar hangs in the sand and is free to move in any 
direction, and every motion of the ends of the test-bar is 
recorded. The frame of the machine is of wood to prevent 
— by heat. 

iagrams from simple metals are shown in Fig. 2. 

The diagram of each metal begins at the lower end of 

the left-hand ordinate as soon as the mould is filled with 





the fluid metal, and is a straight line until the test-bar 
has become solid. The curve after that is a parabola, the 
shrinkage being ag peewee to the rate of cooling. 

_ The curve in Fig. 5, marked mild steel, takes a course 
similar tc the other metals for 12 minutes, except 
that the shrinkage is greater, then the shrinkage is 
retarded until about 24 minutes from the time of the 
pouring, after which the original parabolic shrinkage curve 
is resumed. 

Curves from Cast Iron.—Cast iron shrinks in the same 
way as other metals on account of the loss of heat, and 
its shrinkage curve is a parabola. It takes about one 
minute for a 1-in. square test-bar to become solid, and 
until then the pins in the ends of the bar remain stationary. 
oe process of cooling, cast iron becomes crystal- 
line. The change from an amorphous to a crystalline 
condition causes the test-bar to expand in proportion as 
the crystals are larger or smaller. In the curve of mild 
steel (Fig. 5) the straightening of the curve is caused 
by the expansion produced by the formation of crystals. 
The greater the percentage of carbon, the more open will 
be the crystalline arrangement. Increasing the silicon in 
cast iron increases the coarseness of the grain, and this 
increases the expansion. 

Fig. 3 shows a curve of a l-in. equare tesb-bar 24 in. 
long of cast iron containing : 


an Total Phos- Man- 
Silicon. Carbon. phorus. Sulphur. ganese- 
8.85 3.10 1.00 0.10 0.50 


The low percentage of carbon in this iron required a 
high percentage of silicon to make the casting soft. I 
took 14 minutes for the iron to become solid, and the 
shrinkage curve would have been similar to that of mild 
stee], but the test-bar expanded so rapidly as to pull the 
line to the left past the ordinate, and hold it there for 
more than five minutes. This curve I name the first 
. , 

he expansion then decreases and allows the diagram to 
cross to the right of the ordinate. It then again in- 
creases, which I call the second expansion. A decrease 
then occurs until ab 10 minutes the expansion again in- 
creases, and reaches its maximum at 124 minutes. This 
I call the third expansion. Soon after the third expan- 
sion ceases, the parabolic curve of shrinkage due to loss 
of heat is resumed, and continues until the bar is cold. 
These expansions are a permanent elongation of the 
casting. The total shrinkage of a casting is measured 
by the distance of the diagram, when the test-bar is cold, 
from the ordinate on which the curve started. The rapid 
shrinkage taking place during the first 18 minutes is not 
measured, as it is overcome by expansion, and the final 
—— was the whole shrinkage less the whole expan- 
sion. To produce the smallest shrinkage in cast iron, ib 
is necessary to produce the greatest expansion, which is 
produced by the simultaneous presence of high percentages 
of silicon and carbon. 

The lines 4 to 9 in Fig. 7 show this influence. These 
were made from “‘ Iroquois” coke iron, with the following 
composition : 

Total Graphitic Combined Sili- Phos- : 
Carbon. Guten. Carbon, con, S¥lphur. phorus. eee: 

4.05 3.20 0.85 0.98 0.085 0.225 0.49 


The silicon was imparted by a high silicon iron con- 
taining : 

Total Graphitic Combined Sili- Sulph 
Carbon. Carbon. Carbon. con, °PMUF. phorus. ganese, 

2.79 2.04 0.75 11.00 0.015 0.487 0:67 


The mixture of these two irons was melted in a crucible, 
the furnace being driven by a forced blast. Ib will be 
noticed that there is no indication of any second expan- 
sion, and that the first expansion is much greater than in 
the cupola iron of Fig. 2. Each of the diagrams shows 
the point when the test-bar became solid. 

No. 7, Fig. 7, was from a bar poured very cold, and 
the iron became solid at once. § 


Phos- Man- 


n be ilicon causes a coarse 
crystallisation, and No. 4, containing 3.49 silicon, has a 
very great third expansion, which would greatly decrease 
the total shrinkage. Each decrease of silicon lessens 
the third expansion, and also lessens the expansion from 
the beginning. No, 10 is from white iron melted in an 
air furnace with silicon only 0.70, and carbon about 3.20. 
For this reason there is but little expansion. The third 
expansion occurs at the right place, but is slight, and ex- 
pansion influences the shrinkage curve but little. 

Nos. 14, 15, and 16 show the influence of phosphorus, 
manganese, and sulphur, but the second expansion does 
not appear in any of them. 

Explanation of Inne No. 11 in Fig. 6.—As it took 
18 minutes to complete the expansions, and resume 
the shrinkage curves, 18 moulds of bars 1 in. square by 
1 ft. long, numbered from 19 to 36, were made at the 
same time as the mould of the bar for the curve. These 
were made in @ snap flask in order to allow nothing but 
sand to surround the castings. All were poured at one 
time with the same kind of iron, therefore changes due to 
cooling were the same in each one of the bars. A barrel 
had been filled with ice, and the with water. Ab 
the end of one met the metal was still fluid in the gate 
of the first bar. In 14 minutes the bar was solid. The 
sand was cut away and the bar was drawn out, but broke 
of its own weight. One half of the bar was thrown into 
the ice water, and the other half allowed to cool in the air. 
On examining the curve it was found that the test-bar 
began to expand 14 minutes after pouring, showing that it 
did not expand during solidification, but that all the expan- 
sion occurred in the bar after solidification. 

At the end of each minute a bar was drawn from its 
mould, and one half quenched in the ice water. Each 
successive bar incre in strength, so that it took quite a 
blow from a hammer to break the last bar. 

Change from Combined to Graphite Carbon.—It is gene- 
rally supposed that in fluid cast iron all the carbon is 
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chemically combined. uenching cast iron in which the 
silicon is near 3 per cent. will not fix the carbon as it 
existed in the fluid metal. Such iron will change from 
fluid iron with all carbon combined, to soft iron with 
nearly ail its carbon graphite, during the few seconds that 
it is cooling in the ice water. A test bar 4 in. thick cool- 
ing in the mould makes all these changes in less than 
one minute. Such iron poured against a chill may show 
a very slight indication of whiteness on the surface, but 
immediately behind this will be an intensely black frac- 
ture with nearly all the carbon graphitic. In this case 
the change was as instantaneous as the chill. The grain 
of the quenched bars, therefore, gives but the faintest 
idea of the state of the metal when it was dropped into 
the water. 

The metal bars from 19 to 28 must have been amorphous 
or only slightly crystalline, and the final arrangement 
of crystals must have taken place during the third 





Fig. 1. 


Curve No. 11 was from soft iron, but curves Nos. 2, 3, 
12, and 13 are from bars made from the same general 
mixture, but containing less silicon, and all these irons 
were so hard as to be difficult to drill. It will be noticed 
that all the latter curves show the first and second expan- 
sions, but only a faint third expansion. The iron was, 
therefore, left hard. 

Temperature which Produces the Expansions.—It is evi- 
dent that each of the three expansions occurs at a given 
temperature. In curve No. 7, which is recorded as 
poured cold, the third expansion is much lower down 
than those poured hotter. The larger the bar, the later 
the third expansion. The position of this expansion 
corresponds to the rate of cooling. In Fig. 8, when a 
hot and a colder bar are poured from the same iron, the 
expansions of the hot bars are farther apart than in the 
colder bars, showing that each of the expansions occurs 





at a given temperature. The curves shown in Fig. 8 
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expansion. The combined carbon of bar 19 was 0.60. | 
That of bar 25 was 0.45, and of bar 30 was 0.06, showing 
that the change to graphite was very slight until the 
third expansion, and that it then changed suddenly. 
One of the half-bars that cooled in air showed combined 
carbon 0.06, therefore after the third expansion had 
reached its maximum no further change took place. 
Change from Hard to Soft Iron.—It was impossible to 
drill bars 19 and 25, while No. 30 was very soft. This 
excessive hardness can hardly be accounted for by the 
presence of 0.60 per cent. of combined carbon. The final 
crystalline adjustment, the change from hard to soft iron, 
and from combined to graphitic carbon, seems to occur 
during the third expansion, and this suggests that the 
temperature at which this expansion takes place is the 
roper temperature at which cas: iron should be annealed. 
his assumption is sustained by the following experiment. 
The bar from which curve 11 was made was heated in a 
muffle to a bright red, and dropped on the pins of the 
machine and allowed to cool in the air, when it gave the 
curve lla, showing that the heating had progressed just 
beyond the third expansion, because that curve was repro- 
duced. The bar was reheated a second time, but 
become so much elongated that it would not go in the 
machine. Two heatings up to the temperature of the third 
expansion, each lasting less than 10 minutes, had so 
enlarged the grain as to permanently elongate the bar 
more than jin. It may be assumed that any heating to 
ture than that of the third expansion could 
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are made by casting two bars 1 ft. long, and arranging 
two pencils so that each arm of the machine should make 
a record on the drum, which in this case had no lateral 
motion. The lateral measure of these diagrams is only 
half those on the other charts. The improvised pencil on 
the left-hand arm did not seem to make as correct a record 
as the other; therefore the position of the hot bar was 
changed at each experiment. A e was heated very 
hot, and then received about 35 Ib. of melted iron from 
the cupola, and the hot bar was poured immediately. 
The ladle was allowed to stand until a shell had formed 
on top, when a hole was broken in it, and the fluid iron 
beneath was poured into the mould. 

Influence of the Size of a Casting upon the Position of the 
Expansion Curves.—Fig. 9 shows diugrams from test- 
bars of various sizes, and in Fig. 10 these same curves 
and two larger ones are drawn to a larger scale, to more 
clearly show the position of the expansion. The expan- 
sions occur at a point on each diagram which indicates 
that each expansion occurred at a definite temperature. 
In curve 17 the casting became solid in less than 20 





seconds. There was a very slight first expansion, and the 


third expansion was reached in 1} minutes. In curve 18 
the second ex ion is clearly shown, and the third is 
reached in 34 minutes. In curve 11 the third expan- 
sion occurs in 124 minutes, in 19 it occurs in 20 minutes, and 
in curve 20 in 40 minutes. In the curve 21 of a 3 in, 
equare bar the third expansion was reached in 85 minutes, 
and in curve 22 it came at 140 minutes. As found by 
breaking the 18 bars, and by reheating bar 11, the test-bar 
of cast iron was quite red at the time the third expansion 
took place. All this proves that the expansion does 
not take place at the instant of solidification of each 
crystal, but after the casting becomes solid, and that 
the final adjustment of crystals, and the changes in 
the carbon and hardness, occur a long time after the bar 
is solid. 

The fact that in reheating bar 11 the crystals took the 
form that they originally had before the third expansion, 
proves that in remelting cast iron the graphite recombines 
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at a bright red heat at the temperature which produced 
the third expansion. 

Curves from Reheated Rolled Steel.—These are shown in 
Fig. 11. The change in the direction of the line of the 
curve 31 indicates a slight crystallisation, but it will 
“7 better to make other tests before accepting this con- 
clusion. 

Curves 32 and 33 show the lines of the third ex- 
pansion even more plainly than cast iron (lla), and 33 
shows that repeated reheating increases the sizes of the 
crystals. Curves 34 and 35 are from a 1}-in. rolled bar 
of steel, intended to be of the same composition as rail 
steel. ‘The size of the curve was a surprise. The bar was 
larger than that from which 32 and 33 were made, which 
accounts for the expansion occurring later. 

Relation — Expansions to the Critical Points of Iron 
and Steel.—Before the December meeting of the American 
Society of Mechanical Engineers, it is expected that the 
temperature of each point in these cooling curves will be 
determined. From a comparison of these expansion cut ves 
with the temperature curves shown in the papers of Mr. 
Osmond,* Professor Roberts-Austen,t+ Professor Arnold, t 


id eat of the Iron and Steel Institute, 1890, No. a 


Pet bid. 1891, No. I., page 90. 
t Ibid. 1894, No. I.. page 107. 
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and others, it is evident that they are not the same. 
There is very likely a rise in temperature at each change 
in the molecular conditions which produced Expansions 
1, 2, and 3, especially the last, but it is impossible for the 
rise in temperature to produce the expansion of the test- 
bar, but it was the expansion which produced the evolu- 
tion of heat. 

Tf the bar of iron was increased in length by a rise in 
temperature, it would regain its original length when it 
cooled again, but each expansion of both cast and re- 
heated bars is permanent, which shows that these curves 
are an independent discovery, and that they are a record 
of changes in bulk and not in temperature. 





Practical Application of Cooling Curves.—In foundry 
work the mould for a 1-in. square test bar can be made in 
20 minutes, and the third expansion is completed in 15 
minutes, therefore as soon as the first iron is out of the 
cupola it can be seen whether it contains the proper 
amount of silicon to produce the casting that is to be 
poured, and the iron mixture can be changed if necessary. 

To ascertain the quality of rolled or forged metal, two 
}-in. holes 23? in. apart can be drilled in 10 minutes, and 
in 10 minutes more the bar can be heated and placed on 
the machine, and in five minutes more the curve will show 
the quality of the metal. 

hese curves are applicable to any crystalline sub- 
stance. I have lately applied them to the mixing of 
plaster of paris, and have found the — proportions 
and manner of mixing to produce the coldest mould with 
the least expansion, As soon as the apparatus can be 
arranged, a curve from water during freezing will be 
produced. 

My excuse for presenting this subject in this incom- 
plete condition is, that I found it impossible to postpone 
its discussion until the curves should be completely in- 
vestigated, and that this Institute would be more in- 
terested in the discussion than any other society. 

_ Transverse Strength of Cast Iron.—The subject of cast 
iron is so little understood, that it is the plan of the 
Committee on Methods of Testing to present at each meet- 
ing of the American Society of Mechanical Engineers 
monographs covering the work done since the previous 
meeting. These papers are prepared so that they can 
be understood by the foreman of a foundry, for he is the 
person who most needs the information, and for this 





reason they are sumewhat elementary. The final report 
of the committee will discuss the mathematical question 
involved. 

Mr. T. Turner was the first to indicate a practical 
method for the study of cast iron, and his paper on the 
influence of silicon put in definite shape the fact that the 

uality of a casting depended upon the amount of silicon 
that it contained. I have pursued this same method in 
the investigation of the influence of the other elements 
in cast iron, As such investigations progress, we are 
apt to lose sight of the fact that the key was furnished 





p,? Mr. Turner's test-bars with only one element varied at 
a time, 





Twenty series of test-bars have been made with varying 
percentages of silicon, and each series is com of 
various sizes of test-bars. There were over 4 tons of test- 
bars, and nearly all were sound. These bars were tested 
by — at various engineering schools. The data 
needed for future investigation will be published by 
the Committee on Standard Tests and Methods of 
Testing Materials, American Society of Mechanical En- 
gineers. 

The transverse tests of round bars have just been com- 
pleted, and the tensile tests will be completed before the 
winter. In the following report the total transverse 
breaking load was used, and no correction was made for 
the slight variation in the size of the bars. Such correc- 
tion would cause only a very 1 -y change in the results, 
and would in no way change the conclusions. In order 
to form a diagram of comparisons of different sizes of test- 
bars, all were reduced to the size of the smallest bar, 


viz., 4in. square by 12 in. long. This reduction was | - 


made by the ordinary formula, and comparable results 
were obtained, because all bars were treated alike. In 
the final report corrected curves will be shown. 

In the consideration of such a material as cast iron, it 
is necessary for men accustomed to precise methods to 
realise that it is nob a homogeneous material, and that its 
—* is never regular even in a single casting, that 
conditions beyond the control of the founder, such as 
changes in the atmosphere, in the pressure of blast, in 
the ae! of the coke, and in the temperature of the 
cupola, will change the quality of a casting. Conclusions 
must therefore be formed from general tendencies, and not 
from individual variations either of size or of composition. 





Fig. 12 is theoretical, but it is formed from actual 
records. The results are what it is desired to obtain, 
but are so far from the actual results on account of 
flaws and molecular changes, that in calculating the 
strength of cast-iron structures it is necessary to allow 
a very large factor of safety. Conclusions may be drawn 
from this diagram, use it is constructed from actual 
records of a large number of ordinary foundry castings. 
It is necessary to consider the opinions that have been 
already formed, and why they have existed, and the con- 
clusions must accord with shop experience. 

Strength is entirely dependent upon the character of 
the grain of a casting, and whether the grain is fine or 
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coarse, closely or loosely united, depends largely upon 
physical conditions, and upon chemical constitution only 
so far as a change in this would decrease or increase the 
size and close union of the grains. = 

The diagram shows that strength in }-in. square bars 
increases with each increase of silicon up to at least 3.50 
per cent. when the iron is melted in a cupola, and that 
the castings are softer with each increase of silicon. It 
also shows that strength decreases as castings increase in 
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size, when all are poured from the same iron, and that 
such decrease in strength in large castings is more rapid 
with each increase in silicon. The fact that increase in 
silicon strengthens a small casting and weskens a large 
casting, in proportion to the percentage of silicon present, 
causes all curves to cross each other, and such crossing 
occurs in the region of the ordinate on which the records 
of the 1-in. square bars are plotted. 

The ee of one size of test-bar cannot be reduced to 
that of another size by any formula now in use, because 
any change in size will change the size of the grain, and 
therefore the strength. Each mixture of iron and eac! 
percentage of silicon will produce the best results in one 
single size of casting, and not as good a result in any other 
size. A formula that will apply to cast iron must be 
constructed from data given in this diagram, but it can then 
give only approximate results, because the same percent- 
age of silicon will not give the same result in different iron 
mixtures. 

I am making experiments, which are nearly successful, 
which will allow the making of 4-in. square bars with 
the grain of acasting 4in. square, in which case with these 
and the ordinary }4-in. bars in green sand, I shall have 
the record for each end of the curve, and by drawing the 
curve with a template which shall be standard, the 
strength of any size of casting can be determined graphi- 
cally in terms of a }-in. equare bar, and the strength of 
the casting itself can then be determined correctly by the 
formula now used. To produce a close grain, which means 
inceased strength in a large casting, it is customary to use 
low silicon irons, because such irons are close-grained, 
and retain such closeness in large castings. Low silicon 
pig iron and old machinery scrap will produce close- 
grained large castings, but will produce weak small caet- 
ings, and are all likely to be hard. Any method that can 
be employed to increase the strength of a large casting, 
and retain the strength of a small casting, will be a 
method of closing the grain, and at the same time of 
allowing enough silicon to be used to produce a soft 
casting. Such a method will raise the record of the 4-in. 
square bar, and not lower the record of the 4-in square 
bar. Some of the methods that are in use are as follows : 

The use of pig iron and scrap, which contain the 
required silicon but which are close-grained, because such 
close grain will be retained in the casting, and yet the 
casting will be soft. There really seems to be no place 
for opened-grained iron in the foundry, for the closer the 
grain the more strength, and softness can be secured by 
an increase of silicon; also because close-grained irons 
with higher percentage of silicon can be made at the 
furnace at less cost than the more open grades; at least 
this can be done in the United States. There are also 
other methods for closing the grain in the cupola. Cast- 
iron borings and drillings from the machine shop are 
placed in covered wooden boxes made of inch boards. 
Each box contains 100 1b., and is charged with the pig 
iron. The grain is closed in proportion to the amount of 
borings used, and yet the casting is left soft. As the box 
descends in the cupola the wood is changed to charcoal, 
but cannot burn until it reaches the melting point, and 
the borings then melt without material loss. 

The curve in Fig. 12, marked ‘‘ The Michigan Stove 
Company,” is an example of obtaining a by the 
use of close-grained irons. The curve from the mixture 
in which the grain was closed by borings gave a }-in. 
square bar 40 lb. stronger, and the bars for other sizes 
were at least 10 lb. stronger, than the Michigan Stove 
Company series. If this closure of the grain could be 
continued, the strength might be increased until it reached 
the curve marked ** Imaginary Castings.” 

In iron poured from the same ladle it often occurs that 
one casting is close-grained and strong, and that another 
is coarse-grained and weak. The following example 
illustrates this: 
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The bars 1 and 1-1 were moulded in separate flasks, but 
from sand taken from a heap which was uniformly 
tempered the night before. ‘The sand, the moulding, the 
pouring, and treatment of the bars, so far as is known, 
were exactly the same. The chemical composition is 
exactly the same in each, the figures being as near as a 
chemist can work. Some unknown influence caused the 
test-bar 1-1 to assume a more coarsely crystalline form 
than the bar 1. 


THE SNOWDON MOUNTAIN TRAMROAD.* 
By F. Oswett, A.M. Inst, C.E. 


Tue idea of a railway up Snowdon was first suggested 
as long ago as 1871. when the late Sir Richard Moon, at 
the opening of the Llanberis-Carnarvon Railway, referred 
to the possibility of such an undertaking. Several 
attempts made since that time tu set it on foot have failed, 
but in November last year the necessary arrangements 
were made with the landowner, and the works were 
begun in the middle of December. 

The line is set out with a special regard to the tenants’ 
interests, at the same time to secure, wherever possible, 
the finest views for the passengers consistent with easy 
gradients and light earthworks. 

Leaving the Llianberis Station, which stands on the 





* Abstract of paper read before the British Association, 
Section G, Ipswich meeting. 


main road, midway between the London and North- 
Western Station and the Victoria Hotel, the line follows 
the stream as far as Cae Esgot, where it crosses it in front 
of the old King’s House, passes near the Methodist 
Chapel (Hebron) on the left, and at two miles reaches and 
crosses the bridle-path by a bridge. The first half-way 
house is passed 60 ft., and the second 180 ft. below, the 
tramroad at this point arriving on the watershed, which it 
follows for half a mile, and crossing the bridle-path again 
at 34 miles, 2550 fo. above the sea, remains below it (at 
one point as much as 200 ft. below) until 44 miles, when 


h | path and tramroad run nearly side by side to the summit, 


terminating at the site of the hotel that is to be built 
here, 3500 ft. above the sea, and 50 ft. below the plateau 
where the present huts stand. Here a fine view is obtained 
over the Bwlch Main Watershed towards Beddgelert, as 
well as in other directions. 

The length of the line is 48 miles, the total rise 3140 ft., 
the steepest |g mage 1: 5.5; the average gradient 1 : 7.83. 
Two miles of the entire length are in curves, of which 
there are 34in all, with radii of 4, 5, 10, 12, and 20 chains. 
There are to be terminal stations at the top and bottom, 
three intermediate a passing places, and an 
additional station at the waterfali (Cennant Mawr). ~° 

The works consist chiefly of a viaduct 500 ft. long, near 
the beginning of the line, composed of 14 brick arches 
30 ft. span carried on masonry piers ; a second viaduct of 
four similar arches crossing the side of the waterfall 
ravine, an arched bridge of 50 ft. span over the stream, 
and five smaller bridges. 

The permanent way is all of steel, the rails being of the 
Indian State Railways pattern, 41} lb. to the yard, 
9 metres long, carried on rolled steel sleepers, to which 
they are attached by clips and bolts. The sleepers are 
spaced throughout 0.90 metre apart, and the fishplates 
are 3 ft. 6in. long, with slots in the ends to admit the clip 
of adjacent sleepers, each pair carrying six fishbolts. 

The rack is of the ‘‘ Abt” pattern and laid double 
throughout, the bars being 1.80 metre long, spanning two 
sleepers and breaking joint with each other. They are 
# in. thick on grades of 1 : 10 or flatter, and 1 in. thick on 
all steeper grades. They are carried on rolled and milled 
steel chairs, which are attached by heavy bolts to the 
sleepers. 

The locomotives have been built at Winterthur in 
Switzerland with the object of saving delay, and they 
contain all the latest improvements known for this class of 
engine. They carry two double differentiating pinion 
wheels on the axles of the ‘‘ driving” wheels, which latter 
run free on the axles, so that the engine cannot travel on 
adhesion rails alone. There are two cylinders 12 in. in 
diameter by 24 in. stroke ; the rigid wheel base is 4 ft. 5in. 
a is a third axle carrying trailing wheels under the 
cab. 
There are eight brake-blocks, four to each pinion. These 
brakes may be worked by hand, bub are applied automati- 
cally by steam power if a certain fixed rate of speed is 
exceeded. There is also an air-brake, worked in conjunc- 
tion with the hand-brake in descending, which retards or 
arrests the motion by forcing air into the backs of the 
cylinders after steam has been cut off. 

All the permanent way material has been made by 
English firms. The engineers to the undertaking are 
Messrs. Sir Douglas Fox and Francis Fox, London. The 
contractors are Messrs. Holme and King, Liverpool. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. JAMES AND GEORGE THOMSON, LIMITED, have 
now launched five of the seven gunboats ordered by the 
Spanish Government for service in Cuka, although the 
order was only booked three months or so ago. The 
vessels are 300 tons measurement, and three of them have 
completed their trials and are ready to sail for Cuba. 





The steamer Westmeath, the largest cargo vessel yet 
built on the east coast, or, indeed,in En ed or Scot- 
land, and belonging to the well-known shipowner, Mr. 
R. Hudson, of Sunderland, bas been completed by 
Messrs. C. S. Swan and Hunter, of Wallsend, and 
put tosea. The new steamer measures 465 ft. in length 
over all, 56 ft. in breadth, with a moulded depth of 34 ft. 
6 in., to carry a general cargo of 10,250 tons deadweight, or 
14,500 tons measurement cargo, in addition to a very large 
bunker capacity. The machinery for propelling the vessel 
has been supplied by the Wallsend Slipway and Engi- 
neering Company, Limited, the engines being of the 
triple-expansion type, with cylinders 28 in., 46 in., and 
75 in. in diameter respectively, having a 54-in. stroke. 
Steam will be supplied at 180]b. working pressure by 
three boilers 14 ft. 3 in. in diameter by 11 ft. 9 in. long, 
all fitted with Howden’s system of forced draught, Serve 
tubes, and patent furnaces. The mean speed of the vessel 
on the measured mile was 12? knots per hour. 





The Naval Construction and Armaments Company, 
Barrow, launched recently a large twin-screw hopper 
and sand- pump dredger named G. Crow, for 
the Mersey Docks and Harbour Board, Liverpool ; 
a sistership to the Brancker, also built at Barrow 
for the same board. She is 320 ft. long, 46 ft. 10 in. 
moulded breadth, and 20 ft. 6 in. moulded depth. 
The pumping machinery consists of two centrifugal 
pumps, each having 36-in. suction and delivery pipe, 
and each worked by a separate triple-expansion engine. 
The pumps are designed to lift 4000 tons of sand per hour, 
but the Brancker’s pumps, which are of the same design, 
have occasionally lifted at the rate of 6000 tons per hour. 
The Brancker has only been on the Mersey bar and 
channel about two years, yet in that time she has lifted 
no less than 8,179,359 tons of sand, deepening the water in 





the channel from 11 ft. to 23 ft., and making the channel 





1500 ft. wide. When the new dredger gets to work, the 
improvement to the entrance of the port of Liverpool will 
be even more marked. 





The Fairfield ee and Engineering Company, 

van, have launched the second-class protective deck 
cruiser Venus, for the British Navy. one of six 
vessels ordered from private yards in May, 1894, two 
of which were secured by the Fairfield Company. The 
vessel, which has been put into the water 240 days from 
the date of the order being placed, is of the Talbot class, 
and her dimensions are: Length, 350 ft.; beam, 54 ft. ; 
and she will have a displacement of 5600 tons. She is 
constructed of Siemens-Martin steel, and is divided into 
numerous water-tight compartments, while she has an 
external sheathing of teak to fit her for long service on 
distant stations. In order to steady her for sea she is 
provided with bilge pieces of considerable length, and for 
protection she relies on a steel deck with a maximum 
thickness of 8 in; she has a Harveyised steel coaming 
to shelter her engines, and a conning tower of the same 
material. Her guns, which are to be protected by thick 
steel shields, consist of five 6-in. quick-firing guns, of 
which three can be fired ahead and two astern, six 
4.7-in. quick-firers, and eight 12-pounders, besides lighter 
weapons. Her torpedo equipment comprises three impulse 
tubes, two forward and one aft, She is, of course, a twin- 
screw vessel, and is propelled by two sets of triple-expan- 
sion engines, each in a separate engine-room, and a speed 
of nearly 20 knots is expected to be obtained on her trials. 
The diameters of the cylinders are 33 in., 49 in., and 74in. 
respectively, with a stroke of 3ft. 3in. The high-pressure 
cylinders have piston valves, and the others double-ported 
alide valves, mo the cylinders are separate castings. Steam 
of 155 1b. pressure is supplied from eight single-ended 
boilers, each with three furnaces. They are placed in two 
separate compartments, and fitted to be worked under 
forced draught with closed stokehold. 





A new barge-loading dredger was Jaunched, with its 
machinery on board, on the 10th inst., by Messrs. William 
Simons and Co., Limited, Renfrew. It is built to the 
order of the Mersey Docks and Harbour Board, and is 
specially adapted for rock dredging. It is fitted with two 
sets of triple-expansion engines for propelling, and one 
independent set for dredging, three mild-steel boilers 
160 lb. working pressure, tested to 3601b. hydraulic test, 
three independent sets of engines for ladder hoist and 
mooring crabs at bow and stern, central bucket ladder and 
chain of steel buckets adapted to dredge banks and shoals, 
and to 45 ft. depth of water. The buckets have strong 
steel mouthplates, and steel picks for dealing with rock 
and hard material. The total weight of the bucket chain 
is 100 tons, exclusive of bucket ladder and mountings. 
This vessel is subdivided into 13 water-tight compartments 
by bulkheads carried up to the upper deck. Electric light 
appliances, steam starting and steering gear, Weir’s feed- 
heater, evaporator, and Harris’s water-filter are provided, 
also a 5-ton derrick crane. The main steam pipes are 
armoured with galvanised steel wire wound round them 
for safety. Three independent surface condensers, with 
independent air and circulating pumping engine, centri- 
fugal pumps for supplying water to the main condensers 
and to the shoots, are also fitted. This is the ninth vessel 
constructed by Messrs. William Simons and Co. for the 
Mersey Docks and Harbour Board. 





The first-class battleship Majestic has completed her 
natural draught trials with satisfactory results. She was 
built at Portsmouth, and has already been fully described 
in ENGINEERING. The machinery has been constructed 
by the Naval Construction and Armaments Company, 
Limited. It consists of two sets of triple-compound, 
vertical, direct-acting engines, arranged to work twin 
screws, and when making 100 revolutions a minute they 
will, according to the contract, dovelop a total of 12,000 
horse-power. The cylinders are 40 in., 59 in., and 88 in. 
in diameter, all having a stroke of 51in. Piston valves 
are fitted to the high-pressure cylinders, and double- 
ported slide valves to the intermedate and low pressure 
cylinders, all actuated by ordinary double-bar link motion. 
The back columns of the framing are cast steel of the in- 
verted Y-shape, securely tied together at top by a wrought- 
steel plate, and form the piston-rod guide 5 pba the 
front columns are of es nti and arestrongly braced by 
horizontal and diagonal stays. The bottom frames are of 
cast steel connected together by cast-steel girders and 
secured to the frames of the ship. The main and auxiliary 
condensers are of brass throughout, and havea cooling sur- 
face of 13,500 square feet and 1800 square feet respectively. 
There are four separate boiler compartments, each con- 
taining two single-ended cylindrical return-tube boilers 
16 ft. 4 in. in diameter by 10 ft. 3 in. long. Each boiler 
is provided with four corrugated furnaces and two 
combustion chambers. The working pressure for the 
boilers is 1551b. per square inch. There are 22,000 square 
feet of heating surface and 820 ft. of grate surface. On 
trial the draught of water was 25 ft. aft and 24 ft. 114 in. 
forward. The vacuum was 27 in. for the starboard engines 
and 26 in. for the port engines, and when working at 100.7 
and 100.3 revolutions per minute the indicated horse- 
power developed was 5254 for the starboard engines and 
5164 for the port, giving a total of 10,418, which is 418 
above what was contracted for. The speed realised ac- 
a to patent log was 16.9, and the coal consumption 
per indicated horse-power per hour was 2.07 lb. On the 
forced draught trials on the 17th inst. the engines work- 
ing at 106 revolutions per minute developed 12,497 
indicated horse-power, or 497 above the contract power, 
the air pressure in the stokehold being .9in. The speed 
of the ship was found by patent log to have been 17.8 





knots, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFI0ATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

i Specifications may be obtained at the Patent Office 
ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the tance of a complete 
— is, in each , given after abstract, unless the 

atent has been sealed, when the date of sealing is given. 

a pe may at any time within two months from the date of 
the advertisement he t of a complete specification, 

ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,335. J. Graham and H. Chapman, Morley, York. 
Electrically Governing the Voltage of Dynamos 
and Speed of Engines. (3 Figs.) September 12, 1891.—Io 
this improved regulating apparatus, when a current of electricity 
is being governed, the set screw D3 is adjusted against the spring 
D2 to suit the voltage required, and as long as the voltage of the 
current remains constant, the attraction of the electro-magnet A 
on the armature D counterbalances the effect of the spring D2 and 
keeps the needle E between the metallic stops FandG. How- 
ever, should the current increase above the required strength, the 
attraction of the electro-magnet A on the armature D overcomes 
the spring D2 and brings the needle E into contact with the 
metallic stop F. This establishes a circuit through the wire Al, 
bracket D!, spring D?, needle E, stop F, wire N, electro-magnet 
L, wire L5, terminal B?, armature B! and wire B®, thereby setting 











in motion the hammer L? and causing the pinion H with its shaft 
J to be turned, which latter moves the arm K and actuates a 
resistance R which reduces the current until the needle E becomes 
again balanced between the stops F and G. Should the current 
decrease below the required strength, the spring D2 overcomes the 
attraction of the magnet A on the armature D, and the needle E 
coming into contact with the stop G, a current is passed through 
the electro-magnet M, and the hammer end M2 coming into play, 
turns the pinion H and shaft J in the reverse direction, thereby 
moving the arm K so as to increase the current back to the re- 
quired strength. If the circuit through the coils on the electro- 
magnets A and B should be broken, the apparatus is thrown out 
of action by the armature B! falling from the electro-magnet B, 
and thus damage from the excessive action of the hammers in one 
direction is averted. (Accepted August 7, 1895), 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


18,417. S. Cutler, London. Gasholder Guide 
Carriages. [3 Figs.) September 28, 1894.—The object of this 
invention is to provide a bottom guide carriage for gasholders 
which can be readily adjusted while the gasholder is in work, and 
which does not require packings or wedges to maintain its posi- 
tion after adjustment. According to this invention a substantial 

plate A is attached to the bottom curb B of the gasholder, and 
projecting from this base two long bearings or sleeves C are pro- 
vided, in which are placed eye-rods D, the eyes of which form 





Fig.1. 


Fig. 2. 








bearings for the axle E of a roller F, and the reverse ends of 
which enter the sleeve C and are fitted with screw nuts G. The 
baseplate is first bolted to the bottom curb of the gasholder, and 
afterwards the roller is adjusted with exactitude by means of the 
screw nuts, and maintained in such exact position by means of the 
nuts which abut upon the faced end of the sleeve. No cottera, 
wedges, or packings are required, and the roller can always be 
subsequently adjusted as may be required without interruption 
to the working of the gasholder. (Accepted August 7, 1895). 


18,452. P. P. Bedson, Newcastle-upon-' e, and 
J.C, Hamilton, Arnside. Oil Engines. [4 Figs.) Sep- 
tember 29, 1894.—This invention has for its object to deal with 
the offensive or vapours ordinarily discharged from oil 
engines, and whilst preventing the contamination of the atmo- 
Sphere therewith, to secure such economical results as may be 
obtainable. In one of the two modifications of apparatus shown 
for treating the exhaust gases and vapours, a casing or vessel of 
rectangular form, and made in horizontal sections which are bolted 
together, is provided with horizontal partitions A, B, C, D, and E, 
with openings or spaces G, H, J, and K alternately at opposite 
ends, one, C, of the partitions being without such opening or 
space, so as to divide a lower compartment L, in which water is 
applied, from an upper one M in which oil is applied. The hori- 
zontal partitions A, B, C, D, and E have low weirs N across 


exhaust gases and vapours are admitted at the bottom of the 
casing or vessel by means of an inlet pipe Q, with a downwardly 
curving mouth, which directs them against water lying on the 
bottom of the compartment L. Thereafter the gases and vapours 
pass through the opening G and between the partitions A and B 
over the weirs N, and under the serrated dipping partitions P. 
They then pass through the opening H and between the partitions 
Band CO, and next proceed by a by-pass lear R to the upper 
compartment M, and through the spaces divided by the partitions 


Fig. 7 
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C, D, and E, finally escaping through the pipe S. The water is 
admitted at the top of the lower compar!ment L through a trap- 
bend pipe L1, and traversing over the horizontal partitions B and 
A oppositely to the gases and vapours, pas3es off through a trap- 
bend pipe L2at the bottom. The oil is admitted at the top of the 
upper compartment M through a trap-bend pipe M', and after 
passing over the horizontal partitions E, D, and C in directions 
opposite to those of the gases, passes off through a trap-bend pipe 
M2. (Accepted August 7, 1895). 

18,510. W. Kemp, Kingston-on-Thames, Surrey. 

D tus for Enriching Gas. [1 Fig.] September 29, 
1894,—This invention relates to ——— for enriching gas by 
mingling with it the vapour of liquid hydrocarbons. For this pur- 
pose apparatus is employed comprising a casing A which may be 
in the form of a vertical cylinder, divided by an annular partition 
B into two compartments, a central compartment and an annular 
compartment surrounding it. In this latter compartment isa 
pipe coil C through which the liquid hydrocarbon is passed while 
the compartment is kept charged with steam. The hydrocarbon 
thus converted into vapour issues from the coil into a chamber D 
at the bottom of the central compartment, into which chamber gas 
is admitted by a pipe G against a deflector H and mingles with the 





a 





vapour. The mixed gas and hydrocarbon vapour ascend a number 
of tubes E exposed to the heat of the steam, which is admitted 
through holes in the partition Bto the space around the tubes E. 
The mixture of gas thus heated with the vapour, after flowing 
through the tubes E, passes through several wire gauze or per- 
forated metal screens F, thus becoming thoroughly mingled, and 
the mixture issuing at K. The supply of hydrocarbon may be 
regulated by acock or valve, and, should there be excess, such of 
the liquid as is not vaporised is caught by the screens and returned 
to the chamber below, whence it can be run off by apipeM. The 
water of condensation of the steam passes away by a pipe N. The 
apparatus may be simplified by dispensing with the partition B ; 
the coil Cand the tubes E being in the single steam chamber. 
(Accepted August 7, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,263. H. and H. Smith and O. Smith, Glasgow. 
Machines for Scarfing the Edges of Metal Plates. 
(2 Figs.) September 11, 1894.—This invention consists, in the 
first place, in the arrangement of the clutches D, D! on the shaft 
C, for the purpose of stopping from working any one of the tool 
slides K, K! while the other continues to work, and in the 
arrangement of the aforesaid clutches D, D! so that they will 
only enter into gear in one position. That position is such that 
when apy one of the tool slides K, K' is on the cutting or forward 














stroke, the other is on the backward or return stroke, for the 
purpose of reducing the power required for working the two 
tools of the machine, The clutches D, D! are made with two or 
more teeth of different sizes, and the long bosses on the spur- 
wheels E and E' have recesses of corresponding sizes to the teeth 
on the clutches D, D!, so that the clutches will only enter in one 
position, namely, when the teeth are opposite to their correspond- 





them, and between these there are dipping partitions P with their 
bottom edges made with serrations, as shown in Fig. 2. The 





ing recesses, the spurwheels E and E! being loose on the shaft, 
while the clutches D, D' are driven by the shaft and slide on 


feather keys. The second of the invention consists in the 
combination of parts comprising a long table, or two tables T, T?, 
for the purpose of carrying two plates P, Pi, and of driving the 
screw R by means of pulleys N, for the purpose of rapidly 
travelling the two saddles S, S' on bed M from opposite one plate 
P to opposite the other plate P1, so that while the one plate Pi 
is being scarfed the other plate P is being set on table T; and 
again, when plate P is being scarfed plate P' is being fixed on 
table T'. (Accepted August 7, 1895). 


18,035. J. A. and T. A. Crawford, Sunderland 
Durham. Improvements in Boring, Groo 4 and 
Internal Screw- Cut oy" for Usein 
Lathes, [8 Figs.] September 22, 1894.— a bar or spindle in- 
tended to be set eccentrically to the required degree in the lathe 
centres. On the bar and a true fit thereon is mounted a sleeve a' 
arranged to the tool or cutter 2. At or on the sleeve end is 
arranged a disc 8 which may be provided witha slot 4, and on the 
bar is mounted a lever 5. The chuck-pin or driver can pass through 
the slot 4 in the disc to revolve the apparatus. The disc may further 
be provided with a semicircular slot 11 and peripheral teeth 6, 80 
that when the lever 5 is turned to turn the bar, it can be locked 
in any required position by means of the projecting tooth 7 








thereon gearing with the teeth 6; the locking bolt 8 serving to 
make the connection between lever and disc secure. A collar 9 
with nuts 10 may be provided to regulate the position of the 
sleeve on the bar. The working is as follows: The bar with the 
apparatus shown thereon is set in the lathe centres eccentrically 
to the required degree. The chuck-pin is placed in position for 
driving the apparatus. The operator can then by manipulating 
the lever 5 bring up the tool fixed in the sleeve to its cut or work, 
when he will lock the lever to the disc. As the cut varies by 
futher turning or manipulating the lever, the tool can be further 
brought up to or withdrawn from its cut according to the amount 
of throw due to the degree of eccentricity given to the bar in the 
lathe centres. (Accepted August 7, 1895). 


18,071. H. Schwarz, Bassersdorf, Switzerland. 
Parallel Vice. [6 Figs.] September 22, 1894.—B is the fixed 
casing and G is the fixed jaw of the vice cast therewith; A, A are 
the pair of rack bars adapted to slide in guides in the casing B; D 
is the body of the movable jaw G arranged to slide on the rack 
bars; C! is a casting bolted to the fixed casing B and having teeth 
Z\, Z' thereon with which the rack bars A, A engage. E is the 
screw operated by the vice handle H for causing the movable jaw 
G' to slide along the rack bars A, A, the screw to this end working 
in the body D of the movable jaw, asinanut, and being journalled 
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in the bearing F carried by the rack bars. For long adjustment 
the rack bara A, A are inclined so as to lift them from engage- 
ment with the teeth Z', and are slid in or out according to 
whether the jaws of the vice are to be brought nearer to or farther 
from each other and are then dropped into re-engagement with 
the teeth Z’. For short adjustment the vice handle H is made 
use of to rotate the screw E and cause the movable jaw G! to ad- 
vance or retire along the rack bars. (Accepted July 31, 1895). 


PUMPS. 


15,731. P. Decoeur, Paris, and W. H. Bailey and 
Co., ited, Salford, Lancs. Hydraulic Rams or 
Water Raisers. [5 Figs.] August 18, 1894.—q@ is the inlet 
pipe, b the outlet pipe, c the waste pipe, d the — valve, ¢ the 
delivery valves, and / the air vessel or compression chamber. Any 
suitable number (according to the size of the ram) of clack or 
delivery valves ¢ may be employed. Small springs g assist in 
closing these valves, and so prevent the return of water in cases of 
high pressure. The tension of these springs g can be adjusted by 
means of a nut / on a screwed spindle i, so that by adjusting the 





tension of the springs g, the length and duration of the stroke of 
the valves e can be regulated. The waste water is condu toa 
basin below, not shown, by the pipe c with a knee or bend in it 
which ae pr into the basin. This arrangement allows the ram 
to be placed at any height and avoids the re-entrance of air, so that 
the waste pipe forms a syphon and utilises all the fall in shallow 
waters, and the elastic cushion in the air vessel is worked without 
snifting, as sufficient air is admitted round the valve-rod. The air 








thus admitted passes into the air vessel f at each stroke, and the 
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excess of air passes through a screwed an ge k, which formsa snift 
valve at a point above the delivery pipe b. Too great an inflow of 
air may be avoided by placing the ram in a basin of sufficient depth 
to submerge the regulating sleeve or screwed socket m, by which 
the tension of the springs 7, 0 on the spindle d' of the valve d is 
adjusted, and the stroke of the valve determined. The delivery 
is regulated by screwing this sleeve m further up or dowa, and 
then retaining it in position when set by means of the pivoted 
catch p. Below the end of the valve-rod d' is fulcrumed a 
starting lever g which can be raised to lift the valve d into the 
position shown, and so start the ram. (Accepted August 7, 1895). 


RAILWAYS AND TRAMWAYS. 


10,692. A. B. Ibbotson, Sheffield. Rail Joints. [33 
Figs.) June 1, 1894.—These improvements relate mainly to re- 
versible fishplates. A, A are the rails to be joined; B, B are the 
fishplates ; C, C are the sleepers; and D the fishbolts. Figs. 1 
and 2 show a rail joint made with vertical deep-dipping fishplates 
B, B, each of which has two operative parts ) and 6! approxi- 
mately in the same plane and on the same side of the plate, 
Between the operative parte there is formed a deep groove b? in 
which the lower part or flange a of each of the rails A, A is 
received, The metal of the plate is preferably reduced in thick- 
ness at the groove, as shown, so a3 to decrease the weight of the 
plate. Figs. 3, 4, and 5 show a method in which vertical deep- 
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dipping fishplates, such as are shown in Fig. 1, are used. The 
ends of the rails A, A have a semicircle cut out in the web, as 
shown at a? (Fig. 5), through which a single bolt D' passes, the 
said bolt being screwed tight, so as to maintain the operative parts 
bv, b of the fishplates close against the rails, The lower operative 
parts b', L' are maintained apart by an elastic plug, such as a 
spring H (Fig. 8), and four or any other suitable number of bolts 
are passed through said parts and screwed tight. These lower 
bolts assist the upper bolt D! in keeping the fishplates in ition. 
The spring H may, if de-ired, be inverted, its function being to 
cause the pressure to be distributed equally between all the bolts. 
(Accepted August 7, 1895). 


20,455. H. Degener and R. Deissler, Berlin. Loco- 
motive Engines, [3 Migs.) October 25, 1894.—This invention 
relates to — us applicable to locomotive engines for the pur- 
pose of enabling the driver to regulate the draught for the fire 
without thereby acting on the blast pipe. aisa hopper-like bi- 
partite casing arranged below the smoke-stack A, and surrounding 
the blast-nozzle B. This casing is provided with a number of 
apertures a', and contains or encompasses a similar casing b, that 
may be turned by the mediation of a lever c fulcrumed at c' to a 
suitable pivot of the smoke-box C, and taking through a suitable 
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slot of the casing a. The lever c is connected with a rod d 
extending rearwards into the cab of the locomotive engine, 80 as 
to enable the driver to operate the movable casing b. The free 
surfaces of all the apertures a! or b' respectively, combined are 
at least equal to the free section of the smoke-stack A at the 
narrowest part of the same, and there is thus no throttling what- 
ever of the furnace gases as long as the apertures a! and b! ooin- 
cide. If, however, the casing b is turned for a certain angle, the 
apertures of the casing a will then be covered, or narrowed, or 
even closed respectively, to a corresponding extent, and the suck- 
ing action of the blast-steam will, therefore, be correspondingly 
altered. (Accepted Auqust7, 1895). 


STEAM ENGINES, ee ema EVAPORATORS, 
c. 


14,573. J.H. Dales, Leeds. Steam and other Fluid 
Pressure Engines. (9 Figs.) July 30, 1894.—The invention 
consists, firstly, of an arrangement of centrifugal spring load 
governor which is preferably applied as a “ shaft governor,” that 
ig to say, a governor which is mounted in a wheel on the crank- 
shaft or a counterehaft of a steam or other fluid pressure engine. 
a is the cut-off eccentric which is to be moved by the action of 








the governor. 0 is a toothed wheel keyed on the bois of the 
eccentric a. cl, c2 are racks which gear into the toothed wheel, 
and which slide on guides d,d. The racks are fixed to and form 
part of the spring boxes ¢, ¢. The springs /, f act partly asa 
counterpoise to the centrifugal force of the spring boxes and racks, 
and also in themse]ves act as centrifugal weights for the purposes 





of the governor. In the drawing two racks are shown provided to 

ng bex, but one rack g in each pair acts simply as 
a centrifugal balance to the other, and prevents a cross strain 
on the slides and guides. One rack c' gears into the teeth of the 
wheel } on one side, and c2 gears into the same on the other side. 
In action the two spring boxes and their attachments move by 
their centrifugal force overcoming the resistance of the springs 
towards the rim of the wheel, and in so doing the racks turn the 
eccentric boss in a direction which regulates the position of the 
eccentric and juent cut-off ing to the work required. 
The dotted lines /!, /2 show the positions of the rs of racks. 
Figs. 3, 4, and 5 illustrate the second part of this invention relat- 
ing to a compound adjustable rocking lever. g’, 92 are the two 
parts of the compound lever which engage in a slot in a valve-rod 
h. The object of the arrangement is to take up any wear which 
may occur in the slot or in the lever ends engaging in the same. 
The lever g' is mounted in a square on asolid spindle i, whilst 
g? is mounted on a square on the hollow spindlei'. On the hollow 
spindle i! a lever 12 is mounted on the outside of the valve chest, 
the hollow spindle i' passing out by a stuffing-box. The lever i? 
is attached to the cut-off or eccentric-rod, as the case may be, by 
neck i3, The solid spindle i has a square end on which the lever 
i4is mounted. The lever i4 is provided with a boss at 75 which is 
recessed to receive a spring i6, whilst the lever i2 is provided with 
a lug 7 through which a set screw i* 8 80 that it may bear on 
the spring 76. By screwing down i* the solid spindle is made to 
partially rotate in the hollow spindle if there is any slack between 
the compound lever ends and the top and bottom of the valve 
spindle slot, and in this way the parts can be made to work with- 
out shake. (Accepted August 7, 1895). 


17,404. G. Finney, Birmingham. Pistons for Steam 
and other Engines. (4 Figs.) September 13, 1894.—The 
object of this invention is to construct a durable piston having 
springs and expanding segments or rings so arranged as to effec- 
tually prevent escape of the steam or other working gas or fluid, 
and to enable the piston to be readily placed and freely worked 
within the cylinder of the engine. The block or body A of the 
piston is made of metal with a circular base or bottom plate 
turned to suit the cylinder, and a central boss for the reception of 
the piston-rod. A number of arms or ribs B are provided, radia- 
ting from the boss and having their outer ends enlarged and bolt 
or stud holes formed therein for the junk ring bolts or studs. 
Over the extremities of the radiating arms or ribs there is placed 
a solid ring C, the underside of such ring resting or seating, 
when in position, upon the inner face of the base or bottom plate 
of the piston- block, while the upper side of the ring is pre- 
ferably arranged to be flush with the top of the radiating arms 
or ribs. At suitable positions around the interior of this solid 
ring pockets or chambers D are provided, preferably formed 
in one with the ring, for the reception of the stems of the 








cones or wedges E and spiral or other springs F, which act upon 
the wedges E for expanding the segments or split rings G 
against the sides or wall of the cylinder. Two such seg- 
mental or split rings are preferably employed, and are so 
arranged that the splits or divisions in the rings do not come im- 
mediately above and below each other. The combined width of the 
rings is rather less than the space provided for their reception be- 
tween the inner or upper face of the base or bottom plate of the piston- 
block and the underside of the junk ring or plate, but the rings are 
pressed tightly against the bottom plate and the junk ring by the 
action of the spiral or other ae H carried in suitable recesses 
formed in the rings. The junk ring or plate J is of the ordinary 
type, and is secured to the piston-block by bolts or studs passing 
into or through the holes K formed at the outer ends of the radia- 
ting arms or ribs. In the construction of small pistons having the 
junk ring or plate secured by means of the nut or other fastening 
on the end of the > peste the pocketed ring is preferably fixed 
over the boss of the piston, and the spring pockets are arranged 
eye from the exterior of the ring. (Accepted August 7, 
1895). 
17,611. J. Pearson, Keighley. Steam and like Motor 
es. [10 Figs.] September 17, 1894.—Each valve a and b 
is 80 formed that when in one position (occupied by the valve b) 
it opens the port d for the steam to pass around it to enter 
the cylinder c, while, when it is in another position (occupied 
by the valve a), a passage is formed for the steam to pass 
through the valve a into the exhaust pipe ¢. Further, when the 
valve a or » is placed in yet another position a!, both the 
steaming and exhaust ports are covered. The rods /, f! through 
which motion is ee in one direction (which is that by 
which steam is admitted to the cylinder c) to these valves a, b 
(or a2, b2) through the medium of the levers f2,/°, by the actions 
of the well-known kind of eccentric g, are of the class that will lay 
hold of the sliding-block h by means of their hooked or catch parts 














1, 2, 3, 4 (or in place of this sliding block, an oscillating lever may 
be employed), the said sliding block being operated by the 
eccentric g through the rodgl. The catches of the rods /, /! are 
further arranged to be operated by the eccentric k, which is 
oscillated by the mare y f governors m through the medium of 
the levers m1, m2, and m3, in order that at the proper time 
they may be made to release their hold (or be tripped) by the 

ons of the governor, the upper edges z! of their slots 2 being 
slightly inclined to enable the eccentric k to force them by their 
own lateral movements out of contact with the block / when the 
extent of their motion is reached, whether the eccentric k is at 
such times moved by the governor or not. The rods n, n! operated 
by springs 0, ol within the dashpots p, pare for effecting the 
return movements of the valves a, b, which are joined thereto by 


slotted connecting-rods 7, r!, so that the return movement may, 
when performed by the springs, be only to such an extent as will 
just bring the valve a or b to cover both the inlet and exhaust 
ports, as shown at al, at which time the steam in the cylinder 
expands to force the piston in the proper direction. The valve 
remains in this position until the return of the block h or oscillat- 
ing lever into the position where its rods f or f} may again lay 
hold of it, by which the valve is then moved to open the exhaust 
port. Thus one valve and one set of operating mechanism at 
each end of the cylinder controls the supply of steam thereto. 
(Accepted August 7, 1895.) 


TEXTILE MACHINERY. 


16,648, J. Foulkes, London; J. E. Park, Fraser 
burgh, Aberdeen; and G. N. Peake, London. Scutch- 
ing Machines. [5 Figs.] September 1, 1894.—This invention 
relates to improvements in scutching machines employed 
for as and removing the pulpy portions from the 
vegetable fibre of the leaves and stems of fibrous plants. 
The principal object is to construct a scutching machine 
and feeding apparatus in a form to facilitate transport and 
removal while simplifying the construction and effecting 
economy therein. e ing mechanism has a continuous 
motion instead of an alternate forward and backward move- 
ment as usually adopted, thereby entirely dispensing with the 
reversal of the feed mechanism, the arrangement being such 
as to effect the withdrawal of the leaves after they have been 
operated upon by the revolving drum at a much increased speed. 
One or two pairs of endless chains or belts A, Al and A2, A? are 
arranged parallel to a stationary feed table B adjoining the feed- 
plate O of the scutching machine, and the chains A, A! around the 
chain wheels or drums D, Dl are mounted below the table B at 
each end on horizontal axes E, E'. Upon the endless chains A, A' 
and transversely thereto are secured at intervals slats or clamping 
bites F for carrying forward the material to be scutched. In order 
to more effectually grip the fibrous stems or leaves there is arranged 
an additional or overlaying series of transverse slats F' carried 
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upon the independent chains A2, A® ing over chain wheels 
D2, D3 mounted upon a horizontal axis E2 at the end of the table 
B remote from the scutcher, and at the other end around the chain 
wheels D, D! carrying the endless chains A, A). The relative 
positions of the several chain wheels are such as to cause the two 
sets of slats fF, F in travelling forward to gradually compress the 
fibrous stems between them. The intervals between the slats 
F', F!! on the exterior chains A2, A3 are arranged so that the slats 
thereupon will come between those upon the other endless chains 
A, A', thereby firmly gripping the fibrous material. At the end 
of the table B nearest the ee pen C is a revolving drum G, 
upon the exterior surface of which are secured a number of beaters 
or knives H for operating upon the stems as they are carried for- 
ward by the slats F, F!. Immediately in front of this drum is a 
weighted roller I beneath which the leaves or stems are caused to 
travel during their passage to the feed-plate C. The feed-plate C 
is arranged so as to present a yielding surface to the action of the 
knives H, and for this pu e is preferably made of sheet metal 
bent to a curve corresponding approximately to that of the peri- 
won d of the drum G carrying the scutching knives H, and ine. 
ng a space between its upper surface and the drum G narrowin 
gradually downwards so as to compress the material as it is carri 
downward. The metal plate is doubled over for the length re- 
quired for the feed, and bent under at its lower end so as to form 
a spring. A pipe K arranged within the upper bend of the feed- 
plate C transversely to the face of the drum G has perforations 
therein whereby jets of water can be delivered upward against the 
knives H during their descent. (Accepted July 31, 1895). 


17,971. J. A. Sutcliffe, Blackburn, and G. Paley, 
eston. Improvements in Sliver Cans. [1 Fig.) 
September 21, 1895.—This invention has for its object to impart 
increased strength or stability to the tubular body part of sliver 
cans. To this end the said tubular body part is corrugated in a 
spiral form instead of lengthwise thereof or round it. The figure 
illustrates the improved sliver can having its tubular body part a 
corrugated spirally. The spiral corrugations are formed in a plate 
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of sheet metal between a pair of suitably grooved compressin 
rollers, the corrugated sheet metal being afterwards bent roun 
to a tubular form, and the adjoining edges being then secured to- 
gether by a‘‘ groove seam ” (i.¢., the ordinary form of folded or over- 
lapped joint) or other convenient form of joint. » is the ordinary 
strengthening ring at the upper, and c, c! the ordinary strengthen- 
ing rings or hoops at the lower end of the sliver can. (Accepted 
August 7, 1895), 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uni! 





States, may be 
consulted, gratis, at the offices of ENGINRBRING, 85 & 6, Bedford: 
street, Strand. 
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SUSPENSION 


UNIFORM THICKNESS. EASILY SCALED. 


BOILER FURNACE. 


Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 
Safety and Quick Steam-raising Powers. 
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PATENT MIGA GREASE 
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PATENT MICA-COTTON PACKING. PATENT MIGA-FLAX PACKING. 
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THE NEW GLASGOW DOCKS. 
(Continued from page 296.) 

Tue first part of the equipment of the docks was the 
construction of sheds, and as the berths were allo- 
cated largely to regular traders or liners whose 
lengths and cargoes were known quantities, it was 
determined, in view of the greater floor area, to adopt 





Line, whose steamers trade to America and Canada. 
The Allan Company were allowed to provide their 
own steam cranes, which include one 30-ton 
travelling coaling crane, built by Messrs. Alex. 
Chaplin and Co., Helen-street, Govan. On this 
quay the first of the two-storey sheds was erected. 
Some slight alteration was made in the design for 
the two-storey shed erected on the south quay of 





Lowering Appliance 
OES 4 —————— 


Pilasters 32 apart centres 


two-storey sheds, which enables the lower floor to be 
used for export goods and the upper for the imports. 
Thus the vessel can the more readily be loaded, al- 
though not fully discharged. ‘The design, which has 
resulted in a substantial yet light structure, is of 
special interest, and we reproduce detail drawings 
on the two-page plate. Along the north quay of the 
north basin—that nearest the river—there is a 
two-storey shed 1668 ft. long by 70 ft. wide, 
divided by transverse walls of brickwork into four 
lengths or berths, each space to be available for 
one vessel. These are all being used by the Allan 
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the north basin, principally in the arrangement 
and strength of girders and type of roof, and it 
may be sufficient to describe in detail this shed. 
Above is an engraving of this shed, as erected, 
while with it is a general section showing the 
shed, the hydraulic travelling cranes to be de- 
scribed later ; and on the two-page plate with 
this issue detailed drawings of the sheds are re- 
produced. 

The shed is 1156} ft. long and 75 ft. wide, 
5 ft. wider than the first constructed. It is divided 
by two transverse brick walls into three berths, 


each of 384 ft. in length. The upper floor is 21 ft. 
above the causeway level at the front and 20 ft. 
at the back; the height from the upper floor 
to roof springers is 12 ft., and to top of skylight 
ridges about 21} ft. The floor has a declivity of 
1 in 71 towards the quay. The front of the sheds 
is 20 ft. back from the quay face, a distance 
found the most convenient in Glasgow experience. 
The building is designed for a floor load of 34 cwt. 
per square foot, that on the north quay was for 
5 ewt. The calculation for 5 cwt. was founded on 
grain in bulk at 48 1b. per bushel stored 10 ft. deep, 
and for the 34 cwt. stored 64 ft. deep. And here 
it may be said that in some of the Glasgow ware- 
houses the load for grain in bulk is 3} cwt., and 
for flour in 3 cwt. per square foot. 

Piling was driven to support the foundation of 
the columns, varying in length from 30 ft. to 45 ft., 
but the back walls, of brick, are founded on con- 
crete 5 ft. wide and 12in. thick. The beam blocks 
for the main girders are granite, 3 ft. 11 in. long 
by 1 ft. 114 in. wide and 11} in. deep, while the 
blocks for the longitudinal girders are of Balloch- 
myle red freestone. 

The steel work, it may be premised, was specified 
to have an ultimate tensile strength of 26 to 30 tons 
per square inch, with an elongation of at least 20 per 
cent.in8in. The main girders are arranged trans- 
versely. There is alsoa series of girders arranged as 
longitudinalsand intercostals between the main trans- 
verse girders, while for the roof there is a central line 
of lattice girders in the middle, and at the front edge 
of the building a built-up I-steel girder. The 
columns supporting the girder- work are spaced 
32 ft. centre to centre longitudinally, so as to have 
the mooring bollards opposite the columns. The 
load, carried by the lower columns in the centre of 
the building, if the floor is fully loaded with 3} cwt. 
per square foot, is about 255 tons, and on the front 
lower column 155 tons. The foundation for each 
lower centre column carrying the upper floor is 
formed with a freestone ashlar block 5 ft. equare by 
18 in. thick, resting on the piling already referred 
to, and surmounted by a granite ashlar block. For 
the front lower columns a granite ashlar block, 4 ft. 
square by 18 in. thick, rests directly on the piling. 
The lower columns are of the ordinary box type, 
19 ft. long and about 18 in. square. The top and 
bottom tables consist of T-bars and gusset plates 
(Figs. 29, 30, 33, and 34). The weight of the 
centre column is 44 cwt., and of the front column 
35 cwt. The upper columns consist of 2 channel 
bars and two plates. They have only the weight 
of the roof to support. They are shown on Figs. 29, 
30, 31, 34, and 35, The upper centre column bears 
directly on the lower centre, but the upper front 
column is supported on the top flange cf the main 
front girder. 

The main girders, as already indicated, are 
placed transversely (Figs. 11, 12, 18, and 23). The 
girder from the centre columns to the back wall is 
36 ft. 28 in. long over all, and the girder to 
the front 36 ft. 7% in., the depth to the backs 
of the angles being 3 ft. 4% in. and the width 
of booms 18 in. (Figs. 12 and 18). The vertical 
T-bars are placed about 5 ft. apart. Each gir- 
der, as illustrated by Figs. 12, 18, and 23) weighs 
about 123 cwt. The longitudinal girders are placed 
about 12 ft. centres, this spacing giving six lines of 
girders in the width of the shed (Fig. 11). - The 
length of the girders between the centre columns 
is 31 ft. 04 in. (Fig. 14); the intermediate and 
front girders between the main cross-girders are 
31 ft. 9}4in. over ends; the depth to the back «f 
angles being 2 ft. 94 in , and the flanges are 15 in. 
wide (Figs. 13, 15, 19, and 20). The intermediate 
and front girders rest on the bottom flanges of 
the main girders (Figs. 12 and 13). Each girder 
(Figs. 13, and 15) weighs about 58 cwt. The girder 
at the top of the central cvlumns carrying the two 
bays of the roof is of lattice type, 31 ft. 14 in. long 
by 2 ft. 8 in. deep over all, resting at each end on 
two T-bars attached to the sides of the columns. 
The weight of each girder (Figs. 16 and 22) is 
29 cwt. 

The front girder for the roofing is 31 ft. 14 in. long 
by 2 ft. deep over all, resting on brackets similar 
to those at the centre girder. The booms are the 
same width as those of the centre girder, and the 
web is of %-in. plate throughout. The weight of 
this girder (Figs. 17 and 21) is 29cwt. The main 
transverse gitders are connected at the centre 
column with four {-in. diameter screw bolts 





(Fig. 30), and the ends of the lower and upper 
longitudinal girders are similarly connected (Fig. 29). 
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There is a space of 2 in. at the ends of all the 
girders for expansicn. 

The slope of the roof is 2} to 1; the principals 
are spaced 10 ft. 8 in. apart, having three to the 
bay of 32 ft. ; one rests on the top of the column, 
and the other two on the top flange of the 
longitudinal girders. The rafters of the principals 
are 4in. by 4in. by 4 in. T-bars, connected at the 
ridge ends by two crownplates, bolted thereto by 
twelve §-in. bolts, and at the eaves to the shoes 





with six g-in. diameter bolts. The heads of the 
rafters are set down flat to receive the T-bar ridge. 
The struts are of 24 in. by 2 in. flat bars, and have 
cast-iron bosses between. The horizontal tie-rod is 
1} in. in diameter, the lower truss-rod 1} in. in 
diameter, and the upper 1} in. in diameter. The 
ends of the tie-rods at the chairs are connected 
with jib and cotter, and at the other with bolts 
through the coupling-plates. The chairs are 





formed of two }-in. plates, and are secured to the 


girders with four ?-in. diameter bolts, and to 
freestone bearing-blocks in the wall by two 1-in. 
diameter bolts, 7 in. long, let into the stone 
and run up with lead. All the bolt-holes in the 
shoes are slotted to allow for expansion. 

The weight of the roofs in both sheds is about 
15 lb. per square foot of ground area covered. 
The roof purlins are 3} in. by 3 in. by # in. angle- 
bars, in 32-ft. lengths, every alternate purlin 
having its joints on the same rafter. 
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The purlins are fastened to each rafter by two 
3-in. diameter bolts, and the bolt-holes in purlins 
are oblong, a space of }in., for expansion, being 
left between the ends at each joint. 

The timber purlins are 3} in. by 28 in., and are 
secured to the angle-bar purlins by -in. diameter 
equare-headed screw nails 2 in. long and 18 in. 
apart. The joints of the timber purlins coincide 
with those of the angle purlins. 

The flooring consists of pitch-pine joists 10 in. 
by 3 in. covered with two layers of boarding. The 
joists span the 11 ft. between the longitudinal 
girders, and are well strutted. The joists extend 
beyond the front girder to form a platform outside, 
4 ft. wide. At the end they fit into a steel channel 
which is carried on cantilevers 8 ft. apart formed 
by acontinuation of every second outside stiffener 
of the lower front girders (Figs. 12, 27, and 35). 

In each division of the shed there is a stair of 


x 
4% 





Let) 










eR 
fees 


IT. 


BZ Wa 


iid 
3 


i, 8, 








Passenger Platform Wall. 














































ne 2"y 


eke By Jae 
Fig.2%6. Sec" E.F. 





timber a ft. wide abutting against the end and 
cross walls of brick. The buildings are lighted by 
Bray’s 100 candle- power works lanterns placed 
64 ft. apart. In the upper floor they are suspended 
from the horizontal tie-rods of the roof, and on the 
lower floor from the cross-girders. 

On the upper floor at the back of the shed appli- 
ances are provided for lowering cargo by gravity 
from the upper floor to lorries standing on the 
roadway. These are carried on rolled steel beams 
resting on and bolted to angle-bars, one on each 
side of the back wall. The inner ends are con- 
nected to the roof principals by T-bars, and to 
the roof purlins, while the outer ends project 
2 ft. 5in. beyond the line of the wall wt» carry 
two grooved pulleys, and the ropes pass round a 
barrel keyed to a steel axle resting in plummer- 
blocks on the top of the rolled beams. Brake 





gear is also fitted. These appliances have been 
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tested with a load of 10 cwt., and the greatest 
weight that has been lowered has not exceeded 
24 cwt. The time taken to load 40 bags on to a 
lorry is 20 minutes. 

Shoots are provided for transferring cargo to 
the lorries. Each shoot is in two lengths hinged 
to one another, the fixed portion being 5 ft. 3 in., 
and the movable portion 26 ft. 10 in., the inside 
width being 28 in. and the depth 67 in. They are 
constructed of timber bound by wrought-iron straps. 
The upper portion is fixed to the cross-girders, with 
wrought-iron straps, and the lower end is carried 
by an angle steel bracket bolted to the longitudinal 
girder. The tackle for hoisting the moveable end— 
one of Weston’s differential blocks, with a chain fora 
15-ft. lift—is fixed to a channel iron on the top of the 
longitudinal girder. Safety chains, as well as rods to 
keep the shoot in position when in use, are fitted. 
At the lower end of the shoot there are two larch 
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spring-boards 13 ft. 3 in. long, 12 in. deep, by 1 in. 
thick. One of the boards is adjustable by means 
of asteel spring 4 ft. 6 in. long and 6 in. wide, 
worked by a square threaded steel screw with a 
hand wheel 12 in. in diameter on the outer end. 
The other board is moveable, and when the width 
between the spring-boards has to be reduced for 
the smaller bags, wood blocks, attached by chain 
to the side, are put in between the spring-board and 
the side of the shoot. The first bag is retained 
between the spring-boards, the second bag displaces 
the first, and is in turn held, the man on the lorry 
dropping each displaced bag into position. The 
bottom of the shoot is adjusted to clear the bags 
standing on end on the lorry. The time taken to 
load 40 bags, weighing 140 lb. each, two men 
wheeling forward to the hatch, and one assisting 
the driver below, is about 10 minutes, and there is 
practically no handling. 
The following shows the total costs for the 


Shed on South Quay. 


8. d 

Shed (contractors, Arrol’s Bridge 
and Roof Company, Limited)... 31,953 11 4 
Causewaying... oes < .. 4703 5 0 
Piling ... ss — ae . 1,94 0 0 
Lowering appliances es ses 9 0 0 
Shoots ... +e ” — 162 0 0 
Lighting 445 3 8 
Total se ee ... 39,303 0 0 


Costs of Two Storey Sheds. 


For the shed on the f 7s. 43d. per square foot 
South Quay, as illus- of area of quay 
trated... = covered. 


For the shed on the 
‘ 3s. 8d. per square foov 
Soa uy, a'-{ Sor arcs 

while for 60-ft. single-floor sheds the cost was 
3s. 4d. per square foot of floor area. 

On the west quay of the dock, where a 130-ton 
crane has been erected, the trustees have built 
two single-storey sheds, each 60 ft. wide. One is 
448 ft. long, and the other 224 ft. long. These 
sheds were formerly in use on the Mavisbank quay 
further up the harbour, but had been taken down 
to allow for an extension of the quayage devoted 
to mineral traffic. As the remaining quays of the 
Cessnock Dock are completed, it is the intention of 
the trustees to put up sheds upon all except the 
extreme south quay, which will be retained for coal 
and mineral traflic. 


(To be continued.) 





THE GALWAY AND OLIFDEN 
RAILWAY. 
(Continued from page 321.) 

TuroveHout the line the slopes of embank- 
ments are 1} to1, the toes of which are pitched 
with stone pitching where they abut on the shores of 
the lakes or banks of rivers ; the slopes of cuttings 
in rock are } to 1. The width of formation in 
banks is 16 ft., in cuttings 15 ft. ; the cross-sections 
are illustrated in Figs. 6 to 12 (page 382), which also 
show the general formation in bog lands, through 
which a great portion of the line passes. This land 
was of a very diverse character, entailing different 
treatments, the most important step in which, how- 
ever, is drainage. In some cases, where the surface 
of the bog was irregular and bogholes occurred, 
turf sods were cut outside the line of the railway 
and the inequalities filled up with them, so as to 
strengthen as much as possible the natural surface 
of the bog. Then the material from the side 
drains, which had become dry, was wheeled on 
so as to form a cushion, and made thereby a 
light embankment. In other cases brushwood 
was laid down on the surface to varying depths, 
according to the nature of the bog, and the 
quality of material in the embankments, except 
in the case of high banks of rock from adjoin- 
ing cuttings, under which brushwood would be of 
little use. Owing to the scarcity of timber and 
brushwood west of Oughterard to the coast line, 
its use was very expensive. In the case of the 
banks made of turf, above mentioned, through 
bog, the top of the bank was made up, for a depth 
of from 18 in. to 2 ft. to the formation level, with 
a layer of the stiff clay or marl which generally 
underlies the bogs. This was found very efticacious, 
as when this material dries out it becomes quite 
hard, and renders the bank firm and solid. Where 
the above treatments did not suffice and the bog 
was shallow, clay and rock were tipped in until the 
bottom was found. In some cases rock only was 








tipped, being more economical, as clay spreai very 
much below the bog surface. The slopes of the 
peat banks were cased over with clay to prevent 
them taking fire. 

As illustrated in Figs. 9, 10, and 11, side ditches 
were cut longitudinally on each side of the centre 
line, and where a double line of ditches occurred, 
cross-drains connecting them were cut at convenient 
intervals, generally at every 100 ft., also cross-drains 
about 25 ft. apart from the toes of embankments to 
the inner longitudinal drain. The cross-section of 
these ditches had to be continually maintained until 
consolidation took place, and the experience was 
that frequent outfalls were necessary to keep the 
outside drains from closing in and getting choked 
owing to the bottom bursting up. In some cases, 
where the line was in cutting in bog overlying 
hard ground or rock within 3 ft. or 4 ft. of forma- 
tion, it was excavated to the hard and refilled with 
clay. If the depth of peat exceeded 4 ft., 18 in. 
of this was excavated and filled in with clay until 
a bearing was obtained, which was generally 
attained when about 3 ft. of clay was tipped in, 
the weight of the sides of the cuttings keeping 
the clay from spreading. This treatment has 
answered the purpose very well indeed. In some 
cases a thin layer of brushwood was put on top of 
formation. 

The nature of the rock excavation from Galway to 
Oughterard is limestone well bedded, and the best for 
building purposes was found at Rineen, 10 miles from 
Galway on the line of railway. This limestone for- 
mation is metamorphosed into black marble in the 
neighbourhood of Oughterard. From Oughterard 
westward the geological formation varies exten- 
sively, and the rock sections exposed by the cut- 
tings have assisted geologists in determining the 
geological character of rocks, which belong, for 
the most part, to the schistose series, the origin 
and age of which have long been involved in doubt; 
most of the schists are proved to be igneous rocks, 
which have been altered during successive periods 
of metamorphism. The principal rock cuttings 
are, at Oughterard, 16? miles, about 700 yards 
long, average depth 25 ft., in which is met carboni- 
ferous limestone, crushed green quartzite, granite 
(red and white), hornblende schist, &c. The cutting 
is traversed by some well-marked fault-planes. 
Through a considerable part of the cutting the rock 
is covered with a layer of peat containing numerous 
tree-roots. The cutting north of Lough Shindilla, 
27} miles, shows chiefly greenish and purplish 
quartzitic mica schists, and the cutting between 
Loughs Shindilla and Oorid, 28? miles, which 
is about 12 ft. deep, shows crushed quartzitic 
mica-schist with a large vein of normal granite. 
The cuttings along Lough Oorid show interest- 
ing granite intrusions in the schist, and thence, 
up to Derryneen Bridge, 32} miles, most of the 
cuttings are in hornblende schist with quartzitic 
bands, while west of this the cuttings are all in 
quartzitic mica-schists. From the neighbourhood 
of Derryneen an example of folded strata on a large 
scale may be seen on the side of Letterbreckaun, 
the most northerly of the Maam Turk Mountains, 
about 5} miles distant. 

The rock excavation from Oughterard to Clifden 
was very hard to get, blasting powder, where the 
rock was not wet, giving by far the best results, 
but tonite and dynamite were largely used, the 
former being the favourite. 

The clay excavation varied from very stiff boulder 
clay in the neighbourhood of Galway to clay and 
sand of ordinary nature at Ross, 12 miles, showing 
gravel at Killaguile, 13 miles. 

Beyond Oughterard to Leam the clay is inti- 
mately mixed with sand showing fairly good 
pockets of ballast at places, principally at Leam, 
203 miles. From this, westward, clay does not 
occur in bulk by itself, except near Clifden and in 
a few isolated instances, but is generally always 
found asa covering to the rock in thicknesses of from 
1 ft. to 8 ft. interposed between the rock and the 

at. 

P The fencing is illustrated in Figs. 6 to 12, and in 
bog lands consists of three wires secured to posts 
driven sloping as shown every 9 ft. in the railway 
side of the outside drain ; that in clay lands consists 
of ditch and mound, surmounted by posts and three 
wires 2ft. 3in. high. Where rock occurs close to 
the surface, dry stone walling 4 ft. 9 in. high by 
1 ft. 9 in. thick was adopted, pointed with lime 
mortar and coped ; also a seven-wire fence 4 ft. 
high was used on a portion of the line near Galway, 
where the other classes of fencing were not suitable. 








This consisted of six lines of 7-ply galvanised strand 
No. 5 W.G. and one of No. 4 W.G., stapled to 
posts 6 ft. apart, and sunk 2 ft. 6 in. in ground, 
with strainers 200 yards apart. 

Gatekeepers’ houses are erected at public road 
level crossings, which are 18 in number. They 
have all the rooms on one floor, and up to and 
including that at Oughterard, are built in a superior 
manner, with squared limestone face joints, haviag 
horizontal and vertical random heights, and no 
spauls showing. The quoins, jambs, and chimneys 
are of Kingscourt brick. They contain living room 
16 ft.6 in. by 12 ft., and two bedrooms, each of 8 ft. 
by 10 ft. 3 in., with fireplaces. There is an outside 
porch covered by a continuation of the main roof ; 
and out-offices consisting of fuel-house, privy, and 
ash-pit are provided. Each house has an English 
rood of ground attached, and is fenced off from the 
railway. Beyond Oughterard the masonry of the 
houses is of ordinary rubble, pebble dashed, the 
red brick quoins and jambs showing clear of the 
dashing. 

The line is single and the stations form passing 
places, except at Ross and Ballinahinch. The 
permanent way is illustrated in Figs. 14 to 19, 
and consists of steel flange rails, 65 1b. to the 
yard, in 30-ft. lengths, with a percentage of 
shorter lengths, with deep angle fishplates, secured 
to half-round creosoted cross-sleepers by dog spikes 
and four-fang bolts on straight portions, and on 
curves by five-fang bolts ; also check rails are used 
on all curves under 15 chains radius, and tie-bars. 
A wrought-iron sole-plate is interposed between each 
sleeper and the flange of the rail ; sleepers average 
9 ft. by 10 in. by 5in., laid 3 ft. 14 in. centres, 
except at joints, where they are 1 ft. 11 in. apart. 

A portion of the permanent way over Munga bog, 
near Clifden, was laid in similar manner to the 
main line way of the Midland Great Western Rail- 
way, viz., with 79 lb. flange steel rails, as it was 
found that over boggy land this type is much stiffer 
and better suited than the lighter section. 

The formation in general is pitched with broken 
stone pitching 6 in. deep, set on edge for 12 ft. in 
width (see Fig. 17); none, however, was laid on 
some of the bog banks and cuttings, as it was 
found that the stone cut into and became bedded 
and choked in the clay surfacing. Coarse gravel, 
with a slight admixture of clay to make it bond, was 
substituted, and a border of stone was pitched on 
each side. 

The ballast and boxing on the first division is all 
gravel ballast; and up to the 27th mile it consists of 
gravel and a small admixture of broken stone; from 
the 27th to 35th mile broken stone was first laid down 
and packed under the sleepers, and then the second 
lift was made with a top dressing of gravel. From 
the 35th to 48th mile the ballast consists almost 
entirely of broken stone and débris from the rock 
cuttings, as no gravel was available. 

There are seven stations on the line, about 7 to 8 
miles apart. At all stations there are passing 
places or loops, with up and down platforms, except 
at Ross, Ballinahinch, and the terminus Clifden. 
The greatest distance of the single line without a 
passing place is 124 miles, between Recess and 
Clifden. 

Starting from Galway, Moycullen Station is 
7? miles, with goods store, up and down passenger 
platforms 100 yards each, cattle bank 90 yards, 
goods platform 55 yards; Ross Station 12 miles, 
with single platform 100 yards ; Oughterard 164 
miles, which last is a local terminus and provided 
with a turntable, cattle bank 170 yards long, goods 
store with internal line, tank house, up and down 
passenger platforms each 100 yards long, and goods 
platform. 

The next station is at Maam Cross Roads, 264 
miles, where there is also a cattle and goods bank 
or platform, goods store, and tank-house. At 354 
miles there is Recess Station on Glendalough Lake, 
the centre of the tourist district, and from which 
roads branch north, south, east, and west. The 
Ballinahinch Station, 403 miles, stands at the 
head of Ballinahinch Lake and River, famous for 
salmon and white trout fishing, and has a goods 
store and siding. 

From Ballinahinch westward there is a long 
stretch of wild and rugged country before reaching 
the terminus at Clifden, 48 miles, which has one 
platform, station building with residence for 
station-master, goods shed with internal line, 
cattle and goods banks, large engine shed, turn- 
table, coal stage, and tank. 

The stations being merely architectural structures, 
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it will suffice to illustrate one of them, that of Ross 
(Figs. 20t026). The buildings are very permanent 
structures, in fact, equal to average main line 
buildings, and they may strike the tourist as 
being more elaborate than the generally wild sur- 
roundings would warrant, but doubtless the Mid- 
land Compavy had their reasons for this. The 
buildings are generally in the centre of the plat- 
forms, with concrete foundations, and the walls 
are built of hammer-squared rubble masonry, with 
vertical and horizontal joints in cement, the stone 
used being limestone (of which there are excellent 
quarries between Galway and Oughterard), and 
where the stone of the district is unworkable, they 
are built of red brick roofed with Major’s patent 
red tiles, which have a picturesque appearance. 

The dressings of windows and doors in some 
station buildings are of brick and in others of 
cut limestone. Platform walls, which are of the 
general type, are illustrated in Figs, 27 and 28. 
The foundations are of concrete. The passenger 
platform walls consist of concrete backing and 
brick facing together 18 in. thick. The facing of 
blue brindled brick has a row of headers for foot- 
ing course, then four rows of stretchers, one row 
of headers, four rows of stretchers, and the three 
corbelling courses. 

The passenger platforms are coped with concrete 
blocks cast in moulds ; these are 2 ft. 6 in. wide 
and 5 in. thick, with an overhang of 12 in. from the 
general face of wall, and toothed and corbelled 
underneath with three courses of brick, one 
(toothed) being on edge and the other two cor- 
belled on the flat. 

The distance from the edge of coping to the 
nearest rail is 2 ft. 4in., and from face of wall to 
nearest rail 3 ft. 4 in., and’ the height from rail to 
top of coping is 3 ft. for passenger platforms. The 
heights of goods and cattle bank platforms vary 
from 3 ft. 6in. to 3 ft. 9in., and they are coped 
with limestone. 

(Zo be continued ) 





ELECTRIO TRAOTION.—No. XXXIV. 
By Purr Dawson. 


CENTRAL STATIONS. 

In starting up the generators of a new power plant 
for the first time, great care should be taken not to 
put load on them too suddenly, so that any small 
defect existing can be remedied before serious 
results follow. Where generators have been lying 
about for some time before being put up, their 
armatures should be dried in a regular drying oven 
if possible, as moisture is sure to collect in the 
armature, and if not thoroughly dried out the damp- 
ness may cause a short circuit and burn out the arma- 
ture. A current should also be passed through the 
field magnet, but with a much lowervoltage than will 
actually be employed when the machines are run- 
ning. Another mode of getting rid of the moisture 
is to put all the resistance of the field rheostat in 
series with a shunt winding, and to slowly run the 
machine on an open circuit so as to attain from a 
third to half the normal voltage at the terminals. 
If this is done for some hours, the current which 
goes through the armature and shunt winding, as 
well as the heating of the armature core due to 
hysteresis, will dry out the machine. Where cur- 
rent from other sources is available, the armatures 
can be fixed so as to prevent them rotating, a heavy 
resistance put in series with them, and a small 
current run inte them, as well as through the field 
windings. 

The following is the sequence to be followed in 
putting generators in parallel when the switching 
arrangement of the General Electric Company, 
which has already been described, is used. The 
equalising switch is first closed, after which the posi- 
tive switch is thrown in. This throws the series 
winding of the field into parallel with the gene- 
rators already running. The field switch is then 
closed, thus putting the shunt winding of the field 
in parallel on the circuit. The generator is then 
run up to full speed, and when the voltage at its 
terminals is equal to the voltage of the line, the 
negative switch is closed. The way very generally 
adopted for cutting a machine out of circuit by 
switchboard attendants, is by breaking contact at 
the circuit-breaker. 

The number of men required to run a station is 
very variable. For a50 to 100 car road, with one 


power-house, and having all modern improvements, 
the following list is approximately correct ; 





Chief engineer and electrician. 
Assistant engineer and electrician. 
One chief engine-driver. 

One assistant engine-driver. 

Two dynamo tenders, 

Two oilers. 

One cleaner. 

Four firemen. 

One coal-passer. 


Forced Draught.—Although forced draught has 
been applied with success in connection with marine 
engines, it has rarely, as far as we are aware, been 
used in connection with ordinary stationary engines 
on this side of the Atlantic. 

As has already been seen, the load in electric 
traction power stations is exceedingly variable, 
and it often happens that, owing to some un- 
usual or unforeseen circumstance, a large number 
of additional cars have to be run out upon a very 





Taste LXXXIV.—Tests of Economis¢r and Mechanical 
Draught Plants, showing Initial and Final Temperatures 
of Flue Gases and Feed Water in Degrees Fahrenheit. 

















| Gases | Gases Water | Water | Gain ia Fuel 
Plants entering) leaving entering} leaving | Tempera-| Saving 

Tested. _ Econo- | Econo- | Econo- Econo- |§ ture of per 
| miser. | miser. | miser. | miser, || Water. Cent. 

1 | 610 | 840 | 110 | 287 | 167 167 

2 | 805 212 84 27 192 19.2 

8 550 205 | 185 | $05 | 120 12.0 

4 | 622 820 | 155 | 800 | 145 14.5 

5 | 505 320 190 | 300 | 110 11.0 

6 | 465 | 20> 180 | 25 | 115 11.5 

7 | #490 | 290 175 280 | 105 10.5 

8 405 190 155 820 | 165 16.5 

9 541 253 150 811 | 181 18.1 
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short notice. To insure a good natural draught, it 
is necessary for the chimney to be of sufficient 
height. Where economisers are used, a far 
stronger draught has to be provided than would 
otherwise be the case, which means constructing 
a much higher stack than would otherwise be 
necessary. To avoid this, as well as the atten- 
dant expense of heavy foundations, mechanical 
draught has to a certain extent been adopted in 
America. It possesses an advantage over natural 
draught in that it is flexible, and easily meets 
sudden and excessive demands for steam. Table 
LXXXIV., compiled from tests by Mr. William 
Roney, may be interesting as showing the saving 
of fuel which is claimed for this mechanical 
system of artificial draught. Figs. 272 and 273 are 
@ cross-section and a plan of one of the largest 
applications of this system in the United States, 
that of the oem se Traction Company at its 








station in Thirteenth - street, Philadelphia. This 
plant was erected by Westinghouse, Church, Kerr, 





economiser. On each side of the smoke-stack is 
situated a large Sturtevant fan, which forces the 
gases upthe chimney. There are at present in this 
station, four compound engines of 600 rated horse- 
powereach. Room is provided for 14 more. The 
engines are of Westinghouse type, and are directly 
connected with four-pole Westinghouse generators, 
having a capacity of 460 amperes at 500 volts. 
The amount of power which such large regulating 
fans absorb is not so great as might be imagined. 
The fans in the above-named station use less than 
4 per cent. 

Mechanical Coal Handling.—Where the cost of 
labour is extremely high, very expensive and intri- 
cate machinery is often employed to reduce the 
number of workmen. In large power-houses, 
where there is a heavy daily consumption of coal, 
the handling becomes a very expensive item. It 
is not always possible to so locate a power-house 
that the coal can be directly discharged from the 
hold of a ship into the bunkers, or so that cars can 
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be directly run in. To decrease as much as pos- 
sible the cost of coal handling, the C. W. Hunt 
Company, of New York, has designed an elevator 
and conveyor which has been very largely and suc- 
cessfully employed. The scoops or shovels used to 
lift the coal, open out 7 ft., and carry from 1 to 
14 tons. They not only save labour, but also pre- 
vent breakage. Such a shovel and elevator are 
shown in Fig. 274. The operation of this shovel is 
very simple. A single hoisting engine is employed, 
and when the shovel reaches the top of the booms 
over the hopper it is automatically tipped. The 
engine-driver has nothing to do but to hoist up to 
the mark, and then lower into the hold of the 
vessel, with the scoops open and ready for filling. 
The saving of expense in unloading vessels is very 
great. It has been found in New York that the 
average expense for lifting by this means does not 
exceed 14d. per ton of coal. The wear and tear of 
machinery is slight, and the repairs to the shovel 
are not heavy, and it is stated will not exceed the 
twentieth of a penny per ton of coal hoisted. This 
steam shovel makes about one trip per minute, so 
that its capacity of unloading varies between 60 
and 80 tons per hour, and in favourable instances 
it has reached 100 tons. The conveyor, which is used 
for carrying the coal from one place to another 
after it has once been lifted, consists of a series of 
buckets suspended in such a way that they are 
upright no matter what position the chain which 
connects them may occupy. The chain which con- 
nects the buckets is composed of heavy wrought- 
iron links. The axle which connects one link to 
the other is provided with small flanged wheels, 
which run on rails provided for the purpose. This 
axle is thoroughly lubricated, and the links of the 
chain are long, so that but few joints are necessary. 
As the buckets swing freely on pivots, some special 
method for loading them is required. Two methods 
of doing this are adopted by the Hunt Company, 
one known as the ‘‘ measuring ”’ filler and the other 
asthe “spout” filler. The first, as its name im- Fic 
plies, is arranged so as to a each —— a F 
given quantity, and it is suitable for material up to|@ smoother motion, and also permits the power | ata spaed of about 15 buck i 

a certain size. The ‘‘spout” filler is a continuous | to be applied to such parts of oahale as a be | 40 ot of coal per hour. eee eng 
feed, each bucket filling as it passes underneath it. | most convenient. The chain is run at a very low | be necessary for a short time, the speed can be wf 
This conveyor is not driven by an endless chain, | speed, and sufficient capacity is obtained by having | creased to 25 buckets per minute, or about 80 tons 
but by a set of pawls which push the endless chain | large buckets. The ordinary size of chain, with| of coal per hour. This conveyor has also been used 
along. It is claimed that that method gives| buckets having a capacity of 2 cubic feet each, runs | very successfully for conveying away the ashes and 
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clinkers from the stokehole. Fig. 274 shows the 
cross-section of the Brooklyn Heights Railroad 
Company’s boiler-house and coal storage. 

The line of the boilers is parallel to that of 
the wharves, as shown. The coal is received 
in vessels, and in case of the failure of this source 
of supply, means are provided to obtain it in 
wagons from the local coal-dealers. The building 
having been erected before the installation of the 
machinery, it was necessary to adapt the machinery 
to existing conditions. The conveyor could not be 
carried vertically downward at the end of the storage 
bin on account of lack of space. These conditions 
required that, besides being lifted over 100 ft. ver- 
tically, the coal had to be carried horizontally in 
two directions, at right angles to each other. The 
upper line of the conveyor chain over the storage 
pocket runs at right angles to the lower, and the 
change of direction is accomplished as showh in 


Fig. 275. The coal shown ascending in the line’ 


of conveyor on the right, is dumped in the 
storage pockets. The empty buckets are shown 
returning on the left. The conveyor moves hori- 
zontally and then vertically. While moving ver- 


cn! 


TED BY THE C. W. 


steam shovel, fitted with 
a double cylinder rapid 
hoisting engine. 

The elevator booms 
which are shown over the 
hatch of the vessel, Fig. 
274, are pivoted on a ver- 
tical axis, so that they can 
be swung horizontally 
over the wharf, leaving 
the dock front unob- 
structed when not in use. 
The steam shovel de- 
scends upon the coal with 
the scoops wide open, and 
when the hoisting engine 
is started the scoops close, 
pushing themselves under 
the coals, thus filling the 
shovel. The storage 
pocket above the boilers 
holds easily 6000 tons, 
and is so arranged that 
all of the coal will run to 
weighing hoppers, from 

which it is spouted to the floors at a convenient 
shovelling distance from the furnaces. 

Fig. 276 gives a longitudinal section of the system 
of coal-conveying now in operation at the Southern 
Power Station of the Brooklyn Heights Railroad 
Company. The 12,000 horse-power for operating 
the electric street railways in the southern part 
of Brooklyn is supplied from this station. As stated 
above, the conveyor had to be placed in a building 
already erected, and in such a position as the steam 
pipes and the opening in the roof trusses, permitted. 

| A water-tank situated at the end of the boiler-house 

made it necessary to place the coal storage pocket, 
holding 8000 tons, 90 ft. away, and to carry the 
‘coal to the boilers by a conveyor over a single- 
span steel truss bridge 46 ft. above the tank in 
order that this space should be unobstructed. The 
coal is received from the vessels lying at the side 
of the pier, 800 ft. distant. 

It will be seen that to handle coal at the lowest 
‘cost per ton in this station, required in this case 
'an elaborate and expensive installation. As com- 
| pleted, the plant consists of : 

1. A coal-hoisting plant of large capacity to un- 


tically the buckets take the position shown in the|load rapidly and economically every type of coal- 


cross-section of the boiler-house, and turn through 
& right angle, so that when the conveyor again | 
moves horizontally, the direction of motion has been | 
turned through 90 deg. The unloading from the | 
vessel is accomplished by means of an elevator and | 


carrying vessels coming to New York Harbour. 

2. A cable railway to carry the coal 800 ft. and 
deliver it at any point in the coal pocket at a height 
of 37 ft. above the wharf. 

8. A conveyor taking coal from any part of the 





HUNT COMPANY, NEW YORK. 







storage pocket and delivering it to the furnaces as 
required from hour to hour. 

The hoisting machinery used on this dock is the 
usual steam shovel and elevator, similar to that on 
the wharf of the Eastern station of the same 
company, using a double-cylinder hoisting engine 
taking steam from the main boilers 800 ft. distant 
(see Fig. 277). The elevator is movable on the trestle, 
and can be placed opposite to any hatch of the vessel 
from which it is desirable to unload the coal. 

Thecable railway which carries the coal from the 
elevator to the storage pockets is 214 in. gauge, 
and built on a trestle about 18 ft. high. The cars 
hold 24 tons. The bottoms of these cars are in- 
clined each way from the centre to the sides, and 
the coal is discharged automatically on both sides of 
the track at any point in the coal pocket. These 
cars are drawn by a steel cable driven by a double- 
cylinder steam engine. The speed of working is 
low, the required capacity being obtained by a 
large number of cars, which are dumped automati- 
cally at any desired point, so that it is not neces- 
sary for an attendant to accompany them on the 
trips up the track to the pocket and around the 
curve shown in Fig. 278, returning to the outer 
end of the wharf, where the grips are released 
by an attendant and the car loaded at the elevator 
for the next trip. To avoid obstructing the wharf, 
the track is placed back from the front and in 
the centre of the pier. When passing around 
the curved track in the building the cable runs 
on a large number of self - lubricating carrying 
wheels, making the bend in the easiest manner, and 
thus increasing its durability. The grips used to 
attach the cars to the cable are designed in such a 
way that in passing around a curve the rope is not 
subjected to a sharp bend. 

The storage pocket holds 8000 tons of coal, and 
stands entirely on a pile foundation. The bottom 
of the pocket is elevated above the ground, and in- 
clined in such a manner that the coal will run to 
the conveyor, which is placed in a passage in the 
centre of the space under the floor of the building. 
The lower line of the conveyor passes underneath 
the pocket, where the buckets are loaded with 
coal, thence it passes up over the bridge into the 
boiler-room, from which the coal is spouted to 
the floor in front of the boilers. The conveyor on 
its return passes over the pocket, which in case of 
heating would permit of the coal being taken from 
one part of the pocket to another, the exposure to 
the air cooling it on the way. The loading of the 
conveyor buckets underneath the pocket is done by 
@ special filler. 





he work of handling coal at this station is per- 
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formed by one man at the engine in the tower, 
hoisting coal from the vessel, one man on board of 
the vessel, one man loading the cable railway cars, 
one man unfastening the grips on the cable, and in 
charge of the cable-driving engine, and of such 
work as may be needed around the wharf. The 
speed of unloading coal is varied to suit the vessels 
and the work. The bucket at its usual speed makes 
one trip per minute, and carries about a ton at each 
trip, hoisting about 60 tons per hour. The average 
day’s work is less than that, as there are delays in 
shifting from one hatch to another, and in cleaning 
up boats, which reduces the average work. 








THE BRITISH ASSOCIATION. 
(Continued from page 359.) 
Tat Mecuanicat Science SECTION. 
Monpay in Section G has been now, for some 
time past, always devoted to electrical engineer- 
ing, and the Ipswich meeting was no exception to 
this rule. There was a full programme for the 
day, seven papers being on the Journal, but only 
five were read, 


ExvectricaL TRACTION. 


The first of these was a contribution by Mc. 
Philip Dawson, entitled ‘‘ The Modern Application 
of Electricity to Traction Purposes.’ This was a 
long and interesting paper, dealing with the whole 
subject very broadly, the author giving the results 
of his extensive experience gained by personal 
observations in many fields. Considering the 
length at which we have published, and are con- 
tinuing to publish, contributions from Mr. Dawson’s 
pen on this subject, it is unnecessary we should 
deal very fully with it in this report. It will 
suflice, therefore, to say that the paper commenced 
with a sketch of the progress made during the 
past decade in this branch of engineering, both 
in Europe and America. Electrical motive 
power was adopted by the West End Street 
Railway in Boston, U.S.A., in 1888. In 1890, or 
two years after, there were 2523 miles of electric 
tramways in America. Weare told that the first 
prominently successful line in Europe was made at 
Halle, in Germany, in 1891. From the historical 
part the author turned to the economic aspects 
of the question, dealing with the advantages of 
electrical traction for tramways and light railways. 
Of the three methods of transmitting current, the 
trolley system, the sub-surface conduit, and the 
third rail conductor, he considered the first named 
by far the most efficient and successful. The paper 
contained outline descriptions of power plant, 
motors, and gearing, and discussed the points 
needful to be observed to secure successful working. 
In dealiag with ‘‘regulation and control,” the con- 
struction and operation of the series parallel con- 
troller was given, and its economy, as compared 
with former methods, referred to. Motor trucks, 
trolleys, and overhead lines were dealt with very 
fully, the importance of a return circuit being 
insisted upon. The next section of the paper made 
reference to notable examples of electric traction ; 
the paper concluding with a discussion of the 
economic results already attained, and the probable 
extension and development of the use of electricity 
for the purposes of mechanical traction. 

The President, in proposing a vote of thanks to 
the author, said it was the objection entertained in 
this country towards the overhead wire which had 
chiefly kept back the use cf electricity for traction 
purposes. 

Mr. Blackwell said the tramway in Great Britain 
needed regeneration. It has here no social stand- 
ing. That was because it was worked by animals. 
It could only be improved by the application 
of mechanical traction. Mr. Vernon esau: 
the president of the section, had referred to the 
objections raised to the overhead wire, but these 
were not to be compared to i‘s advantages. We 
understood the speaker to say that there were 
at the time 3000 to 4000 cars, and from 1500 to 
2000 miles of track for overhead wire now under 
order in Europe. Last week the Bristol line 
was opened, and Dublin would follow. He con- 
sidered the trolley system the one in the field that 
had now to be considered, and if the public was 
not prepared to take up the overhead wire, the 
prospect of getting rapid transit must be given up 
for an indefinite time. 

Mr. Preece had just returned from Germany, 
and was surprised to find that electrical traction 
had not made more progress there. In England we 


looked on Berlin as the first home of electrical 
traction, and he had received an invitation to be 
present at the openiag of the first electrical railway 
started there. A point which Mr. Preece would be 
expected to speak upon in connection with this 
matter was the interference of electrical railways 
with the currents used for transmission of messages. 
In regard to telephones, he said it did not matter 
very much, as they could cure themselves ; but in 
telegraphy it was a serious matter, and they had 
undoubtedly had much trouble from the Overhead 
Railway in Liverpool, and from the City and 
South London Railway in the metropolis. Being 
a Government department, they had not ap- 
ealed to law to shut the railways up, as they 
eae at the time that everything was being done 
by the companies that could be done. Some 
remarks that Mr. Preece had formerly made had 
been interpreted that he objected to the trolley 
system. That hardly represented the facts, as it 
was the network of guards and wires, which the 
trolley system at that time entailed, to which he 
raised objection. The author of the paper had 
placed on the wall drawings of an ornamental iron- 
work bracket for supporting an overhead wire. 
This, Mc. Preece said, was certainly a more elegant 
thing than any lamp-post, it being of truly artistic 
design. In regard to the competition between steam 
and electricity for traction, the speaker pointed out 
that in cases where the trains were few and far 
between, the former was to be preferred on econo- 
mical grounds, but where the service was fairly 
continuous, electricity had the advantage. 

Mr. Jeremiah Head had been several times in 
America during the last few years. In 1890 he 
found four systems of tramway traction competing 
with each other, namely, horse, steam, cable, 
and electricity. All these had now given way 
except the electric trolley. Persons in this country 
who had not travelled could hardly realise how 
far this system of haulage had superseded others. 
In the United States they had a mileage of 
tramway or light railway, operated on the 
trolley system, which equalled one-half the mile- 
age of railways in this country. Not a tenth 
part of the advantages of the system, as com- 
pared to the older methods, had been put forward, 
and the fact had reminded him of George Stephen- 
son saying that the locomotive would run at only 
20 miles an hour, because he knewif he gave the 
speed at 40 miles, which he was sure could be 
reached, he would not have been believed. One 
advantage the motor car possessed that no locomo- 
tive engine had, was that every axle could be driven, 
and, therefore, any hill could be ascended that was 
within the adhesive effectof the wheels. He had been 
in cars that climbed gradients of 1 in 10, without 
any appreciable slackening of speed. This meant 
that the line could follow the contour of the country, 
so that expensive work in cutting, embanking, and 
tunnelling was avoided. In discussing the question 
of light railways it should be remembered that it 
was the heavy locomotive that entailed costly perma- 
nent way. He had been in a single car that ran at 
28 miles an hour, and in Massachusetts they had 
run at 50 miles an hour. The author had alluded 
to the possibility of electricity superseding steam. 
That was a question of traffic, but Mr. Head could 
see no physical reason why it should not come to 
pass. The locomotive had done such good work 
in the past that one was apt to forget it was nota 
desirable matter in itself to run an excessively 
heavy thing, simply for the purpose of dragging 
something else, if the latter could be made to 
propel itself. In America the experience was that 
the trolley cars were superseding the regular rail- 
ways for suburban traffic. The reason for this was 
fairly obvious. The cars passed the office of the 
business man, and took him to, or within a 
very short distance of, his place of residence. It 
was, therefore, more convenient for most persons 
to travel direct from door to door, even at a some- 
what slower pace, than walk to the railway station, 
have, perhaps, some time to wait for a train, 
and then have a walk from the station home 
at the other end. The objection had been raised 
that these street cars stopped traffic in the cities. 
In Cleveland, Ohio, he had seen strings of cars, 30 
or 40 in number, collected at one time in the central 
square. Here naturally they had to go slowly, but 
they were able to put on the pace when they got 
into the more open parts,so that on the whole they 
accomplished the journey at the average rate of 
9 miles an hour, including stoppages. In any case 








the electric cars enjoyed an enormous popularity 


in the United States, such as was hardly conceiv- 
able here. He was in Pittsburg the last Fourth of 
July, and on that day the number of fares taken 
equalled the whole population of the city. This, of 
course, did not mean that every one travelled by 
the cars, as no doubt many made return journeys. 
Speaking on the esthetic objections to overhead 
wires, Mr. Head said that people generally think 
what is ugly is that which they are unused to. No 
doubt when windmills were first introduced they 
were looked upon as eyesores on the countryside, 
but now they form one of the most cherished of the 
landscape painter’s resources. After one had been 
in the United States for a month one ceased to notice 
the overhead wires, and indeed they were no more 
than a lamp-post on each side of the street with a 
wire across. Mr. Head would not advocate the 
introduction of lines of rails into the narrow and 
crowded streets of our towns, but outside they 
were all right. In America cities occupied more 
space than in England. For instance, Cleveland 
possessed 300,000 inhabitants, but it extended 
12 miles in each direction. Salt Lake City had a 
population of 60,000 souls, but it measured 4 or 5 
miles each way. Such cities could not grow up 
unless a ready and efficient means of intercom- 
munication were provided. The chief reason that 
electrical traction did not spread faster in this 
country, was that we did not travel enough. If 
people would go abroad and see the facilities the 
electric cars afforded, they would no longer 
rest contented with our present antiquated system, 
but would insist on having the rapid and convenient 
methods that have done so much for American 
cities. 

Colonel Cunningham suggested that electric trac- 
tion should be applied to the underground railways 
of London. 

Mr. T. Carter had seen the electrical railways in 
the Isle of Man, and dwelt on the advantages of the 
slider bars for conveying current from the wire to 
the car there in use. Two bars are attached to each 
car, and these scrape along the under side of the wire. 
This arrangement gets over the disadvantage of the 
trolley occasionally jumping the wire. The collector 
bars are placed one at each end of the car, and are of 
the width of thecar. One or the other is constantly 
in connection with the wire, and it is possible, there- 
fore, to have the latter a little slack and raised some- 
what at the points of support. The scraping keeps 
the wire clean, and the pressure may be less than 
with the trolley. On the Snaefell Mountain Rail- 
way the gradient in placesis 1 in 9, and the average 
gradient is 1 in 12. 

General Webber pointed out, in regard to first 
cost, that with electricity there was the necessity 
for an expensive central station, which might not 
be warranted in the case of a sparse traffic. With 
steam motors there was no corresponding outlay. 

Mr. A. R. Bennett reminded the meeting that 
there were other methods of transmitting electrical 
energy for moving cars besides the trolley system 
which had been so largely spoken upon. The 
Blackpool Electrical Railway, which was one of the 
earliest examples, was worked by a conductor placed 
ina conduit. This line had been working success- 
fully for some time. Buda-Pesth had also an elec- 
trical railway on the conduit system. He men- 
tioned this as showing that even if the trolley were 
objected to, we could fall back on the underground 
wire. He was of opinion, however, that the objec- 
tion to the overhead wire was giving way. He 
would refer to some statements made in American 
papers as showing how rapidly mechanical traction 
was superseding animal power. He had recently 
read an article in which it was stated that it 
was becoming a serious problem what owners 
should do with their horses. Good animals 
were being offered at 2 dols. each, and they were 
being slaughtered for the sake of their hides and fat, 
as there was no work for them to do. That, we 
think, is a fact at which all humane persons may 
be glad. There is hardly anything that is more 
distressing to a true lover of the horse than the 
sight of so noble an animal wearing its weary life 
out in a tramcar. 

Mr. Dawson, in replying to the discussion, said 
the greatest gradient that had come under his notice 
was lin 73. This was on a San Francisco line, 
which had 10-ton cars carrying 90 passengers. The 
difficulty of running electrical cars in crowded streets 
had been referred to, but he would point out that 
electricity was, even in cities, preferable to horse 
traction. It was more under control, and took up 








less room, as the spate occupied by the horses was 
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not required. So far as trolleys jumping the wire 
was concerned, that seldom occurred. The Black- 
pool Electrical Railway was one of the first con- 
structed, and there were reasons why the conduit 
system was adopted. The fact that the example had 
not been more widely followed was, he thought, an 
argument in favour of the trolley system. The great 
first cost of the conduit was an objection to its use. 

Mr. Head desired to say a word in explanation. 
He did not object to electrical traction in cities in 
places where cars could be conveniently run on 
rails at all. In Boston, Massachusetts, he had 
been detained an hour in a car, and the trouble 
had become so marked that it was proposed to take 
the cars into the city by underground tunnels. 

The President referred to the system of towing 
barges on canals by electricity which was being 
practised on the Continent. The difficulty of using 
electricity on the Metropolitan underground lines 
was that so many of the trains ran off on to other 
railways. If it were only a case of the Inner Circle 
traffic, no doubt the change would have been 
made before now. It was to be hoped that elec- 
trical traction would pass further into use, and 
that we should not prove backward in availing 
ourselves of its advantages in this country. 


A PortaBLeE PHOTOMETER. 

A paper by Messrs. W. H. Preece and A. P. 
Trotter, entitled ‘‘An Improved Portable Photo- 
meter,” was next brought before the meeting. 
This paper was not read, but Mr. Trotter gave 
what was really an interesting lecture on the sub- 
ject, illustrating it by examples of the various 
types of apparatus which he and Mr. Preece 
had evolved. This paper we published, with the 
illustrations, in our last issue. 

At the conclusion of Mr. Trotter’s very interest- 
ing lecture, Mr. Preece said that Mr. Trotter had 
worked out the details of the system, which was 
one that had proved entirely satisfactory for engi- 
neers’ use. Electricians had often to do with cor- 
porations, the members of which were not always 
accustomed to the methods of scientific thought. 
It was often difficult to persuade them that elec- 
tricity was a better source of illumination than oil 
or gas. The eye was a very deceptive guide, as, 
indeed, were ‘all the senses, and it was, therefore, 
necessary to have a surer guide, such as that pro- 
vided by the instruments before the meeting ; for, 
though the eye was not well adapted for measuring 
light, it was thoroughly able to match colour, and it 
was on that principle that the authors proceeded. 
He regretted that town councillors did not more 
often call in expert advice. 

Professor Sylvanus Thompson, referring to the 
last remark of Mr. Preece’s, gave an instance in 
which it was settled that a lamp of 2000 candle- 
power, placed at the crossing of four roads, was 
supposed to give 500 candle-power to each street. 
That illustrated the value of such an instrument as 
that described. 

Mr. Stanley suggested that a form of telescopic 
photometer would be more convenient than that 
brought forward ; and Mr. Carter said the light, as 
the eye used it, was what was required, and perfectly 
uniform illumination was not wanted. Mr. Bailey 
asked how the pressure from the cells was controlled. 

Mr. Trotter, in replying to the discussion, said 
he tried the telescopic photometer, but it was not 
found convenient to use. The Bunsen screen had 
to be lookéd at on both sides at once. This was 
done by the aid of mirrors. Another objection was 
that the tube would have to be 16 ft. or 18 ft. long. 
It was true that a uniform light was not that which 
should be aimed at, and the public prefer places 
of comparative darkness and light. If the illumi- 
nation were quite equal, the whole would seem 
dark. In regard to Mr. Bailey’s question, the 
batteries were always tested before the instrument 
was taken out to be used, and again on returning 
home. As a matter of fact, they were not found to 
vary during a night’s work; which, it should be 
remembered, only included about 20 minutes’ actual 
use of the batteries. 

The President referred to the case of Weybridge. 
There they had taken out the electric light and re- 
placed gas, because it was said that electricity cost 
1s. for what gas would give for 2d. The President 
thought it was a pity that the authorities had not 
used the photometer described before coming to 
this conclusion. 


SroracE BatreRizs. 
Mr. H. A. Earle next read a paper on ‘‘ Storage 
Batteries.” He commenced by referring to the 





early history of their invention, which he traced to 
Gautherst, who in 1801 obtained secondary currents 
from silver and platinum plates which had been 
used in a voltameter to decompose a saline solution. 
Ritter in 1803 was the first to make a secondary 
battery, in which he employed plates of gold sepa- 
rated by cloth or paper, moistened with a saline 
solution, and though he employed various metals, 
including lead, the secondary currents he obtained 
were only of short duration, and the batteries of 
only scientific interest. De la Rive in 1826 ob- 
tained secondary currents from platinum plates im 
a voltameter filled with water, and he closely ap- 
proached the elements of our present storage bat- 
teries. The first powerful storage battery was 
introduced by Planté in 1860, and Faure in 1881 
reduced his long process of formation by applying 
lead oxide in the form of a paste to the surfaces of 
the plates, but the adhesion was insufficient, and 
their life was tooshort to give them commercial value. 
Swan introduced a plate of grid form, the interstices 
serving to retain the material, and this frame, com- 
bined with the Faure pasting, was the origin of the 
plate that has been largely used in this country and 
elsewhere. The monopoly that existed for the 
manufacture of this plate caused other makers to turn 
their thoughts to the plain lead plates, and such great 
advances have been made both in its manufacture 
and method of formation, that it is rapidly replac- 
ing its pasted rival. A type that differs greatly 
from the solid lead plate, but which is not pasted, is 
the chloride plate ; in this case the material to be- 
come active is a mixture of chloride of lead and 
chloride of zinc, which is cast into small tablets, 
these being framed by casting antimonious lead 
around them under high pressure. The subsequent 
elimination of the chloride and zinc leaves a porous 
structure of pure lead of a crystalline nature, good 
conductivity, and with a large surface exposed to 
the electrolyte, the results being a large capacity 
for a given weight, and for the space occupied. 
The paper next discussed in considerable detail the 
reasons which the author considered accounted for 
the superiority of the chloride plates, the matter 
being illustrated by diagrams. 

The discussion on this paper was of a very un- 
satisfactory nature. In the first place, the author 
had been so urged to read his contribution rapidly 
that very few present had been able to follow it. 
Mr. Earle’s conclusions by no means gained entire 
acceptance by those who spoke ; but as we have not 
thought it necessary in this report to enter into 
the details of the paper, neither do we think it 
advisable to repeat the criticisms that it drew 
forth. In fact, the author and his critics appeared 
to be unable to get on the same line of thought, 
and to be playing at cross purposes. The matter 
will doubtless be thrashed out more satisfactorily 
on a future occasion. 


(Zo be continued.) 








THAMES BRIDGES.—No, XXII. 
37.—Tue ALBERT Bripce, WINDsoR. 

THE Albert Bridge, at Windsor, a view of which 
we publish on page 394, is exactly similar in design 
to the Victoria Bridge, of which we have already 
published a description (see page 336 ante). It was 
constructed by the late Mr. Page, under the same 
conditions and involving the same liabilities to the 
London and South-Western Railway Company, as 
the Victoria Bridge. Our remarks about the latter, 
therefore, apply in all respects to the Albert Bridge. 
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We annex a section of the cast-iron facia girders, 

which, with the three inner J-girders, support the 

platform. 

38.—WInpsor Brack Potts, LoNDON AND 
SourH-WEsTtERN RatLway. 

The bridge carrying the South-Western Rail- 





way over the river at Black Potts, Windsor, 


between Datchet and Windsor stations, was con- 
structed under an agreement with the Commissioners 
of Her Majesty’s Woods and Forests, and was 
opened for traffic in December, 1849. 

The bridge has four openings, each 51 ft. 9 in. 
span on the square and 75 ft. on the skew, Joseph 
Lock being the engineer and Thomas Brassey the 
contractor. 

The abutments are of brickwork, with stone fac- 
ings and skewbacks similar to Kingston Bridge ; and 
above the water-line, the three piers were also of 
brickwork with stone cutwaters and skewbacks, but 
to secure a foundation six cast-iron cylinders 15 ft. 
long, four of them being 5 ft. 6 in. in diameter, and 
the two others at each end of pier being 4 ft. 9 in. 
in diameter, were sunk in the bed of the river, and 
on these cylinders a cast-iron platform with curtain 
was fixed, from which the brick pier was built up. 

As originally built, the superstructure of the 
bridge consisted of six cast-iron arched ribs to each 
span, the general details being similar to Richmond 
and Kingston bridges, except that instead of the 
timber cross-bearers or decking, the floor in the 
Black Potts Bridge consisted of cast-iron flat plates 
Zin. thick and 3 ft. wide, on which ballast was 
laid, and the rails and chairs carried on longitu- 
dinal balks. 

The cast-iron parapets of the bridge were of an 
ornamental character, tosuit the requirements of 
the Commissioners of Her Majesty’s Woods and 
Forests. 

About three years ago, after a careful examina- 
tion, it was considered advisable to renew the por- 
tion of the bridge carrying the traffic with wrought- 
iron straight plate girders and corrugated floor- 
plates, leaving the ornamental face ribs and parapets 
in position so as not to affect the view from the 
Castle. 

In order to carry out this work a temporary 
bridge was erected on the up-stream side of the 
existing structure, and the traflic worked single 
line over it; the existing cast-iron ribs and floor- 
plates carrying the running roads were then re- 
moved, and the brickwork in the piers and abut- 
ments made good and thickened out above the old 
skewbacks to receive bedstunes for the new plate 
girders, which are three to each span, one in the 
6-ft., and one on either side adjoining the old and 
remaining parapet rib. The corrugated floor-plates 
are riveted to the bottom flanges of the new main 
girders, and carry longitudinal balks for the chairs 
and rails, 

The new plate girders are 4 ft. 6 in. deep out to 
out of angle-irons, with flanges 18 in. wide ; each 
centre girder weighs 24 tons and each side one 16 
tons. The corrugated floor-plates are 4 in. thick, 
74 in. deep, and 2 ft. corrugations. The total 
weight of new ironwork fixed in the bridge is 345 
— and the work was completed in November, 
1893. 





TurKIsH CoAL.—Increased attention is being directed 
to the working of coal mines in Turkey in Asia. 
Excellent coal, for instance, is being turned to account at 
Heraclea. About 400,000 tons of coal are imported 
annually into Constantinople. This coal is almoso exclu- 
sively English. 





UntversaL Directory or Rariway Orriciats, 1895.— 
There has just been issued by the Directory Publishing 
Company, Limited, 8, Catherine-street, Strand, W C., 
the first edition of a directory of railway officials, &c., 
throughout the world, 83 countries and tome 800 or 900 
railways being included. Obviously, the most important 
only can be mentioned The information given as to rail- 
ways includes length, system of traction, and the amount 
of rolling stock possessed, followed by a list of the 
directorate and officials, although in some cases the lists 
are not very complete. About 8500 directors and officials 
have their names recorded. The directory is indexed for 
countries, names of railways, names of officials, and there 
is appended a list of the names of some manufacturers of 
railway materials. The price is 10a. 





New ZEALAND INDUSTRIES.—To assist the industries of 
the colony, the New Zealand Government has been mak- 
ing inquiries as to markets for its surplus produce. Great 
Britain imports 18,000,000/. worth of timber annually. 
Of this amount some 9,000,000/. are sent from Russia, 
Germany, and Scandinavia. Germany spends annually 
4,000,0002. on its forests, and employs 500,000 men in 
forestry. An expert was sent to London to push the 
timber trade, and, from the reports received from the 
Agent-General, there is little doubt that a considerable 
trade can be opened up in New Zealand woods for street 
paving, and for carriage building, furniture making, and 
other uses. Trial shipments have been sent from Auckland 
to London, and the west coast of the South Island has 
forwarded some. A shipment is now being despatched 





to the Cape of Good Hope. Ib is confidently expected 
that these will prove the forerunners of large orders. 
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APPRENTICE LATHE. 


CONSTRUCTED BY 





WE give above an illustration of one of the appreu- 
tice lathes Messrs. Thomas Shanks and Co., of 
Johnstone, near Glasgow, are bringing out to enable 
apprentices to do certain work faster and better than 
can be done by a skilled man on a more expensive 
lathe, upon which the lad can be put after work- 
ing three or four years at the apprentice lathe. 
The surfacing motion has four grades, put in and 
out by friction, and the guide screw also gives four 
rates of sliding. The loose head has a cross move- 
ment. The lathe is very strong, and the driving cones 
and gear ample. 





PETROLEUM FURNACE FOR MELTING 
SOLDER. 

Tue very convenient furnace for melting solder, 
heating soldering irons, &c,, which we illustrate on 
the opposite page, is being introduced into this country 
by Messrs. Moeller and Condripp, Fore-street, London, 
E.C. It is intended to burn petroleum, the burner 
being of the type shown in Fig. 2. The oil in the 
reservoir is kept under air pressure by the occasional 
use of a small pump shown at the bottom of the ap- 
paratus in Fig. 1, and is forced by this pressure up a 
central tube to the burner. Here the stream of oil 
divides, and passes up to the cross-piece shown in 
figure, which is highly heated by the flame. The oil 
is there gasified, and the vapour passing down to the 
burner, forms there an intensely hot flame, the air 
supply being regulated to give the maximum of heat 
with the minimum of light. The flame is so hot that 
stout copper wire melts readily in it. The solder pot 
rests on ashelf immediately above the flame, whilst the 
side doors permit of soldering irons being heated when 
required, The apparatus is, it will be seen, extremely 
portable, and should prove very useful on many kinds 
of outdoor work. Blowpipes working on the same 
principle are also supplied by the firm in question. 





WATER-TUBE BOILERS IN THE NAVY. 
To THE Eprror or ENGINEERING. 

Sir,—I noticein yourissue of the 6th inst. twolong letters 
re Belleville boilers, one from ‘‘ Argus,” and the other 
from Mr. Howden. I see very little in these letters 
beyond the statements that have been brought forward 
over and over again by the same writers, and have no 
desire to weary your readers by the repetition of argu- 
ments that have m worn threadbare, putting aside the 
fact that I have neither the time nor the inclination to do 
80; but the statements with regard to the s.s. Ohio 
necessitate some remarks from me in order that a false 
impression may not exist in the minds of your readers. 

There is nothing in connection with the working of the 
boilers of this ship that in any way reflects on the utility 
or durability of the Belleville boiler, and any trouble that 
has occurred may be traced to causes unconnected with 
Belleville boilers as made for the Admiralty. The Ohio’s 
boilers were not made, as advised by us, with steel tubes, 
neither were the feed pumps of Belleville design. 

The pumps oe ed on this vessel gave trouble, and in 
consequence the boiler has been subjected to a far greater 
strain, through an insufficient supply of feed water, than 
if Belleville pumps, which are so admirably adapted for 
this purpose, had been used from the first. We have now 
received an order for Belleville pumps for this ship, and 
we are quite satisfied that there will be no further trouble 
on this score, 

The writers of the letters in question seek to discredit 
the decision of the Admiralty to use Belleville boilers for 





the Royal Navy, because of some trouble with the s.s. 
Ohio in matters of detail. Now nothing could be more 
unjust than this, because no one could be more alive to 
the importance of supplying the best material and work- 
manship to the Belleville boilers than the Admiralty are. 
The tu that are being used for their purposes are 
manufactured of steel of a quality that, we think, can 
hardly be improved upon, and, so far as our work is 
concerned, we are fitting the boilers we are constructing 
with Belleville pumps of the most approved design. 

It will thus be seen that any trouble that has arisen 
with the Ohio is absolutely outside the question of the 
efficiency of the Belleville boiler. 

As Mr. Howden and his friends are so fond of asking 
questions, I should like to ask them one in return. 

In a certain vessel built on the Clyde this year for a 
foreign country, fitted with cylindrical boilers and, I 
believe, Howden’s forced draught, did the whole of the 
furnaces come down? If rumour is correct, and they did 
so, it passes my understanding how the author of that 
system, with that recent experience on his mind, could 
sit down and fill three columns of a newspaper with a 
criticism on water-tube boilers. 

One other point I should desire to mention. In another 
vessel we have fitted Belleville boilers with steel tubes 
and with Belleville pumps, and everything has worked 
properly. If comparisons are to be drawn, they should 
be made with boilers so fitted, and not in an instance 
where departures have been made that we not only can- 
not approve of, but have all along condemned. 

Finally, no portion of the late experience which we 
have es | has, for one moment, shaken our view as to the 
great success attending the use of Belleville boilers. The 
tide has turned in favour of water-tube boilers of types 
that may be found from time to time the most perfect of 
their kind. Neither Mr. Howden nor ‘‘ Argus,” nor any 
other writers who have criticised these matters, wil], in 
our opinion, alter in the slightest degree the determina- 
tion of a very large number of the best-informed men 
both in this and in other countries to make full use of the 
departure which past experience and the requirements of 
the day have rendered imperative. 

beg to remain, Sir, yours faithfully, 
Wa ter H. Maupstay 

Chairman and Managing Director, Maudslay, Sons, 

and Field, Limited. 

Lambeth, London, S.E., September 23, 1895. 





THE BRISTOL ELECTRIC TRAMWAY. 
To THE Eprrog or ENGINEERING. 

Si1r,—As was to be expected, the Bristol Electric Tram- 
way, noticed in your issue of last week, promises to be an 
excellent installation of its kind, and will redound to the 
credit of the Thomson-Houston Company. 

But how is it that the Thomson-Houston dynamos are 
to be driven from the Willans engines not direct, but by 
rope? When, in the course of the discussion on electrical 
traction at the Institution of Electrical Engineers last 
session, I pointed out that, although direct driving should 
always be adopted if possible, itis notin all cases suitable 
for traction installations, Mr. Mark Robinson rose in 
righteous indignation and objected to my contention as 
altogether obsolete. He was oblivious of the fact than an 
installation for lighting purposes is one thing, and a trac- 
tion installation is another. 

Thus, at the Bankside Lighting Station the Thomson- 
Houston alternators are coupled direct to the Willans 
engines ; whilst at the power station of the Bristol Tram- 
way the 135 horae-power Willans engines, making 380 re- 
volutions, drive the 110-kilowatt direct-current Thomson- 
Houston dynamos (650 revolutions) by 10 ropes from 
flywheels 3 ft. 8 in. in diameter. 

There is no difficulty whatsoever in designing multi- 
polar dynamos giving, at the engine speed of 380 revo- 





MESSRS. THOMAS SHANKS AND CO., ENGINEERS, JOHNSTONE, N.B. 





lutions, viz., for direct driving, an output of 200 amperes 
at 550 volts. And yet, in the case under notice, the 
Thomson-Houston Company elected to use rope-driven 
dynamos running at 650 revolutions. And why? Very 
probably because on calculation it was found that the 
greater efficiency of the higher-speed type would com- 
pensate the loss of power due to rope-driving, and 
because the first cost of the smaller high-speed machine 
plus ropes and pulleys would be not more, and perhaps 
less, than that of a direct-driven, slow-speed, and, there- 
fore, correspondingly larger machine. 

Not improbably the rapid and considerable fluctuations 
of load to which such a line as that at Bristol, with only 
12 motor-cars, must of necessity be subject, also tended in 
favour of indirect rather than direct driving, although 
these fluctuations will be greatly mitigated by the addi- 
tion (now so general in new traction installations on 
this side of the Atlantic) of an accumulator battery which 
stores the surplus energy of the generator, and supplies 
any sudden extra demand of energy on the line, so that 
the engines and generators can approximately run at 
constant speed and constant load. - 

At all events, the case of the power station of the 
Bristol Tramway is an instructive illustration of my con- 
tention that in traction installations the question of 
direct or indirect driving cannot bo decided by any pre- 
dilection @ priori, but is governed by local conditions, 
such as considerations of economy, the maguitude, the 
regularity or irregularity of the traffic, the grades and 
curves of the line, and the like. 

The accuracy of this contention I have had occasion to 
test in numerous cases, nor Coes ib in the least detract 
from the special merits of the Willans engine, which can 
well hold its own in direct as in indirect driving. 

Yours faithfully, 
C. 8. Du Riche PRELLER. 

18, Margaret-street, Cavendish-square, W., 

September 23, 1895. 





EARLY GREAT WESTERN LOCOMOTIVES. 
To THE EpitoR OF ENGINEERING. : 

S1r,—I gather from Mr. Stretton’s letter appearing in 
your issue of the 20th inst., that he is very vexed, 
because, after inviting me to — to Cezar, and wren | 
done so, Cezar does not say what Mr. Stretton expec 
or hoped he would. Mr. Stretton wrote, ‘‘ Why does Mr. 
Sekon go to Paddington... . instead of going to 
Swindon?” ‘*It is perfectly well known that the in- 
formation is a locomotive subject, and is only in the 
hands of the locomotive department.” 

have accordingly inquired of Mr. Dean, and in your 
issue of the 13th inst. we had Mr. Dean’s reply, and Mr. 
Stretton now suggests that the general manager supplied 
the information, although he had previously written, 
‘*Why apply to the secretary or general manager ?” 

Will you here allow me to point out an obviously 
incorrect statement contained in an “ official statement ” 
supplied by Mr. Stretton, and appearing in your issue of 
August 30? Ib reads, ‘“‘The ‘Apollo,’ ‘Neptune,’ and 
‘Venus’ were of the same design as the *Vulcan.’” ‘‘These 
three engines were delivered in steam at London during 
the last week of 1838.” 

If you, Sir, and your readers who are interested in the 
discussion, will refer to the report of Mr. N. Wood to the 
directors of the Great Western Railway, dated Decem- 
ber 10, 1838, where in Table 8 is found that from June 4, 
1838, to September 30, 1838, the ‘* Apollo” travelled 4392 
miles on the Great Western Railway, ‘‘ Neptune” 4728 
miles, and ‘‘ Venus” 240 miles. According to the “ official 
statement” supplied by Mr. Stretton, these three engines 
were not delivered till three months later ! Then, as to 
being ‘‘the same design asthe‘ Vulcan.’” That engine, 
Mr. Stretton’s “official statement” says, had cylinders 
14 in. in diameter, but in Table 2 of Wood’s report of 
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Fira. I. 


December 10, 1838, the diameter of the cylinders of the 
‘A pollo,” ‘‘ Neptune,” and ‘‘ Venus ” is correctly given as 
12 in., as Sir D. Gooch and Whishaw both state. Table1 
of Wood’s report also gives the results of Wood’s experi- 
ments with the ‘ Apollo,” ‘‘ Neptune,” and ‘ Venus,” 
which took place between September 13 and October 13, 
1838. Table 5 gives the relative power of the ‘‘ Apollo,” 
‘* Neptune,” and ‘‘ Venus,” and the other engines experi- 
mented with by Mr. Wood, Pa scone A to preparing his 
report to the Great Western Railway directors. 

It is evident the compiler of the “official statement” 
was not aware of the nature of Wood’s report, or he would 
have been careful to make the “‘ official statement ” agree 
with the facts contained in Wood’s report. 

Yours, &c., 


G. A. SmKon, 

London, N., September 23, 1895. 

P.S.—I notice in the Railway Herald of the 21st inst. 
Mr. Stretton says, ‘‘ With regard to the engine ‘ Venus,’ 
it was not completed at the makers’ till December, 1838,” 
so that the possibility of printer’s error, &c., is eliminated 
from the statement. 





To THE EpiToR OF ENGINEERING. 
Sir,—I should much like, before the correspondence on 
this subject is finally closed, to supplement what has been 
already said on this matter with a few remarks as to the 
steps taken to provide the first engines required for the 
Great Western Railway. Early in 1837, Mr. Brunel 
commenced to take action in the matter, but he did not 
design any engines, or have any drawings prepared. He 
intimated to the various locomotive building firms that 
the company would shortly require engines, and invited 
the head of each firm to a personal interview, when all 
the necessary information was given as to gauge, 
gradients, required speed, weight of train proposed, and 
other details. Each maker, having chet + to his works, 
designed what would in his opinion be the engine best 
suited for the work, and having prepared drawings, 
attended a meeting of the locomotive commftttee, and gave 
all necessary explanations. Orders were then given to 
each maker, in the order in which they attended the 
meeting of the committee, for any number of locomotives 
the committee might decide on, and the numbers of the 
engines on the company’s hooks depended on the order in 
which the designs were received and accepted. 
Mr. Stephenson was the first to me in designs and 
attend the meeting. His firm had in 1837 built an engine 
for an American railway, having a gauge of 6 ft., po 














Fria. 2. 


engine, in consequencs of some financial difficulty, had 
never been delivered. Mr. Stephenson proposed to alter 
this engine for the Great Western Railway, and his pro- 
posal was accepted. The engine was the ‘* North Star,” 
and was No. 150 in the books of the makers, and not in 
those of the railway company. 

The order in which the engines were ordered, and the 
number ordered from each maker, was: 


Engines. 
Mr. Stephenson “ 1 
Mr. Tayleur_... a aa $ 
Messrs. Mather, Dixon, and Co. ... 2 
Mr. Roberts, on behalf of his firm ... 3 
This completed the first lot, in all... 9 


Further orders were as follows : 


Mr.Tayleur_... ee or 

The Haigh Foundry Company a5 

Messrs. Mather, Dixon, and Co. ... me 

Mr. T. E. Harrison, who, not being him- 
self a maker, arranged with Messrs, 
Hawthorn to build for him ain Ses 

Mr. Stephenson then arranged to alter 
another engine, ‘* Morning Star ” ax 


en ve 


Making a total of ee sue sea 20 


Orders were also given to Mr. Stephenson for two other 
engines to follow. 
Tan, Sir, yours truly, 
D. H. Lirtirsoxn. 
27, Bank-street, Dundee, September 24, 1895, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Railway Improvements at Wakefield.—The Lancashire 
and Yorkshire Railway Company have just commenced 
the construction of some extensive works at Wakefield, 
which it is estimated will entail an outlay of about 
50,000/., and provide employment for some considerable 
number of men and youths. The company have pur- 
chased from Colonel Smyth about 12 acres of land lying 
between the footpath from Wakefield to Heath Common 
and the Doncaster-road at Agbrigg, Here the company are 

ing to build alarge shed, occupying about two acres, and 
intended to accommodate 60 engines in ten roads of six 
each. Half an acre of land will be covered with offices 
workshops, &c., and about four acres is allotted for coal 
stacking. There will be nearly two miles of drains, and 
in order to secure a plentiful supply of water, a well is to 
be sunk to a depth of about 100 ft. The contractors have 
already about 80 men at work, and it is expected that 
shortly 150 bricklayers, joiners, and others will be em- 
ployed at the place, which adjoins the company’s branch 
line from Wakefield to Goole. 


Wath Main Colliery Strike.—This dispute has not 
changed. and there is no sign of approaching settle- 
ment. Some of the men have been out of work four 
months, and others for 11 months. The funds come to 
hand very re and the families are, therefore, 
not in distress. e needs of the men receive the con- 
sideration of the Mexborough and District Federated 
Trades Council, and each week a good balance-sheet is 

roduced, in addition to what is obtained from the union. 

e Mexborough and Conisborough glass-blowers are 
assisting the men, notwithstanding the depression in the 
trade, and the trades councils at Sowerby Bridge, 
Keighley, and York have the question under considera- 
tion. 


The Sheffield Technical School and the Japanese Govern- 
ment.—There is probably no technical school better 


equipped and more efficiently staffed than the one in 
Sheffield. The opportunities the school offers for obtain- 
ing a thorough practical and theoretical training in all 
the sciences connected with metallurgy are such as to 
attract applications for admission from all parts of the 
world. A very urgent request has come from the 
Japanese Government for the admission of Japanese 
students to the school, but the committee of the institu. 
re do not see their way to admit any other than British 
subjects. 


Iron and Steel Trades.—Information from all quarters 
as to the state of the iron and steel trades is most satis- 
factory. During the last few days the improvement has 

tly accelerated. The demand for iron is re- 
markably brisk, and the question does not now lie so 
much with the maker as to where to look for orders, as 
to the consumer to know where to place them to the 
greatest advan Some iron manufacturers, not antici- 
pating quite such a good run of trade, booked orders to 
occupy them for several months—some well into next 
year. Some idea of the improvement may be gathered 
from the fact that during the month the price of hematites 
has gone up from 6s. to 7s. per ton, and Lincolnshire and 
Derbyshire irons from 4s. 6d. to 5s. per ton. Leading 
members of the iron trade regard the prospects as very 
encouraging, and say they believe we are in for fairly 
good trade for some time to come. For crucible steel 
some very good orders have recently come to hand from 
distant markets, particularly from Russia and Northern 
Germany. Better business is being done in Bessemer 
and Siemens steels, and orders are being freely placed at 
the recent advance. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was rather 
a large attendance on ’Change here, but the tone of the 
market was somewhat flat, and only a small amount of 
business was transacted. Buyers were backward, being, 
no doubt, toa very great extent influenced by the easin 
of warrants. Pig iron producers, however, nearly all o 
whom are very well off for orders, were not disposed to 
do business at market quotations. They opined that the 
lull was just what might be expected after the extensive 
business done a little while ago. Most sellers put the 
price of No. 3 g.m.b, Cleveland pig iron at 38s, 3d. for 
early f.o.b. delivery, and it was said that in one or two 
cases that figure had been realised. A few transactions 
were also reported at 38s. 14d., and there were buyers 
who reported that they were able to purchase at as 
low a figure as 38s. The lower qualities of pig iron 
were steady and in fairly good request, being aff very 
little indeed by fluctuations in warrants. No. 4 foundry 
sold at 36s. 9d., and grey forge at 35s. 9d.—both for early 
delivery. Middlesbrough warrants were flat, with little 
doing in them, opening at 38s. 1d., and closing 38s. 14d. 
cash buyers. East coast hematite pig iron was in pretty 
good demand. It was rather difficult to fix the quotation, 
owing to different makers asking different prices. Perhaps 
about 46s. 3d. may be given as a fair average quotation 
for early delivery of Nos. 1,2, and 3. Spanish ore was 
steady; rubio realised 12s. 6d. ex-ship Tees, and rather 
more was asked in some cases. To-day our market was 
a little better in tone, and there was rather more disposi- 
tion to do business. Sellers put the — of No. 3 up 
to 38s, 6d., and sales were reported at that price, Quota- 
tions for other qualities of pig iron were unaltered. 
Middlesbrough warrants fluctuated alittle; at one time of 
the day they realised 38s. 9d., but they afterwards eased, 
and closed 38s, 7d. cash buyers. 


Manufactured Iron and Steel.—The most satisfactory 
feature in the northern iron trade is the improve- 
ment in finished iron. Certainly there is no very 
great change for the better, prices being hardly quot- 
ably altered; but a considerable number of inquiries 
are reported, and what little alteration there is in this 
important branch of the staple industry is, we are glad 
to say, for the better. At the same time, however, 
several firms are badly off for work, and orders would 
be accepted on the following terms: Common iron bars, 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 
41. 17s, 6d. ; and iron ship-angles, 4/. 123, 6d.—all less the 
customary 24 per cent. discount for cash. Steel producers 
keep pretty well employed, and prices, though they move 
slowly, have an upward tendency. Railmakers have re- 
cently booked a good few orders, and they have advanced 
quotations ; 4/. net at works has been paid for heavy sec- 
tionr, and up to 4/. 5s. has been asked. Steel ship-plates 
are 5/, 23. 6d. ; and steel ship-angles, 4/. 17s. 6d.—both less 
the usual discount, 


The Coal and Coke Trade.—Fuel prices change very 
little. Gas coal continues firm and is tolerably active, 
with heavier shipments going to London. Bunker coal 
is very quiet. Coke firm, and consumers are buying 
freely for next year’s delivery, and are paying more for 
it than is _— for early delivery. Good blast-furnace 
coke is fully 12s. 9d. delivered here. 





NOTES FROM THE SOUTH-WEST. 
Cardif.—There has been some decrease in steam coal 
shipments, but prices have, upon the whole, been main- 
tained. The best descriptions have made 10s. 6d. to 
10s. 9d., while secondary qualities have brought 9s, 9d. to 
10s. 3d. per ton. The demand for the best household coal 
has improved, and prices have been slightly tending 
upwards; No. 3 Rhondda large has made 9s, 6d. to 
9s. 9d. per ton. Coke has exhibited a buoyant tone ; 
foundry qualities have brought 15s. to 15s. 6d., and 
furnace ditto 11s. 9d. to 13s. per ton. Iron ore has been 
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rather firmer; the best rubio has been quoted at 11s, 6d. 
to 1ls. 9d. per ton. There has been a rather better 
demand for tinplates. The inquiry for steel rails has 
also been encouraging. 


Great Western Railway.—The Great Western Railway 
Company is making arrangements for materially accele- 
rating its orne. ied service between Paddington and the 
West of England and South Wales. For this purpose 
tanks are being fixed, which will be supplied from a deep 
well near the Thames, at the Grotto Bridge between 
Pangbourne and Goring; and these tanks will supply 
troughs, which are being sunk on both the up and down 
lines, so that the engines of the ‘‘ Flying Dutchman” 
and the ‘‘Cornishman” will pick up their water while 
running. 


Docks at Devonport.—Owing to the time which must 
elapse before the docks included in the plans of the Key- 
ham extension can be ready for use, the Lords of the Ad- 
miralty have decided to immediately improve the existing 
accommodation by enlarging No. 2 dock at Devonport. 
The Director of Works at Whitehall is preparing the 
plans, and provision for carrying out the work will be 
made in the Estimates for next year. About two years 
since 80001. was spent in enlarging No. 3 dock at Devon- 

oes 24801. in extending the recess of No. 3 dock at 

eyham. 


Llanelly.—On Friday the docks committee of the 
Llianelly Harbour Commissioners recommended that the 
harbour engineer (Mr. C. P. Fowler) should be instructed 
to prepare the necessary Parliamentary plans for a dock 
col other works, and to engage such assist as he may 
require. The committee also recommended that Sir 
Alexander Rendel should be engaged as consulting en- 
gineer. These recommendations were adopted. 


London and Wales.—The officials of the London County 
Council are preparing a great scheme for augmenting the 
water supply of the metropolis. It is proposed to lay a 
line of pipes from Llangorse Lake, in Breconshire, to 
London, and also to tap the upper reaches of the Usk and 
Wye, and their respective tributaries. One of the sur- 
veyors of the London County Council has been staying at 
Llangorse since November, and he has been making ex- 
tensive surveys of the whole district, He is now engaged 
in work of a similar character in the upper reaches of the 
Usk above Devynock. 


Keyham.—Dauring the past month considerable progress 
has been made with a new gun mounting store at Keyham. 
The contractors have fitted in place a railway turntable. 
It will now be possible, by means of a dockyard branch 
railway, to send a railway load of heavy gun mountings 
from the makers’ works right through to the Keyham 
store, where the trucks will be unloaded by an overhead 
traveller, with a lifting capacity of 30 tone. 


The Bristol Timber Trade.—A committee of the Bristol 
Town Council bas reported upon the question of the ac- 
commodation which it is desirable to provide for the 
timber and coal trades at the Bristol City Docks. The 
committee, having: weighed all the circumstances and 
having been informed by the Midland Company that the 
had abandoned all idea of connecting their line ib 
Canon’s and Dean’s Marsh, opened in June last year 
negotiations with the Great Western Company, with the 
view of seeing how far they were prepared to assist the town 
council. A timber wharf scheme finally adopted by the 
committee, and which they now recommend, embraces the 
construction of a wharf 1670 ft. in length, and extend- 
ing into the Floating Harbour, about 28 ft. breadth, with 
22 ft. of water alongside, situate between the Albion 
Dock and Underfall Yard, with two lines of rails laid on 
the towpath alongside such wharf, and stacking ground 
behind part of it, of about 7 acres in extent, affording 
accommodation for the storage of about 12,000 tons of 
wood goods, the whole being connected with the com- 
i harbour railway by a line carried under the Gas 

‘erry-road, and through premises belonging to Messrs. 
Hill and Sons, and affording opportunities for the connec- 
tion of all the private yards in this locality with the 
Great Western system. This scheme is estimated to 
cost, including the purchase of the land, but exclusive of 
trade compensation, if any, about 76,5001. 





Important Railway Project.—A_new line has been pro- 
jected between South Wales and London. The line would 
utilise the Rhondda line to Treherbert, and would pass 
thence by the Taff Vale to Pontypridd, and from the 
latter place to Newport, vid the Pontypridd, Caerphilly, 
and Newport. From Newport the line would proceed 
through Chepstow, and it would cross the Severn by a 
bridge above Lydney. The line would then take an 
almost direct course through Stroud, Cirencester, and 
Oxford to Aylesbury, where a junction would be effected 
with the Metropolitan and the Manchester, Sheffield, and 
Lincolnshire. 








BRiGIAN CoAL-MINING.—The number of coal mines in 
Belgium stood last year at 123, as compared with 122 in 
1893, 129 in 1892, 182 in 1891, and 130 in 1890. It would 
appear from this 4 + amy that eight coal mines have 
been abandoned in Belgium during the last four years, 
The output of coal in Belgium last year was 20,544 421 
tone, as compared with 19,410,519 tons in 1893, 19,583,173 
tons in 1892, 19,675,744 tons in 1891, and 20,565,960 tons 
in 1890. The imports of coal into Belgium last year were 
1,377,009 tons, as compared with 1,474,542 tons in 1893, 
1,677,840 tons in 1892, 1,816,422 tons in 1891, and 
1,810,311 tons in 1890. The exports of coal from Belgium 
last year were 4,539,525 tons, as compared with 4,849,887 


tons in 1893, 5,880,740 tons in 1892, 6,418,982 tons in 
1891, and 6,314,054 tons in 1890, 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly a business was 
done in the pig-iron warrant market last Thursday fore- 
noon, when about 20,000 tons of iron changed hands. 
At the close the quotations showed a drop all round, 
ranging from 54d. to 7d. per ton. In the afternoon, after 
being very flat—46s. 9d. cash aot done—Scotch iron 
met with a smart rally, and closed 2d. up from the fore- 
noon, other sorts recording 1d. per ton. Not so much 
business was done as at the forenoon market, sellers 
being rather scarce. The settlement prices at the 
close were: Scotch iron, 47s. 14d. per ton; Cleve- 
land, 38s. l4d.; Cumberland and Middlesbrough 
hematite iron, 49s. and 46s. per ton respectively. 
In contrast with the highest cash touched by Scotch iron 
this year—49s,. 4d. on September 9—Friday’s business 
showed a drop in price of about 23. 6d. per ton. A very 
strong tone prevailed on Friday forenoon, and a fairly 
big business was reported, close on 20,000 tons changing 
hands. Scotch iron was dealt in up to 47s. 9d. per ton, 
and left off with buyers at that price, which was a gain of 
74d., or 1s, up from the lowest point touched on Thursday. 
Cleveland made 7d. and Cumberland hematite iron 8d. 
per ton. The market was irregular in the afternoon, and 
prices finally closed at a reduction from the morning of 5d. 
in Scotch and 3d. each in Cleveland and hematite iron. 
The turnover was estimated at from 12,000 to 15,000 tons. 
At the close of the market the settlement prices were, 
respectively, 47s. 44d., 38s. 6d., 49s. 6d., and 463, 44d. 
per ton. The market was rather quiet on Monday fore- 
noon, but the selling pressure was nob so heavy as for 
some time past. Scotch iron, after touching 46:3. 114d., 
rallied to 47s. 2d. per ton, which, however, still left a loss 
of 24d. from Friday. There was little doing in the after- 
noon, not more than 10,000 tons of iron changing hands. 
At first prices were strong, Scotch touching 47s. 4d., but 
there was a relapse towards the close to 47s. 2d. sellers, 
or 4d. down from the morning. The settlement prices 
were 47s. 14d. 38s. 3d., 493. 14d., and 46s. 44d. per ton 
respectively. There was rather more doing in the warrant 
market on Tuesday forenoon, but the tone was somewhat 
irregular. Some 15,000 tons in all were sold, and at the 
close Scotch iron was down in price 4d. per ton, and 
other sorts from 14d. to 24d. The afternoon market was 
strong, sellers being scarce. Only about 10,000 tons of 
all kinds were dealt in. There was an advance of 14d. in 
the price of Scotch., and of 4d. per ton in the price of 
Cumberland hematite iron. The respective settlement 
prices were 47s. 3d., 383. 14d., 493. 3d., and 46s. 44d. per 
ton. The market was active and strong this forenoon, 
and both Scotch and hematite iron were freely bid for, 
and prices rose 54d. to 64d. per ton. In the afternoon 
the tone was a shade easier. About 30,000 tons of iron 
changed hands during the day. The closing settlement 
prices were 47s. 6d., 388. 74d., 49s. 8d., and 46s. 6d. per ton, 
respectively. The following are the current quotations 
for several No. 1 special brands of makers’ iron: 
Clyde, 52s. per ton; Gartsherrie and Summerlee, 
538s.; Calder, 53s. 6d.; Coltness, 55s,—the foregoing 
all shipped at Glasgow; Glengarnock (shi ad 
Ardrossan), 52s. 6d. ; Shotts (shipped at Leith), 54s. ; 
Carron (shipped at Grangemouth), 54s. per ton. 
There are still 76 blast-furnaces in actual operation 
in Scotland, as compared with two at this time last 
year. Five are making basic iron, 19 are working on 
hematite iron ore, and 52 are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch 
ports amounted to 6824 tons, against 3569 tons in the 
corresponding week of last year. They included 100 
tons for Canada, 330 tons for South America, 248 tons 
for Australia, 110 tons for Italy, 190 tons for Ger- 
many, 1040 tons for Holland, 150 tons for China and 
Japan, smaller quantities for other countries, and 4120 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 299,374 tons 
yesterday afternoon, as compared with 295.716 tons 
yesterday week, thus showing for the past week an 
increase amounting to 3658 tons. 


Finished Iron and Steel Trades.—On Monday of this 
week it was reported on ’Change that a number of 
the works in the Coatbridge district engaged in making 
malleable iron were at a standstill for want of specifica 
tions. One of the engineering papers had it that they had 
all sold heavily forward, that three of them were almost 
ata complete standstill for want of orders, and that one 
firm had only sufficient orders on hand to keep the works 
going till the middle of the week. On inquiry being 
made, it was discove! that the story about wand of 
specifications was a highly coloured one, and almost 
wholly devoid of truth, the fact being that within the past 
ten days or so the malleable iron trade of the district had 
changed distinctly for the better. 
sponding to a certain extent to the rise in the price of pig 
iron warrants, but the ironfounders still complain of a 
scarcity of orders. 


Sulphate of Ammonia.—In respect of this commodity 
the market displayed further weakness towards the end 
of last week, business being reported done on Friday at 
81. 15s. per ton. This week again it is reported that some 
sulphate has changed hands at 8/. 123. 6d. per ton. The 
price was 8/. 15s. to-day, and makers refused to sell unless 
at a further advance. 


Glasgow Copper Market.—A few lots of copper were sold 
last Thursday forenoon, when the price relapsed other 
3s. 9d. per ton. In the afternoon the market was quiet, 
and prices were ls. 3d. per ton easier, business having 
been done at 46/. 5s. per ton cash. One hundred tons 
were dealt in on Friday forenoon, and prices showed 
an improvement to the extent of 23. 6d. per ton. 





A small quantity was dealt in at the afternoon market, 





The steel trade is re-] A R.S.M 





when prices were other ls. 3d. per ton better. Mon- 
day’s forenoon market was very flat, and the price 

ave way 1s. 3d. per ton, with no business doing, 
There was again an idle market in the afternoon, 
and the quotations were 1s. 3d. per ton lower. Yesterda 
forenoon 100 tons were aold, and the oe rose 2s. 6d. 
per ton. There was nothing done in the afternoon, and 
prices remained unchanged. One Ict was dealt in this 
forenoon, and the price rose 2s, 6d. per ton ; in the after- 
noon, however, the price gave way to that extent, without 
any business being done. 


Glasgow Harbour Tunnel: a Losing Concern.—A few 
days ago, ata sitting of the local Valuation Appeal Court, 
the Glasgow Harbour Tunnel Company appealed against 
the valuation of their property made by the assessor being 
fixed at 7140/.—3570/. outwith, and 3570/. within the city. 
Mr. R. P. Lamond, law agent for the company, made a 
long statement as to the cost of the tunnel works and 
ground. The total cost, he said, was 238,000/., and of that 
amount 74,4451, odd ranked as the cost of the land at 
the two sides of the river—the southern portion being in 
Govan, and the northern portion in Glasgow. He 

roceeded to show that in consequence of the Clyde 
Trust ferry dues having been reduced, the charges 
made for passenger and vehicular traffic through 
the tunnel had been cut down so much that the 
undertaking was a losing concern at the present time. 
At an adjourned sitting of the Court yesterday it was 
announced by the town clerk that, so far as the company’s 
property on the Glasgow side of the river was concerned, 
it had been agreed to fix the valuation for the present 
year at 5002. Mr. Lamond, on behalf of the Tunnel Com- 
pany, said that they still thought the figure too high, but 
they acquiesced in the decision of the Court, thanking 
them for small mercies, 


Mining Institute of Scotland: Annual Excursion.—The 
Mining Institute of Scotland visited Fife on Thursday. 
The Glasgow and Edinburgh members met the Fife 
members at Dunfermline Lower Station, and were con- 
veyed by special train to Kelty Colliery. Here the com- 
pany, numbering 150, inspected the Aitken Pit, belonging 
to the Fife Coal Company. The pit is to be sunk toa 
depth of 200 fathoms, and the fittings are all of the finest 
type. The pumping engine is expected to pump from 
1300 to 1350 gallons per minute. The cylinder is 84 in. in 
diameter, and the rods weigh 180 tons. Four hutches of 
coals are to be raised to the surface at a time. From Kelty 
the company drove in brakes to Lumphinnans Colliery, 
belonging to the Cowdenbeath Coal Company, and 
inspected the fittings of No. 2 pit. The shaft is 180 
fathoms deep, and the cages are raised from the bottom 
to the surface in 27 seconds. The excursionists drove 
from here to Cowdenbeath, and were entertained tolunch 
in the Co-operative Hall by Messrs. Mungall (of the 
Cowdenbeath Coal Company), Carlow (of the Fife Coal 
Company), and Connel (of Lochgelly Coal Company). 
Mr. Mungall occupiea the chair, and was supported by 
the members of the council of the Institute and others. 
After luncheon the chairman proposed, ‘‘Success to the 
Mining Institute of Scotland.” He said it was the duty 
of every person connected with a colliery to ses that 
accidents were as few as possible, and he was glad to say 
that the Institute had all along kept this aim in view. 
Mr. Mitchell, the president of the Institute, replied. 
The party afterwards drove to Little Raith Colliery, and 
were conducted round the Gordon pit by Mr. Connel. 


Renfrew Forge and Steel Works.—These works, which 
have stood vacant for several years, have now been pur- 
chased, at the upset price of 12,500/., by Messrs. Babcock 
and Wilcox for the manufacture of their tubular boilers, 
which they have conducted for a number of years at Kil- 
bowie, within the works of the Singer Sewing Machine 
Company. They have already commenced the dis- 
maatling of the forge, and have also bought the re- 
maining ground, on which they intend to build work- 
men’s houses. : 

Railway Swing Bridge at Bowling.—An interesting engi- 
neering work has just been commenced at Bowling in the 
erection of a swing bridge to carry the new Lanarkshire 
and Dumbartonshire Railway over the Forth and Clyde 
Canal, close by the point where the canal joins the Clyde. 
The bridge had to be constructed on the swing principle, 
80 as to admit of the passage of vessels along the canal. 


Greenock Water Works.—The Greenock Water Trust 
have resolved on adding two courees of masonry to the 
waste weir on Loch Thom. By this means the capacity 
of the reservoir will be increased by about 45 million cubic 
feet, or nearly one-seventh of the present capacity of re- 
servoir when full, which is 320,512,979 cubic feet. 


Glasgow and West of Scotland Technical College: Lec- 
tureshipon Mining and Geology.—Mr. Louis H. Cooke, 
.M., S., lecturer on mining, mine surveying, 
and geology in the Glasgow and West of Scotland Tech- 
nical College, has just been appointed assistant inspector 
under the Science and Art Department, and his place in 
the college has been filled by the appointment of Mr. 
George R. Thompson, B.Sc. (London), A.R.S.M., and 
formerly of the Yorkshire College, Leeds. For a time he 
was a National Scholar in Science, and recently he has 
been a science lecturer under the County Council of Cum- 
berland. 

Shipbuilding Record for Messrs. Scott and Co., Greenock. 
— With the launch of the Wuhu a few days ago, Messrs. 
Scott and Co., Greenock, have completed the building 
of ten steamers, the order for which was placed with them 
by the China Steam Navigation Company. In this con- 
pection they have established a record, in respect that 
they have built and engined the ten steamers for one firm 
in the short space of nine months. The names of the 
vessele, which are all about the same size and tonnage, 
are as follows: Chibli, Hunan, Kalgan, Kansu, Kashing, 
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Szechuen, Foochow, Pakhoi, Tientsin, and the Wuhu. 
Their aggregate burden represents over 20,000 tons TOSS, 
with engines of about 15,000 horse-power. In addition 
to these vessels Messrs. Scott and Co. have during the 
year built two large steamers for the Ocean Steam Navi- 
gation Company, of Liverpool, and also the steam yacht 
Greta for the senior partner of the firm. 





MISCELLANEA. 

Ir is proposed to construct a light railway in the Gower 
Peninsula, South Wales, with a view to opening up the 
district to tourists, and also to facilitate the carriage of 
country produce to Swansea. 


The Chinese Government is contemplating the building 
of a new Chinese fleet. The Vice-King, residing at 
Nanking, is negotiating with German firms about the 
building of four warships, of which one is to be of 8000 
tons. 

A proposal is on foot to construct a ship canal to Berlin 
atan estimated cost of about 10,000,0007. The bottom 
width of canal will be 70 ft., and the depth 25 ft., and 
three locks would be required at different parts of the 
route. 


The returns of the Cape and Orange Free State Rail- 
ways for the last seven months show an average profit of 
61. 12s. 7d. percent. Thenew line from Pietermaritzburg 
to the Randt will be opened as far as Johannesburg early 
in September. 


Recent investigations and analyses of the coal deposits 
in the Suderé, one of the Fiarée Islands, have given fully 
satisfactory results. The French syndicate which has 
the right of working them has paid the balance of the 
concession money to the Danish Government and the 
private landowners, and operations will soon commence 
in earnest. 


The traffic receipts for the week ending September 15 on 
33 of the principal lines of the United Kingdom amounted 
to 1,692,925/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,622,261/., with 18,522? miles open. 
There was thus an increase of 70,6641. in the receipts, and 
an increase of 2174 in the mileage. 


From figures collected by Mr. Philip Dawson it appears 
that European constructors have up to the present built 
81 tramlines operated by electricity, which have an aggre- 
gate length of about 440 miles. Only in six instances, 
however, has direct driving been adopted for the dynamos, 
The steepest grade worked is the 1 in 4 of the Mont Salave 
Rack Railway, but there are several instances of grades 
steeper than 1 in 15. 


The new session of the Bradford Technical College was 
opened on Wednesday, September 19, by a series of four 
lectures. Amongst these, two dealt with engineerin 
subjects. On the ‘‘ The Power Loom, a Critical Survey.” 
was delivered by Mr. A. F. Barker, whilst Mr. G. 
Channock, Assoc. M.I.C.E., gave a lecture describing 
the new 100-ton Wicksteed testing machine recently 
erected in the laboratory of the college. 


The north of Sweden possesses great wealth of minerals, 
especially iron ore, and new discoveries of such are still 
occasionally made. At Junosnando there appears to be 
almost inexhaustible deposits of iron ore, quite close to a 
large waterfall, on the other side of which are huge lime- 
stone deposits. The locality is, however, so far away 
from the existing means of communication, that these 
valuable deposits have hitherto been allowed to remain 
unnoticed. 


The contract for building the railway between Southern 
Cross and Coolgardie, a distance of 114 miles, has been 
let for 64,000/., or about . per mile. A previous line 
from Witham to Southern Cross cost 817/. per mile. It 
should, however, be added that these figures do not 
include the provision of rails, fastenings, and rolling 
stock, which will amount to about 840/. per mile, making 
a total for the line fully ry of 14001. per mile. No 
doubt these lines will not be adapted for a heavy express 
traffic, but should a demand for this arise, the money 
will doubtless be forthcoming to improve the road, whilst 
in the mean time all immediate requirements will be effi- 
ciently served. 


The July report on the condition of the metropolitan 
water supply by the water examiner appointed under the 
Metropolis Water Act, 1871, states that the Thames 
water at Hampton, Molesey, and Sunbury was in good 
condition during the whole of the month. The average 
daily supply delivered from the Thames during the month 
was 130,837,708 — 3 from the Lea, 49,639, 403 gallons ; 
from springs and wells, 44,541,149 gallons ; from ponds at 
Hampstead and Highgate, 4664 gallons, the last being 
used for non-domestic purposesonly. The daily total was 
therefore, 225,022,924 gallons for a population estimated 
at 5,515,315, representing a daily consumption per head 
of 40.80 gallons for all purposes. 


The new battleship Majestic concluded her two days 
torpedo trials at Spithead on Tuesday. She is fitted with 
four submerged tubes, besides one above- water tube astern, 
and when in commission she is to carry 24 torpedoes. On 
Monday the battleship steamed into Stokes Bay, where, 
while at anchor, she discharged torpedoes at a mark with 
very good results. Afterwards the ship steamed to the 
eastward, and when off the Nab lightship she was exer- 
cised in ae circles. This completed her day’s work. 
The following day the torpedo trials were resumed. The 
Majestic made several runs at full speed, and torpedoes 


were sent off at a mark as she was under way, both from 


The electric lighting of the Ryhope Lunatic Asylum of 
the Sunderland Corporation is now completed. About 
700 incandescent lamps are employed, supplied by a gene- 
rating plant consisting of two direct-coupled Belliss 
engines and Parker dynamos. Steam is furnished by 
three Lancashire boilers, which also supply the service by 
means of which the building is warmed. There is also a 
battery of D. P. accumulators. The laundry machinery 
is driven by an electro-motor, and there are several other 
motors employed for ventilation and fur distributing the 
hot air by which the various wards are heated. Messrs. 
Edmundsons, Limited, were the contractors for the whole 
of the electrical installation, while the boilers and heating 
apparatus were —- ~ Messrs. Ashwell and Nesbit, 
The electrical installation has been carried out under the 
superintendence of Mr. G. T. Hine, the architect ; and of 
Mr. A. A. OC. Swinton, the consulting engineer. 


The Belgian Government have decided to add another 
screw boat to their fine fleet of steamers between Dover 
and Ostend, and the authorities have given Messrs. 
Cockerill, of —. orders for a new mail packet 
on the lines of the Marie Henriette. The new boat 
is to be 340 ft. in length. with 38 ft. beam. The 
engines are to be nearly 9000 horse-power, giving a 
speed of about 22 knots per hour. This will make the 
ninth new mail steamer placed on the service by the 
Belgian Government in 10 years. All the old type of 
steamers which for some years plied between Dover and 
Ostend have now disappeared. The Marine Department 
of the Government have been greatly encouraged by the 
rapid development of the passenger traffic by this route, 
which has been the means of carrying to Belgium during 
the season many thousands of tourists above the number 
usual but a very few years ago. 


Mr. R. P. Harris, M. Am. Soc. C.E., of New York, 
has recently —— a method of securing foundations in 
mud, sand, &c. He uses a caisson with a slightly pro- 
jecting cutting edge, but with a closed bottom. A series 
of pipes are passed through this closed bottom, consisb- 
ing of a set of small high-pressure down pipes and a set 
of larger discharge pipes. By turning on the _ high- 
pressure water, the mud or sand is washed up the dis- 
charge pipes, the excavation in suitable ground being 
effected entirely by the action of the water. Where 
boulders are likely to be met with, the caisson is 
designed with double walle and diaphragms dividing 
it into a series of vertical chambers closed at the 
bottom with suitable doors. When an obstruction is met 
with, one or more of these doors may be opened, and 
the boulder or log broken up by drills, &c., but gene- 
og 5 such objects would be carried down with the caisson 
to the firm ground. 


The great exhibition to be held next year at Buda- 
Pesth bids fair to be possessed of considerable interest, 
and worthy of the unique occasion—the thousandth anni- 
versary of the foundation of the Kingdom of Hungary. 
The site is a charming one—the large and handsome park 


Ff, | 0n the north side of the town. A number of buildings are 


in course of erection, and several are already finished. 
The exhibition will be divided into two main sections— 
the historic and the modern. The former is intended to 
show the development of Hungary in various directions 
during the last thousand years, by means of models, re- 
productions, and more or less ancient articles, of which 
loans have been promised by the Emperor of Austria, the 
Sultan, museums and collections all over Europe, &c. The 
section for Hungary in the present time will, in variety 
and interest, be able to vie with most international ex- 
hibitions. No less than 215 buildings will be erected, and 
neither trouble nor expense has been considered in insur- 
ing the success of the undertaking. 


The evening classes at the Technical College, Finsbury, 
will recommence on Monday next, the 30th inst., when 
the introductory lecture of the advanced course on Elec- 
trotechnics (Lighting and Power) will be given by Pro- 
fessor S. P. Thompson on rotating magnetic fields. The 


O’Keeffe and by Professor Thompson, who will take up 
special topics such as electric meters, design of alternate 
‘current machinery, &c. The Wednesday evening course 
by Professor Thompson and Mr. E. Thomas will deal 
with the current, its measurement. and its appli- 
cation to the electromagnet, &c. There will be the 
usual practical classes in the laboratories, and Mr. E. 
Rousseau will later take a laboratory class on electro- 
typing and electroplating. In the department of Mecha- 
nical Engineering Professor Perry will give, in addition to 
the evteming course on practical mechanios, a short special 
course on thermo-dynamics as applied in engineering, on 
Thursday evenings. 





LAUNCHES AND TRIAL TRIPS. 


Tue London and Glasgow Engineering and Shipbuild- 
ing Company, Limited, Govan, launched on the 18th inst, 
the twin-screw steamer Kut Wo (‘‘ Fortune and Har- 
mony ”), for the Indo-China Steam Navigation Company, 
Limited. London. The vessel is of a very unusual form 
and appearance, and is built for river service on the 
Yangtsze RiverinChina. The principal dimensions are : 
Length over all, 301 ft.; breadth over all, 54 ft. 6in.; 
depth to top deck, 29 ft. 3in. ; gross tonnage about 2800. 
The bull is built of steel, and is very much heavier than 
the ordinary river steamers of this country. The main deck 
is steel throughout ; the upper and awning decks, which 
extend all fore and aft, are of pine covered with canvas, 
The whole of the space up to the upper deck is utilised 
for cargo, these vessels bringing down most of thetea from 





the submerged tubes and from the stern tube, All the 
trials were thought to be highly satisfactory. 





the inland towns to the coast, where it is transhipped into 
our large cargo-carriers. On the upper deck there is 


subsequent lectures of this course will be taken by Mr.| 


ry and saloon accommodation for 220 third-class and 
130 first-class Chinese passengers in a large deck-house ex- 
tending nearly all fore and aft. The European accommoda: 
tion is on the top deck, and consists of a large central deck- 
house with saloon, passengers’ cabins, captain’s room, and 
wheel-house, while side houses are provided for the engi- 
neers, officers, pilots, &c. This deck, though well covered 
with large skylights and companions, has a great area 
for promenading. The machinery consists of two sets of 
triple-expansion engines capable of developing 1500 indi- 
cated horse-power. The dimensions are: High-pressure, 
14 in. ; intermediate pressure, 23 in. ; low-pressure, 37 in. 
in diameter, by 30in. stroke. There are two boilers 13 ft. 
3 in. in diameter by 10 ft. 6 in. long, working pressure 
160 Ib., fitted with Howden’s system of fo raught. 
A horizontal tubular boiler is also provided for working 
the auxiliary engines, . 





Messrs. Fleming and Ferguson, Limited, Paisley, 
launched on the 17th inst. the powerful twin-screw 
hopper dredger Cambois, built for the Blyth Harbour 
Commissioners, Blyth. The dimensions of the vessel are 
180 ft. by 35 ft. by 14 ft. She will be capable of raising 
about 600 tons per hour from a depth of 40 ft., and has 
a hopper capacity of 600 tons. The Cambois is fitted with 
the builders — independent power-driven traversing 

ear for travelling the bucket ladder in advance of the 

ull, and so enabling the vessel to cut her own flotation. 
The main engines are compound surface-condensing, of 
800 horse-power, steam being supplied by two horizontal 
multitubular boilers. 





The s.s. Pectan has completed speed trials. She has 
been built for Messrs. M. Samuel and Co., of London, for 
the bulk petroleum trade to the East through the Suez 
Canal, by Messrs. William Gray and Co., Limited, West 
—— She is the largest bulk oil steamer afloat, 
takes Lloyd’s highest class, and her dimensions are: 
Length over all, 388 ft.; breadth extreme, 48 ft. ; depth, 
31 ft. 6 in. ; with full poop, bridge, and forecastle. The 
engine and boiler-rooms are in the after part of the vessel, 
and underneath them there is a double bottom for water 
ballast. The forward and after peaks and deep tank in 
the fore hold are also fitted for water ballast for trimming 
purposes. Forward of the boiler-room there are 11 strong 
transverse bulkheads, and also a very strong fore-and-aft 
bulkhead from the kee! to the main deck. Altogether 
there are 15 separate oil tanks. These oil tanks are sepa- 
rated from the boiler-room and bunkers aft and from the 
cargo hold forward by large cofferdams, which are carried 
to the upper deck in case. A complete installation 
of pumps, fans, and electric light has been fitted. Triple- 
expansion engines have been fitted by the Central 
Marine Engine Works of Messrs. William Gray and Co., 
Limited. The cylinders are 274 in., 43} in., and 73 in. in 
diameter respectively, and of 48in. stroke. An extra large 
amount of boiler power is also provided in the shape of 
three large single-ended boilers working at a pressure of 
160 lb. per square inch. The boilers are placed with their 
backs towards the cofferdam, removing the heat arising 
from the stokehole a considerable distance from the bulk- 
heads. The speed shown by the log was 10.25 knots with 
the engines running at 60 revolutions. 





The s.s. Diciembre, a turret deck steamer, was launched 
by Messrs. William Doxford and Sons, Limited, Sunder- 
land, on the 17th inst., having been built to the order of 
the Compania Bilbania de Navigacion, Bilbao. She has 
received the highest class in both the British Corporation 
and Bureau Veritas registeries. 





TRIPLE-EXPANSION CorRLISS ENGINE FOR KIMBERLEY : 
ADDENDUM.—With reference to this engin, described on 
page 341 of our issue of September 13, Messrs, Fraser and 

halmers, Limited, ask to state that the machinery was 
designed by Mr. E. T. Sederholm, their chief engineer at 
hicago, with the assistance of Mr. E. Leavitt, of 
Cambridgeport, Mass., und Mr. W. R. Eckart, of San 
Francisco, as consulting engineers. 





PERSONAL.—We understand that Mr. C. Humphrey 
Gilbert, Wh. Sc., A.M I.C.E., bas been appointed to 
the vacant t of Engineer-in-Chief of the Chilian 
Navy.—Mr. Wilson Hartnell, M.I.M.E., has removed 
his offices to the Volt Works, Kirkstall-road, Leeds.— 
Messrs. Francis Morton and Co., of Garston, Liver- 

l, inform us that they have acquired the patents of 
Fowl? water-cooled hot-blast valves, of which sizes of 
from 15 in. to 24 in. in diameter will be kept in stock 
ready for instant delivery. 





Contractors’ PrickE-Booxk.—One more has been added 
to the number of contractors’ price-books available, the 
new publication by Mr. Edward de Vere, Buckingham, 
having been lately issued by Bi and Co., 139 and 
140, Salisbury-court, Fleet-street, H.C. The various items 
are classified under 26 —— To excavators nearly 
100 pages are given over, while ~— have 28, railways 
38, Socks 10, and gas engineering 36, the other subjects 
dealt with including electricity, Tighting, concrete work, 
asphalte, paving, drainage, and all occupations entering 
into building construction. Throughout the 800 pages 
there is given an enormous mass of prices—the number is 
mentioned as 250,000—and there are several formulz for 
determining the requirements under given conditions, and 
the stress for certain materials. There is, too, a fairly 
good index. ‘The work is well printed, and there is the 
minimum of interference by advertisements, which in such 





publications are too apt to be obtrusive, The book is 
very cheap at 5s, 
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THE PARIS EXHIBITION OF 1900. 


THE visit to London during last summer, of M. 
Delaunay Belleville, the President of the Paris 
Chamber of Commerce, and one of the important 
officials of the International Exhibition of 1900, 
reminded us that the time is approaching when 
British manufacturers will have to decide whether 
they intend to assist at that Exhibition, or to hold 
aloof. It may seem too soon to consider an event 
that is to take place more than four years hence, for 
English exhibitors at foreign exhibitions are too 
much given to act as if a year, or even six months 
in advance, affords an ample margin of time 
in which to arrive at a decision and to prepare 
exhibits, a policy of procrastination not followed 
by other countries, certainly not by those from 
whom we have most to fear as keen com- 
petitors. The exhibit of Germany at Chicago 
in 1893 bore evidence in all its sections of de- 
liberate and carefully organised effort towards 
the desired end, the increase of German trade. 
Although no published returns are yet avail- 
able by which the commercial benefits to Ger- 
many’s trade with the United States can be 
measured, itis quite certain that the volume of that 
trade has been largely increased, mostly at our 
expense, and that the object of German participa- 
tion at the World’s Fair was fully achieved. 
Indeed, it has been found expedient in the in- 
terests of German manufacturers to appoint com- 
mercial agents associated with the German con- 
sulates in the United States, whose special function 
it is to widen in all ways the new trade channels 
opened in 1893. No such result followed the 
badly organised and unsystematic efforts made by 
England on the same occasion, and although, no 
doubt, there exist isolated instances of successful 
exhibitors, it must be admitted that we sus- 
tained a severe commercial defeat at Chicago, 
the consequence of which will be durable. A 
policy of total abstention would have better 
served the interests of this country than the 
generally unsatisfactory section at the World’s Fair, 
which was supposed to illustrate the industrial 
position of England in 1893. 

The International Exhibition of 1900 will un- 
doubtedly involve more important issues than 
any of its predecessors; within a few months, 
perhaps within a few weeks, the French Re- 
public will send out its invitations to foreign 
countries, and there is no reason to suppose 
that these invitations will not be responded to 
favourably by all of our most serious competitors. 
It is almost certain that Germany will gladly avail 
herself of the opportunity to give evidence of her 
friendly sentiments, and at the same time to make 
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commercial operations; it will be the first time 
that Germany will have assisted at a French 
exhibition since 1867, when she was _practi- 
cally of no importance as a trade competitor to 
this country. Since that date the relative posi- 
tions of the two nations have greatly altered to 
our detriment, a fact the importance of which does 
not appear to be fully recognised by our manufac- 
turers, although each year brings with it keener 
In the near future 


native of accepting a permanent diminution in the 
volume of our trade, or of taking such steps as will 
restore to us, not our old position of supremacy, for 





that has definitely passed away through the natura | 
development of other countries, but which will 
maintain at least what there is left for us. 

How far international exhibitions are useful to 
exhibitors is a question that need not be discussed 
here ; there are few manufacturers, however, who 
would not be rejoiced to know that no more would 
be held for a generation. But exhibitions of greater 
or less importance are always with us, and to 
abstain from exhibiting often places a more en- 
terprising competitor, who does exhibit, in a 
better position for securing trade; hence many 

ersons reluctantly incur trouble and expense 
latouse they feel they cannot afford to stay 
away. It too often happens, however, that all this 
trouble and expense are wasted, and the purpose 
aimed at is not achieved. ‘There are several reasons 
for this, which must be looked for partly among the 
exhibitors themselves, and partly in the controlling 
organisation which is entrusted with the welfare of 
the British section. Our manufacturers will do 
well to consider these reasons while there is ample 
time to arrive at a decision as to what shall be done 
at Paris in 1900, so far as they are concerned, bear- 
ing in mind as a fundamental principle that it will 
be better to abstain wholly than to be present in a 
manner unworthy of the dignity of the nation, and 
inconsistent with their own interests. 

In order to insure a fitting representation of 
British industries at Paris, and to create a British 
section that shall be in all respects worthy of the 
country and calculated to promote its commerce, it 
will be necessary to have an efficient administrative 
organisation, and a properly concerted action, 
among the exhibitors themselves. Such a com- 
bination has never existed, although, thanks to 
the great ability with which the late Sir Philip 
Cunliffe Owen conducted our most successful 
sections at foreign exhibitions, its absence was 
less felt than on those occasions when his services 
were dispensed with. Unfortunately Sir Philip 
Owen is no longer with us, and there is no one 
capable of filling his place ; the loss we have sus- 
tained by his death makes it therefore all the more 
needful for careful consideration and judicious 
action while there is time. 

It is, indeed, surprising, considering the con- 
stantly repeated burden thrown on our industrials 
by ever-recurring exhibitions, that no well-devised 
responsible and permanent Exhibitors’ Association 
has ever been organised by our manufacturers. 
Such an Association would serve many valuable 
ends, It could determine whether at any approach- 
ing exhibition, a British section would, or would not, 
be useful ; its recommendations would avert much 
uncertainty and disappointment, and we should 
never again hear of such melancholy failures as dis- 
graced us at Antwerp last year. It would provide 
a means for maintaining the proper status of the 
exhibitor, a very necessary measure, judging from 
the experience of recent years. It seems too palpable 
a truism to point out that—side shows apart— 
it is the exhibitors who make the exhibition, that 
they are the most important factors in the enter- 
prise, and that as transient visitors in a strange 
country, it is the duty of those entrusted with their 
interests, to watch those interests in all ways, 
never to forget that they are the servants of the 
exhibitors, to keep always in touch and sympathy 
with them, and to be unwearying in their efforts 
to obtain redress for grievances and relief from 
difficulties. Those who have assisted at the British 
sections of recent exhibitions are best able to judge 
how poorly these duties have been performed, and 
how greatly they have been neglected. 

That the British industrial exhibitors at Chicago 
were keenly alive to the disadvantages under which 
they laboured, is apparent by the following memo- 
randum, signed by a large percentage of the com- 
mercial exhibitors, and addressed to the Secretary 
of State. It is needless to say that it rests with 
future exhibitors to decide whether the reforms 
suggested in this memorandum, and others equally 
necessary for their welfare, should be carried out : 

Before the Columbian Exposition of 1893 is for- 
gotten, we desire to convey our sense of obligation to 
those members of the British Royal Commission who 
visited Chicago on our behalf, and remained there for 
shorter or longer periods, incurring thereby considerable 
personal expense and inconvenience. We also wish to 
express our appreciation of the efforts of the British mem- 
bers of the international jury, who carried on their work 
under considerable difficulties, We wish, in no spirit of 
hostile criticism, but for the benefit of British ici- 
pators at future international exhibitions, to place on 
record our opinion on three points of vital importance 
concerning the administration of the British section, 
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The first point relates to the selection of an efficient 
executive officer and chief assistant. To exhibitors at a 
foreign exhibition, especially when far removed from 
home, it is, above all things, necessary that such officers 
should not only devote themselves exclusively to the 
interest and well-being of the section, but that they 
should be in close touch and sympathy with the indi- 
vidual exhibitors. That such a condition did not obtain 
at Chicago was not only a constant source of regret, but 
also @ serious cause of inconvenience. The second point 
refers to the headquarters of the British section. eare 
strongly of opinion that these should also be regarded, 
within reasonable limits, as the headquarters of the 
exhibitors. It did not appear seemly that the Exbibitors’ 
Association, which it was found necessary to form at 
Chicago to safeguard our interests, shonld have been made 
dependent on the generosity of the American authorities 
for a room in which to hold their meetings. We earnestly 
recommend, therefore, that at future exhibitions the 
headquarters of the British section should comprise 
accommodation for exhibitors’ meetings, or at least for the 
meetings of their committee. The third point refers to 
the proper decoration of the British courts. Although 
14,000/. were expended on the commissioners’ offices and 
headquarters, which were practically of no service to ex- 
hibitors, less than 3000/. were expended for decorations ; 
and exhibitors, especially in the general manufactures 
building, were thereby placed at a great and most damag- 
ing disadvantage compared to every Other nation exhibit- 
ing. We believe that unless reforms be made in the three 
matters referred to, the manufacturers of this country 
will scarcely be induced to participate worthily at future 
international exhibitions.” 

Assuming that there will be a British section at 
Paris in 1900, it is much to be desired that those 
who will create the section—that is to say, the 
exhibitors—should assist in securing a satisfactory 
system of administration. Such an Association as 
we have suggested above, would greatly strengthen 
the hands of the higher authorities by formulating 
their views as to the best means of managing the 
section, and there is little doubt that their recom- 
mendations would be acted upon, for so reasonable 
a demand as that those who make the section should 
have some voice in its control, could hardly be gain- 
said. The usefulness of an Exhibitors’ Association 
would obviously depend on its harmonious co-opera- 
tion with the official organisation, to which it could 
afford invaluable support, and at the same time 
relieve it of many responsibilities, which do not 
properly fall within the scope of a Royal Commis- 
sion. 

On such an important occasion as that of the 
Paris Exhibition of 1900, the weight and dignity 
afforded by Government support is absolutely 
necessary to insure success, and there must always 
be many duties which would be quite independent 
of any committee of exhibitors, or their nominees. 
The work inseparable from the control of a British 
section may be broadly divided into two classes— 
the administrative and the executive. With the 
former the exhibitors have little or nothing to do ; 
the duties of the latter should be chiefly, if not 
entirely, carried out by officers approved by them. 
Thus if, as is probable, a Royal Commission be 
appointed on the occasion of the Exhibition of 1900, 
its formation would naturally be entrusted to a de- 
partment of the State, and it should be composed of 
the most powerful and influential persons who can 
be assembled. Of course such a Commission could 
not undertake the details of either administrative 
or executive work, but its existence would testify 
to all the world the importance given to British re- 
presentation on the occasion. The Commission would 
naturally appoint an administrative body which 
would be responsible for all the general negotiations 
of high importance, such asthe allotment of space, 
official communications, the formation of the juries, 
&c. The executive committee, the constitution of 
which should be approved, if not controlled, 
by the exhibitors, would — always working in 
unison with the administrative committee — carry 
on the detailed work connected with the sec- 
tion. If some such arrangement as we have 
suggested above were acted on, there would pro- 
bably be two officials acting as chiefs of the 
section, but whose duties world be entirely 
distinct, the one being the special representative 
of the administrative committee, the other the 
special representative of the executive committee. 
The duties of the latter commissioner, though 
of less dignity, would certainly be more arduous 
than those of the former, and to perform them 
efficiently would require unremitting energy and 
much experience. Such asystem would possess un- 
doubted advantages over that hitherto followed, 
viz., of appointing one officer to undertake the 
entire work of the section, without considering 
the wishes of exhibitors, and of necessity with- 
out a correct knowledge of his fitness for the 


ost. With a man of such consummate tact as the 
ate Sir Philip Owen, the inconvenience of the 
system was reduced to a minimum, but the excuse 
for its continuance ceased with his death, and we 
cannot too strongly urge upon probable exhibitors 
at Paris to formulate, and give effect to, their 
opinions on the most efficient management of the 
British section. 

The purpose of the present article is only to call 
the attention of exhibitors to the important fact 
that they can largely aid themselves, and greatly 
strengthen the hands of the Government department 
which will be called upon to form a Royal Commis- 
sion, by expressing clearly, and in good time, their 
claim to proper representation, and their willing- 
ness to undertake a responsibility which really 
belongs to them, or rather to those whom they may 
elect to represent them. It is not, therefore, neces- 
sary on this occasion to indicate any of the means by 
which the necessary degree of interest in the under- 
taking may be aroused ; such a consideration would 
carry us too far. But we may remind our readers of 
the admirable feature that helped so largely to assure 
success to the German section at Chicago—the mag- 
nificent display of collective exhibits. This form of 
exhibiting has never found favour in the eyes of 
English manufacturers, chiefly for the reason that 
its advantages, both as regards a saving in indi- 
vidual expenditure and an increase in effect, have 
never been properly understood. It should be the 
duty of the Chambers of Commerce throughout 
the country to popularise this class of exhibit. But 
they should do more than this ; it seems to us that 
it is essentially the function of these numerous and 
important bodies, to promote by all means in their 
power, the trade welfare of the country, and their 
systematic co-operation with the central authorities 
controlling the British section would be of the 
highest value. Here, for the present, we leave 
this important subject, with the intention of con- 
sidering in detail its more important features on 
an early occasion. 





NAVY BOILERS. 

THE admirable address recently delivered by 
Mr. Darston, as President of the Institute of 
Marine Engineers, contains many points of in- 
terest, but none which will be appreciated more 
than the remarks made on Navy boilers. If we 
are inclined to be a little disappointed that the 
Engineer-in-Chief to the Royal Navy has not seized 
the opportunity to discuss this matter in fuller 
detail, we must remember that he fills a post of 
the highest responsibility, and official regulations 
seal his lips. It is easy to imagine how gladly Mr. 
Durston would cast all official trammels to the 
winds and discuss a professional subject from a 
strictly professional point of view, unrestrained by 
matters of policy which engross so much of the 
best energies of those who hold scientific or tech- 
nical appointments under Government. 

Although Mr. Durston is debarred from discuss- 
ing a question upon which he must have given so 
much thought of late, he puts forward a few facts, 
leaving us to draw our own conclusions. As we 
intend printing the address in full, we will deal 
with these facts very briefly and partially here, 
using them, in fact, more as a peg on which to 
hang a few remarks suggested by the subject. 
For the ordinary tank boiler, Mr. Durston says, 
the size of the boiler fitted is such that one horse- 
power is developed for each 24 square feet of 
total heating surface on an eight hours’ trial, 
termed the natural draught trial. For the four 
hours’ forced draught trial the power is in- 
creased 20 to 25 per cent., so that the heating sur- 
face is 2 square feet per indicated horse-power. 
On actual service 60 per cent. of the natural 
draught power is the minimum power that must be 
developed by the machinery continuously so long 
as the coal will last. The heating surface, there- 
fore, is brought up to 4 square feet per indicated 
horse-power. As a matter of fact, we are told 
this 60 per cent. is generally considerably exceeded. 
It will be interesting if we go into one matter of 
detail and apply these standards to the case of the 
Powerful and Terrible, which have water-tube 
boilers. The heating surface of the Belleville 
boilers is 67,800 ft., and the maximum horse-power 
estimated to be obtained on trial is 25,000 indicated. 
This would give 2.71 square feet of heating surface 
per indicated horse-power. Allowing 20,000 indi- 
cated horse-power to be developed on the eight 





hours’ trial, we have 3.39 square feet for each 


unit of power developed; and supposing that 
12,000 indicated horse-power is exerted on long 
voyages, the amount of heating surface for each 
indicated horse-power will be 5.65 square feet. It 
will be seen, therefore, that it is considered desir- 
able to give a far larger proportion of heating 
surface fora given power, if using Belleville boilers, 
than when the ordinary return-tube boiler is fitted. 
If other things were equal, this would be a decided 
disadvantage for the newer description of steam 
generator ; but we by no means wish to follow the 
lead of those who seem inclined to use the propor- 
tion of heating surface required as the sole figure 
of merit by which to class marine boilers. We 
think, as a matter of fact, it may be taken for 
granted that if the effort be made to obtain a given 
power from Belleville boilers, with a proportion of 
heating surface that is usual in return-tube boiler 
practice, then a considerable waste of fuel will 
result. If, however, those who advocate the Belle- 
ville boiler can show that fair economy can be 
obtained by increasing the heating surface, and, 
further, that that increase is admissible in view of 
the superior lightness, compactness, cheapness, &c., 
of the Belleville type, then no objection can be 
raised to the boiler on this score. 

We are aware that comments of the nature we 
have just made do not carry the discussion on the 
great water-tube boiler question any further, and 
we are only stating self-evident facts, but, to tell 
the truth, we have no other available facts to go 
upon ; at least, the information at our disposal for 
use is so partial and so fragmentary that we cannot 
discuss the matter in a manner that would be prosit- 
able to our readers. All manner of rumours are 
flying about as to the performance of Belleville 
boilers, and if statements that cannot altogether be 
ignored can be made good, certainly the Admiralty 
authorities have gone further than they have been 
warranted in doing by the extensive introduction 
of the Belleville boiler into the Navy. On the 
other hand, we may comfort ourselves with the 
thought that so experienced an engineer as Mr. 
Durston-—supported as he is by such able -profes- 
sional assistance—would hardly have been led to 
sanction a new departure in Navy practice of this 
magnitude unless he were proceeding on very sure 
ground. Those who are interested in the Belle- 
ville boiler say that this is a fact. That ‘‘the 
trials” made gave results triumphantly in favour 
of the new type; that in spite of ‘‘rumours 
flying about ;” in spite of misstatements of fact ; 
in spite even of certain untoward events, ‘‘ which 
have nothing to do with the system,” the Belleville 
boiler will come triumphantly through the ordeal of 
practical experience. We sincerely hope it may ; 
not only because a very large sum of public money 
is involved in its success or failure, but on the still 
more important ground of an advance in engineer- 
ing practice. 

It is difficult, however, to reconcile the course 
pursued by the Admiralty authorities with a 
belief that they were sure of their ground when 
they introduced the Belleville boiler so largely. 
The department has been attacked for the course 
taken in a manner it has been impossible to ignore, 
but the only answer that it has been found expe- 
dient to make is, ‘‘ Our investigations and experi- 
ments have been sufficient.” If that were the case, 
why should details that would allow independent 
engineers to form their own convictions be denied 
to the public? One would have thought the de- 
partment would have been only too anxious to 
support its position by evidence, if evidence for the 
purpose had been at its command. The old plea 
of keeping information from the foreigner, which 
has done such frequent service in the past, can- 
not be advanced here, for the Belleville boiler is 
an importation from abroad, and ‘‘ the foreigner,” 
from the first, knew a great deal more about it 
than we did. It is claimed that it is inexpedient 
to make the results of trials known until the trials 
are complete ; but we have the two largest cruisers 
ever built rapidly approaching completion, and 
surely the trials of the system which were made 
were complete before the boiler plan of these ships 
was settled. Moreover, we have now a large 
number of other important ships which it is defi- 
nitely settled shall also have the same type of 
boiler. 

We recognise that the consent of Mr. Robertson 
to fall in with Mr. Penn’s suggestion of further 
trials with the Sharpshooter does not necessarily 
imply that former trials were insufficient. That 





consent was given during a debate in the House of 
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Commons, almost on the spur of the moment, and, 
we believe, without consultation with the profes- 
sional officers of the Admiralty. It may well have 
been prompted by the desire of the late Civil Lord 
to meet a challenge fairly made. But if we accept 
this as a fact, the plea that incomplete experiments 
should not be divulged falls to the ground, and 
we are reduced to the necessity of concluding that 
either the information at the command of the 
Admiralty was insufficient to warrant the adoption 
of the new boiler, or else that the information has 
been withheld at the prompting of mere official 
perversity of the worst type. 

There is yet another argument we have heard 
brought forward by those who uphold the late 
Government in the course taken. ‘‘ Would you,” 
it is said, ‘‘ask any private contractor to make 
public the results of experiments made at great 
cost?” The fallacy here is obvious, so obvious that 
it is a wonder the plea is ever advanced. A 
private contractor works for private gain. The 
results of his experiments are as much his property 
and capital, as the tools in his shop, or his balance 
at the bank. In the case of the Navy it is the 
public that pays; and it is the public that has a 
right to know its money is not wasted. 

As we have said, it is sincerely to be hoped that 
the Belleville boiler will prove as successful in 
these big ships as its most sanguine supporters 
claim it will be. In that case the prescience of the 
engineering department at the Admiralty will 
be triumphantly maintained. But whether 
the Belleville boiler prove a success or a failure, 
nothing will excuse the Admiralty officials under 
the late administration for pursuing a course 
of secrecy in a matter which should have received 
publicity. Fortunately the professional officers are 
not responsible for this. It is a matter of policy 
they do not decide. There is, however, an impor- 
tant principle involved. Those who are acquainted 
with an Engineer-in-Chief may have every confidence 
in his professional ability, but the most able men 
are liable to mistake. Mr. Durston’s predecessor 
was an accomplished engineer in the best sense of 
the term, and yet in this very matter of Navy boilers 
he made a mistake which has cost the country very 
many thousands of pounds, and for a time rendered 
an important section of the British Navy all but 
impotent. That is an object lesson that we have no 
wish to see repeated at any future time. 





THE AVERAGE WAGES OF BRITISH 
WORKMEN. 

THERE has been issued this week from the Board 
of Trade an elaborate report dealing with the 
average wages paid in several trades throughout 
the United Kingdom. The report has been pre- 
pared by Sir Richard Giffen, and accuracy is thus 
abundantly established. It is at once a monu- 
ment of great labour, for there are 500 closely- 
printed pages of figures. The analyses and esti- 
mate of the significance of these figures on the part 
of the reader almost involves as much industry and 
merits as much praise, the more so as the case is 
not stated with quite that lucidity which usually 
characterises the work of this Government depart- 
ment. Again, one cannot but regret that the 
majority of the average wages are only for 1885 or 
1886, for although it may be accurate to assume, 
as is done in the report, that there has been com- 
paratively little change, and that such change is on 
the upward grade, it would have been well to have 
later figures. The value of averages is only for 
comparison; where there is a variation in 
mechanics’ wages of from 20s. to 45s., the 
‘“‘mean” does not convey much information of 
itself. It is only valuable as a unit by which 
comparison may be made with the condition 
of other trades, but more properly with the condi- 
tions in the same industry at a preceding period. 
The value of the report now issued will be enor- 
mously enhanced when, in a year or two, we have 
similar average rates of wages for later periods. 
These, we are glad to note, are promised bythe Board 
of Trade. Certainly the average for one year may be 
interesting to the social propagandist, who dreams 
of what he terms the minimum or the living wage, 
thinking not of the real conditions which must 
determine the wage. Curiously enough, such 
theorists leave out of account the minimum satis- 
factory expenditure, which, after all, has much to do 
with the question as to whether or not a wage is a 
true minimum living wage. 

As for the general results brought out in the 





report, these are easily stated. The average wage, 
according to the returns made, is 24s. 7d. per week. 
equal to 641. per annum, quite a satisfactory figure, 
especially when it is remembered that the summa- 
tion includes several industries which are not highly 
skilled, and includes also in all trades the helpers 
and labourers engaged in each. The average wage 
for women is 12s. 8d., whichagain is satisfactory, for 
many dressmakers, milliners, &c., are included, 
who only receive a nominal wage while learning 
their art. Lads and boys get 9s. 2d., and girls, 
where also the “ improver” tends to reduce the 
average result, 6s. 5d. These average results are 
arrived at by an analysis of returns of wages 
actually paid for 1885, and of the wage paid for a 
stipulated day or week in 1886, with the maxima 
and minima paid in one week. Nearly a million 
workers were brought under this census, after all 
doubtful cases had been eliminated. As the 
trades were representative of all classes and dis- 
tricts, the return may not err on the side of the 
maximum. s reflecting on the minimum wage 
question again, the fact that only 2.5 per cent. 
of men are paid less than 15s. is significant, while 
only one-fourth of all men workers have less than 
1l. a week. One-third of the men engaged have 
20s. to 26s.; and 24.2 per cent. between 25s. and 
303. This is what one would expect—that 58 per 
cent. of workmen come within the class of 20s. to 
30s. a week, limits which certainly afford a fair 
competency. Between 30s. and 35s. there are 
11.6 per cent., and only 4.2 per cent. between the 
latter figure and 40s., while this rate is exceeded by 
2.4 per cent. Only one in a thousand gets less 
than 103., and be it remembered the classification 
includes helpers in all the trades. As to women, 
26 per cent. have less than 10s., 50 per cent. be- 
tween 103. and 15s., and 18.5 per cent. between 
15s. and 20s., while 5.5 per cent. have more. 

Another interesting point is the relation of the 
average wages in England, Scotland, and Ireland. 
It is not altogether surprising to learn that wages 
are lower in Scotland than in England by about 
10 per cent., and that in Ireland they are still lower, 
the difference, as compared with England, being 
from 16 to 20 percent., and more in those trades 
where the proportion of unskilled to skilled workers 
is greatest, for the report shows that skilled labour 
is paid about the same as in England, while mere 
muscular labour is very cheap. That is a condition 
which is easily understood. Some of the figures 
from the report may be quoted : 


Average Annual Wage. 











| 
Trades. England. | Scotland. | Ireland. | Kinedonn, 
—— SS 2 
£8 £ 8. £ 8. £6. 
Engineering .. 58 14 54 9 45 18 56 19 
Metal-work .. 59 12 54 15 51 2 57 19 
Sawmills a6 57 15 52 9 49 13 55 14 
Coachbuilding 57 8 53 4 6218 | 56 6 
Breweries ° Se 61 17 54 17 50 13 60 15 
Distilleries .. es 64 9 62 5 47 4 52 12 
Chemical works 58 12 50 0 47 0 65 18 
Printing—large works; 55 9 47 0 | 4t 3 52 11 
small ,, 44 1 41 19 36 17 43 8 
Building trades | 720; #680; 610 | — 
| 





These figures are based on the assumption that 
the men work full time. It will be seen that what 
‘we have said regarding the influence of the cheap 
muscular labour in Ireland is exemplified by the 
difference in distilleries, where the Irish worker 
costs 471]. 4s. for his year’s hire, against 641. 9s. in 
England, whereas in coachbuilding the difference is 
only 41. 10s., or about 4 per cent. At some other 
time we may enter into the comparison of the wages 
paid in the same trade in respect to districts ; but 
it may be worth mentioning here in supplement to 
the Table above, that in the Cleveland pig iron 
district, as in some other districts in England, the 
mastars have to pay 80/. per annum to each work- 
man, while in Scotland the average is 74. Here, 
again, the large number of Irish labourers affects 
the result, presumably to the advantage of the 
makers of Scotch pig iron. In Lancashire the rate 
is 871. Again, in engineering works the average 
in London is 80/., in Manchester 68/., and in other 
English districts it varies down to about 50/. In 
Scotland the rate varies from 501. to 651. In 
Dublin the average is 71/., and in other parts of 
Ireland, including Belfast, 421. This difference be- 
tween the wage in the two Irish cities is difficult to 
comprehend. There are in Belfast 75,333 workers, 
five times the number of engineers to be found in 
Dublin, and it may be that in the latter city the 
work is in small factories, and consequently the num- 





ber of labourers or helpers arefew. In the one case 
there may be a large number of master-workers, 
and in the other case a number of mechanics with 
well-equipped tools, as at the Queen’s Island yard, 
where one engineer may keep three or four labourers 
going, so that the average of the five is very much 
below the hand-worker in Dublin. Such cases must 
materially affect the importance of any comparison. 

In iron and steel shipbuilding again we find 
London topping the list, the average wage of all 
employés (men and boys) being 1121. ; while on the 
north-east coast it is only 79/., on the Clyde dis- 
trict 68/., and on the Lancashire coast 68/. The 
cheaper unskilled labour, and in some measure the 
superiority of labour-saving plants in the Clyde dis- 
trict, especially in 1886, may account for the differ- 
ence between these averages and that of the north- 
east coast ; but these considerations do not account 
entirely for the disparity between the Thames and 
the Clyde rates. The conditions as to plant are not 
so very different. One influence may be the fact 
that only 7 per cent. of the workers on the Thames 
are boys, whereas in the north - east coast the 
boys number 20.6 per cent. of the total, and on 
the Clyde 21.6 per cent. It might, however, be a 
profitable study on the part of trades unionists to 
find the influence of this difference in wage on the 
amount of work attainable by Thames builders in 
competition with other firms. In the south of 
Wales, and in the east coast of Scotland, where 
the industry is not largely followed, the rates are 
respectively 1087. and 1031. The average for the 
kingdom is 761. The rates for Ireland are not 
given. It would have been interesting, in view of 
the continued activity of the Belfast yards, to have 
known their average wage. Cheap unskilled labour 
will probably make it much less than on the Clyde. 
Their success in competition for work suggests this, 
but as to what extent the cheaper labour operates, 
only a guess can be made. 

The figures as to the earnings of railway work- 
men are very complete, and here one gets compara- 
tive averages for 1886 and 1891. The returns are 
for companies representing 90 per cent. of the mile- 
age and 90 per cent. of the workmen. They show 
that the average rate in England is higher than in 
Scotland, but only by about 6} per cent., while 
the English rate is 25 per cent. over the 
Trish rate, a fact which sheds some light 
on the circumstance that the expenses on the 
Irish railways are proportionately much less than 
on the English lines. The figures for 1891 indicate 
that the differences are not quite so marked, for 
the increase in the Trish and Scotch average within 
the five years is greater than in the case of the Eng- 
lish average. In England the average annual income 
has increased by 17s. to 601. 18s., the Scotch average 
by 26s. to 67/. 11s., and the Irish average by 30s. to 
46l. 11s. The average for the whole kingdom has 
gone up by a guinea to 591. 18s, Nearly all classes 
have participated in this increase. Thus 42.1 per 
cent. received in 1891 less than 20s. against 44.8 per 
cent. in 1886, 44.5 per cent. received from 20s. to 
30s. against 43.1 per cent., 6.6 per cent. received 
from 30s. to 35s. per cent. against 5.6 per cent., 
2.8 per cent. from 353. to 40s., and 4 per cent. 
over 40s. In connection with railways one finds 
again the cheapness of labour in Ireland a pre- 
dominant feature; 75 per cent. get less than 20s., 
whereas in Scotland there are only 47.1 per cent, 
and in England 39.7 per cent. A closer analysis 
shows that while two-thirds of this percentage for 
Ireland, or 50 per cent. of the total, received from 
10s. to 15s., in England the great mass were paid 
from 15s. to 20s. a week. In the group over 40s. per 
week England has more than 4 per cent., Scotland 
1.4 per cent., and Ireland 2.4 per cent., showing that, 
as in other instances, while unskilled workers get 
low wages in Ireland, highly skilled labour is as 
well paid as in England or Scotland. 

Although leaving our analyses of the wages in 
different departments of the engineering and ship- 
building and other industries to some future time, 
reference may be made to the different trades 
represented upon railways. They admit. of readier 
classification because of the similarity of work, and 
the fact that local conditions are not operative. 
Rates are the highest in the locomotive department, 
due to the large proportion of skilled men, whereas 
in the passenger, goods, and traffic departments the 
rates are affected by the number of unskilled men. 
In the locomotive department the average annual 
rate is 681. 1s.—1l. more than in 1886, and in the 
engineers’ department 53/. 1s., an increase of 19s, 
Here a large number of unskilled men are employed 
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—platelayers, &c.—and these materially reduce 
the number, for 63.6 per cent. are paid between 
15s. and 20s. a week. This compares with 67.4 
per cent. in 1886. In the passenger department 
561. 12s. is the annual wage, an increase of 36s., 
and in the goods department 56/. 3s., an increase 
of 12s. 

In England 61.8 per cent. of locomotive drivers 
receive over 40s., and only 8.6 per cent. in Scotland, 
and 48.6 per cent. in Ireland. Only three out of 
every 1000 locomotive drivers in England are paid 
less than 30s. ; in Scotland there are 220, and in 
Ireland 70. In Scotland two per 1000 have between 
20s. and 25s., and 17 in Ireland. Engine firemen 
are paid only about one-half as much as the driver. 
In England 60 per cent. have between 20s. to 
25s., while 25 per cent. have between 25s. and 
30s., and even 1.1 per cent. have over 30s. In 
Scotland, on the other hand, none have more than 
25s., and only two-thirds have over 20s. These 
figures, indicating comparatively low wages for 
Scotch drivers and firemen, are the more remark- 
able when the high speeds attained on Scotch 
lines, are considered. There the maximum speeds 
are as great as on the English trunk lines 
and on the branch lines the trains maintain 
quite as high an average speed as on the Eng- 
lish lines, while the ‘‘crawl to the south” has 
no parallel in Scotland, except, perhaps, on the 
Highland and one or two lines where gradients 
can be quoted as some justification. In Ireland 
57.4 per cent. of the engine firemen have less than 
20s., and the remaining 42.6 per cent. between 20s. 
and 25s. This is the more remarkable when con- 
sidered with the comparative high rates paid to 
drivers, in view especially of the slow speeds of Irish 
trains; but it is again an instance of high wages for 
skilled men and low rates for unskilled labour, 

Scotland seems to pay the guards almost as well 
as England. In the latter case 61 per cent. have 
over 25s., some few running up to over 40s., but 
in Scotland there are more earning the latter wage. 
In both cases one-half of the men have between 
25s. and 30s., while in Ireland one-half have 20s. 
to 25s., and the other half less, only two in 1000 
getting up to 30s. Signalmen, in view of the 
important character of their work, seem relatively 
poorly paid ; 35s. is the highest, and but few attain 
that—only 1 per cent. in England and .2 per cent. 
in Scotland. Two-thirds of the men come within 
the 20s. and 25s. range; in England 20 per cent. 
are under 20s., and in Scotland 38.6 per cent. In 
Ireland 87.3 per cent. get less than 20s., and 12.5 
per cent. between 20s. and 25s. 

Some interesting results are brought out by a 
comparison of the possibilities of each trade, and 
the most suggestive standard is the proportion 
belonging to each industry who attain a certain 
wage. Of men getting over 403. per week, the 
chances of the newspaper printer are best, for 37 
per cent. of the men in the ranks attain this satis- 
factory level, and 20.4 per cent. in large printing 
works. Of tinplate workers, one-third get be- 
yond 2/., and of shipbuilders 13.1 per cent., of 
brass and copper workers 10.9 per cent., and of 
coopers 10.1 per cent. Even a brewer has a better 
chance than a shipbuilder by 5 to 3, but why a 
distiller, whose product is so much greater in 
potency, only stands one chance in 100 of getting 
403. a week, it is difficult to understand. A man 
making pig iron has four chances of getting 2/. a 
week to the 1.3 chances of the man who produces 
railway carriages. Of men earning 35s. and over— 
and here, of course, we also include the men getting 
2l.—the printer has still the better position. The 
tinplate worker has 54 chances out of the 100; 
the cooper 29; the shipbuilder 24; the brass- 
worker 20, and the engineer only 94. Again, if we 
take the chances of earning over 30s. a week, one 
finds the power of the press again dominant, for 77 
out of 100 attain this competency: in the case of 
tinplate workers, 62 per cent. ; coopers, 56 per 
cent. ; brass and metal workers, 50 »er cent. ; ship- 
builders, 46 per cent. ; engineers, 24 per cent. ; 
railway carriage builders, 29 per cent. ; and pig 
iron manufacturers, 21 per cent. Here again the 
man who brews has 21 chances, and he who distils 
only nine out of the 100. It may be that the one 
operation is more largely a work of man’s skill than 
the other. We shall take an opportunity of return- 
ing to this report, for though it is deficient in some 
important points, it gives much information that 
enables those interested to draw generally correct 
conclusions at the actual well being of the British 
working man, 


THE FRENCH NAVAL MANCQUVRES. 


A Few weeks since we commented briefly on the 
recent tactical exercises of our Navy, and we think 
it may be of interest to devote some space to a 
description of the manner in which the summer 
manceuvres of the French Navy were conducted last 
July. The operations were commenced as usual on 
July 1, by the mobilisation of the naval reserve, 
which is called on for 28 days’ service annually under 
the French flag ; they terminated with the demobili- 
sation of the reserve. The programme prepared 
was full and somewhat complicated, and involved 
the active participation of 36 vessels. Two of 
these, however, served only as umpire ships during 
the actual manceuvring, as distinguished from the 
preliminary tactical exercises. The 28 days were 
divided into three distinct periods, with an interval 
of rest for celebrating the national féte of July 14. 
The first period was occupied in harbour work with 
the preliminaries of a naval campaign, and involved 
squadron manceuvres, including the embarking 
and disembarking of men and war material. The 
second week was devoted to ocean evolutions, the 
two squadrons uniting under the command 
of Vice-Admiral de la Jaille. The third period 
covered two weeks, and was occupied with the 
manoeuvres of an assumed naval fight, which 
was the most interesting part of the opera- 
tions. During this latter part of the time the 
fleet was divided into three squadrons, known 
as A, B,and C. The last named was more power- 
ful than either of the other two, but not so strong 
as A and B combined. The first squadron was under 
the command of Vice-Admiral Maigret, the second 
was under Vice-Admiral Slane, and the third under 
Vice-Admiral Turquetde Beauregard. The Squadron 
A had orders to report itself at Toulon, Squadron B 
at Algiers, and Squadron C at Ajaccio. On 
July 15 the operations involved by the follow- 
ing programme were commenced. Squadron C 
was instructed to prevent the junction of A an 
B, which represented hostile allied fleets. The 
business of C was to destroy these fleets, a re- 
sult that might be reasonably expected if the 
squadrons could be attacked separately, but 
if they united, Squadron C had to retreat to 
Ajaccio, the harbour of which would be blockaded 
by A and B. This would bring about a second 
series of operations, in which Squadron C would 
endeavour to force the blockade, with the help 
which Corsica could afford from land and her 
moving defences, and, if successful, make for 
Toulon, where the ships would rally under the 
protection of the forts. Vice-Admiral de la 
Jaille, who was in supreme command, acted as 
umpire for this part of the manoeuvres. It will be 
noticed that the central point of interest was the 
port of Ajaccio, which was doubtless selected be- 
cause Corsica and its potential power for offence and 
defence, are now attracting great interest on the 
part of the French marine department, and the 
opinion was general that the condition of the port 
was very unsatisfactory. It may be added here 
that the chief object in the manoeuvres was to con- 
fine them as far as possible to the limits of absolute 
practice. 

The first act of the operations commenced on 
July 1, as we have already said. The meeting 
place was Toulon, whence the officers and men 
assembled were drafted into their respective ships ; 
a large quantity of superfluous material was then 
unloaded and delivered into the arsenal, while the 
reserve men were brought on board as fast as they 
arrived. Toulon was considered to be ina state of 
siege, until the squadrons were equipped and made 
ready. It is interesting to note that the reserve 
men—with very few exceptions—reported them- 
selves, but in a great many instances they: were not 
punctual, thereby causing considerable delay in the 
departure of the fleet. It is evident that rapidity 
in such operations as those that were to be 
carried out, is of the first necessity, and 
that this is impossible unless the men as- 
semble promptly. The fleet was at last ready, 
some small Sele having occurred besides that 
just referred to: a slight explosion on a steam 
launch of the Courbet, the bursting of a pipe be- 
longing to the circulating pump of the Amiral 
Baudin, but nothing of any moment. The fleet 
consisted of three divisions. In the first were 
included the armourclads Formidable, Marceau, 
Amiral Baudin; the cruisers and despatch-boats 
Tage, Wattignies, D’Herville, and the torpedo- 








boats Flibustier and Eclair. In the second squadron 








were the ironclads Devastation, Courbet, and 
Redoutable, with the cruisers and despatch-boats 
Davout, Troude, ‘and Léger, and the torpedo-boats 
Argonaute and Sarrazin. The third squadron had 
only two ironclads, the Magenta and Neptune ; 
the cruisers and despatch-boats Suchet, Faucon, 
and Levrier, and one sea-going torpedo-boat, the 
Kabyle. 

The fleet left Toulon in line of file, and then 
formed in column by divisions; then scattering 
considerably, firing exercises were commenced. The 
practice appears to have been excellent, especially 
on the Wattignies, the D’Herville, the Tage, and 
the Marceau. The same night the divisions lying 
at anchor were attacked by torpedo-boats, which 
operated in groups almost as they pleased, and 
with the right to select either of the squadrons. 
This operation does not appear to have been either 
successful or instructive; the torpedo-boats were 
few in number, too large, and being painted of a 
light colour, were easily distinguished. On the 
other hand, the vedettes of the squadrons were 
active, the search-lights in admirable order, and 
the crews always on the alert. Repeated attacks 
were made, only to be repulsed, and a signal vic- 
tory was scored to the fleet. The remainder of the 
first part of the programme, which was carried out in 
the harbour of the Ile d’Hyéres, consisted of firing 
practice, organising landing parties, and carrying 
out evolutions, until on the last day the signal was 
given to return to Toulon, where the torpedo- 
boats were already assembled. Here the vessels 
coaled, re-embarked the heavy matériel they had 
placed in the arsenal, took stores on board, and 
made generally ready for the second period of the 
manceuvres. 

During these operations of part of the fleet, 
the reserve division had not quitted Toulon, 
chiefly because of the tardy appearance of the 
reserve men. By July 3, however, they were 
ready, with the exception of the Milan, which was 


dj} left to pick up the laggards, who probably found 


some cause to regret their delay. This squadron con- 
sisted of the ironclads Richelieu, Terrible, Caiman, 
and Indomptable; of the cruisers Cécille, Sfax, 
and Forbin ; of the torpedo destroyers Bombe and 
Fléche; and of the torpedo-boats Orage and 
Audacieux. 

Like the first division, this squadron devoted 
some days to evolutions, firing, night attacks, &c., 
and was finally joined by the Milan, which had 
gathered in the last of the reserve. All was now 
ready for commencing the second part of the pro- 
gramme, and the entire fleet put to sea to carry 
out tactical evolutions. Both sections joined up 
five miles to the south of the Ile de Porquerolles, 
an hour and a quarter after starting; here more 
evolutions followed, and at night the fleet anchored 
in five lines in the Bay of St. Tropez. As may be 
supposed, it madea noble show with the 12 iron- 
clads, three first-class battery cruisers, three bar- 
bette cruisers, and 12 smaller ships, The next 
morning a start was made towards the Balearic 
Islands ; these were neared on July 10, when the 
Tage was brought up with a broken engine frame ; 
this accident disabled her, and she had to creep 
back to Toulon, her place being taken by the 
Cosmao. On the evening of the 10th the signal was 
made to the fleet to divide into the three squadrons 
A, B, C. The first was marshalled 1400 yards 
from the umpire ship Formidable ; the second the 
same distance from A; and Squadron C was 1400 
yards from B. Each squadron, the composition of 
which is shown in the annexed Table, then started 
for its respective port as already explained. It 
was arranged as a subordinate part of the 
manceuvres that each squadron should be re- 
garded as hostile to the port of destination, 
and that its entry should be contested by a 
torpedo fleet. At Toulon the boats, eight in 
number, and of all types, cautiously followed 
the coast line under the command of the officer in 
charge of the harbour moving defences. At 3 A.M., 
July 12, the Squadron A arrived in Toulon with 
lights shut down, and without encountering a single 
torpedo-boat. Then it showed its lights, and the 
feeble attack made was at once repulsed. SquadronC 
towards 3 a.m. of the 12th had been attacked oppo- 
site the Cap du Muro, which shelters the Gulf of 
Ajaccio, in a calm sea, and bright moonlight that 
made the torpedo-boats very visible; they were 
six in number, and of a very strong and useful 
type. The fictive combat lasted half an hour, when 
one torpedo-boat had been discovered by a search- 
light and ruled out, and one ironclad had suffered 
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PARTICULARS OF SHIPS TAKING PART IN THE FRENCH NAVAL MAN(CEUVRES, 1895. 
































| | | 
~~ B —— 
_— isplace- Horse- | | Thickness 
Launched. | “ment. Power. ‘on of Armament. 
| | Armour. 
scant | fers —— -_es 
_Umpire Suis, | | tons | knots in. 

Formidable .. =| 1885 11,441 9,700 | 16.2 21.66 Three 14.57-in., four 6.29-in. q.-£., eight 5.51-in. q.-f., 
ane | | nine 1.85-in. q.-f., 14 revolving guns. ; 
Richelieu 1873 8,767 4,240 | 13.2 8.66 Six 10.63-in., five 9.45-in., eight 5.51-in., 18 machine 

| \ | guns. 
SQUADRON A.—1. Linse-or-Batrie SHrps AND Coast GuARDS. 
Devastation .. 1879 | 9,369 | 8,154 15.1; 14.96 | Four 12.6-in., four 10.63-in., six 5.51-in., two q.-f., 18 
| machine guns. 
Courbet ee eg 1881 9,652 8,112 15.4 | 14.98 itto ditto 
Caiman (Coast Guard) 1885 7,209 6,000 15.0 | 19.69 Two 16.54-in., four 3.94-in. q.-f., two 1.85-in. q.-f., 
| 16 machine guns. 
Teriib’e < 1881 7,713 | 6,230 14.5 | 19.69 Ditto ditto 
2. CRUISERS, 
Tage* (first class) .. “a 1886 7,245 | 12,410 | 19.2 1.97 Eight 6.29-in. q.-f., ten 5.51-in. q.-f., six 1.85 in. q.-f., 
| | 14 machine guns, 
Sfax (first class) 1884 4,£02 6,522 | 16.7! 1.97 Seven6.29-in. q.-f., fourteen 5.51-in. q,-f., 8machine gung 
3. Szacoina Torrevo-Boats, 
Wattignies (torpedo de- 1891 1,310 4,200 , 18.6 Five 3.94-in. q.-f., 8ix1.85-in. q.-f., seven machine guns, 
stroyer) four torpedo tubes. 
Levrier (torpedo destroyer) 1891 450 2,200 | 18.5 One 3.94-in. q.-f., three 2.56-in. q.-f.,,four 1.46-in q.-f. 
Argonaute .. “a 1893 120 1,500 | 25.1 Two torpedo tubes. 
Eclair 1891 106 | 1,100 | 21.5 | Three 1.85-in. q.-f., two torpedo tubes. 
Sarrazin ts 1892 104 1,100 | 20.5 a) Ditto diti 
SQUADRON B.—1. Linr-or-Batriz SuHips AnD Coast GUARDS. 
Redoutable .. 1894 8,857 6,071 | 14.8 13.738 | Eight 10.63-in., six 5.51-in. q.-f., two 1.85-in. q.-f., 12 
machine guns. 
Magenta 1890 10,600 12,000 | 17.5 17,72 Four 13.39-in., seventeen 5.51-in. q.-f., four 2.56-in. q.-f., 
, | twelve 1.85-in. q.-f., eight 1.46-in. machine guns. 
Neptune os ee re 1837 10,639 12,000 116.5 | 17.72 | Ditto ditto 
2. CRUISERS, 
Davout (second class) 1889 | 8,027 9,000 | 20.7 | Six 6.29-in. q.-f., four 3.94-in. q.-f., four 2.56-in. q.-f., 
: | four 1.85-in. q.-f., six machine guns, 
Troude (third class) _ ae 1883 1,877 | 6,000 | 20.9 Four 5.51-in.q -f., three 1.85-in. q.-f., four machine guns. 
Faucon (torpedo cruiser) . 1887 ‘ 1,240 | 8,288 | 17.0 ' ) Five3.94-in. q.-f., one 2.56-in. q.-f., four machine guas. 
3. TorPEDO-BoaT DESTROYER. 
Léger 1891 450 | 2,230 | 18.3 | | One 3.94-in. q.-f., three 2.56-in. q.-f., four machine 


guns, three torpedo tubes. 


SQUADRKON C.—1. Linz-or-Batris SHips AND Coast GUARDS, 





21 66 Four 13.39-in., one 6.29-in., fourteen 5.51-in., two q.-f., 
eighteen machine guns. 
17.72 | Four 13.39-in., seventeen 5.51-io. q.-f., four 2.56-in. q.-f., 
| twelve 1.85-in. q.-f., eight machine guns. 
21.66 Three 14.57-in., four 6.29-in. q.-f., eight 5.51-in, q.-f., 
nine 1.85-in. q.-f., fourteen machine guns. 
19.69 | Two 16.54in., four 3.94-in. q.-f., two 1.85-in. q.-f., 


16 machine guns. 


2. Cruisers, &c, 


Amiral Duperré .. oot 1879 10,487 | 8,120 | 14.3 | 
Marceau 1887 10,581 12,000 | 16.5 
Amiral Baudia : 1887 11,381 8,820 | 15.2 | 
Icdomptable (Coast Guard), 1883 | 7.168 | 6,605 | 14.8 | 

| 
Cézille (first class) .. 1888 | 5,766 , 10,200 | 19.2 
Suchet (second class). 1893 | 83,427 | 8,900 | 20.4 
Milan (third class) .. 1s8t | 1,550 | 3,986 | 18 
Forbin (third class) 2 1888 | 1,848 5,700 | 20.6 
Vautou: (torpedodestroyer, 1889 | 1,280 3,391 | 17 

j | | 

3. ToRPEDO- 

Flibustier 1895 120 1,800 | 25.0 
Kabyle 1891 106 1,100 | 21.6 
oe 1891 106 1,100 | 21.5 
Bombe (despatch boat) ..| 1885 395 2,000 | 18.6 | 
Audacieux .. 2... | 1889 103 1,000 | 20.3 





There were in addition several smaller vessels which are not included in the above list. 


Eight 6.29-in. q.-f.,ten 5.51-ia, q.-f., six 1.85-in. q.-f., 14 
machine guns. 

Six 6.29-in. q.-f., four 3.94-in. q.-f., sixteen 1.85-in. 
| and 1.46-in. q.-f., six machine guns. 

Five 3.94-in. q.-f., eight machine guns. 

Four 5.51-in. q.-f., three 1.85-in. q.-f.,four machine guns. 
ae Five 3.94-in. q.-f., one 2.56-in. q.-f., six machine guns, 

five torpedo tubes. 


Boats, &c. 


Two 1.85-in. q -f., two torpedo tubes. 
Taree 1.85.in. q.-f., two torpedo tubes. 


| 1.97 


itto ditto 
~~ 1.85-in. q.-f., three machine guns, two torpedo 
ubes. 
Three 1.85-in. q.-f., three torpedo tubes. 


* Replaced by the Cosmao, third-class cruiser, launched in 1889 ; the Cosmao has 1877 tons displacement, with 6000 horse-power 
and a speed of 19.5 knots ; she carries four 5.51-in. q.-f. guns, three 1.85 in. q.-f., and four machine guns. 


imaginary destruction. The torpedo- boats of 
Ajaccio are actually eight in number, and probably 
the hostile fleet would have suffered more, had 
they all been engaged. It will be remem- 
bered that Squadrons A and B, after taking in 
stores at Toulon and Algiers, were to endeavour to 
join, and that Squadron C was to prevent this 
manceuvre if possible. The first-named, A, had 
the Devastation and Courbet as ironclads, the coast- 
guards Terrible and Caiman, the cruisers Cosmao 
(vice Tage) and Sfax, three torpedo destroyers 
Wattignies, Levrier, and Fléche, and the three sea- 
going torpedo-boats Sarrazin, Argonaute, and Eclair. 
This squadron, under the command of Admiral 
Maigret, left Toulon with its lighter vessels in ad- 
vanced formation, and followed the coast towards 
the east with all lights masked ; then it steered for 
Corsica, and at 2 a.m. of the 17th it passed by the 
Tles Sanguinaires that protect the Gulf of Ajaccio 
‘on the north. By daylight it was discovered by 
Squadron C, under the command of Vice-Admiral 
Turquet de Beauregard, and a pursuit was at 
once commenced. Squadron C was more power- 
ful and speedy than Squadron A. It _ con- 
sisted of the ironclads Amiral Duperré, Mare- 
ceau, Amiral Baudin, and Indomptable; of the 
‘cruisers Cécille, Suchet, Forbin, and Milan; the 
‘torpedo - destroyers autour, D’Herville, and 
Bombe; and the seagoing torpedo-boats Flibus- 
‘tier, Kabyle, Audacieux, and Orage. Meanwhile 


Squadron B, under the command of Vice-Admiral 
de Slane, had left Algiers without its torpedo- 
boats ; it was composed of the ironclads Magenta, 
| Neptune, and Redoutable, the cruisers Davout 
and Troude, and the torpedo-destroyers Faucon 
and Léger. These ships arrived near Ajaccio to 
find Squadron A in full retreat, pursued by C. 
Putting all the speed possible into his ships, Ad- 
miral de Slane tried to join Squadron A, and suc- 
ceeded in doing so at a point five miles from the 
north-west coast of Sardinia. This having been 
done, Squadron ©, under the provisions of the 
programme, was defeated, and returned to Ajaccio 
under full steam. Results would probably have been 
different but for a number of mishaps. ‘The several 
cruisers sent out as vedettes to watch the enemy, 
met with accidents ; for example, the Milan was de- 
stroyed by a torpedo-boat of Squadron A; the 
Forbin lost its way in the night, and reappeared 
after the engagement ; the machinery of the Cécille 
broke down, and she was obliged to return to 
Ajaccio ; so with the Vautour, which made its way to 
Toulon as well as it could ; a burst tube in the boiler 
ofanother torpedo-boat, caused it tobe ignominiously 
towed to port. For these reasons Squadron C was 
unable to gather any information as to the move- 
ments of the enemy, and suffered defeat accordingly. 
The Formidable and Richelieu played no part in 
these proceedings except that of umpire ships. 
Now followed the last operation of the series, the 








attempt of the C Fleet, assisted by the moving 
defences of Ajaccio, to run the blockade established 
by Squadrons A and B. Prior to this the Squadrons 


| A, B had proceeded to the Ile d’Hyéres for recoal- 


ing, and on July 22 they returned to commence 
the blockade. The imprisoned fleet had to depend for 
information on the semaphore signal service of the 
island. Arrived outside the harbour of Ajaccio, the 
Squadrons Aand B divided the work of surveillance, 
and took up positionsabout 35 miles from the western 
coast, and between the two ends of the island. 
The cruisers patrolled in front of the harbour, 
watching and reporting the movements of the im- 
prisoned fleet. The latter divided itself into two 
parts, the first of which left the harbour 
at 2 p.m. on the 24th in file formation, doubled 
the Iles Sanguinaires, and quietly followed 
the coast towards the north. The other part 
with Admiral Turquet remained in the harbour 
with the ironclads Amiral Baudin and Marceau, 
and the despatch boat Bombe. At dusk, whilst 
the ironclads were still going northward, the lighter 
ships turned to the south, with all lights masked, a 
ruse which caused the Squadron B to follow fruit- 
lessly, under the impression that all the vessels 
were remaining together. The ironclads thus 
escaped, and made for Hyéres, where they were re- 
joined by the cruisersthat had drawn off Squadron B; 
meanwhile Admiral Turquet, watching his oppor- 
tunity, left the harbour under full steam, and, 
forcing the weakened blockade, joined the rest of 
his division, 

So the French manceuvres terminated ; they were 
admirably organised and carried into execution, 
and they served at least one useful purpose, that of 
training the reserve. Accidents occurred, much 
the same as they occur on our own ships, but though 
there was nothing very serious, any of them might 
have caused a catastrophe in actual war. Heated 
bearings and burst tubes on the Sfax, a damaged 
cylinder on the Fléche, a broken piston on the 
Sarrazin, and a number of minor accidents with the 
servo-motors on various vessels, formed the list of 
casualties, with those already referred to. We have 
no space at our disposal to enlarge on the lessons 
taught by these manceuvres, nor indeed are we 
sure that there are lessons of great importance to be 
learned. The special value of light and fast cruisers 
was emphatically demonstrated ; so was their liability 
to heal down at a critical moment, and the disas- 
trous result of such failures resulted in the imprison- 
ment of Squadron C. The personal element on 
which success or disaster so largely depends was 
necessarily almost absent, appearing chiefly in the 
masterly escape of Admiral Turquet, the pluck of 
the Ajaccio torpedo-boats, the temporary loss of 
the Forbin, and the uselessness of the torpedo fleet 
at Toulon. But, above all other things, the most 
important lesson taught by these, as by our own 
manceuvres, is the necessity of reducing the chances 
of breakdown in machinery, and of providing means 
for promptly repairing it when it occurs, and when 
repair is possible. 





THE WESTINGHOUSE QUICK-AOTING 
BRAKE. 

In our issue of May 31 last* we gave a brief 
account of some interesting brake experiments made 
on the North-Eastern Railway, which experiments 
we were able to attend through the courtesy of 
Mr. Wilson Worsdell, the locomotive superinten- 
dent of the line, who took charge of the trials, 
in conjunction with Mr. Kapteyn, the representa- 
tive of the Westinghouse Brake Company. The 
experiments took place on May 28 and 29 this 
year, and in describing some of the chief incidents 
we stated that we should return to the subject at 
a later date. This we are now enabled to do, 
through the medium of Mr. Worsdell’s report, 
which we publish on page 406 of our present issue. 

It will be remembered that the object of the 
trials was to ascertain the comparative efticiency of 
the Westinghouse quick-acting and the Westing- 
house ordinary brake, the former type being now 
generally preferred in the United States, and on 
the Continent, although, up to the present, the 
North-Eastern is the only line on which it has been 
introduced in this country. The Westinghouse 
quick-acting type of brake was, we may remark, 
described and illustrated by us at the time it was 
introduced,+ while next week we shall describe in 





* See ENGINEERING, vol. lix., page 732, 
+ Ibid., vol. xlv., page 236, 
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TABLE I.—TRIALS OF WESTINGHOUSE ORDINARY AND QUICK-ACTING BRAKES. 
1. | 2. 3. 4. 5. 6. 7. 8, | 2 10. 11. 12, 18. | 1. 
| —_—_—_ — —__—— — _ oe _———! _ 
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g F Pig ot | iz sie -igai> ala|/ A a8 48 /| > |FeH F A] a & rm coe 
hath _ ft. | tons | yds. |p. ct. 
BrakE TRIALS MADE ON May 28, 1895.—WeaATHER Fine. Raits Dry. 
1 Quaick-acting | Plessey.. ./f1: 217 Ordinary 1 1 18 41 20 61 681 | 824} | 19.76 | 41.91 9984{58.35 453 | 453 
| station stop | 
2 0 Longhirat .|f 1: 600 o 1 1 18 4t 20! 61 681 | 324% | 19.76 | 41.91 | 69.84 | 58.35 52 524 a 
3 ”» Chevington ..|r1: 330 Emergency 1 1/18 41 20) 61 681 | 3244 | 19.76 | 41.91 | 69.84 58.35 50 50} | 315 | 8.75 
4 ” ” peice oe Signal stop | 
5 ms Alnmcuth~..'f 1: 234 | Emergency 1 1/18 41 20) 61 681 3244 19.76 | 41.91 | 69.84 | 58.35 50 50} | 326 | 9.1 
6 2 ep os . Signal Stop H | | 
7 » Fallowden le 1:150 Emergency 1 1/12 29 14 43 483 | 249 | 19.76 | 41.91 69.11 | 54.40 66 | 68} | 695 | 7.75 
8 - Beal .. ..| Level of | | 
9 a Tweedmouth .. |f 1 : 245 = 1 1/12 29 14 | 43 483 | 249 | 19.76 | 41.91 | 69.11 | 5440 — 463 | 280 | 9.1 
10 Ordinary Windmill Hill |f 1: 190 * 1 1|12 29 14 43 483 | 249 | 19.76 41.91 | 69.11 54.40 65 62 | 666 7.0 
il tig Lucker .. . |f1: 4532 Station stop 1 1/12 29 14 | 43 483 | 249 | 19.76 41.91 | 69.11 | 54.40 48 484 | i 
12 » Long Houghton|f 1: 170 Emergency 1 1 12 29 434 43 483 | 249 | 19.76 | 41.91 | 6911| 5440 594 59} | 650 6.7 
13 o Widdrington ../f 1: 471 o 1 1 18 41 20. 61 681 | 324} | 19.76 | 41.91 | 69 84 | 58.35 61 504 | 415 7.05 
14 ; 2 os Signal stop | | 
15 5 Cramlington ..|t1: 224 Emergency | 1 1 18 41 20° 61 (681 | 324}! 19.76 | 41,91! 69.84/58.35 44 | 45 | 283 | 84 
BrAkE TRIALS MADE ON May 29, 1895.—WeatueER Fine. Rarts Dry. 
1 | Quick-acting | Plessey.. .-(f1: 217, Ordinary 1 1, 30: 65 82, 97 \1131) 4764 | 19.76 41.92 ,70.25 62.34; 40 404 
| station stop | | 
2 o Morpath Level Emergency 1 1 380 65 382 97 |1131) 4764 19.76 . 41.92 | 70.25 6234, 41 41} 245 7.75 
8 = Longhirs‘ .. £1: 600 ” 1 1 30 €5 382. 97 \1181|) 4764 1976 41.92 | 70.25 62.34 45 454 285 8 25 | 
4 “ Witherington.. r1: 1624 ” 1 1 30 65 32 97 1131) 4765 19.76 4192 35.13 34.08 33 32; 246 | 424 | On every alternate vehicle the brake appa- 
| | ratus was shut off. 
5 by Chevington .. 1: 330 ss 3 1 80 85 62 | 97 1131] 476} 19.76 41.92 35.18 | 34.08 39 39} 343 | 4.65 | Ditto ditto 
6 ad Aclington ..f1: 280 re 1 1/80 €5 32 | 97 1131] 476} 19.76 41.92 | 7025 | 62.34, 88 88 196 | 88 | 
7. Ordinary Alnmouth {1: 284 - 1 1/80 65 321! 97 1181] 4764 19.76 | 41.92 | 70.25 6284 44 444 331 | 7.0 | Train broke in two. Distance between the 
. | two portions, 48 yards, 
: * x . ‘ 9 9 | . S 3 
$ | Qsctng atemden I: Magy | 1) 2/68 22/7 ou} mk ante atom onan) nen so SE 4/84 | Lene macy te tow copings wee 
10 ee Beal .. .. Level x 1 1 2% 53 26 79 916) 401 19.76 41.92 69.96 60.63 60 57 | 430(%)|.. J slackened. 
11 Ordinary Windbill Hill f 1:190 Emergency 1 1 24 53 26) 79 915) 401 19.76 | 41.92 | 69.96 | 60.63 55 54 514 | 7.0 | 
12 is Lucker.. .. £1: 4532 Station stops. 1 1 24 53 26/79 916) 401 19.76 41.92/6996 60.63' .. 383 
13 af Long Houghton'f 1: 170 t | 
14 pa Widdrington .. f 1: 471 Emergency 1 1 30 65 382 | 97 L13)| 4764 1976 41.92 | 70.25 62.34 41 276 | 7.0 Severe shock; three screw couplings and 
} | one drawbar hook broken. 
15 mn - 1 1 30 65 | 32 97 1131) 4764 1976 41.92 70.25 | 62.384 35 85 | 235 6.25 | Violent shock, but no breakages. 
| 


Cramlington .. f 1: 224 





* No signal received in the van, owing to the electrical communication with the engine being interrupted. 





+ Diagram paper stuck at the commencement of the experiment. Results not obtainable. 


detail the manner in which the conversion of the 
ordinary into the quick-acting brake was carried out 
on the North-Eastern railway, and also a more 
recent mode of carrying out this conversion, which 
has been designed by Mr. Kapteyn, in response to 
the remarks in the last paragraph of Mr. Worsdell’s 
report. 

The North-Eastern trials were, as we have said, 
comparative, and an excellent feature in them was, 
that the same vehicles were used with both brakes, 
the latter being thus tested under identical condi- 
tions. Mr. Worsdell’s report is so full and so lucid 
that it hardly requires comment; there are, however, 
one or two details to which reference may be made, 
while we also supplement it by a summary of the 
results of the trials put into a tabular form, 
which will, perhaps, render comparisons more easy. 
It will be noticed that Mr. Worsdell says, ‘‘I do 
not consider any of the stops remarkable for 
efficiency ; this, however, may be due to the 
train not having all the wheels braked, all six- 
wheeled vehicles being in use, and in each of these 
two wheels are unbraked.” In our article of May 
last we referred to this latter fact ; but it may be 

inted out that ordinary ‘“‘ efficiency,” as the term 
is generally understood in this connection, and in 
the sense Mr. Worsdell here uses it, is not the 
main point to be considered. In our opinion the 
great virtue of the quick-acting brake, as compared 
to the earlier type, is that it enables a long train to 
be brought to a stand in the shortest distance 
possible without the violent rebound and con- 
sequent jerks formerly experienced. Those who 
have been shaken up in brake experiments, and, 
still more, passengers who have »xperienced an 
emergency stop with the old brake in ordinary 
running, will fully appreciate the value of the 
fresh departure. It must also be pointed out 
that although the results show the quick- 
acting brake to be greatly superior to the 
ordinary system, upon the trials it did not work 
under conditions favourable for comparison. The 
majority of the vehicles were fitted with apparatus 
which, until recently, had been used with the ordi- 
nary triple valve, and had been converted to the 
new system by adopting in the old fittings a quick- 
acting triple valve. Although an efficient apparatus 
may thus be made, as is shown by the experiments, 











TABLE II,—Trials of Westinghouse Ordinary and Quick- 
Acting Brakes. 
Average Percentages of Retardation in the Emergency 
Stops on May 28 and 29, 1895. 
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7.01 per cent. at 60 miles means 1715 ft. stop distance. 
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Average difference in favour 
of quick-acting brake .. 
it is not one which will give results equal to those 
attainable with the quick-acting apparatus fitted 
in new installations. Further, it may be noted 
that the ordinary Westinghouse brake used on the 
trials had the benefit of the 33-in. triple valve 
belonging to the quick-acting brake, in place of the 
ordinary 24-in. valve. It may thus be fairly antici- 
pated that on further trials to be carried out the 
new system will show to more decided advantage. 
At present the advantages of the quick-acting brake, 
as shown by the trials with which we are dealing, 
may be considered the minimum attainable. 
Putting these points of detail aside, however, the 
trials showed a decided superiority for the quick- 
acting brake. Mr. Woradell says, ‘‘If the average 
retardation or stopping power of the two brakes 
be taken over these experiments, the quick-acting 
brake gives ,8.48 per cent., and the ordinary 7.01 
per cent., which, at a speed of 60 miles per hour, 
would mean, in stop distance, 297 ft. less run by a 
train fitted with the quick-acting brake.” The value 
of this saving of 100 yards would sometimes mean 
the difference between aserious accident and safety, 


} 297 ft., or almost exactly 100 yds. 





or at any rate a mishap of minor importance. 





As we have said, the North-Eastern Company has 
alone, among the large English companies using the 
Westinghouse brake, given the preference to the 
newer form ; but as trains increase in length, and 
speeds are augmented, a change in this respect may 
be expected. We hear, by the way, that the 
Northern Railway of France has decided to abandon 
the use of the vacuum brake, with which the whole 
of their rolling stock has been equipped, and is 
= it by the Westinghouse quick-acting 
rake. 





NOTES. 

TEMPERATURE STRAINS IN ConTINUOUS GIRDERS. 

In a communication to the Paris Académie des 
Sciences, M. Deslandres remarks that if the upper 
chord of a continuous girder becomes more highly 
heated than the lower one, internal stresses <re 
produced which may, under unfavourable condi- 
tions, give rise to a comparatively large fraction of 
the designed working stress. It is easy to see that if 
the top chord expands more than the lower one, 
the girder will tend to hog and rise from the inter- 
mediate piers. Hence, from a statical point of 
view, the stresses induced will be the same as would 
be caused by a settlement of these piers. With a 
view to determining the importance of the point 
raised by him, M. Deslandres has made two obser- 
vations on the viaduct over a branch of the Seine at 
Bezons. This viaduct is constructed of riveted 
lattice girders, and is of the through type. The 
method used for ascertaining the temperature of a 
plate was to fix to it by means of screw clamps a 
plate of copper in which a hole about } in. in 
diameter was drilled, the bottom of it being only 
z's in. above the upper surface of the plate to be 
tested. In this hole a thermometer was placed, 
care being taken to screen it, as well as the copper 
plate, from the direct rays of the sun, so that the heat 
reached the thermometer only by conduction from 
the plate the temperature of which was to be mea- 
sured. In one experiment 13 deg. Cent. difference 
of temperature was found between the top and 
bottom chords, and on another occasion it was 
13.8 deg. Cent. From these data M. Deslandres 
calculates that a compressive stress of 1.08 tons 
per square inch over and above that due to the ex- 
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ternal loading was produced in the top flange of the 
girder, and on other assumptions he concludes it 
might reach more than 1.27 tons per square inch. 
His calculations are, however, as M. Maurice 
Levy points out in a criticism published in the same 
number of the Comptes Rendus, based on erroneous 
assumptions, and the correct treatment of the pro- 
blem goes to show that the maximum stresses in- 
duced may be 50 per cent. more than the figures 
arrived at by M. Deslandres for the case of a con- 
tinuous girder of two spans only. 


PxHoseHaTeE DreEsstne Pant. 

The phosphate deposits of the Province of Hai- 
nault, Belgium, though occurring in large masses, 
are, however, of a low grade, necessitating treatment 
before they are of any considerable commercial 
value. A large plant, capable of treating 250 tons 
of crude phosphates per day of 10 hours, has recently 
been erected for Messrs. Hardenpont, Margret, and 
Co., St. Symphorien, by the Humbolt Engineering 
Works, Kalk, near Cologne, and enriches the 
material by some 20 to 30 per cent. The deposits 
are worked partly in open quarries and partly by 
regular mining, and the raw material is conveyed 
about two-thirds of a mile to the dressing machinery 
along a tram-line to the works. Here the wagons 
are raised up an incline to the upper floor of the mill, 
where their contents are tipped on to an inclined 
rocking screen. All pieces more than 22 in. in 
diameter fail to pass this screen, and sliding down 
it are collected at the bottom and picked over by 
hand, with a view to removing flints, &c. This 
done, the remainder passes to a stone-breaker, and 
is then, with the material that has passed through 
the screen already referred to, transferred to a set of 
three disintegrators, which reduce the stuff so as to 
pass through a screen of 2 in. mesh, the chalk being 
powdered in the process. The lighter material is 
now washed out by means of water in concentrators 
and jigs of suitable types, the material being 
separated into three qualities of phosphate in the 
process. The power required for the output named 
above is only 120 horse-power. 


Post OrricE TELEGRAPHY. 

In 1886 the total telegraph revenue of the Post 
Office was 1,758,169/. In 1891 this total had grown 
to 2,416,6911. In 1892 it had further expanded to 
2,508,1387. In 1893 there was a slight recoil to 
2,486,7911. ; but in 1894 the figures resumed their 
upward course, the total revenue collected for 
that year having been 2,534,264/., while in the 
twelve months ending March 31, 1895, the amount 
collected was 2,598,985]. While the revenue 
collected in 1886 was 1,758,1691., the total working 
expenses for that year were 1,832,402/., leaving 
a loss of 74,233. In 1890-1 this loss had dis- 
appeared, and a profit of 28,1101. was realised, but 
in 1891-2 the working was attended with a loss of 
127,7571. In 1892-3 the loss had grown to 
206,203/., while in 1893.4 it amounted to 223,3811. 
In 1894-5 there was little or no improvement, the 
loss for the year coming out at 201,344). These 
annual losses, it should be observed, are quite in- 
dependent of the charge for interest upon the 
amounts paid to the companies from whom the 
original telegraphs were acquired. When account 
is taken of this interest charge, the working of the 
Government telegraphs for the last five years comes 
out as follows: 1890-1, loss 271,105/.; 1891-2, 
loss 426,6401.; 1892-3, loss 505,091/.; 1893-4, 
loss 522,269/.; and 1894-5, loss 500,232. Thus 
during the last five years the State has lost, through 
its telegraph venture, no less than 2,225,337/. The 
loss had been going on, more or less, during the 
whole previous 20 years, and matters appear to 
be as far removed as ever from any permanent 
improvement. The Post Office authorities urge 
in extenuation of such an adverse result that 
the benefits which the present system confers 
upon the community at large must be set against 
the loss sustained in working the telegraphs. It is 
contended, in short, that the amount provided by 
the taxpayers to meet the deficit is not lost, but is 
virtually paid in services for which a higher charge 
would have to be levied. In one respect, how- 
ever, the Post Office may claim to have scored in 
connection with telegraph business—it has enor- 
mously developed it. In 1870-1 the whole number 
of telegrams forwarded from telegraph offices in 
Great Britain and Ireland was 9,850,177. In 1880-1 
this total had risen to 29,411,982, and in 1890-1 it 
had grown to no less than 66,409,211. In the four 
subsequent years there has been a gradual further 
increase, the aggregate number of telegrams for- 





warded having risen in 1891-2 to 69,685,480 ; in 
1892-3, to 69,907,848 ; in. 1893-4, to 70,899,498 ; 
and in 1894-5 to 71,589,064. The metropolis con- 
tributes the lion’s share of the telegraphic business 
of the country, the number of metropolitan tele- 
grams forwarded having risen from 2,863,821 in 
1870-1 to 11,176,459 in 18801, 22,831,033 in 
1890-1, 23,911,238 in 1891-2, 23,554,094 in 1892-3, 
23,501,876 in 1893-4, and 24,117,901 in 1894-5. 


THe Exuisition at Nisunis-Novcorop, 1896. 

Amongst next year’s exhibitions the one to be 
held at Nishnij-Novgorod, the town of the well- 
known ancient fair, commands special attention. 
It will be held during the months of June-October, 
and comprises industry, art, agriculture, &. 
site for the exhibition occupies a favourable posi- 
tion, quite close to the station of the Moscow- 
Nishnij-Novgorod Railway, and to the fair. The 
area is very considerable, and claims to be even 
larger than that of the Paris Exhibition. A 
great many of the exhibition buildings are in 
various stages of construction, several of them 
being already completed. The large machinery 
hall is an iron structure, the central portion of 
which has a span of about 150 ft. Otherwise most 
of the buildings are of wood. The exhibition 
belongs to the Department of Ministry of Finance, 
and the authorities are doing everything in their 
power to make it as representative and interesting 
as possible. The well-known firm of Siemens and 
Halske are being subsidised to build an electric 
railway on the exhibition site, and a special railway 
station for the exhibition will also be erected. 
The railways will be connected with the piers of 
the river steamers, and the railway fares will be 
considerably reduced ; circular international rail- 
way tickets are being arranged for. In order 
to house the many visitors, several new hotels have 
been and are being erected, amongst which are two, 
close to the exhibition, built by private contractors, 
but with a subsidy from the Government, capable 
of accommodating 1500 persons. A firm from Fin- 
land, which makes a speciality of wooden villas, is 
to supply accommodation for 750 persons, and for 
a similar number there will be erected portable 
barracks. The turnover of the annual fair is esti- 
mated at 500,000,000 of roubles. The terms are, 
to some extent, cash, but the bulk is undoubtedly 
done on 12 months’ bills ; these, as a rule, have no 
fixed date, but are simply drawn from one fair to 
the next. The fair is held on the left side of the 
River Oka, which divides the town in two parts. 
The portion where the fair is held is much 
lower than the other, and, in the spring, when 
the Volga rises 40 ft. or more, is partly sub- 
merged. The ‘‘iron town,’ where all the iron 
products of the Ural district are sold, is in conse- 
quence built afresh every year, the houses being 
only very rough and primitive wooden structures. 








H.M.S. ‘‘“MINERVA.” 

On Monday last there was floated out of dock at 
Chatham, a second-class cruiser of the Talbot class, 
which has been constructed in the Dockyard, her 
engines having been designed and made there also. 
The Minerva is a steel, wood-sheathed, twin-screw, 

rotected cruiser. Six vessels of the same class have 
an built by contract, and three in the Royal Dock- 
yards, All the Dockyard ships are being also engined 
in the yards where they have been constructed, so that 
Portsmouth with the Eclipse, Chatham with the vessel 
under notice, and Devonport with the Talbot, are each 
constructing a complete ship. These vessels are an 
improvement on their prototypes of the Hamilton pro- 

amme, as they have a flush deck, thus affordin 
are accommodation than in the earlier design wit 
the long poop and forecastle. 

The following are the chief elements of design: 
Length between perpendiculars 350 ft.; extreme 
breadth, 53 ft. 6 in. ; draught of water forward, 19 ft. 
6in., and aft, 21 ft. 6in.; displacement, 5620 tons. 
The estimated indicated horse-power is 9600, and the 
estimated speed with forced draught, 19.5 knots. The 
coal capacity is 1020 tons. The complement of officers 
and men will be 436. There is a protective deck 
which is 3 in. thick on the slopes, and 1} in. thick on 
the level part. The engine cylinders are protected 
by raised armour 5 in. thick. The conning tower 
armour is 6 in. thick, and there is the usual director 
tower aft. The engines are of the vertical triple- 
compound type, having three cranks, The cylinders 
are 33 in., 49 in., and 74 in. in diameter respectively, 
the stroke being 3ft.6in. These engines are now 
completely erected in the large building of the engi- 
neering department at the Dockyard. They are a fine 
example of marine engineering design and workman- 
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ship, but do not afford any special features of novelty. 
The cylinders are separate casings, but are attached 
to each other at the lower front by massive cylindrical 
steel castings, whilst at the top they have steel tie- 
rods 3 in. in diameter passing from end to end, The 
cross-girders of the foundation are of steel castings, 
and are hold together by light cast-iron longitudinals, 
dependence being largely placed on the hull structure 
for giving rigidity and stability to the whole structure. 
These engines will, of course, be placed in separate 
compartments, being divided by a middle-line bulk- 
head. They will be operated from the inside, so that 
they will face each other, all handles and levers being 
next to the central bulkhead. 

The boilers are eight in number, and, like the 
engines, are practically complete ; in fact, one of the 
ulers was waiting under the sheerlegs ready to be 

ut on board as soon as the vessel could take it. The 

ilers are single-ended, each having three furnaces. 
They are 14 ft. 6 in. in diameter, and do not appear to 
possess any special features. It may be stated, how- 


ever, that they have been made entirely in the yard, 
the new hydraulic flanging plant lately erected being 
used for the first time in their construction. The 


smoke-box tubeplates and front plates are in one, 
having been formed of two plates which were welded 
together by ordinary means in the fire before being 
flanged. This method gets rid of the seam of riveting 
which frequently gives trouble in working boilers of 
this class. At the time the boilers were put in hand 
the welding of the two plates was necessary, but in 
future, plates of sufficient size will be available. The 
armament will consist of five 6-in. quick-firing guns, 
six 4.7-in. quick-firing guns, and nine 12-pounder 
quick-firing guns, besides five smaller guns. There 
will be three torpedo dischargers, two below water. 

The ship was not far forward at the time she was 
floated out, the launching weight being 2500 tons. 
It was, however, desirable to get her out of the dock 
in order to get the machinery on board, so as to make 
room in the engine and boiler shops for a set of 
— which is to be put in hand for the new 
cruiser which is to be shortly commenced. According 
to the official statements this vessel is to have water- 
tube boilers, which are to be of the Belleville type. 
As all the machinery is to be made in the dockyard, it 
would seem that a good deal of special plant will have 
to be laid down for carrying out this work, unless, 
indeed, all the parts are prepared elsewhere, and only 
the fitting up is done at Chatham. 

The float-out was entirely successful, and took place 
under the superintendence of Captain W. J. James, 
R.N., Queen’s Harbour Master, a little before the 
specified time of 3 o’clock, owing to an early tide due 
to the easterly wind. The launching ceremony was 
performed by Miss Wells, the daughter of the Com- 
mander-in-Chief at the Nore, Vice-Admiral Richard 
Wells, who was also present. The Dockyard was 
represented by Rear-Admiral H. G. Andoe, Admiral 
Superintendent, who has lately succeeded Admiral 
Morant, Mr. J. S. Wildish, Civil Assistant, Mr. G. 
Crocker, Chief Constructor, and Mr. W. G. Littlejohn, 
Chief Engineer. Mr. Bedbrooke, Chief Inspect or of Ma- 
chinery for the Medway Fleet Reserve, was also present. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19. 

THE surprising activity in steel billets and slabs, 
and also in Bessemer pig, has crowded prices a nitch 
higher, and now attention is nervously directed to the 
possibilities of iron or steel coming across the Atlantic. 
It is conceded that steel rails at 28 dols. can come in 
on the Pacific Gulf or Atlantic coasts, but freights 
inland may prevent much business. The recent orders 
for billets in western and eastern markets have 
absorbed all available capacity for many months. It 
is the belief of many that the larger concerns, whose 
enormous purchases drove prices to where they are, 
have now all the steel they want. What the smaller 
concerns will do remains to be seen. The markets in 
allsections are feverish. Southern pig has advanced. A 
general strike in the coke regions has been inaugurated, 
involving 20,000 men. Coal-mining is vigorously prose- 
cuted in all mining regions. The advance of steel rails to 
28 dols. has not been followed with large orders, 
although engines, cars, and equipments are in increas- 
ing request. Pig iron production is now over 200,000 
tons per week, or in excess of 10,000,000 tons per year. 
Rolling mill demand continues active. Glass factories 
are everywhere fully employed. Hardware, implement, 
and tool factories are working fulltime. Nails moved 
up a little, and factories are crowded. These vigorous 
conditions promise to continue for months, Con- 
sumers are anxious to avigen themselves by ordering 
for winter delivery, but manufacturers manifest an 
unwillingness to assume risks. The crop reports are 
strengthening stock markets. 








GERMAN ATLANTIO NAVIGATION. —The steamers running 
feom Hamburg and Bremen to New York are stated to be 
doing an exceptionally good business, both as regards 





passengers and freight, 
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PUBLIC HYDRAULIC POWER SUPPLY.* 


Notes on Hydraulic Power Supply in Towns, Glasgow, 
Manchester, Buenos Ayres, &c. 
By Mr. Epwarp B. E.iineton, of London. 
(Concluded from page 363.) 

Automatic Flow-Recorders.—In order to maintain a 
sufficient control over all these sources of waste, it is of 
the first importance to know the minimum flow through 
the mains at times when it may be supposed that no 
work is being done. To ascertain this, automatic 
recorders are fitted at all the pumping stations. One 
of these is shown in Figs. 17 and 18; it consists of 
a drum, actuated by a clock, and carrying a paper 
strip, which is divided into quarters of an hour and 
hours by pins fixed on the drum; and over the drum 
are a series of armatures carrying pins, which prick 
a hole in the paper as each engine completes 100 
revolutions. The ascent of the armature is deter- 
mined by electric contact, and one armature is electric- 
ally connected with each engine. The clocks at the dif- 
ferent stations are synchronised, and the paper tapes are 
cut off daily, and the maximum and minimum deliveries 
during an hour are registered daily. The maximum 
delivery is chiefly used for determining load factors, and 
the amount of power required for supplying a given num- 
ber of machines, while the minimum daily registration is 
of the greatest value in determining the condition of the 
whole system, including the consumers’ own machinery. 
The minimum flow varies greatly from day to day, but it 
never falls below a certain amount. This mode of regis- 
tration was introduced by the author in 1888, and it has 
been found that the minimum flow rises pretty regularly as 
the supply is augmented. The following are the maxi- 
mum and minimum registrations in London for the June 
quarters from 1888 : 

















Total Water Maximum , Minimum Annual 
Year. Pumped in Flow per Flow per Load 

June Quarter. Hour. Hour. Factor. 

gallons gallons gallons 

1838 29,238,000 39,120 1200 0.286 
1839 39,873,000 49,920 1776 0.328 
1890 48,172,000 61,248 1604 0.306 
1891 65,386,000 79,330 8360 0.339 
1892 77,103,000 91,920 3984 0.326 
1893 82,586.000 101,760 4500 0.323 
1894 96,876,000 114,096 4800 0.338 





It will be observed that the minimum flow has increased 
at a greater rate than the maximum, and that the maxi- 
mum has followed fairly closely the increase in output. 
The latter fact is more clearly brought out by the com- 
parison also given for the same years of the load factor, 
that is, the ratio of the average flow per hour to the 
maximum flow. 

The causes which have led to the comparative increase 
in the minimum flow since 1890 have been extremely diffi- 
cult to ascertain. Since 1890 a great deal more hydraulic 
power has been used at the stations themselves, because 
most of the water from the river has since then been 
- into the unfiltered water reservoirs by means of 

draulic pumps; but as the hydraulic power so em- 
ployed is registered, this should nob have affected the 
ratios of efficiency, which have been lower for the years 
1891-94 than in 1887-90. Recently arrangements have 
been made to stop for one hour on Sunday morning all 
use of hydraulic power at the stations; and during the 
current year the minimum flow has fallen to 4080 gallons 
in the hour, with a delivery of 112,000,000 gallons in a 
quarter, and a maximum flow of 144,000 gallons per hour; 
these figures show as good a result as in any previous 
year. From such facts as these, and for other reasons, it 
appears probable that the principal cause of the difference 
is to be found in the meters and in the consumers’ 
machinery. 

Detection of Waste.—The whole of the 76 miles of mains 
in London are, as a rule, in communication with one 
another ; but certain valves are kept closed in such a 
way that the several main circuits are in communication 
with one another at the central station only. The super- 
intendent at the central station has it then in his power 
at any time to divide the supply into four distinct sec- 
tions ; and by observation of the pressure gauges it can 
readily be ascertained through which section an abnormal 
flow is occurring. The main in which this abnormal 
flow is proceeding has then to be shut down abt intervals, 
till at last the leak is run to earth. Great care and ex- 
perience are required to determine the exact spot, as the 
water seldom appears through the surface of the street, 
and usually the only indication is the noise it makes in 
passing through a valve very slightly opened, which is 
detected through a metal se pressed against the valve 
and held to the ear. Irrespective of any special indication 
afforded by the minimum readings, the whole of the 
mains are being constantly tested in this manner ; but it 
is a work of considerable difficulty, because the supply has 
to be maintained as required throughout the night, and it 
is only during two or three hours in vhe early morning that 
anything of the kind can be done, and even then special 
arrangements have to be made with the consumers. The 

rrincipal difficulty arises from the very small flows that 
lone to be detected ; for instance, the quantity of power 
water pumped into the mains and unregistered during 
the last quarter of 1894 was 6,900,000 gallons out of a 
total of 111,000,000 gallons, or 6.22 per cent. ; but this 
6,900,000 gallons to be accounted for by testing the mains 
is the result of water flowing continuously at the rate of, 
say, 3000 gallons per hour, which is thus only about 2 per 





* Paper read before the Institution of Mechanical 
Engineers. 





cent. of the maximum rate. The whole of this flow is 
distributed throughout 76 miles of mains, and over 2200 
machines, with all their pipes and accessories. At the 
pressure of 750 1b. per square inch 3000 gallons per hour 
would pass through an orifice of only 5, in. in diameter ; 
which shows how small in reality the leakage from the 
mains must be. 

The principal source of waste is undoubtedly on the 
consumers’ premises. It has been found necessary to in- 
spect regularly all consumers’ machinery, in order to pre- 
vent waste from leaky valves and glands. Every machine 
from which the exhaust is measured is thus inspected 
every quarter, and the owners are called upon to make 
good defects. Many of the meters in use cannot be de- 
pended upon to register small flows, and a good deal of 
waste passing leaky valves thus fails to get registered ; 
but some of the waste occurring in this way does evidently 
get registered, because it is almost -raeogaoae found that 
the quantity unregistered is less than would be repre- 
sented by the minimum flow. Thus in the figures just 
given for the last quarter of 1894, about 30 per cent. of the 
minimum flow was registered. A further cause of loss 
has already been mentioned, namely, the drainage of 
pipes and cylinders on consumers’ premises. This no 
doubt is the cause of the registrations being better in the 
summer quarters than inthe winter. In severe frosts the 
drainage of the pipes and cylinders is an important 
matter, and it has been found advisable to facilitate the 
practice. There are other losses due to washing out and 
testing the mains, &c. ; water used for testing extensions 
of mains is allowed for in the registered quantity. On 
the whole, therefore, it is no doubt a good result to have 
succeeded in registering an average of 93 per cent. of the 
quantity pumped during the nine years 1586-94. 

Frost.—The severe and prolonged frost of last winter 
did not seriously affect the supply. About 1,150,000 
gallons was pumped to waste during Sundays, in order 
to maintain the circulation ; but after allowing for this, 
91.65 per cent. of the total water pumped was registered. 
This fact alone is conclusive; but in a few places sub- 
mains in exposed positions were frozen, though in nearly 
every case they were quickly cleared. No consumer, it 
is believed, was seriously inconvenienced. The frost was 
down in the ground quite 3 ft. in places, and there were 
five or six instances of broken mains. The damage done 
was greater than on any previous occasion. The surface 
of the roads was so hard that the water could not get 
through the paving, and in two or three places found its 
way into cellars. In two instances the water was force 
between the concrete and the wood paving, floating the 
latter, and at last finding a vent about 100 yards away 
from the break. It was not found necessary to relay 
the pavement thus lifted, except in a few places, for 
it settled down all right again after the water had run 
off. There were other novel experiences of the severity 
of the weather. In the Thames Embankment subways 
there were several degrees of frost, and during its con- 
tinuance, in order to reduce the risk, the area of supply 
was divided into sections, and the embankment main had 
thus a dead end; the temperature fell, the main con- 
tracted, a large number of the joints opened, and huge 
icicles formed round the flanges. As soon as this was 
discovered, the valve shutting off the City was opened, 
the water which is sent into the mains at 60 deg. flowed 
through, and thawed the pipes that had contracted, and 
most of the joints again became quite sound. 

In connection with this question of warming the water, 
it is interesting to note that the water pumped from the 
river was below freezing point. The water is heated by 
pins it through the surface condensers of the engines ; 

ut at the new stations where the triple-expansion engines 
are used, it was found that the temperature could not be 
raised much above 40 deg. in the filtered-water tanks; 
and in order to maintain the water at the higher tem- 
perature of 60 deg. it was necessary to destroy the vacuum 
in the condenser, thereby rendering the engine less 
economical for the time being. 

Another experience may be mentioned in connection 
with low temperatures, which shows that high apparent 
economy is not always real economy. At the Wapping 
and City-road stations the economisers are arranged much 
in the same way as shown in Fig. 4 (page 361 ante) for the 
Glasgow works. The temperature of the gases leaving the 
economisers was reduced to 238 deg. or 240 deg., and the 
temperature of the hot-well condensed water entering the 
economiser was 65 deg. or 70 deg. The consequence has 
been that it has been found necessary to renew the econo- 
miser tubes after three years’ work, owing to the conden- 
sation on the outside of the tubes and their consequent 
corrosion. The cost of the renewal is larger than the 
saving of fuel effected. Arrangements are now being 
made to obtain a higher hot-well temperature, 

Meters.—At first sight it would appear desirable to use 
high-pressure meters. Where these are used, the condi- 
tions of supply are much simplified, because the condition 
and arrangements of the consumers’ machinery are then 
of no direct consequence to the works supplying the 
power, since all water taken from the mains for any pur- 
poseis measured ; and this is undoubtedly the ideal arrange- 
ment. There are, however, difficulties in the way. The 
high-pressure meters to stand 7501b. to 1200 lb. per square 
inch are necessarily costly. For hydraulic purposes it is 
essential, in the author’s opinion, that they should be posi- 
tive meters. A positive meter has three disadvantages : 
it will never for a long period register a smail flow; ib 
offers considerable resistance to the flow at high velocities ; 
and if it gets out of order, it may stop the flow almost 
entirely. Nowa stoppage of arity from any cause is 
more serious than a temporary failure to register ; and the 
balance of advantages is found to be ultimately in favour 
of the low-pressure meters registering the exhaust, from 
a tank into which the exhaust-pipe discharges. The kind of 
meter adopted by the author is the Parkinson, illustrated 





in Figs. 19 and 20, which is closely similar to a gas meter. 
If it stops working, the tank overflows, and the nuisance 
causes @ report to be sent in at once. It will register 
every drop of water, provided the water is clean, and the 
meter properly set. On the other hand, it takes bs ¢ a good 
deal of room; and if dirt or rubbish is allowed to pass 
into the drum, its accuracy is soon affected. A good deal 
of trouble is experienced from this cause. Where bad oil 
and packing are in use, or the glands and rams are in a 
bad condition, these meters have frequently to be changed 
two or three times in a single quarter; while in other 
places, where the machinery is better attended to, they will 
work for two yearsor more. With the Kent positive low- 
pressure meters, illustrated in Figs. 21 and 22, which are 
largely used in London, there is not the same difficulty ; 
and in many places these are preferred, because the space 
taken up is so small and there is no noise from the falling 
water. But they do not register accurately a small 
flow. On the whole, they are well adapted for high pres- 
sure ; and in several places it is only on the high-pressure 
side that the power can be registered : as, for instance, at 
the London Docks, where only a portion of the supply is 
taken from the hydraulic power mains, the remainder 
being supplied from the dock pumping stations. The 
principal difficulty with high-pressure meters is in con- 
nection with the counter; the spindle must be light, in 
order to avoid loss of pressure ; and the stuffing-box must 
be kept tight under the wear. After passing 1,000,000 
gallons they have been found under test still accurate 
within 1 per cent. 

Application of Power.—Hydraulic power has to be sup- 
plied under competition with steam, gas, and electricity ; 
and the success which has attended its introduction shows 
conclusively that it is well able to meet this competition 
for lifting and for other intermittent work. None of the 
supply systems which have been established have aimed at 
meeting the demand for continuously running motors, 
except in Antwerp, where the supply has been laid out as 
a means for generating electricity for lighting. At first 
sight it is somewhat difficult to see how this can be an 
economical mode of employment. There are, however, a 
few places in London where the hydraulic power is used 
to generate electric current. The best method of con- 
version is undoubtedly an arrangement such as is shown 
in Figs. 23 and 24. The apparatus consists of a Pelton 
wheel, with the armatures of the dynamo mounted on 
the same shaft. The following are the particulars of a 
trial made with this apparatus at the Hydraulic Engineer- 


d|ing Works at Chester in October, 1894: Pelton wheel 


18 in. in diameter, 54 buckets ; Elweil-Parker shunt-wound 
dynamo for charging accumulators, having a commercial 
efficiency of 87 per cent. as tested by the makers ; speed 
1671 revolutions per minute; bore of nozzle, 0.175 in. ; 
hydraulic pressure, 725 lb. per square inch; output, 
374 amperes at 120 volts; water consumption, 20 gallons 
per minute ; power in water, 10.15 horse-power ; in output, 
5.99 horse-power ; efficiency, 59 percent. This is not the 
highest efficiency that could be obtained, for the wheel 
and dynamo were not perfectly adapted to each other ; 
external resistance had to be used for keeping down the 
voltage, and at this output the dynamo was somewhat 
overworked. Ina previous trial, with 0.16-in. nozzle and 
an output of 26 amperes at 122 volts, the efficiency was 
59.86 per cent. It is unlikely, however, that, even under 
more favourable conditions, the conversion can be effected 
with a greater efficiency than 66 per cent. 

Comparison of Hydraulic and Electric Power Supply. 
—Ibt is interesting, therefore, to inquire whether there 
are any grounds for the assumption that hydraulic power 
obtained otherwise than from a natural head of water can 
be used economically for generating an electric current. 
It so happens that the materials are available for a com- 
parison between the cost of a public supply of hydraulic 
power and that of electricity obtained from a central 
station on almost exactly the same scale. The particulars 
given in the following Table II. (page 404), and plotted 
as a diagram in Figs. 25 and 26, are taken from the 
records of the London Hydraulic Power Company and of 
the Westminster Electric Supply Corporation for the 
year ending December 31, 1894. In making the com- 
parison, 1000 gallons of water at 750 lb. per square inch 
is taken as equivalent to 6.518 Board of Trade units of 
electricity. 

This analysis shows that the station cost of the 
hydraulic power is 5.172d. per thousand gallons pumped 
at the pressure of 750lb. per square inch; while the 
corresponding cost of an equivalent amount of electric 
energy, reduced to the same hydraulic standard, is 
9.014d. per thousand gallons; or on the electrical stan- 
dard of Board of Trade units, 0.793d. and 1.383d. re- 
spectively. The output during the year, the capital 
employed, and the average rate received for both supplies, 
are nearly the same. The coincidence of the figures is 
extraordinary, except in the cost items, in which their 
divergence is equally remarkable. No other conclusion 
can be drawn than that for some reason or other, not 
hitherto explained, hydraulic power is much less costly 
to produce than electricity. The Westminster electric 
supply is one of the largest in the country, and 
its cost is one of the lowest. The London hydraulio 
supply is the greatest anywhere, and is produced, no doubt, 
very cheaply. In neither, however, has the minimum 
cost been reached, for in both of them the station cost 
in the newer installations is considerably below the 
average for 1894. For instance, the station cost of the 
hydraulic power supply from the veers Station for 
1894 was only 4.177d., as against 5.172d. for the whole 
supply; while the station cost of the Davies-street 
Station of the Westminster electric supply is equiva- 
lent to 8.731d. per 1000 gallons as against 9.014d. for the 
whole supply. It may be thought that the low annual 
load-factor of, say, 0.18 for the electrical supply, as 
against 0.33 for the hydraulic, accounts for most of the 
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(For Description, see opposite Page.) 


{ 










AUTOMATIC RECORDER od 2. 
Figtt 7 







Fig.20 

















Hai 
me 
ai 
















































"WZ Ve Ze 





VAAN 
H 


A Sas — vy 
N N i 
N Peston 
N = \ 
4 4 
ANY 













Parkinson Water Meter. 





Sewage Pump 


ie 














































COMPARISON OF OUTPUT, STATIGN COSTS, ETC. 
OF LONDON HYDRAULIC POWER SUPPLY 


AND 
WESTMINSTER ELECTRIC SUPPLY 
FOR THE YEAR 1894 


yn 
Lili til 


eye 

























Capital Outlay ---{ = 71852 = 
Output #73 21838 Feat = 
Quantity Solft---- 








332,390.000 Gallons 
2, 173.298 8.7 Unite 
49.287, 





Peprengryly 


wiht Ll 





Received For Supg 


50,729. 
Average Price ee emeerecesed 35-55 Pence per 1,000 Gallons, 
t 56 " « 8.7.urt 
Noh- ns Water at 1730 Feet Head 
Fig *5102-7. Units oF Electricity 
iw STATION COBTS. 

















tt 








Coat _— —ae 
Oil, warerte Re = ef 

; : ‘erence. 
Salaries & Wages -F >. — Ininater Biectrie Seppy 
Repairs -------- {4 = 








Total Stati 
= tion Cosh 





HYDRAULIC POWER SUPPLY. 
BUENOS AIRES. PLAN OF CITY SHEWING MAINS. 
















N 





Fig.22 





Hydraulic Mains 
Delivery Sewers 
Sumps 


3125.R, 




















en 

















Beeler 
a, re cas OT i 


















404 


ENGINEERING. 


[SeEpt. 27, 1895. 








TABLE II.—Comparison or Hypravtic Power Supply AND Exxctric SuppLy, CoMPILED FROM THE REPORTS 
oF THE LONDON Hypravtic Power Suppty (L H.P.) AND THE WESTMINSTER Exxctric Suppiy (W.E.S ) ror 


THE YEAR 1894. 
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| 
| Total At Gallons | At Board of Trade Electric 
. at 1730 ft. Head. Units. 
1894. sng cam ; 
L H.P. W.E.S. L.H.P. W.ES. | LH.P. W.E.S. 
: an £ £ Gallons. | Gallons. Electric units. Electric units 
Capital outlay 471,552* 411,018 | 
Oatput .. e es ee | 400,313,000 | 396,256,000 2,609,240 2,58 2,€0L 
Quantity sold .. os oe - 332,390,000 | 333,430,000 2,166,520 2,173,298 
Received for supply oe 49,237 60,729 | 
se ee Jf |Per 1000 gals. Per 1000 gals. Per unit per unit 
Average price obtained U] 35. 55d. 36.51d, 6.45d. 5.6d. 
an P At 1000 Gallons At Board of Trade Electric 
Sta’ion Coste. Totals. at 1730 ft. Head. | Unit. 
d. _ d. 
Coa ee oe es sie on om 8,276 5,842 1.964 3.539 | 0.301 | 0.543 
Oil, water, and engine-room expenses’... | 1,351t 1,228 | 0.810 0.743 | 0.124 0.114 
Salaries and wages ‘ “8 ve a 071 6,345 | 1.841 3.839 0.282 0.589 
Repairs and maintenace.. oe ~ 929 1,478 0.557 0,893 } 0.086 0.137 
a a aay pacer 
ae 8,627 14,893 5.172 9.014 | 0.793 1.383 
Individual station ..| Wapping § Davies- Wapping § Davies- Wappings$ Davies- 
| street.] street.] | | street. 
| £ £ d. d. d. | d. 
Coal - ay ee oe a 1,242 3,263 1.684 3.906 | 0.258 0.600 
Oil, water, and engine-room expenses... 885 600 0 522 0.718 0.080 0.110 
Salaries and wages om ee 6 1,072 2,500 1.453 2.993 | 0.223 0 459 
Repairs and maintenance 382 931 0.518 1,114 0 079 0171 
oe ee Sm ce 3,081 7,294 4.177 8.731 0.640 | 1.340 


* Including 56,000/. for a new site and station, started October, 1894. 
Wapping Station only ; output 177,000,000 gallons in 1894. 


gas lighting. § 
1,306,794 units in 1894, equivalent to 200,490,0C0 gallons. 


difference ; but under the able control of Professor Ken- 
nedy the influence of a low load-factor has been to a great 
extent neutralised by running the machinery actually in 
use at nearly full load. Moreover, the figures of other 
electric installations, such as the Sb. James’s and Pall 
Mall, where the load-factor is much higher than in the 
Westminster district, show a similar difference of cost as 
compared with the hydraulic supply. Now it is obvious 
from the figures of the London an estminster installa- 
tions that, as the output during the year was the same, 
while there is so great a difference in the annual load- 


factor, the maximum horse-power employed is much | — 


greater for the electric than for the hydraulic supply ; but 
the output per unit of capital outlay seems to be much 
the same. This is no doubt owing to the greater concen- 
tration of demand in the area supplied with electricity. 
If a large amount of power is concentrated in a single 
station, it is practicable to work that station much 
nearer to its maximum capacity than if the same 
power had to be supplied from two or three stations. In 
the London hydraulic supply, while the annual load 
factor is 0.33, calculated on the maximum delivery at any 
time during the year, the load-factor of the whole plant 
in use during the year under the most favourable condi- 
tions is only 0.20, and is often much lower ; in other words, 
more than one-third of the whole plant is always in re- 
serve, and in some yearsas much ashalf. The proportion 
of plant out of use altogether or not running at full load 
at the periods of maximum demand is no doubt much less 
at most electric lighting stations; and the load-factors 
of the two systems, calculated upon the total station plant, 
probably do not differ widely. The fact that the load- 
factor calculated on the maximum flow is lower for the 
electric supply than for the hydraulic does nob, other things 
being equal, account for the larger part of the difference 
of cost. This is shown also by a comparison of the cost of 
the hydraulic supply during a week when the output is 
large and during another when itissmall. During the week 
ending October 18, 1894, altogether 9,095,000 gallons were 
pumped at the London hydraulic power stations; and 
during the week ending December 27, 5,902,000 gallons 
only. The increased cost for fuel in the latter week was 
0.317d. per 1000 gallons, and for w: 0.77d. per 1000 
gallons, making 1.087d. per 1000 ons; whereas the 
average excess cost of the electric supply is more than 34 
times as much, and in the item of coal nearly five times 
as much. 

The immediate question, however, is the economy of 
using hydraulic power for generating electricity ; and it 
will be seen from the foregoing figures that, with a loss 
of 33 per cent. of the hydraulic energy during conversion 
into electric energy, the station cost of 0.793d. per Board 
of Trade unit would rise to 1,189d., or 0.194d. below the 
cost, 1.383d., of the direct current of the Westminster 
supply. The cost will be further increased by the wages, 
superintendence, and repairs at tke converting stations, 
so that on the whole there does not seem much proba- 
bility of any economy resulting from this method of 
generating electricity on a large scale. It may be men- 
tioned that the principal reason which led the late Pro- 
fessor van Ryssel rghe to advise the combined method 
for the electric supply of Antwerp was that he considered 
the losses of distribution of the electric current would be 
much less on that method. The losses of distribution, 
however, are not very serious either way; and the direct 
or the combined method must ultimately stand or fall, 
the author considers, on the relative — cost per 
unit. Mr. L. Moris has kindly furnished the par- 
ticulars in Table IIT. of the working of the Antwerp 
hydraulic service. The very low cost per 1000 gallons 
pumped is evidently due to the small amount of wages 
paid at the central station; and the figures include 








t Including 40v/. for water rights and 129/. for 
"| Davies-street only ; output 


nothing for superintendence, water supply, lighting of 
station, removal of ashes, or repairs to machinery. At 
least 14d. per 1000 gallons should be added for these items, 
in order to make the cost comparable with that of the 
London stations. It will be noticed that the reduced 
output in April increased the cost only 0 46d. per 1000 
gallons, or say 15 per cent., while the output was only 58 
per cent. of that in January. It seems, however, that, 
notwithstanding the low cost at which the hydraulic 
supply is obtained in Antwerp, the general results of the 

TaBLE III.—Antwerp Hydraulic Power Service. 





| 
January to | January. | April. 
| April Maximum [Minimum 


1895, pril. 
| Four Months.| Month. | Month. 























gallons | gallons gallons 
Quantity pumped .. 59,080,009 | 20,178,000 | 11,772,000 
teflon cost per 1000 gal- d, | d, | aa; 
ons : 
a. « = | ee | 2.483 | 2614 
Engine-room stores e 0.118 } 0,140 0.134 
Weges oe os ae 0.693 | 0,612 0.840 
Total .. oe ee 3.429 8.125 3.588 








combined method during the first nine months of working 
have not been satisfactory. It is stated that the arrange- 
ments have proved more costly than the usual direct 
method, not only in first cost, but in working expenses. 
The capital outlay per electric unit would probably be 
greater; but there seems no sufficient reason why the 
working expenses should be increased. Further informa- 
tion is required before an explanation can be given. While 
the combined method does not seem to have any sufficient 
basis for a general system of distribution, it is evident 
from the foregoing figures that electricity can be econo- 
mically generated by means of hydraulic power artificial] 
obtained ; and the latter can, therefore, be used with ad- 
vantage as a supplement to ordinary methods of generat- 
ing electrical energy. 

— ower is clearly much the most economical 
in those applications where the direct pressure can be 
utilised, such as for lifting and pressing. Where rotary 
motion is needed, the special circumstances of each case 
will determine what power shall be used, and all are now 
more nearly on a par as regards cost. For motors 
running regularly for several hours a day the London 
Hydraulic Power stations now supply power at a rate of 
1s. 6d. per 1000 gallons, which is equivalent to 2.76d. per 
Board of Trade unit of electricity, or say 3d. per brake 
horse-power per hour. Ib is questionable whether small 
powers can by any means be obtained at a lower rate, 
when all the items of cost are taken into account. 

Hydraulic Power Supply for Drainage.—Hydraulic 
power mains have recently been put down in the streets 
of Buenos Ayres for the purpose of drainage; and al- 
though the supply is not intended to be sold to the public, 
yet the conditions are such as to render interesting a 
arom outline of the undertaking, as an instance of a 

ydraulic power supply in towns. As engineer-in-chief 
to the works, the Hon. R. C. Parsons had a few years ago 
to face the problem of draining the two low-lying Boca 
and Barracas districts, which are indicated on the plan, 
<3 27. In order to avoid the great cost and difficulty 
of laying deep sewers, he ultimately decided to lay out the 
works on the plan of numerous small automatic pumping 
stations, and finally adopted hydraulic power as the best 
means for working the pumpsat the sumps. The general 
plan of the works is shown in Figs. 28 and 29. There is a 
central station, containing two compound surface-condens- 
ing horizontal engines, having cylinders 15} in. and 27 in. 











diameter with 22 in. stroke (Fig. 30); each engine works 
direct a double-acting pump of 5 in. diameter and 20 in. 
stroke, and is capable of delivering 175 gallons of water 
sed minute at 58 revolutions. Space has been provided 
or a third engine, whenever the work to be done at the 
sumps renders it necessary. There are three Lancashire 
boilers, 6 ft. in diameter by 22 ft. long, with a Green’s 
economiser of 120tubes. The roof of the engine-house is 
a tank, which is kept supplied from the water works 
mains. The water after use is run to waste into the 
sewers. The engines can be run with or without the con- 
densers, as it is sometimes inconvenient to use the water 
in the tank for condensing purposes, owing to the high 
temperatures during the hot season. There are two accu- 
mulators of 18 in. diameter and 20 ft. stroke, which were 
loaded at the trials to 800 lb. per square inch; but the 
machinery is calculated to work at 750 lb. per square inch 
under ordinary conditions, The station is fitted out with 
the usual accessories. 

The mains carried through the Boca and Barracas 
districts are nearly 84 miles in length; and their arrange- 
ment is shown on the plan, Fig. 27. There is a duplicate 
supply to every sump. The largest mains are 5 in. bore, 
and the smallest 2in. bore. There are in all 17 sumps, 
one of which is shown in Figs. 31, 32, and 33. Each sum 
contains duplicate hydraulic sewage pumps on the author's 
system, Figs. 34 and 35. The quantity of sewage to be 
dealt with varies considerably at the different sumps; 
but it was found practicable to reduce the whole of the 
pumps to two sizes, and as a matter of convenience the 
only substantial difference between them was made in 
the stroke. They are allsingle-acting, and have plungers 
30 in. in diameter ; 22 of them are made with 3 ft. stroke, 
and 12 with 4 ft. stroke; the maximum speed of workin 
is ten double strokes per minute. The head of water an 
friction on the delivery sewers are also different at the 
different sumps, and the diameter of the hydraulic work- 
ing rams was varied to suit. The pressure on the 
side rams, which perform the upstroke, is constant; 
the water from these rams is returned in the downstroke 
to the central hydraulic cylinder. The sewage runs into 
the sumps by gravity, and when they are nearly full a 
float starts one of the pumps; and when the level falls a 
certain amount, the float a the pumps. If the level 
of sewage continues to rise after the first pump is at work, 
another float starts the second pump. he pumps, 
therefore, always work so as to cause a flushing velocity 
in the rising main or sewers. The exhaust power-water 
is discharged into the sewage pump cylinders, thus serving 
to dilute the sewage and keep the plungers clean. The 
whole arrangement is automatic. At the time the 
machinery was completed there were no houses connected 
to the sewers, so that the tests had to be made with water 
run into the sewers for the pur 3 the results of the 
engines tests are given in Table IV., below. The delive 
sewers discharge at different points into the main outfall 
sewer, which is everywhere above the level of the Boca 
and Barracas drainage area. 

The whole of the mains were tested to 1500 lb. on the 
square inch after being laid. In laying them during the 
hot weather, it was found necessary to protect them from 
the heat of the sun, in order to preserve their correct 


Taste 1V.—Hydraulic Power Supply for Drainage in 
Buenos Ayres. Trials of Two Uompound Horizontal 
Condensing Pumping Engines at Central Station. 

















| 
i 2 Engine | Engine 
November 21-22, 1893. No.1. | No.2. 
Duration of trial .. + wi ours! 10 10 
Diameter of high-pressure cylinder.. in. | 154 154 
” low ,, ” ” 27 27 
Stroke .. se oe eo wis a 22 22 
Revolutions, total during trial .. -.| 85,150 35,030 
" average per minute.. --| 58.58 68.38 
Indicated horse-power,mean .. ‘ 119.131 120.757 
Water pumped at 800 lb. pressure pe | 
square inch, total during trial.. gals.| 106,293 105,931 
Water pumped, average per minute ,, 177.15 176.55 
South Wales coal fed into furnaces, 
total during trial, ash, &c., not de-| 
ducted am eo oe ee Ib.) 2354.51 2192.47 
Coal per indicated horse-power per} 
hour.. os os os a 1.97 1.81 
Coal per pump horse-power per hour ,, 2.37 2.22 
Boiler pressure per square inch above 
atmosphere os as (<< 100 100 











length. The whole of the work, including all the mains, 
was prepared in such a way that it was unnecessary to 
obtaining any making-up pieces in Buenos Ayres, and all 
the machinery for each sump was erected in the work- 
shops at Chester before being sent out. 

It will be seen from Table IV. that the coal per indicated 
horse-power was 1.89 lb. per hour, and per pump horse- 
power 2.29 lb, per hour. Taking the average efficiency 
at the sewage pumps at 50 per cent.,* including all losses 
in the mains and valves at the highest speed contem- 
plated, the expenditure of coal is 4.58 lb. per pump horse- 
power at the sumps, This shows that 41 per cent. of the 
indicated horse-power of the engines is recovered in useful 
work at the sumps. The pumps have to work under 
most variable conditions, and are situated at 17 sumps 
distributed over an area of nearly two square miles, 
requiring overeight milesof mains to connect them with the 
central station. The economy to be obtained under such 
circumstances cannot be great ; and it is believed that no 
other method of distribution bas shown such results 
under similar conditions. The Hydraulic Engineering 
Company, Chester, were the contractors for the construc- 





* The actual efficiency of the —- with the higher 
lifts of 20 ft. to 28 ft. was considerably more ; but at the 
the lower heads of 10 ft. to 16 ft, the efficiency was 
necessarily reduced, 
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tion and erection of the whole of the plant; Mr. F. W. 
Thornton had charge of the erection of the machinery 
and laying of the mains for them. 

Hydraulic pumps of the same kind as those at Buenos 
Ayres have been for some years at work, pumping the 
water from the River Thames into the reservoir tanks at 
the London Hydraulic Supply stations. At Falcon 
Wharf, Blackfriars, the head is about 80 fb., including 
friction in the rising main; and the efficiency of the 
pumps is 753 per cent. 





INDUSTRIAL NOTES. 


Durinec the past week there was 1enewed activity 
in the labour movement by further conferences or 
congresses. The most important conference was 
that of the Sailors and Firemen’s Union, the annual 
gathering of which was held in London. This is 
one of the unions which sprang into existence some 
five years ago, and perhaps no union ever made 
such rapid ge in a short time as that of the 
sailors. And no union has ever experienced more 
vicissitudes. For a time the union was almost able 
to dictate terms to the shipowners, and the de- 
mands were far beyond what could have been safely 
conceded. Then arose the Shipping Federation, whose 
objectit was to oppose the action of the Sailors’ Union. 
Struggles for ascendancy were frequent in London and 
all the other chief ports of the kingdom, with varying 
success, until at last there was a cleavage in the union 
itself. To some extent the union was preserved, and 
the members were able to conyratulate the president 
upon his re-election for Middlesbrough, with an in- 
creased majority, in spite of the strong interest of the 
shipowners in the district. The union may now be 
said to have re started on its mission, with fewer 
members, and probably still in debt. There is a 
well-grounded sympathy with ‘‘ poor Jack” in the 
public mind, and any well-considered scheme for 
the amelioration of his condition will get support, 
both in Parliament and out of it. The recent explo- 
sion, fire, and loss of life on the s.s. Iona will help 
the sailors in their crusade against the use of ‘‘ lamp 
lockers ” in the forcastles and cabins of ships. 





The report of the Boilermakers and Iron Ship 
Builders for the current month affords no indication 
of any real improvement in trade, as compared with 
the month previous, The total number on the funds 
was 6190, as compared with 6171 last month, but the 
increase was due to sickness, there being 74 more on 
the sick list than in the past month. Cards were 
granted to 79, an increase of eight ; members signing 
the vacant book were 1902, a decrease of 62; members on 
donation, 2601, a decrease of four ; members on super- 
annuation, 434, an increase of three ; members on the 
sick list, 1174, an increase of 74. The percentage out 
of work is about the same as last month, namely, 
11.6 per cent., a very large proportion for one trade. 
The total cost of the society’s operations for the month 
was 59501. 18s. 4d., an expenditure which shows the 
valuable work done by the union. The union has been 
passing through the general vicissitudes of an attempt 
to alter its constitution, by the creation of a perma- 
nently paid council, instead of one constituted as at 
present. A movement is on foot to appoint a dis- 
trict delegate for Yorkshire, a suggestion approved 
by the council. Trade in the Yorkshire district is 
improving, and itis thought that the time is oppor- 
tune for the appointment suggested. Shipbuilding 
prospects in the Scottish districts for the autumn 
and winter months are encouraging, and the indus- 
tries generally are said to be fairly busy. Some 30,000 
tons of new orders have been secured ; the work on 
hand and in the hands of shipbuilders is said to amount 
to 262,000 tons, or 27,000 tons mere than last year at 
the same date. In the Mersey district trade is look- 
ing up, but mostly on the Cheshire side. In the Tees 
and Hartlepools district trade is not very prosperous. 





The report of the Ironfounders of Scotland indicates 
that the improved state of trade last reported is not 
maintained, but this may rather be due to the holiday 
season in Scotland than to any falling off in actual 
trade. The working membership was 4413, or fewer 
than last month by 16, which again was fewer 
than in the month previous. But the idle members 
were a little fewer than those on unemployed benefit, 
the total being 925, or fewer by 35, so that the state of 
the labour market is not worse. The financial position 
of the union continues to improve, and a working 
agreement has been mutually arranged between the 
English and the Scotch unions, so that clear members 
can work together on any job. The report reproduces 
the Notice of Accidents Act in this month’s issue, an 
Act which particularly affects Scotland, and which 
was passed in 1894. The trade is generally free from 
disputes, but whether the recent movement on the 
Ciyde will affect the society remains to be seen. 





The report of the Associated Smiths’ Society points 
out that it is not possible accurately to judge the 
actual state of trade, by reason of the holiday season in 








Scotland, but the returns show an improvement which 
is general and well maintained. Insome instances the 
branch reports are very encouraging. There has been 
an increase of members, and a decrease in the number 
out of work, though a few more are on idle benefit ; 
but this is counterbalanced by fewer signing the 
vacant book. Theclaims on the sick fund are increas- 
ing, so that there is a question as to the cause. The 
question of demarcation of work is causing some irrita- 
tion ; the complaint is that members of another union 
are set to do, and actually do, the work of smiths. It 
is a great pity that this question should so often 
interfere with friendly relations between societies 
of kindred trades, to the loss of the societies and the 
loss also of employers. Some kind of mutual action 
ought to be devised to prevent disputes of this kind. 
There is some talk of an effort being made in this 
respect by a few of the larger societies. 


The condition of the engineering trades of Lanca- 
shire is still one of progressive development, although 
some establishments are not as yet fully engaged. 
Stationary engine builders and machinists are, for 
the most part, well supplied with work. A con- 
siderable amount of new work has, of late, been 
coming forward amongst machine-tool makers ; boiler- 
makers are getting busier, and the railway carriage 
and wagon builders have more orders on their books. 
Some rather large orders for locomotives are in the 
market, and Lancashire firms hope to secure a part of 
them. In the iron trades large buying has been going 
on recently, with the result that there has been a lull 
and some fluctuations in the price of warrants, with 
partial recovery. In the finished iron trade things are 
better than for some time past, and makers are cautious 
in booking at present rates. Nut and bolt makers are 
busier. Apart from the disputes pending in the cotton 
trades, at Padiham and Staleybridge, the textile 
industries of Lancashire are in a rather depressed 
condition. At Oldham some score of mills are closed, 
and othera are on the point of closing. At Rochdale 
four mills areclosed. At Bolton things are no better. 
At Wigan, Darwen, Leigh, and Farnworth there are 
the same complaints of bad trade and general de- 
pression. The disputes on hand do not mend matters, 
and employers seem scarcely to be anxious to settle 
them. 

In the Wolverhampton district progressive activity 
is the order of the day. An active demand for all 
classes of finished iron has been quite a notable fea- 
ture on Change, as compared with the earlier months 
of this year, and with the past year. Quotations have 
been firm, and merchants with low stocks have felt 
obliged to pay advanced prices, to as much as 5s. per 
ton in some cases, above what they could have bought 
for a month or five weeks ago. The continued 
steadiness in the home requirements, together with 
the large orders for shipment to Australia, the West 
Indies, and other places, of bars, hoop iron, and sheets 
for roofing purposes, has had a good effect. 


The Staffordshire and East Worcestershire small 
chain makers have decided to turn out for an advance 
of 20 per cent. in wages. This will affect some thou- 
sand workers. When the notices expired, three of the 
masters gave the advance in the Staffordshire district, 
and their men resumed work. This will probably 
influence the other employers to make concessions to 
their workers, 





A very serious crisis seems to be impending in the 
shipbuilding trades, happily confined at present to 
Belfast and the Clyde; but it might extend and 
involve the shipbuilding industry in other parts of the 
kingdom. The one hopeful feature which may prevent 
the extension is the strong desire of the Boilermakers 
and Iron Ship Builders’ Union in favour of conciliation, 
and the general good feeling that exists between that 
society and the employers. But at present matters 
appear to be ominous. It appears that the dispute 
originated at Belfast, where the men in four depart- 
ments gave in their notices on August 28 for an ad- 
vance in the rates of wages varying from 5 to 10 per 
cent. These notices expired on the 26th inst. Mean- 
while the employers met, and seeing that the men 
were firm in their demand, decided to close the yards 
rather than concede the demands, This decision 
affects some 12,000 hands, and is, therefore, a most 
serious matter. It appears that a similar movement 
has been on foot in the Clyde district, and, it is 
said, in some other centres. Before the close of 
last week the shipbuilders of Belfast and on 
the Clyde signed a joint agreement to close the 
yards at the end of this month, unless the Belfast 
men abandon the proposed strike. Attempts have 
also been made to induce the marine engineering estab- 
lishments to adopt a similar course. ‘o some extent 
these attempts appear to have been successful, for the 
Glasgow employers have decided to discharge their 
hands at the rate of 25 per cent. per week unless the 
men withdraw their demand for a minimum wage of 
74d. per hour. Thus the engineering establishments 











of Belfast and Glasgow and the Clyde generally are 
brought into line with the shipbuilding firms in so far 
as the dispute is concerned. The Belfast firms are 
unanimous in refusing the demands of the men, and 
consequently the outlook is most serious. This is 
especially the case when it is remembered that some 
11.5 per cent. of the Boilermakers and Iron Ship 
Builders are still idle, or were idle at the date of their 
last report, although the proportion of unemployed in 
the Clyde district was much smaller than the average 
all over the kingdom. It is to be hoped that some 
modus vivendi will be found, so as to avert what can- 
not but be a great disaster in the shipping trades just 
at a moment when a revival has set in. 





Matters are a little awkward, not to say ominous, in 
the building trades of London. For some time past 
there has been a good deal of friction over the notices 
given by the master builders to determine the agree- 
ment of 1892. But though the notices were given, no 
actual step has been taken to set aside that agreement. 
The men allege, however, that preference has been 
given to non-union workers, which the employers 
deny. The employers, on the other hand, allege 
that the unionists have been carrying matters with 
a high hand by forcing non-unioni;ts off the jobs. 
Now a step has been taken which may unfortunately 
lead to disastrous results, and that step has been taken 
by the Operative Bricklayers, with the sanction of 
their union. It appears that the bricklayers employed 
by Messrs. Mowlem and Co. struck work against the 
employment of a non-unionist, a member of the Free 
Labour Association. Perhaps they thought that this 
one man was the proverbial ‘‘ thin end of the wedge, 
and that, therefore, decided action ought to be taken. 
The men struck, the society guaranteeing their sup- 
port, and the London Building Trades Federation will 
support the Bricklayers’ Society. The firm refused to 
discharge the one man in their employment who was 
struck against, and applied to the Free Labour As3o- 
ciation for a supply of men to carry on the works, 
Men have been supplied, and the employers claim 
that they have defeated the union with the free labour 
which the men attempted to boycott. But out of this 
simple incident might arise a great crisis in the build- 
ing trades of the metropolis. 





A grave crisis has also arisen in the cotton industries 
over the question of steaming in the weaving sheds, 
The men at Padiham struck against the practice, de- 
manding total abolition. The contest has gone on for 
four months, and the Northern Counties Amalgamated 
Weavers’ Association decided to support the men in 
their demands for a total abolition of steaming. The 
employers, recognising the serious character of the 
dispute, extending as it now has to the whole of the 
weaving branches, went into conference with the view 
of settling the dispute, and they offered as a compro- 
mise that no steaming should be done after 8 o’clock 
am., or after the temperature had reached 70 deg. 
But the operatives seem determined to make a final 
stand for total prohibition. The elaborate Act of 
Parliament which was passed a few years ago, with its 
detailed schedule, seems not to have effected what was 
desired, and therefore the operatives have taken the 
matter into their own hands. 


The baking trade of the metropolis is also in a state 
of ferment ; the men are being organised, with the 
view of compelling the master bakers to concede 
the several demands formulated by the London 
branches of the National Union of Bakers, a list of 
which has been submitted to the employers in the 
London district. The men complain that the masters 
have violated most of the conditions agreed upon in 
1889, after their great strike. The two chief purposes 
of the present eo are a 10-hours day and a 
minimum wage of 30s. per week. The employers re- 
fuse generally to consider the 10-hours limitation, but 
are not averse to some concessions in other respects. 
The matter has not yet been formally put before the 
master bakers by the officials of the union, but the 
agitation is being pushed in such a way that they are 
fully cognisant of what is going on, 





The cabmen’s agitation has developed a new phase, 
and one which it is feared will end in some trouble. 
For a long time there has been discontent with the 
way in which Mr. Asquith’s award has been carried 
out, and a strike at Chelsea was one of the outcomes of 
that discontent, The agitation has also been rife in 
the north of London, and disputes have arisen in con- 
sequence. The ill-feeling at Chelsea has led to police 
protection, and recently one of the men was sum- 
moned and fined for abusive language. Now it 
appears that the National Free Labour Association 
have organised a Cabdrivers’ Free Labour Associa- 
tion, and a meeting has been held in Chelsea right in 
the midst of the locality of the recent and pending 
strike. The meeting was a free and open one. the 
officersof the union being present, and movingan amend- 
ment to the resolution. Nevertheless the resolution 
carried was, ‘‘ That this meeting of cabdrivers belong- 
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ing to the London Cabdrivers’ Free Labour Association 
adhere to their original resolution to stand firm against 
the tyranny practised by trades unionism.” 





The London Trades Council is taking action with 
respect to the standing orders of the Trades Congress 
by which trades councils are now excluded from the 
congress. What the issue will be no one can abso- 
lutely prognosticate, but the great trades will not 
permit trades councils to override them. Still it is 
felt to be a mistake to exclude them. The question is, 
how to reinstate them. Someof the unions will pos- 
sibly follow the lead of the Engineers, and elect men to 
go tothe next congress by making them paid officers, 
in order to balance the influence of those who initiated 
the new standing orders. 





Messrs. Gompers and McGuire, the two labour de- 
egates from the United States to the Trades Union 
Congress, have fulfilled their mission, and returned. It 
is an open secret that they are opposed to the tactics of 
the new unionists, and that they are staunch supporters 
of the old unionism. They are two most able men, 
natural orators, in a land of oratory. Mr. Gompers 
has been addressing meetings in France and Germany, 
and was able to speak for over an hour in the German 
language. Mr. George Shipton, Mr. George Howell, 
and others had interviews with them ere their depar- 
ture, and talked over matters relating to labour in the 
old world and the new. They relate that the older 
form of trade unionism is growing; the Knights of 
Labour have had their day, and the Socialist elements 
are dwindling in America as elsewhere. 





An exhibition of co-operative productive industries 
was opened at Coventry on Saturday last by Mr. George 
Howell, when he delivered an address on co-operative 
production and labour generally. He was emphatic in 
declaring that the State could not solve the labour 
problem, a sentiment loudly cheered by the large 
audience. He urged that good work and good materials 
would win in the industrial race. The exhibits 
included some of the hardwares of the Midlands, iron 
and steel, and also tinplate work ; some of the Sheffield 
trades, Coventry watches, and numerous industries in 
the textile branches, boots and shoes, clothing of various 
kinds, cabinet and wood work of various kinds, and 
some silk fabrics. In the home industries were some 
admirable specimens of hammered ironwork, such as 
would compare well with that of the early centuries. 
There are now 184 co-operative productive societies in 
operation, all doing well. It appears that another 
effort is about to be made in engineering ; a society is 
being formed in Lambeth to start general engineering 
work. The one started some years ago at Newcastle 
was a failure, but it was thought that this was mainly 
due to management, a non-practical man being the 
manager of the concern. 





THE BRAKE TRIALS ON THE NORTH- 
EASTERN RAILWAY. 

In May last (vide page 702 of our last volume) we noticed 
briefly some comparative trials of the ordinary and quick- 
acting brakes which had been carried out on the North- 
Eastern Railway. We have now pleasure in publishing 
the official report of Mr. Wilson Worsdell, the locomotive 
superintendent of the North-Eastern Railway, on these 
trials, while on another page we summarise the results : 


The North-Eastern Railway, 
Locomotive Carriage and Wagon Department, 
Gateshead, July 15, 1895. 

Westinghouse Brake Trials, May 27, 28, and 29, 1895. 

The object of these trials was to ascertain the corpo | 
of the Westinghouse ete eed brake as compared wit 
that of the ordinary Westinghouse automatic brake. For 
this purpose some rolling stock was selected, fitted with 
the Westinghouse quick acting brake, which could be 
instantly converted to the ordinary brake by turning the 
handles of the cocks of the triple valves to their appro- 
priate positions. This manipulation cuts out the quick- 
acting parts and leaves only the ordinary triple valve in 
operation. Only a few of the carriages had the quick- 
acting brake apparatus in its most approved form, whereas 
the others were fitted with a ‘‘ converted” apparatus, viz., 
ordinary Westinghouse brake fittings ‘‘ converted ” to the 
quick-acting system. 

In this case, therefore, the same train was used for the 
experiments with the two kinds of brake, and the results 
are consequently strictly comparable. 

The following are the results of the trials made on the 
north line between Newcastle and Tweedmouth on the 
28th and 29th ult. I have not dealt with the trials made 
on May 27, as they were merely of an experimental 
character, but have taken for the purpose of this report 
the official trials made on the two later days. 

The train on May 28 was com of “No. 1621” 
engine and tender and 18 six-wheeled coaches, as far as 
Alnmouth ; the total weight of the engine and train was 
324 tons 10 owt., and the total length 681 ft. With the 
exception of the bogie wheels, the whole of the engine and 
tender wheels and four of the six wheels on each carriage 
were braked. 

On the outward oy & the quick-acting brake was in 
use; the first two stops, however, were not of much im- 





portance, being ordinary station stops in which the quick 
action did not come into play. 

At Chevington an emergency stop was made on a 
rising gradient of 1 in 330, ataspeed of 504 miles an hour, 
recorded both by stop watches and diagram ; the stop dis- 
tance was 315 yards, the retardation being equal to 8.75 
per cent. of the weight of the train. 

At Alnmouth another emergency stop was made, the 
speed being the same as at Chevington, but the gradient 
falling 1 in 284, the stop distance was 11 yards more, or 
$26 yards in all. Although the ‘‘stop distance” was 
greater, the brake acted more efficiently than at Cheving- 
ton, the retardation increasing to 9.1 per cent, when 
allowing for the falling gradient. 

Six of the coaches were detached at Alnmouth, and 
consequently from this point the train consisted of only 
12 vehicles and engine and tender, of which the total 
weight was 249 tons, and the total length 483 ft. 

e first stop with the short train was an emergency 
one made at Fallowden, the gradient here falling 1 in 
150; the speed, as indicated by the diagram, was 66} 
miles per hour, the stop distance was 695 yards, and the 
retardation 7.75 per cent. The ‘‘test” stop at Beal 
against the recording apparatus was a failure, owing to 
the electrical signalling apparatus being out of order; an 
extra stop was therefore made when approaching Tweed- 
mouth on a falling gradient of 1 in 245, with an indi- 
cated — of 464 miles an hour; the stop distance, 
shown by the diagram, was 280 yards, the retardation 
being 9.1 per cent. The measured distance of this stop 
was 5 yards less, or 275 yards. 

On the return journey the brake, which had been in 
quick action, was put into ordinary working ; the first 
stop was at Windmill Hill on a falling gradient of 1 in 
190, and was an “emergency” stop, made as a test 
against the recording apparatus. The speed was 65 miles 
an hour ; the stop distance indicated by the apparatus was 
666 yards, giving only 7 per cent. retardation. The stop 
distance as measured in this case was 25 yards less, or 641 
yards in all. 

An ordinary station stop was made at Lucker, and at 
Long me OE an emergency stop was made on a falling 
gradient of 1 in 170. The speed, as indicated, was 59: 
miles per hour; the stop distance was 650 yards, an 
retardation 6.7 per cent. 

The next emergency stop was at Widdrington, on a 
falling gradient of 1 in 471, with a train again of 18 vehicles, 
the six left at Alnmouth on the down journey having 
been taken upagain. The speed was 504 miles an hour, 
and the stop distance was 415 yards, retardation being 
equal to 7.05 per cent. 

Another emergency stop was made at Cramlington on 
a falli “enero of 1 in 224, the speed being 45 miles an 
hour. e stop distance was 283 yeads, giving a retarda- 
tion of 8.4 per cent. 

Second Day, May 29.—The train consisted of 30 
vehicles, with the same engine and tender as on the pre- 
vious day, the total weight being 476 tons, and the total 
length 1133 ft. The brake was again put into “ quick 
action” on the outward journey, and additional stops 
made to those on the programme, with a view of conclud- 
ing the trials on this day. The first emergency stop was 
made at Morpeth, the speed being 414 miles an hour, and 
the stop distance 245 yards on the level, giving a retarda- 
tion of 7.75 per cenb. 

At Longhirst another emergency stop was made on a 
falling gradient of 1 in 600. In this case the speed was 454 
miles an hour, stop distance 285 yards, and retardation 
8.25 per cent. 

The next two stops were made at Widdrington and 
Chevington, both on rising gradients, the former 1 in 
1624, and the latter 1 in 330. In these two stops every 
other vehicle was made a ‘‘piped” one, and therefore 
only half the train was braked ; the speed was 33 and 39 
miles an hour respectively; the stop distance at Widdring- 
ton was 246 yards, and at Chevington 343 yards, giving a 
retardation of 4.24 and 4.65 per cent. I will refer again 
to these two stops further on in my report. 

An emergency stop was made at Acklington on a falling 
gradient of 1 in 280; the speed here was 38 miles an hour, 
the stop distance being 196 yards, giving a retardation of 
8.8 per cent. The train was braked throughout in quick 
action for this stop, and then put into ordinary working 
for the stop at Alnmouth, where an emergency stop was 
made on a falling gradient of 1 in 284; the speed was 444 
miles an hour, the stop distance 331 yards, and retarda- 
tion 7 per cent. The train was here broken into two 
portions by the link of one of the screw couplings giving 
way ; when stopped, a distance of 48 yards separated the 
two portions. 

At Alnmouth the train was reduced to 24 vehicles, and 
in these the majority of the screw couplings were slacked 
back, there being in some cases as much as 3 in. between 
the buffers. The total weight of the train thus shortened 
was 401 tons, and the total length 920 ft., the brake being 
in quick action. The first stop was at Fallowden, on a 
falling gradient of 1 in 150, and at a speed of 56 miles an 
hour ; the stop distance was 453 yards, and retardation 
8.4 per cent. 

At Beal a “test” emergency stop was again made on 
the level, the speed bsing 57 miles an hour ; the stop dis- 
tance was 430 yards, but in this case the driver had 
applied the brake before the appointed time, and conse- 
quently this stop is unreliable as a test. The stops, 
after leaving Alnmouth were made with slack screw 
couplings, and were pleasant and easy to those in the 
train, there being no apparent inconvenience from the 
slackness of the couplings. 

Before starting on the return journey, the brake was 
put in ordinary working, and all screw couplings tightened 
up; the length of train was 915 ft. The first stop was an 
emergency one, made as a test against the recording 
apparatus, at Windmill Hill, on a falling gradient of 1 in 








190; the speed was 54 miles an hour, the stop distance 
514 yards, and retardation 7 per cent., and agrees with 
the measured distance. 

At Long Houghton the diagram car ag ceased to move, 
and this experiment was co uently lost. On arrival 
at Alnmouth the six vehicles left there on the down 
journey were again attached, and with the complete 
train, and the brake in ordinary working, two emergency 
stops were made at Widdrington and Cramlington ; in 
both of these stops most violent jerks were experienced, 
and in the first, three screw — and one drawbar 
were broken, but in the second there were no breakages ; 
the retardation in the first stop was equal to7 per cent., 
and in the second 6.25 per cent. 

If the average retardation or stopping power of the two 
brakes be taken over these experiments, the quick-acting 
brake gives 8.48 per cent. and the ordinary 7.01 per cent., 
which, at a speed of 60 miles an hour, would mean in stop 
distance 297 ft. less run by a train fitted with the quick- 
acting brake. 

do not consider any of the stops remarkable for effi- 
oe | ; this, however, may be due tothe train not having 
all wheels braked, all six-wheeled vehicles being in use, 
and in each of these two wheels were unbraked. 

In looking over the report of the trials on the North- 
Eastern Railway in July, 1879, on the York and Knares- 
borough branch, I find that at a speed of 51 miles an hour 
on a falling gradient of 1 in 1200, a stop was made with a 
train of 18 vehicles, including the engine and tender, in 
198 pm, giving a retardation of 14 per cent.; and on 
another occasion, with a train of the same composition, 
and at a speed of 50 miles an hour, the stopping distance 
was 173 yards, and retardation 16 per cent. ; the highest 
percentage of retardation obtained on May 28 and 29 last 
was 9.1, with the rails quite dry on both days. 

In the trials of July, 1879, the brake power was equal 
to 91.5 per cent. of the total weight of the train (208 tons), 
which was composed of four-wheeled vehicles throughout. 
In the recent trials over the north line the brake power 
was equal to 62.34 per cent., all being six-wheeled 
coaches, 

I am of opinion that, owing to the haste in which the 
preparations for the late trials were made, the diagram 
apparatus used by the Brake Company was not in perfect 
condition, it having just come from the makers after 
repairs, and it would have been advantageous if more 
measured distances had been taken as a test against the 
instruments. I understand that their most reliable in- 
struments were in Hungary, and could not be got in time. 

The results of the trials seem to point to the advisability 
of braking all the wheels of a carriage, as it would be 
objectionable to increase the power on the wheels already 
fitted, which would be likely to cause skidding, and so 
increase the stopping distance. I would also point out 
that the decided advantage in the quick-acting brake is 
the rapidity of its application for long trains, rendering it 
safe even with slack couplings, which would be very dan- 
gerous with the ordinary brake, and, indeed, it was due 
to that fact that continuous drawbars were fitted to the 
stock in conjunction with the brake. 

In two instances, namely, in the stops made at Wid- 
drington and Chevington in the down journey on May 29 
(see page 3), half of the train was braked and the other 
half was made piped vehicles, but when this was done 
quick action was almost entirely stopped ; this, after inves- 
tigation, was found to be due to the method of conversion, 
the distance between the cylinder and triple valve being 
too great. All vans and brake thirds are fitted with the 
quick-acting my ee in the most approved form, and if 
a train of this kind had been made up, I think the results 
would have been better. 

These trials have, therefore, shown that conversion of 
the ordinary brake under its present form is not equal to 
ny eee ~ apparatus most recommended. I under- 
80 from Mr. Kapteya that he would look into this 
matter with a view to making some improvement in the 
method of conversion, which would be necessary if at any 
time it should be considered advisable to adopt the quick- 
ary brake on stock already fitted with the ordinary 

rake, 
Yours truly, 
W. WorspDk.t, 





Be.eran Biast-FurnAcrEs.—The number of furnaces in 
blast in Belgium at the commencement of August was 29, 
while there were 14 furnaces out of blast at the same 
date. The total of 29, representing the number of fur- 
naces in blast at the commencement of August, was made 
up as follows: Charleroi district, 11 ; Liége district, 12 ; 
Luxembourg, 6. The production of pig in Belgium in 
July amounted to 79,050 tons, as compared with 78,150 
in July, 1894. The aggregate output for the first seven 
months of this year was 541,100 tons, as compared with 
521,935 tons in the corresponding period of 1894. 





Tue IMaTRA AND NarvA WATERFALLS IN FINLAND.— 
The Russian Ministry for the Interior has been applied 
to for the granting of a concession for the formation of 
a limited company to utilise the famous waterfalls of 
Imatra and Narva. The — comprises the transmission 
of the electric power to places at a considerable distance, 
both for factories and for electric lighting p' . The 
scheme embraces not ag | Finnish towns, like Viborg, 
Helsingfors, and others, but also St. Petersburg, Riga, 
Reval, and still more distant places. The Russian 
authorities are understood to view the plan with favour, 
although engineering circles hardly consider it feasible. 
As the capital required would be larger than what the 
promoters consider it possible to raise in Russia, it is con- 
templated to try and interest foreign capitalists in the 
undertaking. e Finnish Senate have been requested to 
give their opinion in reference to the above scheme, 
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‘SENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

i Fi Specifications may be obtained at the Patent Office 
ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the 

ification is, in each case, given after 
Patent has been sealed, when the date of sealing is given. 
a may at any time within two months from the date of 
advertisement of the te of a complete specification, 
ive notice at the Patent O of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


8013. J. Shores, Owston Ferry, Lincoln. Ploughs: 
(2 Figs.] April 23, 1895.—This invention relates to the improve~ 
ment in the construction of ex and their leverage, and may 
be used on a single, a double, or triple plough or ploughs with 
apy number of shares, and may be used on either riding or walk- 
ing ploughs. The carriage consists of a wheel arm and toothed 
segment in one piece as C, or a segment attached to the arm C 
with the wheel A at the outer end. This arm C is securely fixed 
to a bent shaft arm B, which is provided with a small wheel Al 
and actuated by the lever D. Its lower end is provided with a 
toothed segment pivoted on the quadrant Ein such a manner as to 
connect the toothed segments C and D together. Instead of toothed 
segments a slotted wheel armC and the lower end of lever D may be 
fitted with a stud and roller for working in the slot on wheel arm C. 
By pressing the lever D downwards the wheel A is moved back- 


tance of a complete 
abstract, unless the 








ward so as to bring the wheel arm C into a perpendicular position 
in which it is held firmly against a stop whilst travelling on the 
road and — on the headlands by a sliding bolt and spring 
actuated by a and handle F in the quadrant E, thereby raising 
the share G out of the ground and holding the plough in travelling 
position. By means of the wheel arm C with a toothed segment 
at the upper end connected with the toothed segment at the lower 
end of lever D securely held by a sliding bolt in quadrant E 
actuated by the rod and handle F, the share G can be held at any 
required depth. By drawing or releasing the sliding bolt from 
quadrant E by means of the rod and handle F, and raising the 
lever D in forward position and allow the sliding bolt to drop into 
any of the notches provided for its reception on quadrant E, the 
share G can be set to work at the required depth in the ground. 
(Accepted August 7, 1895). 


ELECTRICAL APPARATUS. 


7458. C. Kellner, Vienna. Electrolysis of Metallic 
Salts. (3 Figs.) April 11, 1895.—This invention relates to the 
electrolysis of alkaline chlorides, and generally of compounds 
whose electro-positive constituent forms an amalgam with a mer- 
cury cathode. These improvements have for their object to ob- 
viate the difficulty experienced hitherto in separating many metals 
from the mercury with which they are united, in the same time 
as that in which the said metals are precipitated by the electric 
current upon the mercury. The improved method consists essen- 
tially in removing the mercury, together with the amalgam pro- 
duced in the well-known manner, from the decomposing cell, and 
conveying the same into cells which are entirely separated, bodily 
and electrically, from the decomposing cell, are each provided with 
a separate electrode, and are capable, by connection together in 
series, of being brought to a potential independent of the de- 
composing current. The cells a, in which the metallic salt 
is decom by the current, are entirely separate, both bodily and 
electrically, from the forming cells }, b1, that is to say, from 
those spaces in which the mercury employed as the cathode is to 
give up the metal, for instance, sodium or potassium, combined 
therewith. In order to prevent electrical connection between each 
decomposing cell a, and the corresponding forming cells }, b!, 














the mercury conveyed from the one to the other must not be 
continuous or coherent. This may be effected, for example, by 
causing the mercury which flows out of the decomposing cell a 
through the pipe c, and which has constituted the cathode k in 
that cell, to flow into a divided rocking trough d, so that by 
emptying alternately one and the other compariment of the 
trough the mercury will be caused to flow into the supply pipe e 
of the forming cell b. This forming cell is similarly connected 
with a second cell b', and if desired this latter can be similarly con- 
nected with a third cell, and so on. The mercury contained in 
the last forming cell is returned into the respective decomposing 
cell a@ by means of pipes f and g, an interposed pump p, and a 
rocking trough d!. All the decomposing cells @ may be con- 
nected together by their cathodes & and anodes n, either in parallel 
or in series, But the forming cells }, b1 corresponding to the 
several decomposing cells are, on the contrary, connected to- 
gether in series, each of them being provided with a separate 
electrode Ah arranged opposite to the amalgam supplied to it 
by the pipe e. The arrangement is such that the amalgam of 
the first cell b is connected with the electrode h of the second 
cell bl, and the amalgam of this cell is connected with the elec- 
trode h of the next cell, and so on. From a source of current /, 
working specially for this purpose with a low potential, and 


be now sent through all the series-connected forming cells b, b', 
an electric current which accelerates the decomposition of the 
water (forming the electrolyte of the forming cells b, b!), by the 
electro-positive metal in the amalgam, and in consequence 
thereof liberates the mercury from the metal. This use of a 
separate electric current is specially advantageous for starting or 
facilitating the decomposition of amalgams that are difficult to 
decompose. (Accepted August 7, 1895). 


10,445. H. C. F. Stormer, Christiania. Ap tus 
for Electrolysis of Alkali Salts with Quicksilver as 
Cathode. [5 Figs.] May 27,1895. [Date claimed under Inter- 
national Convention, November 26, 1894.) — This apparatus is 
constructed with the view to prevent in an absolutely certain 
manner the amalgam formed by contact with the electrolyte liquid 
from taking up oxygen from the water and being lost in the 
formation of secondary products. For this purpose the quick- 
silver is made to circulate between the electrolysis vessel and 
another vessel in which the amalgam is freed from the alkali 
metal, while at the same time the particles of quicksilver are 
kept in constant motion among themselves, either so that the 
whole mass oscillates, or so that a kind of stirring or oscillating 
motion of the particles takes place. This is for the purpose of 
moving the particles among themselves. This motion must, how- 
ever, not be so strong that the surface skin of the quicksilver 
where the amalgamation takes place be broken through, because 














it is important that the liquid particles shall not pierce this skin 
and oxidise the alkali metal. A is the electrolytic vessel contain- 
ing chloride of sodium. In the same, below the liquid surface, 
are arranged one or more flat pans or gutters B suspended by rods 
C carried by a shaker spindle with cam wheel D which imparts a 
vertically vibrating motion to the gutters. The gutters contain 
quicksilver, which, by a pipe conduit I, is conveyed to the upper- 
most gutter, and thence into and out of the other gutters. K is 
the outlet. Fis the inlet, and G the outlet, for the electrolyte. 
L is the outlet for the chlorine gas. The negative pole is con- 
nected to the quicksilver, while the positive pole pieces H are 
placed over the gutters. The amalgam formed will, by the 
motion, distribute itself evenly in the quicksilver and run off in 
a@ concentrated form from the lowest gutter in order to be freed 
outside of the apparatus from the alkali metal. The purified 
quicksilver then enters into the circulation again. (Accepted 
August 7, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5478. R. Wootton, Birmingham. Machinery for the 
Manufacture of Seamless Steel Tubes. (9 Figs.) 
March 15, 1895,—This invention has for its object improvements 
in machinery for the manufacture of seamless steel tubes, and 
refers to the releasing of the tubes from the mandrils upon which 
they have been drawn, and consists of various arrangements for 
allowing the tube to be more readily inserted and removed from the 
machine and for so operating upon the tube that it can be quickly 
removed from the mandril, and at the same time is not materially 
marked during its passage through the machine. Mounted in a 
suitable frame are two rolls B and BI, the axes 4 and 05 of which 
are parallel in one plane, i.c., in thisinstance on plan and at an 
inclination to each other in the reverse plane, the bar C being 
arranged intermediately between the two. The roll B is provided 
with only one operating point, while that of B! has three, viz., 
Bl, B2, and B’. The tube Z is fed into the triangular space formed 
between the rolls and the bar which creates a screwing action upon 
the tube, and thus raises up the metal from the mandril, at the 
same time tending to turn the tube on the mandril and thereby 
release it, The rolls B and B! have the toothed pinions 6 and b7 
at their ends, which gear with the wheels K and K!, which are 
slightly bevelled to gear with same, and the wheels K and K! each 
gear with the driving wheel K?, To render the tube Z capable 
of being quickly inserted in the machine and again removed after 
the tube has passed the bite of the rolls without waiting for the 
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whole of the remaining part of the mandril to pass through, the roll 
B is mounted in bearing blocks a2, which are made to slide in the 
main frame A and are operated by the springs J so as to keep the 
roll B normally up to its work. But for the insertion of the tag 
of the tube and the removal of the uncovered part of the mandril, 
the blocks a2 are drawn back so as to compress the springs J. 
This is effected by means of the wedge h2 which forces out the 
strap or box H connected by the rods /! with the bearing blocks a2. 
The wedge is operated by the lever h® which is pivoted at h4 and 
has a foot stirrup attached at h5 by which the pressure of the roll 
B can be removed by the foot. The roll B! is mounted in similar 
sliding —— blocks a’. For the purpose of adjusting the posi- 
tion of the roll for the accommodation of various sized tubes, pins 
elare provided, which are screw-threaded, the frame A being 
tapped to receive them, and are provided with the worm gear E 
and e2 with connection shaft ¢? and square head e4 for attachment 
of handle, by which the roll B can be brought nearer to or 
farther from the centre as may be desired. To obtain the full 
pressure of the rolls B and B! immediately the tag is inserted be- 
tween them‘and before it reaches the point B® of the roll, rollers 
F and F! may be provided, the position of the one F of which 
may be adjusted by the screw pin f2, while that of F! is actuated 
by the spring f/ through the projection /3, the roller being drawn 
back by the handle /5 for the insertion of tube. For fotming a 
durable and wearing surface without marking the tube, the bar C 


MINING, METALLURGY, AND METAL 
WORKING. 


6766. J. Boland, G. W. Fritz, H. F. Do and J. 
J. McCloskey, Pittsburg, Pa., U.S.A. Ma- 
chines. [6 Figs.] April 2, 1895.—A is a horizontal rectangular 
bed, upon which the operating parts are supported, and in which 
some of them move endwise. Extending transversely across this 
frame are the two bars B, upon which the electric or other motor 
Cis placed. The driving shaft D of this motor extends forward 
and carries a _ E, which meshes with a cogwheel F, rigidly 
attached to a longitudinal shaft G ——— in bearings upon the 
standards H. Journalled between the front standard H and the 
standard or bearing I are the two large cogwheels J, which inter- 
mesh with each other, and a pinion K upon the forward end of the 
shaft G, which meshes with one of cogwheels J through the 
medium of which they are revolved. The ends of the A are 
— with the openings L, which are provided with the lugs 

, and at each side of the frame A are the two endwise moving 
cutter frames N, which consists of parallel bars connected by 
head-pieces P provided with grooves to receive the luge of the 
frame. A cross-bar ts the end moving frames, and 
this cross-bar has attached to its underside a screw nut R through 
which a screw shaft S This shaft S hasits ends journalled 
in blocks placed in the ends of the frame A, and is prevented 
from having any endwise movement whatever, while it is permitted 
to freely revolve. Shafts T have their rear ends journalled in 
the rear head-pieces of the endwise moving frame, and are pro- 














vided with collars a, and the front ends of these shafts are 
journalled in the crossheads or sockets b, which are securely 
attached to the forward extremities of the endwise moving frames. 
These sockets or heads b are provided with the lower sockets c, 
or spindles, upon which the lower cutter d is journalled and 
held in place by means of a screw and washer. The upper 
spindle c is at an incline for the purpose of es the upper 
cutter at an incline to bring its forward periphery in contact 
with the periphery of the lower cutter. The upper cutter is pro- 
vided on its periphery with a series of cogs f, which mesh with 
the cogs g upon the periphery of the lower cutter, so that the 
lower cutter is revolved by the upper cutter, the latter being re- 
volved through the medium of a pinion h secured to the shaft, 
which meshes with the cogs ¢ of the upper cutter. The lower 
cutter is provided with a circular groove j, in which the pinion h 
freely revolves without yeoapr therewith. The lower cutter 
is flat or straight on its outer or lower surface, so that it cuts an 
even floor in the mine, while the — cutter is convex on its 
outer surface, so that only its front f cuts, the rear half of the 
cutter being entirely cleared by the forward half. The cutters k 
are attached to the outer sides of these wheels, and extend beyond 
the face thereof to make a clearance, and in the upper cutter the 
knives extend above the screw which holds it in place. (Accepted 
August 7, 1895). 


12,312. A. G. Saunders, Adelaide, South Australia. 
Stamp Batteries. [4 Figs.] June 25, 1895.—A is the frame- 
work of the machine carrying the guides B for the stamp rods C 
which terminate in the stamp shoes C! working in a stamp box C2. 
The lower arm D? of a hinged spring carrier is securely bolted to 
the framework, the upper arm D! being hinged to the lower arm 
at D. The upper arm is preferably forked so as to pass on either 
side of the stamp rod C, and its free end terminates in a boss D3 
with o in D4. — the upper arm D! of the spring carrier a 
bearing D® is provided, so arranged as to allow sufficient room for 
a slight radial movement in the working parts. Between the 
upper and lower arms of the spring carrier a stout spring E is 
arranged, preferably formed by securing one end of a plate or 
plates of spring steel to each limb of the spring carrier. For the 
pu of actuating the machine a connecting-rod F is attached 
to the link boss D® and to the crank G! of‘the crankshaft G. Upon 
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the stamp rod C a penyng, bong and crosshead device H is placed, 
and is arranged so as to bear upon or work within the ing D5, 
Ata short distance above the working — of the sliding 
collar and crosshead is fixed a collar J, the space between the 
collar and the crosshead being occupied by a spring J!. The 
strength of this spring is such as will enable it to carry the weight 
of the stamper rod and shoe without material deflection. At a 
short distance below the working position of the sliding collar and 
crosshead is fixed a collar K, the space between it and the cross- 
head being occupied by a spring K!, the strength of which is less 
than that of the compensating’ spring. e@ crankshaft G is 
caused to revolve by means of a pinion L on the shaft G, gearin 

with a spurwheel M on a spindle M? carrying a belt ae or hand. 
wheel Mi. As each crank ascends, the main spring is released, 
elevating the bearing D5 and the stamp rod C. r passing the 





is formed trough-shape, and is filled in with wood C', the grain of 





ndependent of the main dynamo i, there is or may in some cases 


which is arranged to run vertically. (Accepted Auyust 7, 1895). 





top centre, the crank descends, lowering the bearing and 
allowing the stsmper to descend until it strikes the ore. The 
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spring K' is thus more or less compressed. Incase of an extra 
large or unbreakable block of ore under the stamp, a further com- 
pression of the spring K' enables the crankshaft to pass the 
bottom dead centre, (Accepted August 7, 1895). 


RAILWAYS AND TRAMWAYS. 


11.402. W. P. Thompson, Liverpool. (C. Sondermann, 
Stutt,art, Germany.) Compound Locomotives, Cc. 
{4 Figs.) June 11, 1895.—In the ordinary arrangement of high and 
low pressure cylinders one above the other in compound loco- 
motives and other engines, such as double and triple pumps and 
rolling mills, numerous drawbacks are caused by the generally 
varying loads of the pieton-rods being transferred to one crosshead 
and thence by means of only one common driving or connecting 
rod to only one of the cranks. These drawbacks, which consist of 
bending strains on the crosshead and piston-rods, whereby a 
breakage of these parts is frequently caused, are removed by the 
present invention. According to this invention, each of the cylin- 
ders C', C2has a driving or connecting rod T! and T? respectively, 
each of which engages at one end in the crosshead of its respective 
piston-rod, but at its rotating end is not connected with the cranks 
but with pins on projections A', A2 of the coupling-rod K. The 
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load on the piston-rods is thereby equal, and is conveyed in an 
advantageous manner to two crankpins. The driving-rods T', T? 
and the coupling-rod K lie in one plane of force. Other coupling- 
rods may branch off from the cranks or from the coupling-rod on 
one or both sides. The projections A', A? may also lie outside the 
centre of the coupling-rod, or be placed at one end of thesame. As 
shown in Fig. 1, these projections may be made of different 
lengths. One of the en gee may also form a continuation or 
extension of the coupling-rod (Fig. 3), or both driving-rods may 
engage on the same side of the coupling-rod as shown in Fig. 4. 
In the case of cylinders arranged at an angle to the horizontal 
(Fig. 1), the same inclination must be allowed for in the projec- 
tions A!, A°. Io the diagrams a separate crosshead is assumed for 
each piston-rod and driving-rod, but a common crosshead may, 
however, also serve for both piston-rods, having its guide-support 
either outside the piston-rods as shown in Fig. 2, or between the 
same as shown in Fig. 1. (Accepted August 7, 1895). 


12,656. S. A. Flower, Newark, N.J., U.S.A. Car Axle 
Lubricator. (3 Figs] July 1, 1895.—This invention relates 
to the resilient fibre used in combination with absorbent fibre in 
car axle-boxes for holding the absorbent tube containing the oil, 
up in contact with the underside of the car axle journal, and con- 
sists in the employment of hair or other naturally resilient fibre, 
corrugated, crimped, or curled to iacrease the resilient power, pre- 
viously to mixing and combining with the absorbent fibres. The 
axle b>x a, axle b, and journal c may be of the usual form in 
which the box is adapted for holding and carrying a supply of 
oil for lubricating the journal. Any resilient fibre such as hair 
or other fibre may be employed which is capable of being curled, 
crimped, or corrugated, and of retaining the curls, crimps, or 
corrugations, so as to remain in such loose buncbhy condition 
that when the axle-box is packed with it in a comparatively loose 


Fig./. 
Ab DX 
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condition it will resist the tendency of the shocks of service, 
and will stand up and maintain contact with the journal. The 
said resilient fibre is first curled or crimped same as in icated 
by the rope d or otherwise, and after having been subsequently 
picked apart loosely, it has mixed therewith asuitable proportion of 
the absorbent fibre ¢, so that the absorbent fibre will be thoroughly 
distributed throughout the resilient fibre The combined fibres 
are then packed in the axle-box in sufficient quantity to have 
contact with the underside of the journal c, but sufficiently 
loose to allow the oil to aecend in the capillary fibres, and als> 
to be thrown up in contact with the surface of the journal by 
the shocks and jars of service, and thu: provide a more efficient 
lubricator of this character than when the resilient fibres are not 
curled, crimped, or corrugated. (Acc*pte! Aw ,ust 7, 1895). 


STEAM ENGINES, ae ee EVAPORATORS, 


11,735. T. and R. Lees, Hollinwood, Lancs. Cut- 
oft Valves for Steam Engines. (9 Figs) June 17, 1895. 
—This invention relates to improvements in the means for varying 
the cut-off of the steam when steam engines are worked expan- 
sively. The cut-off valve works on the back of the main steam 
valve, and controls the admission of steam to the latter. The 
cut-off valve is divided into two parts, a and 0, operated by 
separate spindles a', b'. The spindle ! of the rear cut-off valve 

asses through an opening a? of the front cut-off valve, and slides 
reely therein. By this arrangement each cut-off valve may be 
made of the full available width of the steam valve c, The spindles 
bl and a' of the cut-off valves are llel, and are connected at 
their outer ends to the side arms <!, d?2 of a T-lever pivoted in a 





slide bar ¢ operated through the connecting-rod e' by the cut-off 
eccentric. en the cut-off is controlled by hand, the middle 
arm d° is connected by a link f to a screw and handwheel /', /2. 
By turning the handwheel f2 the T-lever is cau:ed to turn 
about ite fulcrum in the slide ¢, and by this means the cut-off 
valves @ and 6 are caused to approach to or recede from each 
other, so that the point of cut-off is varied. When the cut-off 
is automatically controlled by the governor, the link / is con- 
nected by a bellcrank lever g to the sleeve of the governor, and 
as the latter rises or falls the angular position of the arms d!, a2 
with regard to the direction of motion of the slide e is varied. 
When this invention is applied to a reversing engine, two eccen- 
trics and a link motion are provided for operating the main steam 








valve, while the cut-off valve is operated by its own eccentric, pre- 
ferably placed between the main valve eccentrics. The cut-cff 
valves a and 6 are adjusted by the ends of their spindles being 
screwed and provided by adjusting nuts taking into brackets on 
the links which connect the valve spindles t> the opposite arms of 
the T-lever. This invention is shown as applied to piston or 
c)lindrical cut-off valves. cis the main steam valve, having 
annular steam ports c!, c2, over which the cut-off valves a and b 
work, A tube c® for the reception of the main valve rod passes 
through the main steam valve, and fitting tight into the ends of 
the main valve, prevents the escape of steam before reaching the 
valve face. (Accepted August 7, 1895). 


TEXTILE MACHINERY. 

17,970. J. A. Sutcliffe, Blackburn, and G. Paley, 
Preston, Lancs. Bobbins used in Machines for 
Pre Cotton, &c. [4 Figs.] September 21, 1894.— 
This invention relates to improvements c ted with bobbi 
used in machines for preparing cotton and other fibrous materials 
of the class described in the Specification of Letters Patent No. 
18,561 of 1892, namely, bobbins having their tubular body-part 
composed of corrugated sheet metal, the corrugations running 
ei:her lengthwise of the said tubular body-part or round it ; a plain 
or uncorrugated part being left at each end of the tube, into which 
were fitted and secured metal or wood plugs or end-pieces forming 
the top and bottom of the bobbin. Now according to this inven- 
tion the corrugations are formed spirally of the tube, and the 
spirals are continued to the very top of the tube, which receives 
and tightly embraces a wooden or other suitable plug or end- 
piece. By this arrangement not only is greater strength and re- 
sistance to injury imparted to a sheet-metal bobbin, but the spiral 
or quick screw-th ed form of the corrugations greatly facilitates 
the operation of “sloughing off,” that is to say, removing the 
sliver remaining on the nearly empty bobbin when removed from 











the creel to be replaced bya fullone. Fig. 1 illustratesa‘‘ long 
collar” bobbin having its tubular body-part a spirally corrugated. 
b, blare the top and bottom wooden end-pieces, which may be 
constructed and secured in position in any convenient manner. 
The inventors prefer, however, to form an internal collar, against 
which the lower edge of the wooden end-piece 6 rests by means of 
intermittent inward projections d, d, as at Fig. 2,in which the 
outer line e corr nds with the external diameter of the cor- 
rugated bobbin. When preferred, a bead or collar may readily be 
formed near the upper end of the bobbin to prevent the cotton 
tloughing off, as see in Fig. 3. Fig. 4 shows this invention ap- 
plied to an ordinary form of “short collar” bobbin. The spiral cor- 
rugations are formed, in the first instance, in a flat plate of sheet 
metal between a pair of suitably grooved compressing rollers, the 
corrugated sheet metal being afterwards bent round to a tubular 
form. The adjoining —_ are then secured together by a con- 
venient form of joint. (Accepted Au,ust 7, 1895). 


MISCELLANEOUS. 


18,573. C. Pollardand G. Brayshaw, Leeds. Print- 
es. (3 Figs.] October 1, 1894.—The object of 
this invention is to construct apparatus for raising the delivery 
mechanism away from the impression cylinder, when access is re- 
quired to be given to the parts for the purpose of ‘makin 
ready,” or when it is required to take the sheets off by hand, 
whilst at the same time the delivery mechanism may be readily 
returned to its normal position when it is required for use. The 





figure shows a portion of the machine with the delivery mechanism 
in the down position. Two uprights A, A, one on each side of 
the machine, are arranged to slide in guides B, situated on the 
frame C of the machine. On the upper ends of the uprights A, A 
‘s mounted the frame D carrying the flyer, grid, and other parte 
of the delivery mechanism; and suitable pin-holes and pine, 
or other clamping device, may also be provided for fastening 
the uprights in any desired position. E, E are racks, which are 
formed on the —_ of the uprights A, A, the opposite 
edges of the uprights having a smooth eurface for bearing 
against the = B. Shafte F, F are mounted io bearings F!, F', 


and spur pinions G,G are mounted on each of the shafts and 
gear with the racks E, E on the uprights. H, H are weights 
eG 
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which slide in bearings J, J, and the weights H, H are provided 
with rack faces K, K, which gear with spurwheels L, L situated on 
the shafts F, F. The shafts F, F are geared together by chain 
gearing M, M and shaft N, thereby causing the shafts to move 
simultaneously ; and a handle P is provided for the purpose of 
actuating the shaft F. The position of the weights on the opposite 
side of the shafts F, F causes the uprights A, A and the delivery 
mechanism to be counterbalanced, so that on the handle P being 
turned, motion is transmitted through the chain gearing M and 
shaft N to the shaft F on the opposite side of the machine, thus 
causing the two shafts F, F to move simultaneously and thereby 
raise or lower the delivery mechanism in an even manner, (Ac- 
cepted August 7, 1895). 


16,541. J.M. Webster, Liverpool. Machinery for 
the Manufacture of Wood-Wool. [13 Fiys.] August 30, 
1894.— A is a base-plate carrying side frames B, the upper ends of 
which are provided with bearings for a shaft C which is pro- 
vided with fast and loose pulleys C! and C2 for a driving 
belt and carries the rotary cutter drum D. This cutter drum 
is provided with cutters E in the form of plane-irons and 
with ribbing rollers F formed with longitudinal knife like projec- 
tions or teeth, the — of the teeth of the rollers F and the ad- 
justment of these rollers and the centres E with regard to the 
periphery of the drum D being such, that, as the drum revolves, 
each of the ribbing rollers F forms on the surface of the wood under 
treatment ribs or corrugations which are cut off in two succes- 
sive sets of shavings by the twosucceeding cutters E. The ribbing 
rollers F are free to revolve in radially adjustable bearings F' 
secured to the ends of the cutter head D, and are preferably made 
of short hollow secticns threaded upon a spindle. The cutters E 


= 





are arranged at equal distances apart around the periphery of the 
drum. They are set slightly at an angle with the axisof the drum. 
Inside the cutter drum D and between each of the arms thereof, 
smooth steel shoots H are provided for guiding the wood-wool and 
discharging it through the open end of the drum. To assist in 
this discharge suitable holes (not shown) may be formed in the 
solid end of the drum, and partly around these holes vanes or 
buckets may be provided for gathering air as the drum revolves 
and driving it through the holes amongst the wood-wool. For 
feeding the wood towards the rotating drum D there are provided 
two endless chains J, the upper portions of which travel horizon- 
tally at the sides of a long feeding box K in which the blocks to 
be operated upon are plaxd. Extending from one feeding chain 
J to the other isa removable feeding bar L provided at each end 
with a backwardly projecting foot L! that rests on the corre- 
a chain with a hook L? that engages with one of the links 
the chain. (Accepted August 7, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENemmsrine, 86 & 86, lord: 
street, Strand. 
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THE BORDEAUX EXHIBITION. 


Tue fact that the Lord Mayor of London recently 
constituted himself one of the side shows of the 
International Exhibition of Bordeaux, has at all 
events served the purpose of reminding us of the 
somewhat important exhibition now being held in 
that city. Apart from whatever attraction there 


may be in the objects gathered together there, the | 





have taken the initiative in the organisation of an 
exhibition on their own account, in order to afford 
evidence of their active existence and to stimulate 
the development of their special commerce. The 
interest that has been aroused in the Bordeaux 
Exhibition was partly due to the importance of the 
buildings that have been constructed for it, partly 
on account of the exhibits which are collected 
within them, and nota little because the under- 
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organisation has a certain interest, as possessing an 
unusual character in France, where the tendency 
exists to centralise everything. It would seem as 
though provincial France were growing tired of 
looking to Paris as a centre towards which all things 
must converge, and ‘whence everything that takes 
place in the provinces must be directed, to the sup- 
pression of the vitality of other great cities. Much 
satisfaction has been expressed that certain of these 
towns, such as Lyons last year and Bordeaux now, 








taking is entirely due to a private society of rela- 
tively ancient date and of considerable influence in 
the arts and sciences. Those who are aware of the 
general absence of private initiative in France, will 
appreciate fully the energy displayed by this 
society. No appeal for support was made to the 
French Government, which is usually looked to for 
assistance, and the whole work is due entirely to 
the efforts of the Société Philomatique of Bor- 
deaux. The origin of the society dates back 





as far as 1808; its object from the commence- 
ment has been to encourage industrial and 
scientific progress, and especially to aid in 
the development of arts and industry. Since it 
was established it has considerably extended its 
original scope by the creation of professional and 
technical classes, and by the encouragement of arti- 
sans ; largely for the benefit of this latter class it has 
for nearly 70 years held a series of exhibitions. The 
society has devoted considerable attention to the 
advancement of popular education by means of free 
classes, industrial conferences, scientific meetings, 
and congresses. The classes are attended regularly 
by an average of about 2500 students. In addition 
to the foregoing good work, the society has, as we 
just now stated, held a long series of exhibitions; 
the first, which was opened in 1827, was entirely of 
a local character, and lasted only for 40 days; on 
this occasion there were but 60 exhibitors. Be- 
tween 1828 and 1854 five other exhibitions were 
held ; these gradually increased in importance, and 
in 1850, for the first time, foreign exhibitors were 
admitted. In 1859 a tenth exhibition was held, 
lasting for 14 weeks and comprising 1300 exhibitors ; 
the eleventh was opened in 1865, and the twelfth in 
1882; this latter was free to all countries for 
exhibits of wines, spirits, and analogous objects. 
The thirteenth exhibition was to be held in 1894 ; 
but Bordeaux did not wish to interfere with the 
success of the celebration at Lyons, and deferred its 
exhibition until the present year. The Philomatic 
Society decided to give to the present exhibition a 
more completely international character than to 
any of its predecessors, and during the early 
days of organisation they sent out pressing invita- 
tions to the industrials and agriculturists, not 
only of France and its colonies, but also to those 
of Great Britain, Belgium, Switzerland, Italy, 
Spain, and Portugal, while the groups of wine, 
alcohol, electricity, and social economy were open 
to all countries. The Bordeaux Exhibition was also 
to be endowed with a congress, without which 
no exposition can be complete, and the programme 
included meetings and discussions on numerous 
subjects, such as architecture, life-saving appli- 
ances, technical and commercial education, cheap 
dwellings, &c. The cost of the exhibition and its 
accessories has not been less than 50,000I., rela- 
tively a very modest sum for the execution of an 
ambitious purpose, yet still considerable for a 
provincial exposition and a private society. The 
funds were raised by charging for space occupied, 
by gate money, and by the proceeds of a lottery. 
The number of visitors has been very large ; on 
the National Féte day, for example—July 14—no 
fewer than 50,000 persons passed the turnstiles. 
Although the exhibition is the creation of the Philo- 
matic Society, the working committee consists of the 
leading commercial residents of Bordeaux, and two 
technical officers, to whom much of the success is 
due, M. Guibert, engineer-in-chief (Ponts et 
Chaussées), and M. Avril, engineer-in-chief (Arts 
et Manufactures). 

A few words may be said about the site of 
the exhibition. Near the centre of the town, 
and not far from the public gardens on the 
bank of the Garonne, which flows through the 
city, there is a vast open space perpendicular to 
the river at a point where it makes a somewhat 
sharp bend. At the end furthest from the river 
this open space terminates in a rond point, from 
which several important streets diverge. This 
open space or promenade, of which the Bordelais 
are justly proud, is called the ‘‘ Quinconces,” 
Although very large for a promenade, for an 
exhibition site it is somewhat restricted and 
narrow, but it is in the centre of the town, and the 
skilful manner of utilising it has compensated for 
the want of space. The exhibition covers an area 
of about one million square feet between the parallel 
Avenues d’Orleans and Chartres. The area occupied 
also includes the Rond Point, in the centre of which 
is a beautiful monument erected by the city to the 
memory of the Girondins, those famous Republican 
deputies of moderate views who suffered death for 
their opinions during the French Revolution of 
1791-92. This monument, which is of very large 
proportions, consists of a column placed between 
two semicircular basins. The buildings occupy a 
covered area of about 35,000 square feet, the re- 
mainder of the inclosure being laid out in gardens 
and promenades arranged as shown in the plan 
(Fig. 1). Specially attractive are the luminous 
fountains, which are installed on a considerable 
scale; the underground operating chamber is 
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28 metres long by 12 metres wide (92 ft. by 
39 ft.), and the controlling apparatus is arranged 
in much the same manner as that of the 
famous illuminated fountains at the Paris Exhi- 
bition of 1889. The principal building is rect- 
angular in plan, with a covered gallery at one end, 
placed in a central position, between the open 
space called the Esplanade, where the crowds 
assemble to witness the fountain displays, and the 
river quay. The main facade of the building is 
on the Esplanade, and it is almost unnecessary 
to say that its design is in admirable keeping with 
its purpose : a lofty dome is the leading feature of 
the structure. In front it is connected by two 
curved galleries, called the Galeries des Girondins, 
to two pavilions, the Vauban and the Condé, 
shown to the left and the right on the plan. The 
central door of the building gives accass to a vesti- 
bule 15 by 25 metres (49 ft. by 82 ft.) decorated 
with mosaic, and containing exhibits of porcelain, 
pottery, and glass. On passing through the north 
wing of the Girondin gallery, the visitor finds the 





referred to, and of which the dome is the 
chief feature, is 95 metres long (312 ft.) and 
45 metres wide (148 ft.); externally its design is 
simple but effective, the facade being made up of a 
repetition of similar bays, and terminating in the 
two pavilions already mentioned. The central 
portion of the hall is mainly devoted to wine 
exhibits, while miscellaneous objects are shown on 
both sides. Naturally, wine is the principal group, 
and it is satisfactory to find many evidences that 
science is rapidly learning to set the efforts of the 
phylloxera at defiance. Besides the collections of 
French wines, are those of many other countries, 
of Spain and Portugal, the Rhine, Chili, Italy, 
California, and Russia (the Czar himself exhibiting 
wines made on his estates in the Caucasus). Dis- 
plays of alcohols come from Belgium, Greece, 
Holland, the Argentine, and Japan. At each angle 
of the main hall is a stairway, leading to the 
gallery above, and occupied with fine art exhibits. 
The main building of the Bordeaux Exhibition 
was designed by M. Tournaire, and erested by the 




















placed on the other side of the Monument des 
Girondins, and is a curved building symmetrical 
with that of the main building on the other side of 
the monument. The line of facade is broken bya 
central pavilion, and by one at each end. The 
building is well filled with interesting exhibits, 
conspicuous among which is the splendid installa- 
tion of Fives Lille, illustrating, as far as possible, 
the varied applications of electricity, and a very 
large number of instruments. The Public Works 
Department of France makes a good display in this 
building of lighthouses, buoys, and other signals ; 
there is also here a large model of the somewhat 
visionary scheme known as the ‘‘Canal des Deux 
Mers,” the proposed navigable waterway between 
the Mediterranean and the Bay of Biscay. As 
will be seen by referring to the general plan, there 
is a very large number of small pavilions scattered 
about the grounds ; their designs and contents are 
miscellaneous, and call for no comment from us. 
There are, however, some more important annexes 
about which a few words might be said. It will be 






































section of Liberal Arts, Printing, Literature, Xe. ; 
the corresponding south gallery is devoted to mili- 
tary exhibits. Opposite the main entrance is the 
central court, which contains collections of indus- 
trial art, such as bronzes, enamels, and jewellery. 
To the right and left are two parallel galleries, 
one called Montesquieu, and devoted to chemical 
and pharmaceutical products; the other, the 
Galerie Montaigne, filled with food exhibits. It 
may be mentioned here that most of the galleries 
are named after those great men of France who 
came from Bordeaux and ‘he surrounding districts. 
Passing along the Galerie du Déme, which extends 
from end to end of the palace, the visitor sees 
furniture exhibits on the left, and on the right- 
hand side, industrial art objects arranged in a 
series of ‘Salons Parisiens.” Next comes the 
Galerie d’Orleans, devoted to displays of clothing 
while the Galerie de Chartres contains the impor- 
tant Italian section. 

The central dome between there galleries is the 
chief architectural feature of the main building, 
and as it can be visited by means of an elevator, as 
high as the exterior gallery that surrounds it near 
the summit, it has proved a source of great attrac- 
tion. The dome is 35 metres high (115 ft.) and 
30.60 metres (100 ft.) in diameter, both interior 
dimensions. An internal gallery 5 metres wide 
(16 ft.6 in.) is built around the interior of the 
dome, and is designed so as to add considerably to 
the decorative effect. A wide stairway conducts to 


this first gallery in the dome, where are collected 
the exhibits connected with social economy. The 
floor of the Rotunda is reserved especially for 
fates, coneerts, &e. 


The main building, already 























Compagnie Frang¢aise de Constructions Economiques 
en Acier, at Haumont ; the framework is wholly of 
steel. The plan and several sections, Figs, 2 to 6, 
give a good idea of the types of construction 
adopted. The most important gallery in the 
main building is that of the Gironde, the dimen- 
sions of which—75 metres long by 25 metres 
wide (246 ft. by 82 ft.)—are sufficiently impos- 
ing to produce an admirable effect, recalling some 
of the more important galleries in the Paris 
Exhibition of 1889. The four sides of the main 
building are flanked by small two-storeyed 
galleries ; the width of these is 10 metres (32 ft. 
9in.), and the total height 13.10 metres (42 ft. 
10 in.). The rectangular pavilion at each corner is 
10 metres square (32 ft. 9 in.), and is on the axis of 
these external galleries. This part of the exhibi- 
tion, like most of the other galleries, is well lighted 
by side windows and lantern in the roof. The 
various sections that we publish give a good idea of 
the different types of construction adopted, and 
the relative heights of the various galleries. 

It will be remembered that near the Monument 
des Girondins, the exhibition buildings are ter- 
minated by curved galleries, each of which de- 
scribes a quarter of a circle of 21 metres radius. A 
section showing the construction of these galleries 
is given in Fig. 3, from which it will be seen that 
it is very similar, except in dimensions, to that of 
the other galleries. The pavilions one at each end 
of these are rectangular, and 15 metres (49 ft.) on 
aside. The chief characteristic of these structures 
is their great lightness. Passing on to a brief con- 
sideration of the other buildings, the most im- 
portant is that deveted to electrical exhibits. 
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seen by the general plan that there are several very 
long and narrow structures, possessing no archi- 
tectural advantages, and but poorly adapted for the 
display of exhibits. The existence of the long 
avenues in the Quinconces, where these buildings 
are placed, explains their unusual proportions, as 
the trees had to be respected. On one side there 
is one of these sheds, covering about 15,000 square 
feet, filled with mineral exhibits. Elsewhere two 
buildings are devoted to agriculture and agri- 
cultural machinery. A separate pavilion is reserved 
to viticulture, with machines and appliances used in 
this vast industry; here also are tables of statistics, 
plans of vineyards, &c. Near this is another pavi- 
lion, containing machinery and apparatus used in the 
wine-making industry. Other buildings are utilised 
for gas exhibits and domestic electricity ; in this 
latter are collected, as far as possible, all electrical 
appliances that find an application in domestic life. 
Here are displayed the generation of electricity, its 
application to lighting, cooking, heating, transmis- 
sion of signals, &c. ; its use as a motor for road 
vehicles, for house elevators, and transmission of 
power for domestic purposes. The Algerian 
pavilion is not without interest, and that devoted to 
exhibits connected with education is very excellent. 
The machinery hall is of fair size, and is well filled 


It is| with a miscellaneous collection ef interesting; 
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though not very novel exhibits. ; The collection of 
objects illustrating transport is of considerable 
extent ; the Orleans and the Midi Railways are 
largely represented in this section. The former 
company shows a completely equipped sanitary 
train; the latter a locomotive, carriages, and 
wagons. Although our review of the Bordeaux 
Exhibition and its contents has been extremely 
brief, we have said enough to indicate that it 
reflects great credit on the private society that 
organised it, and we would wish to express our 
indebtedness to M. Guibert, Engineer des Ponts 
et Chaus:ées, for much information afforded us. 








THE CORINTH OANAL. 
By Henry E. P. Corrrett, Assoc. M. Inst. C.E. 
Tus ship canal cannot claim in our day to be 


safer access to its remoter recesses, can no longer 
assume the same political and commercial significa- 
tion that they would have done even so lately as the 
beginning and first half of this century, not to 
speak of remoter times, such as the Avgustine 
era of Rome, and that of the great commercial 
republics of Italy in the Middle Ages. 

Two ship canals only can be placed, by reason 
of their supreme importance to the world’s com- 
merce, in the firat class, one already constructed 
across the Isthmus of Suez, the other yet to be 
excavated acrors Central America. These alone 
merit the name of first-class interoceanic water- 
ways, whose existence or non-existence are capable 
of revolutionising the direction and volume of the 
international trade of ovr earth. They are, and 
must always remain, the keys of the two great 
trade routes to the eastward and the westward, 
from the geographical centre of the land area (or 





considered as belonging to the category of ship 
canals of first-class importance. The epoch at which 


habitable portion of the globe) towards the outlying 
periphery of that area, which fringes the greater 
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TABLE I,—Existinc anp ProposED INTERNATIONAL SHIP CANALS OF THE SECOND CLASS. 


Qaarter of : P an 
tne (Globe: Designation. Uniting Via 





Europe White Sea Canal 


Seas 





|North Sea Canal* 


” 





Baltic and White Gulf of Finland, Scandinavian Pen- |50 miles, plus im- 
| River Neva, and 
Lakes Ladoga and 
| Onega, and minor 
| lakes and rivers, | 
| and Gulf of Onega | 
North and Baltic |From the River Elbe Danish Peninsula 61} miles 


2975.4 


Approximate 
Length of Arti- 


Avoiding Circum- | | 
| ficial Waterway. | 


C Effecting Saving in 
navigation of 


Navigation of 





300 miles from the 
North Sea to the 
White Sea. 


insula provement of ex- 
| isting lakes and 


| rivers 


450 miles from North 


Seas | to the River Ems, | Sea to the Baltic 
j ; | just opened 
a Forth and Clyde Irish and North |Firth of Clyde, Northof Scotland 40 ,, 450 miles from North 
Canal Seas | Rivers Clyde and Sea to the Irish 
| Forth and Firth of | Channel 
| Forth. | 
+ Bordeaux Canal |Bay of Biscay and | Rivers Gironde, Spanish Peninsula 210 __,, 750 miles from Chan- 
| | Gulf of Lyons | Garonne, and Aude. | nel to Mediterra- 
| nean 
Pe |Corinth Canal* lfonian Sea and Gulf of Patrasand Pcloponnesus r = 120 to 180 miles 
| Archi pelago | Lepanto, Bays of from Adriatic and 
| Coriathand Megara, Mediterranean to 


Kertch Canal or ‘Gult of Odessa and 


| 
| 
” | 
| 








| and Gulf of Agioa 
|Isthmus of Kertch Peninsula of the |49 





Black Sea ports 
150 miles from Odessa 








Perikop | Sea of Azov | Crimea to Azov ports 
Asia Manaar Canal Indian Ocean and Gulf of Manaar and I[slandof Ceylon (6 miles aross 350 miles from Co- 
Bay of Bengal Palk Straits | Island of Rames- | lombo to Bay of 
| waram, plus | Bengal 
| dredging of exist- 
ing channels 
a ‘Krow or Malay Bay of Bengal acd |Isthmuzof Krow (Malay Peninsula /20 miles 750 miles from Bay 
| Canal Gulf of Siam ¢ Bengal to Gulf of 
| | Siam 
America 'Florida Canal Gulf of Mexico and |Bay of Apalachee (Florida 65 ,, |350 miles from Gulf 
Atlantic | | of Mexico to Atlar- 
| | tic coast of U.S.A. 
9 Chignecto Ship |Bay of Fundy and |Bay of Chignecto | Nova Scotia 1S. vs 300 miles from coast 
| Railwayt Gulf of St. Law- | and Northumber- of United States of 
rence land Strait | America to Gulf of 
| | | St. Lawrence 
* These are completed. t This is in the course of completion. Rest in proposal stage. 


this would have been the case is long since over, 
for although the Mediterranean is still a portion 
of the most important maritime highway in the 
globe, and must always remain in the track of the 
great eastern trade route of the world’s commerce, 
that commerce has long ago permanently over- 
stepped the limits of the long narrow sea, as well 
as of the rich, beautiful, and well-favoured lands 
whose shores are lapped by its deep blue waters. | 





non-habitable sea area, whose centre closely coin- 
cides with our antipodes. 

To the second class of ship waterways the 
Corinth Canal undoubtedly belongs, but when we 
consider how much more numerous this class is 
likely to be, and that the effect of the existence 
or non-existence of these canals on humanity at 
large, albeit local, will through repetition be pro- 
bably felt all over the globe, then it would seem 


Improvements in the navigation of the Medi- | almost asif this class, by sheer weight of numbers, 
terranean, which afford faeilities for easier and | will incline the balance of importance on their side 





of the scale. The subjoined Table will show that 
the above remarks are justified by the probabilities 
of the case. 

A consideration of the history of the Corinth 
Canal is of special interest for many reasons, firstly 
because it affords the opportunity of contrasting in 
avery striking way the essentially different condi- 
tions under which public works of considerable 
magnitude had to bo dealt with in the civilised 
epochs of the past, with those under which they are 
dealt with in the present. Secondly, its construction 
more particularly furnishes a very important object 
lesson showing the comparative futility of the most 
skilful forecasts and elaborate arrangements in 
technical matters, when these forecasts and arrange- 
ments are based upon insufficient experimental data ; 
and the consequent illusory nature of the estimates 
founded thereon. The moral being, that works 
of an exceptional ecale of magnitude are bound to 
be replete with unforeseen and unusual details, and 
that the chances are overwhelmingly against the 
most careful judgment, founded upon previous 
experience, turning out even to a limited extent 
correct, and the estimates of cost being very wide 
of the result. This has so far been probably more 
conspicuously the case in ship canals than in any 
other of the great branches of public works, 
whether they have been successfully completed 
or not, as instance the Suez, the Manchester, 
and Panama Canals—and the Corinth Canal has 
been no exception to this rule. 

Now it is only by carefully analysing the expe- 
rience gained by past failures and errors that it 
may be possible to avoid their repetition in the 
future, and for this reason, if for no other, the 
consideration of the experience obtained in cutting 
the Corinth Canal is likely to prove valuable, 
and will probably facilitate the operations that will 
have some day to be undertaken in connection 
with the numerous other canals cf the same and 
allied classes which remain yet to be dealt with. 

Fortunataly, in respect to both of the above 
interesting and instructive branches of inquiry, 
fairly ample information is avai'able, but more 
especially with reference to the construction is this 
the case, for although, owing probably to the fact 
of no British engineer having been professionally 
connected with this canal, little has been said, and 
less recorded, about this work in English publica- 
tions, ample materials exist in other languages, 
which, in a fragmentary way, have been placed 
before the engineering world. 

Utility of the Corimth Canal in the Past and 
Present.—At the time when the commerce of 
Phoenicia and her colonies was supreme in the 
Mediterranean and the seas immediately adjoining 
thereto, the form and equipment of the vessels 
then employed, precluded, save in exceptional cases, 
the possibility of any but coasting voyages. This 
was also practically the case during the Greek, 
Roman, and early Middle Ages, when seaborne 
commerce was still confined more or less to the 
same area, so there can be no doubt that the exist- 
ence, or non-existence, of a ship canal across the 
Isthmus of Corinth, at any one of those pericds, 
would have affected the commerce of the day much 
in the same way as the Suez Canal has affected the 
commerce of our own day. To mariners hampered 
at every turn by unhandy hulls and sails, and 
forced thereby to navigate continually in dangerous 
proximity to rocks and lee shores, the doubling of 
the three capes of the Peloponnesus was no ordinary 
feat. On the east coast, Cape Mallas always bore 
an evil reputation, and was the terror of Phcenician 
and Greek sailors, while Cape Tenare with its for- 
bidding sentinels (Capes Matapan and Grosso, see 
map, Fig. 1), was fearfully destructive to their 
shipping. The latter, indeed, bore the epithet of the 
‘* oreater slaughterer of men,” and in the caves at 
its foot Cerberus was supposed to wander, the noise 
of the waves on the tempest-beaten rocks being his 
howlings. We can well imagine that a waterway 
across the ‘‘ bridge of the untiring sea,” placing the 
Archipelago in comparatively safe, easy, and econo- 
mical communication with the Ionian and Italic 
Seas, would have been for these early navigators a 
priceless boon. The adoption of man power, in 
a limited way, for the propulsion of vessels in the 
later Greek, the Roman, and the Middle Ages, 
diminished somewhat the desirability for this 
means of communication, but it was not even 
abolished by the vast improvements introduced in 
the art of shipbuilding and the science of navigation 
in more modern times, and its necessity from the 
point of view of safety can only be said to have 
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ceased with the development of steam navigation, | when set against the possible delays involved in a 
while a fair proportion of the advantages to be|canal transit plus the tolls levied therefor. It 
derived from such a waterway in point of ease and | therefore looks very much as if the Corinth Canal 
economy of distance still does and must always|}had been opened some 2500 years too late to be a 


subsist. 


commercial success, but fortunately this, though it 


The narrowest part of the Isthmus of Corinth, | undoubtedly may considerably affect the prospects 


TABLE II. 


NAMES OF PLACES OF ARRIVAL. 


Constantinople. 





Pireus., Smyrna. 
Name of a anaes — 
Place of ' aS Sages Sav- pe eats Sav. | r Sav- 
Departure. Distancesper Saving in Knots. jing jn Distancesper Saving in Knots. ing in Distancesper Saving in Knots. jing jn 
Time eet =i 2 Sl ie 
; ix ‘ for 10- J for 10-| for 10- 
Old | New Pro- Knot Old New Arial Pro- Knot | O'd | New | actual. Pro- Knot 


portional. Boats. Route Route 


Route/|Route Actual. 








knts.* knts. knots percent. hours knte.* knots 
1 


Marseilles... 969 862 107 11.04 10? 1110 1058 
Genova..| 8/4 767 107 12.24 10} 1015 963 
Naples --| 687 | 586 107 15.57 10} 828 § 776 
Messina .. 5610 403 107 21.00 10} 651 599 
Malta --| 636 472 64 11.94 6} 675 658 
Trieste .. 867 707 160 18.45 16 1008 = 903 
Venice + 868 708 160 18.45 16 1009 = 904 
Fiume ° 831 671 160 19.45 16 972 867 
Brindisi .. 43 333 160 $2.45 16 634 529 


Corfu ° 403 | 237 166 41.16 16} |; 544 9433 





portional. Boats. | Route|Route portional. | Boats. 























knots percent. hours knts.*| knts., knots percent, | hours 
52 4.69 5 1349 | 1296 53 3.11 5 


52 5.12 5} =: 1264 | 1201 53 421 5} 
52 6.28 5i 1067 | 1014 53 4.95 5} 
52 8.00 bi | 890] 837! 53 5.95 Bt 
17 2.52 13 827 | 810 17 2.05 | 1% 
105 10.41 | 10$ 1247 | 1141 | 106 8.50 10} 
105 10.41 10 | 1248 | 1142) 106 8.50 | 10} 
105 10.80 104 1211 | 1105| 106 8.75 | 104 
105 16.56 104 | 873 | 767 103 12.14 | 104 
lll 20.40  11y; | 783) 671 112 14.41 11}; 


* The distances are measured round the Southern Cape of Cerigo, but a course between Cerigo and Cape Malea would be from 
80 to 33 knots shorter, excepting for Malta, the difference for which would be only 8 knots. (See Map, Fig. 1.) 


through which the canal is cut, is situated in about 


38 deg. north latitude, while Cape Matapan is in 
36 deg., and the saving in distance between the 
Gulf of Patras and the Gulf of Athens by water 
effected by the canal exceeds 180 geographical 
miles, or 60 per cent. The proportionate savings in 
distance, due to the canal, between various impor- 
tant Mediterranean ports lying to the westward, 
and the Pirzeus, Smyrna, and Constantinople, are 
shown in the above Table. 

These figures prove conclusively that in Roman 
and Greek times, when the bulk of the voyages 
did not extend beyond the A%gean and the Adriatic, 
and were generally confined to even narrower limits, 
the saving in distance, apart from all questions of 
safe navigation, would have effected, through the 
opening of the Corinth Canal, changes in the condi- 
tions of trade in Levant, little short of revolutionary. 
Now, although even Mediterranean voyages are so 
much wider in their scope, and therefore more ex- 
tended, than in former times, they have become so 
much shorter in actual duration, a probable saving 
of even 10 percent. in distance (which rarely means, 
for voyages between the two seas above mentioned, 
more than 10 hours in time) becomes insignificant 





of successfully floating other canal schemes, as 
well as the prospects of the shareholders getting 
any interest for the money sunk in the present 
canal, in no respect affects the interest of the work 
from a historical or engineering point of view. 


(To be continued ) 





THE GALWAY AND OLIFDEN 
RAILWAY. 
(Continued from page 385.) 

PROBABLY the most interesting engineering work 
on the Galway and Clifden Railway is to be found in 
the bridges. We illustrate some of the most impor- 
tant, which may be taken as types of the rest. The 
bridge over the Corrib River, however, demands 
special attention, and will be separately described. 

Commencing at Galway, the first important 
bridge is that over Forster-street (on the skew, 
angle 85 deg.), which consists of four spans—three 
spans being 30 ft. each and one of 36 ft. over the 
street. Itis illustrated in Figs. 29to 35. The clear 
height from the street is 15 ft. 3 in. to the bottom of 
the girder. The masonry in abutments and piers 







es 
Fig .3¢. Connection of Flooring to Main Girders. 











is heavy squared limestone with drafted quoins and 
copings all showing the rock face. The main girders 
are of wrought iron 3 ft. 3 in. deep, stiffened at in- 
tervals as shown, and weighing 43 tonseach. Steel 
trough flooringis laid transversely between the girders 
and asphalted. The troughs contain the sleepers, 
which are embedded in clean gravel ballast. The 
total weight of iron and steel in the bridge is 77 tons. 

The next work is Prospect Hill Bridge, which is 
built in the form of a tunnel, but is really a cut 
and cover. It carries Prospect Hill roadway over 
the railway, and also acts as a retaining wall to 
the town service reservoirs. It was thus designed 
to save the expense of retaining walls of large 
section, which the great height of open cutting 
would otherwise necessitate. Italso afforded desir- 
able building sites close to the town. 

The work is in a cutting, with a maximum depth 
of 36 ft., through boulder clay, which was so stiff 
that it required very little timbering, although some 
was used as a precaution ; the sides and bottom were 
therefore excavated to the exact form of the bridge 
(or tunnel walls), and the brickwork was proceeded 
with in 15-ft. lengths, and covered in as the 
arch and haunching were completed for each 
length. It had to be worked from one face, as the 
material could be disposed of only inthis way. As 
the excavation proceeded, several springs were 
encountered, and these were led by 6-in. cast-iron 
pipes to catch-pits built under the invert, and all 
connected together by a 9-in. cast-iron pipe run- 
ning the full length of the tunnel. The invert con- 
sists of concrete faced with two layers of brick on 
edge, and is segmental and laid in cement mortar ; 
the sides and crown consist of five rings of brick- 
work built in lime mortar, and the haunching is 
of rubble masonry. The faces are of hammer- 
squared limestone of an ornamental character. 
The length from face to face is 240 ft., the extreme 
width is 17 ft. 8 in., and the height from rail level 
to crown of arch is 15 ft. lin. The whole is 
situated on a 12-chain curve. 

The next bridge of importance is that which 
carries the railway over the Headford-road on the 
skew, by one span of 28ft. 10$in. The girders weigh 
3 tons each, and the trough flooring is similar to 
that described for Forster-street Bridge. The total 
weight of ironwork and steel is 184 tons. The 
masonry is coursed rubble in lime mortar; the 
foundations consist of Portland cement concrete 6 
to 1. The next bridge is that over the Corrib 
River, which will be described further on. 

Bridge No. 5 is that over the Woodstock River, 
at 4? miles ; it is 30 ft. square span, with wrought- 
iron plate girder superstructure and steel trough 





bY 
: 
n 
- 
: 
Mt 


i 
4 
| 





SRN 5 St 
Satis ysis cei a 





ihe ae 


foe Sse 


Re Nyce Pe 


Oct. 4, 1895. ] 


ENGINEERING. 











THE 


IM 


Cy 


a 
: 


| 
: 


Ua) 


(For Description, see Page 426.) 























a 
i) 


: 


| 





| 


i} 























Fig. 3. 













Y 
vy) 
Y) 
ZZ 








8); 








1a) “i 


OE 











flooring, which carries the road, and is similar to 
the details shown in Figs. 29to 35 ; it presented no 
difficulty. The total weight of ironwork in this 
bridge is about 18} tons ; the main girders are 34 ft. 
long and 3 ft. deep. 

Bridge No. 6 is 40 ft. span on the skew, and carries 
the railway over the drainage canal at Moycullen, 
leading to Ballyquirk Lake, at 6? miles, with an angle 
of skew of 40 deg. The main girders are 48 ft. long 
by 3 ft. deep ; the total weight of ironwork is about 
264 tons, and the masonry in abutments is squared 
rubble masonry in cement mortar. 

Bridge No. 7 carries the railway over a drainage 
canal at 8} miles; it is 49 ft. span on skew, with 
cross-girders 4 ft. centre to centre carrying 5-in. 
longitudinal floor troughs. The total weight of 
ironwork and steel is 35 tons. The masonry is 
similar to that in other bridges. 

Bridge No. 8, at 8} miles, is the Drimcong River 
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Bridge ; it is 30 ft. span on the skew of 45 deg., and 
is also illustrated by Figs. 29 to 35. Here the foun- 
dations were rendered difficult on account of water 
and the depth to which they were sunk. The ground 
at this place consists of a light layer of peat overlying 
a considerable depth of marl, evidently an ancient 
lake bottom. The water came into the foundations 
so quickly that the lower 6 ft. or 7 ft. could not be 
kept dry, and was filled in with dry rubble, which 
acted as a sumph hole for the 10-in. centrifugal 
pump. Then several feet of concrete were put in 
before the masonry was commenced. No traces of 
yielding in the dry rubble have been detected. 
Bridge No. 9 carries the railway over the Knock- 
bane River at 10 miles ; the span is 23 ft. 1 in. on 
the skew of 60 deg., iron plate girders, with trough 
flooring, carrying the railway. The total weight is 
13 tons. 
Bridges Nos. 10 and 11 are 30 ft. spans of the 


type above described, and presented no difticul- 
ties. 

Bridge No. 12 carrying the railway over the Owen- 
riff River near Oughterard, at 17} miles, is 40 {t. 
span, with wrought-iron plate girders, and steel 
trough flooring carrying the railway. The total 
weight of iron and steel is 264 tons. Some 
difficulty was experienced with the foundations, 
which were below the bed of the river, owing to 
the presence of gravel which was waterlogged. 
The pump working in this could barely keep the 
water under. About 12 in. of flat heavy stones 
were put in, then a kind of coarse bag or chamber 
was formed for the concrete by lining the sides and 
bottom of the excavation with roofing felt and 
disused tarpaulin ; this effectually prevented the 
water from flowing through the concrete, and, 
consequently, the cement was not washed out. The 
pumps, however, had to be kept working night and 
day until the masonry reached ground level. 

Bridge No. 13 is 20 ft. span, No. 14 is 40 ft. 
span, No. 15 is 30 ft. span, No. 16 is 20 ft. span, 
No. 17 is 23 ft. span, all between the 18th and 28th 
miles, with wrought-iron superstructure and steel 
trough flooring, and presented no difficulties. 

Bridge No. 18, at 28} miles, carries the public 
road leading to Clifden over the railway at an angle 
of skew of 60 deg., and is constructed of masonry, 
with brick arch of five rings of brick in cement 
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mortar, with doy’s tooth on the face. The face 
work is of blue brindled brick, and the interior 
of Bridgewater brick. 

Bridge No. 19, at 31 miles, is an ordinary river 
bridge of 20 ft. span, similar to those above de- 
scribed. The foundations of this bridge are on 
gravelly clay, underlying peat about 7 ft. 6 io. 
deep. Immediately over the clay were found 
several pieces of charred fir timber, suggestive of 
an ancient forest fire. 

Bridge No. 20, at 32} miles, carries the railway 
over a river on the skew with a 30-ft. span ; the 
superstructure is similar to one of the spans of 
Forster-street Bridge (see Figs. 29 to 35). 

Bridge No. 21, at 33} miles, has also a 30-ft span ; 
it is similar as to superstructure, and carries the 
railway over Lissoughter River on the skew ; the 
abutments are very high, with long splayed wing 
walls and retaining walls to river; the founda- 
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tions are on rock appearing on general ground 
surface. 

Bridge No. 22 is called Weir Bridge, at 35? miles. 
It carries the railway over a river joining Glen- 
dalough and Derryclare Lakes. The span is 
30 ft., and similar to those above described. The 
abutments were built of masonry in mid-river, 
within cofferdams, on a concrete footing. 

Bridge No. 23, at 37? miles, is 20 ft. span, and 
carries the railway over a small river. 

Bridge No. 24, at 40} miles, carries the railway 
by two spans of 50 ft. over the Cloonbeg River at 
Ballinahinch, and is built on a curve of 24? chains. 
The superstructure weighs 66 tons ; the permanent 
way is carried on cross-girders and steel trough 
flooring, as described below. The river is shallow, 
but rapid; the centre pier is built on rock close 
to the bed of the river, and is buttressed up stream. 

Bridge No. 26, at 46} miles, carries the public 
road leading to Clifden over the railway, and is built 
similar to No. 18. 

Bridge No. 27, at 46}? miles, also carries the 
public road over the railway. The public road 
was diverted for this purpose to avoid level cross- 
ings. The span is 15 ft 4 in. on the square, and 


17 ft. 8$ in. on the ekew, the superstructure 
being trough flooring which supports the roadway 
and plate girder parapets. 
13 tons. 


The total weight is 
Tne abutments were built of blue brindled 





brick throughout, backed with concrete, with dis- 
placers. 

Bridge 28, at 473 miles, carries the railway over 
the river at Clifden by a skew span of 49 ft. The 
superstructure is of a type similar to the 50-ft. 
spans above described. 

There are 13 small accommodation bridges over 
and under the railway, mostly under, with spans of 
12 ft. clear, with iron tops of the trough flooring 
pattern running parallel with the railway. 

The Corrib Viaduct, which carries the railway 
over the River Currib at Galway, consists of three 
spans, each of 150 ft. clear between bearings, and 
a lifting span of 21 ft. on the bascule principle, to 
provide for the navigation. A general elevation cf 
the viaduct is illustrated in Fig. 37, on page 424, 
and a perspective view in Fig. 36. The details of 
the large spans we illustrate in Figs. 50 to 56 of 
our two-page plate, and those of the lifting span in 
Figs. 57 to 73 ; the caissons and piers are illustrated 
by Figs. 38 to 49, on page 424. The girders for the 
large spans are lattice, with ties in pairs sloping down- 
wards from each abutment to the centre at an angle 
of 45 deg., near which they are met by a series of 
similar bracings for counterbracing purposes, in- 
clined in the opposite direction. Vertical struts, in 
pairs, occur at every 7 ft. 6 in. of the length, and the 
ties and struts are attached by gussets at the top ani 
bottom to open trough girders, which form the top 
and bottom booms. The end pillars are similar to 
the top and bottom flanges, and are inclined from the 
bottom towards the centre of the span at an angle 
of 63 deg. 27 min. to the horizontal. The camber 
ia the large spans is 2} in. Each pair of ver.ical 
struts is wini-braced by a single system of flat bars, 
and the top flanges or booms are strongly braced 
overhead, and stiffening |-bars are inserted be 
tween the top bracing and the vertical struts at an 
angle of 45 deg. The flooring consists of Hobson’s 
patent arched steel flooring plates, of a special 
section % in. thick, strongly riveted to the side of 
the trough flanges or booms, and resting on the 
bottom L-iron of the same. The troughs are semi- 
elliptical in cross-section, rising 9 in. in the centre, 
and each covering 2 ft. 6 in. in length of the span 
(Fig. 57). The actual weight of the 150-ft. span 
is 112 tons 5 cwt., and of the lifting span, with 
machinery, 36 tons 16 cwt. The total dead load 
on each span is 213 tons 12 ewt., and the live load 
was calculated at 14 tons per foot run. 

The whole flooring is levelled up to ? in. above 
the crown of trough with tar asphalte; by this 
method of construction the ordinary cross-sleeper 
road could be carried across the bridge on bal- 
last 3 in. under the sleepers, and up to top of 
level of same, except on the lifting span, where 
longitudinal timbers had to be laid without ballast. 
I'he lifting span consists of plate girders with small 
cross girders and rail-bearers. The machinery for 
actuating the span is shown in Figs. 66 to 73; 
the balance-weights weigh 184 tons, and drop into 
slots in the masonry of the pier. 

In erecting the superstructure the bottom boom 
was first laid down on a temporary staging, fixed 
accurately in line, and wedged up to the required 
camber; the flooring was then put on, the end 
pillars and struts erected, and the top boom lowered 
on to these. The riveting was all done by hand. 

The bridge is protected by home and distance 
signals, and is electrically locked from the Galway 
signal cabin, but it has also a cabin of its own with 
five levers situated at the western end. By an 
ingenious arrangement, the bar which locks the 
opening span, once it has been withdrawn, and the 
bascule has been lifted the smallest distance, it 
cannot be shot back until the bridge is again fully 
closed. The arrangement which cuts off the wire 
connecting the signals at the east end is also very 
neat. Each of the large spans has a fixed end and 
a roller end moving on steel rollers fixed ina frame. 
Two wheel guards are carried across the bridge, 
each consisting of a longitudinal balk 8 in. by 
8in., protected at the upper inside edge by a Sin. by 
3 in. by 2 in. L-iron screwed on to balk by coach 
screws on top and by countersunk screws on sides. 
The angle-iron stands 2? in. from outside of rail and 
rises 3 in. over it. 

As to the foundations; those of the east abutment, 
which was situated clear of the river, are formed of 
Portland cement concrete ; that of the westabutment 
being full of springs, the concrete was put in in bags. 
No. 1 pier, at east side of river, was built inside a 
timber cofferdam, and the foundations are of con- 
crete 4 to 1, with masonry footings on hard 
boulder clay. The foundations of the two piers 











carrying the lifting span are each of two 
wrought-iron cylinders (for details see Figs. 40 to 
43), riveted on a staging over the position they were 
to occupy when lowered ; those in No. 2 pier were 
the first sunk, and great difficulty was experienced in 
bringing them to a level bearing all round ; owing 
to the presence of large boulders, they both canted 
when the internal lining of brickwork was put in, 
and in straightening one of them the brickwork 
was so cracked as to require to be taken out and 
rebuilt ; when they canted they were so securely 
held by the surrounding boulder clay that they 
could not be lifted up by the goliath in use, and 
they were too small inside to enable divers to work 
with ease at the cutting edge, while the boulder clay 
was so porous that a 9-in. centrifugal pump and a 
No. 7 pulsometer, working together, could not con- 
trol the water ; consequently the divers worked down 
to the cutting edge outside the cylinders, and by 
blasting and excavating the boulders which were 
holding up the cylinders, succeeded in straightening 
them and bringing them to a uniform bearing. 
The excavation thus made around the cylinders was 
then filled up with concrete in bags, and concrete 
in bags was also put in the centre chamber, which 
was filled with concrete by skips. They could then 
be pumped out, and concrete was put in dry in 
one of them; however, owing to the disturbance 
and strain put upon the riveting and joints of 
the cylinders in the process of straightening 
them, they could rot be rendered water-tight, 
and in the next cylinder the concrete was all 
put in in skips, and no attempt made to pump 
it. The experience gained in sinking these 
latter cylinders enabled those of pier No. 3 to be 
got down and filled very quickly; they were 
hung up by the goliath, and no brick filling 
was putin until they were finally fixed, except some 
filling in the annular portion between the inside and 
outside ring to make them sink. In this position 
they weighed about 40 tons. They were then 
lowered between guide piles until they touched the 
bottom, and sank through the mud into a founda- 
tion that held them ; the goliath was then braked, 
and they were held at this level until the 
divers had excavated away the points of support ; 
they were then lowered down, and the next points 
of support observed and removed, and so on until 
a uniform bearing was obtained. Then a layer of 
bags of concrete was put in, and over them fine 
concrete, and when these had sufficiently set it was 
found that the pulsometer could control all leakage 
sufficiently to allow the masons to complete the biick 
rings up to water level. Caisson No. 4 took 24 
days in sinking. Even in these cases it was not 
considered advisable to put in the centre core of 
concrete dry, as the cement got more or less washed 
out by the pump, and consequently the whole was 
put in with skips. The masonry commenced at 
low - water level, and was hearted throvghout 
with 4to lconcrete. Each cylinder is raised in 
masonry 2 ft. 4 in. to the springing of an arch 
which connects the two cylinders of each pier. The 
character of the masonryis coursed ashlar in uniform 
courses, each stone having an inch draft along 
courses and on vertical joints, and showing the 
rock face on the surface between. The ends of 
each pier are semicircular, of 5 ft. 8 in. radius, 
and the pier is surmounted by a corbelled string- 
course 3 ft. high. The bedstones on which the 
superstructure rests are of Cornish white granite, 
and all the remainder of the masonry is of Galway 
carboniferous limestone, of a dark grey colour. The 
superstructure was laid down on a timber platform 
or staging 31 ft. wide, carried on rows of piling, 
three piles of 12 in. by 12 in. to each, spaced 20 ft. 
apart, each row being diagonally braced. Iron rails 
were laid on this platform, and on it the goliath 
crane (span 30 ft. 6in.) and steam derrick could be 
run backwards and forwards the whole length of 
the bridge. There was also a low-level timber 
bridge which accommodated the passage of the con- 
tractors’ engines with material for the founda- 
tions, &c. 

The manufacturers of the steel and iron work in 
the superstructure were Messrs. Cochrane and 
Son, and for the cylinders, Mr. T. Butler, of 
Stanningley. The signalling was done by the Riil- 
way Signal Company of Fazakerly. The contractor 
for the entire works was Mr. Travers H. Falkiner, 
with whom was associated Mr. E J. Jackson. 

Besides rivers, a large number of streams had 
to be crossed by culverts varying in size frcm 
2 ft. to 12 ft. ; these are built in rubble masonry 
in cement with stone inverts. The longest was 
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that in a deep ravine known as Munga Ravine, 
at about 44? miles, and which was about 40 ft. 
deep: a viaduct was originally intended, but as 
sufficient material was subsequently acquired in 
the vicinity, an embankment was adopted ; as the 
railway crosses the ravine on the skew, it neces- 
sitated a culvert of 112 ft. in length and 12 ft. ia 
width. Itis built of rubble masonry in cement, 
with brick arching; the walls are 5 ft. thick, with 
counterforts 4ft. by 3ft. Wing walls 25ft. long 
were built to catch the slopes of embankment. The 
18-in. drains are flagged at the bottom with flags 
4in, thick let 4 in. under each wall, and were 
covered on top with flags 5in. thick bearing at least 
6‘n. on side walls. Where the railway traverses very 
sidelong ground, as on the mountain side, a larger 
number of culverts had to be consvructed than usual, 
to provide for any sudden rush of water; in many 
instances these culverts were stepped to suit the 
declivity of the mountain stream. A retaining 
wall, 370 ft. long, had to be built on the railway 
side of Clifden River at 47 miles; it is 12 ft. high, 
2 ft. thick at top, 5 ft. thick at bottom, and is built 
of rubble in cement mortar to flvod level, and 
above that height of stone rubble. 


(Zo be continued.) 








THE BRITISH ASSOCIATION. 
(Continued from page 389.) 
Mecwanical SCIENCE. 

In our former notice of the recent Ipswich meet- 
ing of the British Association we brought our 
account of the proceedings in Section G to the 
paper read by Mr. Earle on ‘‘Storage Batteries.” 
There were only two more papers read on this 
day—Monday, September 16—and these were both 
on 

TELEPHONY, 
and were discussed together. The first taken was 
a contribution by Major-General Webber, and was 
on ‘*The Development of the Telephone Service 
in Agricultural Districts,” the second being by Mr. 
A. R. Bennett, on ‘‘Some Lessons in Telephony.” 

General Webber in his paper dealt more espe- 
cially with the county of Suffolk, a map from the 
1-in. Ordnance Survey being hung onthe wall. Onthis 
map all post offices had been marked. The author 
proposed that at each post office there should be a 
telephone call office, and he had marked on the 
map the 29. towns where he proposed there should 
be a telephone exchange. The existing telegraph 
wires on road and rail were shown also. The 
author’s scheme provided single wires and 
earth returns for communication with call offices, 
the connections between the exchanges themselves 
being by twin wires, and it was thought that whether 
the Post Office erected such a system or not, there 
would be no difficulty in using spare space on the 
existing Post Office poles. If the work were not 
undertaken by the Post Office, a wayleave would be 
earned by affording the use of the poles, and the 
public revenue would thus be increased. In laying 
out the scheme the railway lines had been avoided, 
owing to the excessive charges for wayleave and 
maintenance. The author did not think it neces- 
sary that these lines should be of so costly a nature 
as those erected by the Post Office, and if the county 
council carried out the work, very little special 
labour would be required. In regard to details of 
construction, the poles, insulators, bracket:, and 
wire would be the same size as used everywhere 
for light, permanent, military telegraph lines, and 
would be quite as efficient and lasting as the heavier 
material. There would be 25 poles to the mile. 
There would be used small single shed porcelain 
insulators, and screw brackets having a bent shank. 
The conductors would be of phosphor bronze, 
No. 16, and would be stretched within 9 in. ver- 
tical distance of each other. The exchange offices 
would be placed either in county buildings or in 
private houses. The call offices would be in private 
houses. The proposed payment for theze would be 
9l. per annum, with a percentage upon the receipts 
above an average of 23. a day gross. This, it was 
considered, would suffice for rent and attendance, 
which could be given by a boy or girl of 12 years 
old. The subscriptions would vary between 6l. and 
101. a year, according to circumstances. The pro- 
posed charge for a “ talk” would be 2d. within one 
exchange area, and 3d. beyond the area and inside 
the county. The author pointed out the advantages 
that would accrue to the district by the installation 
of such a service. It would be especially valuable 


to the police and the county authorities. The 
transport of small parcels would be facilitated, 
especially in the case of perishable materials, so 
that local tradesmen and farmers would profit. 
How far the system would affect the Post Office 
revenue the author does not pretend to state, but 
his belief is, and this we think will be shared by 
most people, that losses in one direction will be 
compensated for, by gain in other ways. 

Mr. Bennett in his paper drew a very striking 
contrast between the state of telephone develop- 
ment in this country and abroad. He displayed 
maps of the Grand Duchy of Luxembourg and 
the county of Dorset, districts which are of equal 
area and have practically the same population. The 
telephonic communication in the latter was re- 
preceated by one very short piece of line, whilst 
the map of the Grand Duchy was a perfect network 
of telephone lines. Nothing could have put more 
strikingly the backwardness of this country in the 
matter of telephones. In Luxembourg there is an 
exchange to every 160 inhabitants, in Dorsetshire 
one to 2779 persons. It might be thought that Mr 
Bennett had selected the most glaring contrast he 
could find, but this was not the case, the county 
of Dorset and the Grand Duchy having evidently 
been chosen from the fact that they coincide in 
area and population to a very remarkable degree ; 
and, indeed, as Mr. Bennett stated, many counties 
are worse off than Dorset. It would be ioteresting 
to discuss the reason of this failure of England to 
take advantage of the telephone, but this is not the 
occasion on which it can be done. Whether it is 
apathy on the part of the Dorsetshire people (and 
of course the moral applies far more widely than to 
this single county), whether they have not the 
same need of the telephone as the Luxembourgers, 
or whether they have less enterprise and intelli- 
gence than Continental people, are matters which 
might advantageously be given their proper value. 
Is this a manifestation of the commercial decadence 
of England, of which some persons are beginning 
to preach? Mr. Bennett attributes the fact to 
bad management, and in his work, ‘‘The Tele- 
phone Systems of the Continent of Europe” 
(Longmans), he shows’ how even lower rates 
than those charged in Luxembourg, are made to 
pay. A Table was given by the author classifying 
countries by figures of merit, and the author’s re- 
marks are especially interesting. If it is somewhat 
humiliating to us to find the United Kingdom, 
which ought to head the list, about half-way towards 
the bottom, we have the satisfaction of being above 
some of our most powerful rivals ; indeed, it is the 
bare and frugal countries that seem to chiefly occupy 
the leading positions, there being not a single 
‘* Great Power ” in the firat group. 

The joint discussion on General Webber’s and 
Mr. Bennett’s papers was of an interesting nature. 
The President, in proposing a vote of thanks to 
the authors, said that General Webber’s proposals 
struck him as rather Utopian. 

Professor Sylvanus Thompson said that, after 
listening to the’ papers just read, they could not 
but ba impressed by the backwardness of the 
United Kingdom in the important matter of tele- 
phonic communication. The contrast that had 
been drawn by Mr. Bennett between the Grand 
Duchy of Luxembourg and the county of Dorset 
was not flattering to our national pride; and 
Suffolk, judgiog from the figures cited by General 
Webber, did not appear to be much better off than 
Dorset. The time has come for the Government to 
make an earnest effort to give the telephone freer 
play. One Select Committee had met, and proved 
abortive, and another was mooted, and this he 
hoped would meet soon and come to an early 
decision. The Government had three courses open : 
1. To take the whole telephone system into its 
own hands on terms that were fair to the sub- 
scribers and calculated to meet the requirements of 
the community, at the same time avoiding paying 
exorbitantly for the existing lines, into the cost of 
which ‘‘ watered ” capital and payments for expired 
patents entered largely. 2. To maintain the pre- 
sent monopoly. 3. To grant additional licenses 
and allow municipalities and others possessed of 
spirit enough to find the necessary money, to share 
in the development of the country, and give it the 
benefit of their enterprise unhampered by super- 
fluous and ‘‘ watered” capital. The continuance 
of the present state of things is impossible, and he 
called upon the Government to make a definite 





choice of the course to be pursued, and then to 
follow it with decision and a liberal interpretation 





of public requirements. Monopolies he did not 
like, but if a monopoly was necessary he thought 
that it should be in the hands of the State, which 
was, in a certain degree, amenable to public 
opinion, and not in those of a private company. 

Sir Frederick Bramwell said that he was old 
enough to recollect the controversy which raged 
around the proposal that the Government should 
acquire the telegraphs, and he remembered that one 
of the strongest arguments advanced in favour of 
that step was that while companies were prone to 
serve only important towns and loczalities from which 
a paying traftic could be derived withvut much out- 
lay or trouble, the Government would provide tele- 
graphic facilities in smaller towns where profits 
could hardly be easily acquired, since the benefit of 
the community as a whole would naturally be re- 
garded more than immediate returns. That was 
the theory ; the practical outcome was that if the 
inhabitants of a small town or village wanted the 
telegraph, the Post Office said, ‘‘ We will put you in 
the telegraph on condition that you give us a seven 
years’ guarantee that we shall suffer no loss. So 
much is required to cover expenses; if the receipts 
fall short of this, you must make the deticiency 
good.” That rule had been enforced in a village in 
which he was interested. The guarantee had been 
given, and the Post Office had erected a wire and 
put a telephone at the end of it in lieu of the usual 
telegraph instrument. The receipts did not cover 
the guarantee, and for the past two years he had 
been called upon for his share of the deficiency. 
That was how the Government treated the tele- 
graphs—possibly they would act similarly in regard 
to the telephones if they got them—he could not 
say. But he must own that he thought General 
Webber placed too much emphasis on the import- 
ance of agricultural communication. There were, 
he thought, few agricultural matters that called for 
prompter treatment than the postal service afforded, 
and the fact that the guarantee required in the 
village he had referred to had to be made good, 
showed that the villagers did not much care for the 
telegraph when they had got it; why then should 
they act differently with regard to the telephone ? 

Mr. Robertson said that as one possessing a good 
knowledge of the shortcomings of the existing 
systems of communication ia Suffolk, he could not 
endorse the conclusions of the last speaker. The 
scheme of a telephone system for Suffolk which 
General Webber had prepared and put before them 
was in his opinion eminently calculated to facilitate 
intercourse throughout the county and to benefit 
its trade. The telephone was not on all fours with 
the telegraph. As he understood it, General 
Webber proposed to bring some dozens of small 
places which were not touched by the telegraph at 
all, into connection by means of the telephone ; he 
would, therefore, provide local communication, 
which the telegraph did not. Villagers did not 
often want to telegraph to strangers at great dis- 
tances, hence the small use they were apt to make 
of the telegraph ; but if they could communicate 
readily amongst themselves and immediate neigh- 
bours in the county, a different state of things 
would arise, and it was certainly premature to fore- 
doom to failure an experiment which had never 
been tricd. At the same time, some degree of 
education in the uses of the new facility would 
probably be required, and he was not prepared 
to say that the scheme would prove remunerative 
from the outset, although he believed it would 
do so later on. 

Professor A. C. Elliott said that he was struck 
by the facts regarding foreign telephonic progress 
set forth by Mr. Bennett, and would be glad to 
learn whether this gentleman was prepared with 
any scheme for remedying the existing unsatis- 
factory state of things in the United Kingdom. 

General Webber, in replying to the discussion, 
said that at first he had been sorry to hear his pro- 
posals characterised as Utopian by the chairman, 
but on reflection was quite content, because no new 
proposal had ever been brought forward in this 
country that had not at first been stigmatised as 
Utopian. That applied to every important industry 
and invention that could be named, and he could 
not expect better treatment than had been accorded 
to railways and telegraphs. His scheme for Suf- 
folk might be styled Utopian, but what were the 
facts? He proposed 26 telephone exchanges for 
Suffolk, and Mr. Bennett’s map of Luxembourg 
showed that 59 exchanges already existed in that 
country, the area of which was less than that of 
Suffolk ; and that each and all of these were con- 
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nected by trunk lines. There could be nothing 
Utopian about his scheme, therefore, for it was 
already excelled elsewhere. He was sorry Mr. 
Preece had taken no part in the discussion, and 
supposed he was deterred by his official position. 
Nevertheless, he should have liked to have heard 
Mr. Preece’s opinion, as an engineer, of the figures 
he had put forward, and which he had been told 
were, if anything, over than below the mark. If 
Sir Frederick Bramwell could become acquainted, 
as he wished he could, with the very numerous 
agricultural friends which he (General Webber) 
possessed in Norfolk and elsewhere, he would alter 
his opinion as to the country people not under- 
standing or requiring the telephone. On the 
other hand, he had been the recipient of many 
communications which showed the exact contrary 
to be the case. They fully appreciated its con- 
veniences, and regretted that the opportunities of 
taking advantage of them were withheld. 

Mr. A. R. Bennett said that he would like to 
explain that his paper had not been written in con- 
cert with General Webber. The General had 
evolved his scheme for Suffolk, and he (Mr. 
Bennett) had independently prepared his own 
paper, which accidentally, but none the less, he 
thought, appositely, showed that the General’s 
ideas were not only not Utopian, but had actually 
been given effect to, not in one but in many places 
abroad. As an Englishman he could not regard 
with complacency English counties like Dorset re- 
presented by blank spaces on the telephonic map, 
while Luxembourg, Finland, Norway, and other 
countries were shown in an advanced state of de- 
velopment. He had heard the remarks about the 
want of understanding and enterprise said to 
characterise the British peasant and the British 
agriculturist, but he would not for one moment 
admit that the inhabitants of Suffolk or Dorset or 
Jersey were one whit less intelligent or less dis- 
posed to take advantage of modern improvements 
than Finns, Norwegians, Luxembourgers, or any 
other foreigners whatever. The differences in the 
results obtained were due entirely to the differ- 
ences in the modes of administration and the 
opportunities afforded. The telephone in this 
country had been made a mystery of, and by means 
of exorbitant prices and impracticable regulations 
had been removed from the ken of those of mode- 
rate means. Abroad, matters had been differently 
managed, and foreigners were consequently in 
possession of aids to trade which were denied at 
home. During his long experience he had had many 
opportunities of judging of the utility of the tele- 
phone for general and agricultural purposes, and 
his earnest advocacy of a free extension and more 
liberal measures was the outcome of this experience. 
That experience a'so taught him that General 
Webber's estimates for constructing the proposed 
lines in Suffolk were suflicient, and were even rather 
more than sufficient. He had nodoubt that the work, 
undercompetentsupervision, could bedune, anddone 
well, forthe sumnamed. Inreply to Professor Elliott, 
he thought that the methods that had placed the 
Scandinavian countries at the head of well-tele- 
phoned countries were those which should be at 
least tried in this country. It was evident that the 
characteristics of management which had produced 
such good results were not reconcilable with any 
form of monopoly, and he would certainly recom- 
mend the Government to see what a freer trade in 
telephones will accomplish before deciding on either 
the first or the second alternatives suggested by 
Professor Sylvanus Thompson. 

The President said that the state of development 
attained in Luxembourg and other countries men- 
tioned was certainly remarkable, and pointed to 
greater possibilities at home than he would have 
anticipated ; but the telephone was not a branch of 
engineering which had come much within the scope 
of his experience, and he was, perhaps, hardly 
competent to judge. He coulc scarcely appreciate 
General Webber's point when he attributed deple- 
tion of agricultural districts partially to the action 
of the post, and then proposed to cure it by means 
of the telephone. But all would agree that the 
development of telephonic communication in this 
country was greatly to be desired, and they must 
hope to see it speedily brought about. 

The meeting then adjourned. 


THe Fie_p TELEGRAPH IN THE CHITRAL 
CAMPAIGN. 
The last day on which Section G met was the 
Tuesday of the meeting, September 17, when a long 
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and varied programme was disposed of, nine papers 
in all being read. 

The section did not at first meet in the spacious 
room on an upper floor allotted to it, but in the 
Ipswich Public Hall, where the Presidential address 
had been given. The paper first on the list was on 
‘The Field Telegraph in the Chitral Campaign,” 
by Mr. P. V. Luke, Deputy Director-General of 
Telegraphs in India. The author illustrated his 
paper by means of lantern slides. The army field 
telegraph in India is, it appears, supplied by the 
Civil Telegraph Department, which has dépots for 
the purpose at various points. All the equipment 
is arranged for ‘‘ pack” carriage, the maximum 
weight of any one package being half a mule load, 
or 80 lb. The author proceeded to give details of 
the instruments used, and then gave an account of 
the operations carried out during the recent opera- 
tions in connection with the Chitral Expedition. 
We shall publish an abstract of Mr. Luke’s paper. 


A MoveMEnT FoR SIDEROSTATS. 


The meeting having adjourned to the usual meet- 
ing place, Mr. G. Johnstone Stoney, F.R.S., de- 
scribed ‘‘A movement designed to attain astro- 
nomical accuracy in the motion of siderostats.” 
It would be impossible to deal with this interesting 
subject intelligibly without the aid of illustrations, 
and we must leave it for the present. It may be 
stated, however, that Mr. Jeremiah Head pointed 
out the motion was not new, having been long 
known in mechanical engineering, and had actually 
been patented for use with twin-screw propellers. 
Mr. Stoney said he recognised that the motion was 
notnew. He stated that Sir Howard Grubb was 
to make a mirror 5 metres in diameter for a sidero- 
stat. 

Fiovur Mitiinae Macutery. 


Mr. F. W. Turner next read a paper on ‘‘ Modern 
Flour Milling Machinery.” The author first briefly 
referred to the varying characteristics of different 
kinds of wheat. English wheat, he said, is sweet 
and of good colour, but is deficient in strength, as 
there is often not sun enough to ripen it. The 
first machine referred to was the warehouse or 
receiving separator, which consists of a series of 
sieves to separate impurities, a current of air blow- 
ing out the dust from the stream of wheat as it 
leaves the machine. The wheat is taken to the 
silos for storage. The next machine dealt with 
was the separator proper, which also consists of a 





fan and a series of sieves. From this the wheat 


passes to the cylinders for removing cockle, barley, 
and oats. These are metal cylinders having a 
Jarge number of indentations on the inside. Those 
for removing cockle seeds have indentations tco 
small to hold a grain of wheat; and in those for 
removing barley and oats the indentations are 
sufficiently large to hold the wheat, but not large 
enough to contain barley and oats. Washing 
and drying follow next, and the wheat is then taken 
to the smutter or scourer, which breaks off dirt 
or impurity from the berry. The action depends 
on friction or scouring. The grain is then once 
more passed over sieves, and the light stuff blown 
out, after which it is fed into a cylinder with a 
perforated covering, in which revolve beaters. 
After the scourer comes the brush machine, which 
consists of a circular brush revolving in a cylinder, 
and which finishes the cleaning process. The dust 
is drawn away by afan. Any particles of iron or 
steel are extracted by a magnetic machine. The 
author next proceeded to describe in detail the 
machines by which the operations referred to were 
performed. The most interesting of these were the 
washing and drying machines before referred to. 
Washing machines dissolve and remove dirt and 
extract stones. About the first operation there is 
no difficulty, but the second is not so easy, and, 
but for the difference in specific gravity between 
the stones and the wheat, would be impossible. 
This difference is not great, but it is just sufficient 
to make the stones sink in water immediately, 
whilst the wheat floats for a moment and then sinks 
gradually. Wheat is fed into the machine, and 
flows in a hollow stream down the outside of a 
hollow cone, from the apex to the base. Fixed to 
this cone is another cone, the latter being inverted, 
and the edges of the two cones are in the same 
horizontal plane. The lower cone is, however, 
2 in. larger in the maximum diameter than 
the top one, thus leaving an annular space of 
about 1 in. wide between the bases of the cones. 
Water is constantly fed into the lower cone, and 
escapes through the annular space, where it meets 
the descending stream of wheat. The stones at 
once descend into the lower cone, but the wheat 
floats momentarily, and, its momentum being thus 
checked, it is carried over the edge of the lower 
cone by the outflowing stream of water, water and 
wheat falling into the outer basin of the machine. 
Another interesting feature in the author’s paper 
was his description of the application of Mr. Beau- 
mont’s ingenious ‘‘vibromotor” movement to 





scalping machines, a combination which, we under- 
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stand, has proved remarkably successful. It would | first of these is the method used for keeping bear- 
be impossible to make clear the mechanism| ings oiled, a device which, if not altogether new in 
of the machines described without the aid of | principle, is worth describing as likely to prove useful 
the drawings exhibited by the author on the walls|in other positions. The bearings are of phosphor 
of the room. There are, however, one or two other | bronze, and are of exceptional size both in diameter 
features to which reference may be made. The|and length. A spiral channel is cut from end to 

















end on the inside of the bearing, and connected 
with one end is a tube through which the oil is fed 
to the channel. The lubricant passes through the 
spiral groove, and emerges at the other end into a 
channel formed in the exterior part of the bearing, 
and is thus conveyed back to the opposite end of 
the bearing. Here there is a collar fixed on to the 
shaft or spindle, and this acts as an elevator, taking 
the oil up to a small scraper, by means of which it 
is conveyed into a reservoir, and thence to the 
feed end of the spiral groove in the bearing. With 
this arrangement it is found that the bearing does 
not get dry, and there is no waste of oil. The col- 
lection of dust which has been extracted from the 
wheat is one of the most difficult problems the miller 
has to face. The practice a few years ago was to 
have large stive-rooms, into which all the dust was 
blown, but these took up so much space and were 
considered so to increase the danger of fire by the 
insurance companies, that machines were intro- 
duced for the purpose of extracting and depositing 
dust from the air. Mr. Turner was of opinion that 
out of the large number of machines that had been 
introduced, not one is entirely satisfactory. In the 
course of the paper, reference was constantly made 
to the part played by silk in milling machinery. 
The author stated that these silks have to be of the 
very best make, and that they are imported directly 
from Switzerland. The finest silk used has 148 
threads tothe inch, but the most usual for dressing 
flour has from 84 to 114 threads per inch. 

A short discussion followed the reading of the 
paper. Sir Frederick Bramwell said that doubtless 
most persons thought flour was still ground in the 
old way between millstones. Mr. Turner’s paper 
would be a revelation to such people. He remem- 
bered that in 1846 air was first used in the process 
of milling, a draught being blown into the eye of 
the mill to keep the corn cool and take out the 
matter finely ground. By the practice of crushing 
rather than grinding, it was possible to separate out 
those parts of the grain which were most required 
for food. 

Mr. Beaumont said that in no industry had there 
been greater changes during the last 15 years than 
in milling, and the author’s paper gave a fair idea of 
what had been accomplished. The fluting of the 
chilled rollers was a remarkable piece of work, as 
they had an example of the greatest accuracy of 
workmanship with a material as hard as it was pos- 
sible to get any metallic substance. In regard to 
the author’s remarks about the collection of dust in 
a large room where it was allowed to settle, and the 
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fact that a satisfactory machine had not been de- 
vised for extracting dust from air, the speaker re- 
ferred to the ‘‘ cyclone” separator which was 
successfully applied for the purpose, although 
doubtless with very fine dust considerable difficulty 
arose. 

Sir Frederick Bramwell explained that the stive- 
room was not simply a big empty room, as ap- 
peared to be supposed, but had numerous parti- 
tions formed of bunting, &c. 

Another speaker dwelt on the fact that flour of 
extremely fine character, such as was produced 
by modern machinery, was not so healthy as that 
made in the more primitive manner. The point is 
naturally one of the highest importance, but evi- 
dently it was one which could not be properly 
discussed in Section G. 

In replying to the discussion the author said 
that if doctors decided it was preferable to leave 
any part of the berry now extracted in the flour, 
the machines he described would be just as well 
fitted for the purpose. 


LinotyPeE PRINTING. 

A paper by Mr. J. Southward, entitled ‘‘ The 
Production of Letterpress Printing Surfaces with- 
out the Use of Types,” was next read. This was 
an interesting paper, in which the Linotype system 
was excellently described, the author illustrating 
his explanation of the process by means of wall 
cartoons. Without the aid of the latter it is diffi- 
cult to make the matter quite clear, but we will 
endeavour to give a general idea of the method by 
extracts from the paper. Instead of types being 
composed in the ordinary way, matrices—corre- 
sponding to the types to the extent of having 
charactersengraved upon them, or punched into them 
in intaglio—arecomposed. Whenasufticientnumber 
of matrices to form a line of given length are 
assembled, they are cast, and a bar of metal formed 
which has a surface in relief equivalent to one 
consisting of separate types. These bars may be 
regarded as stereotypes of single lines, and they 
are produced almost automatically by the Linotype 
machine. This machine comprises mechanism for 
(1) composing the matrices ; (2) casting from them 
when they complete a line of reading matter ; and 
(3) distributing the matrices of which that line 
has been composed, back again into their proper 
magazines, so that they may again be used 
for forming succeeding lines. These three opera- 
tions are carried on concurrently ; that is to say, 
while the matrices of one line are being composed, 
the matrices of the previous line are being cast 
from, and at the same time the matrices for the line 
before that again are being distributed. We will 
not attempt to follow the author in his description 
of the ingenious and intricate mechanism by which 
these operations are automatically carried out. Of 
course, as man has never yet been able to emulate 
the ancient fable and endue inanimate matter with 
intelligence, and no machine has been devised 
which can read manuscript, human intervention is 
necessary, but this goes no further than the touch- 
ing of keys by the compositor so far as the work of 
composing is concerned. The Linotype machine is 
full of delights to the mechanic when he first makes 
its acquaintance, especially if he has a knowledge 
of the ordinary operations of printing and compos- 
ing. The method of ‘‘ justifying” by double 
wedges is beautiful in its simplicity, and the me- 
chanism for distributing the type, or rather the 
matrices, is equally pleasing. The latter acts on 
what may be described as the lock and key prin- 
ciple. A matrix slides along certain bars until it 
comes to a place where certain indentations—which 
may be likened to the wards of the key—coincide 
with the pattern of the bars. At this exact spot, 
therefore, the matrix will drop down, just as the 
right key will fit into and turn its own lock, and 
thus the matrix must necessarily find its way into 
its proper receptacle, so as to be unerringly forth- 
coming when the operator again strikes the key to 
release it. This mechanical certainty is a necessity 
of the system, as no mistakes can be allowed in 
this method of composing. 

In regard to practical results, Mr. Southward 
tells us that the lines are produced from six to ten 
times more rapidly than the most expert compositor 
could put together in his composing stick the types 
that would be necessary to form an equal quantity 
of reading matter. One machine provided with the 
necessary stock of matrices will produce all the 
body founts used in a book or news office. It will 


also produce them in any quantities if supplied with 





sufficient pig metal. This costs 14d. per pound, and 
from it bars are made corresponding in every respect 
to type costing from 1s. 2d. to4s. per pound. Each 
machine is capable of working at a speed of about 
14,000 letters per hour, ordinary operators, after 
a little practice, attaining a rate of from 8000 to 
10,000 per hour. The speed for average hand 
compositors, even when supplied with type ready 
distributed, is 1500 letters per hour. By the use 
of machinery for typesetting and distributing a 
speed of about 10,000 per hour has been reached, 
but only by the employment of three operators— 
one to supply the machine with type, one to 
manipulate the keyboard, and one to justify the 
composed matter. The Linotype machine is 
worked by one operator only. Coming to a money 
standard, the author stated that an economy of 
about 40 per cent. was effected by using the Lino- 
type machine as compared with compositors’ wages 
in London. The machine further etfects a great 
saving in regard to the purchase and wear and 
tear of type, the cost of frames, cases, and other 
appurtenances. One Linotype occupying about 25 
square feet will, so it is alleged, readily do the work 
of six men, whose frames would in the ordinary 
way occupy about 300 square feet. The machine 
was invented by Ottmar Mergenthaler, a clock- 
maker, who commenced his experiments in 1880, 
but fundamental alterations have since been made. 
The present type of machine was introduced into 
this country in 1891. The most important improve- 
ments have been made by the engineer of the Lino- 
type Company, Mr. John Place, M.I. Mech. E. 
The patents connected with the machine reach the 
extraordinary number of 1500. 

The discussion on this paper was of a somewhat 
novel kind, being carried on largely by the re- 
porters professionally engaged in the room. It was 
very natural that these gentlemen should speak for 
their confréres in the printing office, but however well 
they may have been acquainted with the mysteries 
of the composing room, they did not show any great 
aptitude in grasping the mechanical details the 
author had described in his paper. For this reason 
some of the criticisms were somewhat wide of the 
mark, The chief point raised was the difficulty 
that would arise in correcting proofs. If a single 
letter had to be altered, the whole line would have 
to be recast. This is, of course, an obvious and 
serious disadvantage, but if it led to greater 
care on the part of writers it might not be an 
unmixed evil, especially from the newspaper pro- 
prietor’s point of view. A fairly practised jour- 
nalist should, with reasonable care, be able to 
produce fair ‘‘ copy ;” whilst for manuscript con- 
taining matter that requires more thought, and 
where the author may fairly demand to see 
his composition in proof, recourse should 
be had to the typewriting machine. Other 
objections brought to bear were the inability 
of the Linotype machine to set tabular matter, or to 
use italics. The first marks the undoubted fact 
that the machine has limitations, but with regard to 
the second point the use of italics is very largely 
simply conventional, and the matter would not 
suffer in lucidity or strength if the Roman character 
were substituted. For the purpose of emphasis 
italics have happily gone out of use to a large 
extent, and possibly might be abandoned altogether 
with advantage. There are few things more annoy- 
ing to a reader than a volume full of italics, as are 
many of the old books, such, for instance, as 
‘Tom and Jerry.” It is like a schoolgirl’s letter, 
all underscoring and notes of exclamation. If 
a writer cannot command attention without the 
adventitious aids of varying type and fancy letters, 
he is not likely to have much to say worth listen- 
ing to. As a practical rejoinder to the adverse 
criticisms in the discussion, Mr. Southward stated 
that there are now 600 of these machines at work 
in newspaper offices in this country. 


Tue B.A. Screw GAvGE. 


The next paper taken was Mr. R. E. Crompton’s 
‘Memorandum on the British Association Screw 
Gauge for Small Screws.” This was read in abstract 
by the secretary in the absence of the author. It 
was stated that a large number of users, including the 
Post Office, have adopted the standards laid down 
by the British Association committees, and in 1890 
the London Chamber of Commerce made efforts to 
get the electrical trade to adopt the gauge, with the 
result that nearly every maker agreed to do so. 
Unfortunately, however, a certain number of small 
makers, chiefly in Birmingham, have failed to 











comply with the rules laid down, and this often 
leads to inconvenience. One of the chief diffi- 
culties has been the obtaining of standard gauges, 
The author gives the following 4s a desirable clause 
in a specification, “ Testing.—Each box of screws 
will be tested as follows: A handful of one dozen 
screws will be selected at random from each 
box. These will be tested both as to the 
screw portion and the plain portion of the shank by 
being respectively screwed or passed through the 
corresponding maximum and minimum gauge holes 
in the standard plates supplied on loan with the 
order, and which must be returned with the finished 
screws. Any screw which cannot be screwed or 
pressed by hand into the maximum female gauge, 
or which can be screwed or pressed by hand with- 
out forcing into minimum gauge, will be rejected. 
If more than one screw in each dozen thus tested is 
so rejected, the whole box will be returned to the 
contractors.” The author suggested that a complete 
set of standards should be made and deposited with 
the Board of Trade or a central institution. He 
also suggests that in order to make the standard 
screw gauge universal, an illustrated report should 
be issued giving sizes, clearances in gauge plates, 
best method of reproduction on lathes, &c. 


Factors oF Sarety FoR Marine Bor.ers 
AND ENGINES. 

Mr. John Key, of Hull, read a useful and sug- 
gestive paper on ‘‘ Uniform Factors of Safety for 
Boilers and Machinery of Steamships.” The 
author pointed out that no uniform code of inter- 
national regulations has yet been adopted by mari- 
time countries for the safety of ship machinery. 
The following Table will prove useful, as showing 
the working pressures allowed by various authori- 
ties with steel boilers as stated : 
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The water-pressure test allowed by the British 
Admiralty provides that not four-ninths of the 
ultimate strength of the shell shall be exceeded, 
and the working pressure is fixed at 90 lb. below 
the test-pressure, which is called the ‘‘ constant 
margin” of safety for all pressures. The Board 
of Trade allow a factor of safety 4.5, with additions 
according to the circumstances of each case. 
Lloyd’s Committee add 4 in., and the British Cor- 
poration add ;/; in. to all thicknesses for wear, and 
their constants vary according to the form of riveted 
joint. Hamburg rules allow a factor of safety 5.0, 
reduced to 4.7 when the longitudinal seams are 
drilled and double-riveted. Bureau Veritas allows 
a factor of safety of 4.4 after the plates have been 
corroded away by 0.04 in. These authorities all 
differ in their respective rules for diameter of 
shafts, thickness of plates forming flat surfaces, 
stress on stays, thickness of plain or corrugated 
furnace tubes, steam pipes, and area of safety 
valves. The author quoted as an example of how 
unnecessarily we are hampered by want of unifor- 
mity even in boiler fittings and connections in the 
case of water-gauges, that the English Board of 
Trade insist on having cocks or valves next the 
shell of the boiler, whereas the German Board of 
Trade will not have such a fitting. The conse- 
quence is that ships running to Hamburg are fitted 
with two standpipes, one with cocks and one with- 
out. To this the English Board of Trade has to shut 
its eyes, as the German standpipe, from their point 
of view, is unsafe, and ought not to be allowed. 

There is no doubt, that the anomalies to which 
Mr. Key here draws attention have caused for 
some time past considerable inconvenience, and 
there is no good reason why they should not be 
removed. It waits for some one to take action, 
and Great Britain, as the leading maritime State, 
might appropriately take the initiative. It is to be 
hoped Mr. Key’s papers will bear fruit. 


THE TRANSFER OF HEAT THROUGH PLATES. 
Mr. W. G. Walker next read a paper entitled, 
“Experiments on the Transfer of Heat through 
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Plates in variously arranged Surfaces.” Two brass 
cylinders were taken, one being fitted with copper 
ribs soldered on, and variously arranged, the other 
cylinder being without ribs. The author's conclu- 
sions were that the ribbed surfaces increased to a 
considerable extent the rapidity of transfer of heat, 
either when absorbing heat from steam or dis- 
charging it into the air. The effect was not so great 
when cooled in water. In an externally ribbed 
cylinder the greatest advance in temperature over 
the corresponding plain one was 18 deg. Fahr., 
33 deg. Fahr., 8 deg. Fahr., when in contact with 
steam, air, and water respectively. The addition 
of internal ribs to external ones did not produce 
much effect. With the internal ribs alone, the 
rapidity of transfer of heat was increased when 
cooled in water, but practically no effect was per- 
ceived when in steam or air. The external ribs 
were more effectual in discharging heat to the 
atmosphere than in absorbing it from steam. 


(Zo be continued.) 





ELECTRIC CARRIAGE. 

AtrnuoucHu America is the home of electric traction, 
very little has been done there on the storage system. 
Some trials were made of battery cars, but the great 
success of the trolley soon caused them to be aban- 
doned. Again, it was not until the time of the 
Chicago Exhibition that any electric launches were 
built in the States. Last year a road carriage driven 
by accumulators was tried there for the first time. 
This carriage, which was designed and built by Mr. 
Henry G. Morris and Mr. Pedro G. Salom, is illus- 
trated on page 416 of this issue. As will be seen, it 
is very strongly constructed to carry the 1600 lb. 
weight of accumulators with which it is equipped, the 
total running weight being 4250 lb. The power of the 
motor is transmitted through gearing to the hind 
wheels, the last wheel of each train being ag 
to the spokes of one of the carrying wheels, The 
fore carriage is fitted with gearing actuated by a 
horizontal steering wheel in front of one of the pas- 
sengers, Close to the steering wheel is the brake 
handle, and the switch-rod, while an electric bell 
serves as an alarm to warn pedestrians. 

The vehicle carries 60 accumulators of 100 ampere- 
hours capacity each, and is stated to be able to go from 
50 to 100 miles, according to speed and gradients, 
without recharging. This certainly seems a high 
figure, since the entire charge only represents 16 
ampere-hours of stored energy, and has not only to 
drive the vehicle, but also to overcome the friction of 
the motor and the gearing. The general appearance 
of the carriage is good and workmanlike. 





JOGGLE PLATING. 

On page 417 we illustrate a cargo steamer lately 
built and engined by Messrs. William Doxford and 
Sons, of Sunderland, This vessel, the Forest Abbey, 
is built on the turret principle which Messrs, Doxford 
introduced a short time ago, and upon which they 
have now built quite a number of vessels. This vessel 
is 280 ft. long, 38 ft. wide, and 21 ft. 9 in. in depth. 
She is fitted with three-stage compound engines made 
by the builders and having cylinders 21 in., 35 in., 
and 57 in. in diameter by 39 in. stroke. The boilers 
are two in number, and are 12 ft. 11 in. in diameter 
and 10 ft. long. The Forest Abbey does not differ 
in any very essential particulars from other vessels 
of the same class built by this firm, but the illus- 
tration is interesting as giving a good general idea 
of the appearance of the turret steamer, a type which 
appears to be rapidly assuming an important position 
among cargo-carrying vessels, It will be remembered 
that in our issue of May 26, 1893, under the title of 
‘‘A New Type of Cargo Steamer,’’* we illustrated and 
described very fully the first vessel of this class that 
was built. The opinion then formed as to the advan- 
tages of this class of vessel appears to have been ful- 
filled; as no less than 22 steamships of continually 
increasing size have been constructed on the turret 
principle since the Turret was laid down. 

A new departure in ship construction which 
Messrs. Doxford and Sons have introduced in their 
turret vessels is a method of ‘‘joggle plating.” The 
idea is not altogether new, but it is only lately that 
it has been used on any extensive scale, and the 
fact that it is now successful is largely due to the 
machine for forming the joggled edge to the plates 
which was invented by Messrs. Bell and Rockliffe. This 
machine we illustrate on page 417 ; and from it the 
design of the joggle plating can be followed. It will 
be seen that by means of a pair of rolls with projec- 
tions on them, the edge of the plate is bent down so 
that its two surfaces no longer lie in their same re- 
Spective planes, although they are in parallel planes, 
excepting just where the bend occurs. In speaking 


* See ENGINEERING, Vol. lv., page 733, 





of planes we are, of course, neglecting any curvature of 
plates due to the contour of the ship. It is only the 
outside strakes of plating that are treated in this way, 
both edges being joggled, and it will be seen that the 
very shallow trough section thus given to the plate, 
will enable the edges to be lapped over the inside 
strakes for riveting, and yet the outer plate will lie 
against the frames, excepting, of course, where it laps 
the adjoining plates. 

The advantages are obvious. In the first place, 
packing pieces are not required between the frames 
and the outside strakes, as in the ordinary in-and-out 
strakes of plating. Rivets may, therefore, be reduced 
in length,and there is asaving of cement in the bottom. 
The first, of course, is the chief item, and it is sur- 
prising what a lot of weight is given to packing pieces. 
For example, taking an actual instance of a ship of 
2700 tons gross, and with a deadweight capacity of 
4100 tons, it was found that no less than 37 tons 17 ewt. 
was saved in all by the application of the joggle-plate 
system. It should be explained that this was one o 
the turret ships, otherwise the difference between the 
gross tonnage and the carrying capacity would seem 
somewhat excessive. The saving in cement is due to 
there being no necessity for additional thickness over 
the outside strakes of plating ; or perhaps one should 
say what would ordinarily be the outside plating. 
From astructural point of view the great advantage of 
the system is the avoidance of long rivets in the 
attachment of frames to outside strakes. A short 
rivet is of course, easier, to work, and is likely to be 
more effectually closed. 

During a visit we paid to Messrs. Doxford’s yard 
some time back, we found evidences of an appre- 
ciation of the value of engineering progress for which 
the Pallion Yard has been distinguished. Our readers 
will remember the torpedo-boat with liquid fuel fired 
boiler which Messrs. Doxford designed and built, and 
which was remarkably successful in its trials, This 
boat has not led to other vessels having boilers fired 
in the same way, a fact doubless due to the cheap- 
ness of coal. Experiments were, however, being made 
with mechanical stoking for marine purposes, and we 
understand these promise favourably. Three of the turret 
vessels were being fitted with water-tube boilers, and 
one at least of these has since been tried. One was fitted 
with quadruple-expansion engines, which would work 
at 2001b. pressure, whilst another had forced draught. 
These things may be considered fairly advanced practice 
for cargo boats. A large cargo-boat which would havea 
deadweight capacity of 11,250 tons was about to be 
laid down. The dimensions were 455 long between 
perpendiculars, 58 ft. wide, and 34 ft. 8 in. moulded 
depth. This vessel will be joggle-plated, a system 
which Messrs. Doxford intend applying to all their 
ships. The engines, which are to be made at the 
engine works, will have cylinders 29 in., 50 in., and 
80 in. in diameter by 51 in. stroke. The boilers will 
be of the return-tube type, with Serve tubes, and 
Brown’s induced draught will be applied. The average 
speed at sea will be 10 knots, the indicated horse- 
power being 2400. The two torpedo-boat destroyers 
which Messrs. Doxford are building for the Admiralty 
were then ready for launching. They have Yarrow 
boilers ; one of them went on her preliminary trial 
yesterday. 





THE WESTINGHOUSE QUICK-ACTING 
BRAKE 


In our last issue (see page 399 ante), in commenting 
on Mr. Worsdell’s report on the Westinghouse quick- 
acting brake trials, we said that we should illustrate 
certain methods of conversion of the ordinary Westing- 
house brake into the quick-acting type. On page 
421 we give three illustrations showing different 
arrangements of brake cylinder and triple valve. 
Fig. 1 shows the method of conversion adopted by the 
North-Eastern Railway Company, on the train on 
which the experiments were made, and by which the 
connections to the triple valve A to the brake cylinder 
Band the auxiliary reservoir C are made by pipes 
which have bends in them, and were really much longer 
than here shown. This was the method of conver- 
sion adopted for the brakes used on the trials which 
we described in our issue of May 31 last, and which 
form the subject of Mr. Worsdell’s report pub- 
lished by us last week. The passage of the air through 
the pipes naturally takes some time, and though this is 
very small, it is desirable to reduce its duration in 
order to further increase the great object of the new 
device, namely, speed in action. In reference to this 
point it will be convenient if we repeat the last passage 
in Mr. Woradell’s report. ‘‘ These trials have shown,” 
he says, “‘ that conversion of the ordinary brake under 
its present form is not equal to the quick-acting 
apparatus mostrecommended. I understood from Mr. 
Kapteyn that he would look into this matter, with a 
view to making some improvement in the method of 
conversion, which would be necessary if, at any time, 
it should be considered advisable to adopt the quick- 
a brake on stock already fitted with the ordinary 

rake,” 





The result of Mr. Kapteyn’s investigation has been 
the arrangement we illustrate in section in Fig. 2. 
Here it will be seen that the triple valve is attached 
directly to the specially designed cover of the brake 
cylinder, so that there is only a short direct passage 
between the two. The pipe connecting the brake 
cylinder to the auxiliary reservoir is alsoshorter. This 
arrangement, shown in Fig. 2, is to be used for conver- 
sion purposes wherever it can be applied, but when 
new stock is fitted at once with the quick-acting 
brake, the arrangement shown in Fig. 3 is adopted. 
In this case the auxiliary reservoir has immedi- 
ately attached to it the brake cylinder at one end, 
and the triple valve atthe other. This does away 
with all external pipes, so far as the connections 
of the three elements are concerned, the communication 
between the triple valve and the brake cylinder being 
by a straight pipe which passes through the auxiliary 
reservoir. 

There can be no doubt that both the new method of 


f | conversion, still more the arrangement for entirely new 


brakes, shown in Fig. 3, will be an improvement on 
the original design, and we may therefore hope to see 
even better results attained than the performance we 
have recently recorded. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26. 

TuHE American iron market is still considerably dis- 
turbed over the heavy demand for Bessemer pig 
and steel billets, which our production is insufficient 
to meet. Pig iron production will soon reach its 
highest possible limit, but meantime eastern fur- 
naces will be turned over to Bessemer pig produc- 
tion from foreiga ore. Western Pennsylvania mills 
continue far oversold, and steel billets, except for 
future delivery, are not to be had readily. Bar, sheet, 
and plate mills are all crowded, and prices rule high. 
All conditions are favourable to continuous activity for 
months. Some corporate projected enterprises will 
not be prosecuted while steel remains at present prices, 
The smaller industries are feeling the influence of the 
improving demand. 





THE DESULPHURISATION OF IRoN.—Many efforts have 
been put forth to arrive at a perfect means of freeing iron 
from sulphur, and any suggestion for the solution of the 
problem cannot fail to be of great interest, for the pre- 
sence of even a small percentage limits the use of the 
metal. Dr. Baxeres Torres, who has been working for a 
long time in the laboratory of the Technical Association 
of London, has constructed a special converter from 
which he has produced iron giving, when tested by 
Kirkaldy, results satisfactory enough to create interest. 
The furnace combines some of the features of the rever- 
beratory furnace and the Bessemer converter. Ib is lined 
with baryta, which at a high temperature is said to de- 
compose the graphitic carbon and silicon found in ordinary 
grey pig iron. The furnace in use at the laboratory, 
which produces about 2 cwt., taking three hours to each 
charge, and using Cleveland iron with 14 per cent. of 
phosphorus and 1 per cent. of sulphur, produced bars re- 
garding which Messrs, Kirkaldy made the following 
report: Bar lin. by i} in. by 13} in. long of .564 in, 
area turned gave an ultimate stress of 9.39 tons to the 
square inch. The second bar, 15 in. long of the same 
dimensions, gave an ultimate stress of 10.99 tons per 
square inch. 





Suticut CoLiision aT Romrorp.—In the early hours of 
May 29 a goods train was being shunted from the down 
main line into a siding at Romford Station on the Great 
Eastern Railway, when it was run into broadside by a 
down passenger train which had been taken on under the 
usual warning arrangement of ‘ Section clear, but station 
or junction blocked.” There was a ground fog of a shift- 
ing nature at the time and the driver of the passenger 
train was still looking out for the distant signal when he 
suddenly saw the home signal on the right-hand side of 
the line at danger close to him, and immediately applied 
his brake, but was unable to entirely avert a collision. 
But very little damage was done to either train. Major 
Marindin considers that the passenger driver was ‘‘ hardly 
exercising sufficient care in approaching Romford,” but he 
points out that the man gave his evidence very straight- 
forwardly, and had been rewarded on a previous occasion 
for averting a collision. As to whether the signalmen 
were justified in sending the train on with the warning 
arrangement, the Government Inspector considers that 
the fog was not sufficiently bad to prevent this under the 
existing rules, and he suggests that the rules should be 
always interpreted so as to forbid the ‘‘ warning arrange- 
ment” being employed except in absolutely clear weather. 
He points out also that there was a _— from the 
rules in that the train was not completely stopped at the 
previous cabin in order to caution the driver, although it 
was sufficiently slowed for the driver to fully understand 
the circumstances, and further, the ta'l lamps of the goods 
train were removed too soon, though he thiaks that this 
did not contribute to the accident, as the tail of the train 
was well within the home signal, and owing to the fog 
would scarcely have been seen before the signal was. The 
inspector concludes with pointing out that the continuous 
brake (Westinghouse) with which the passenger train was 
equipped appeared to have acted well and ‘‘ undoubtedly 
averted a serious collision, having reduced the speed of 


the train to a walking pace.” 
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On page 601 of our forty-fifth volume we illustrated 
and described an excellent water meter invented 
by Mr. W. A. G. Schinheyder, of 4, Rosebery-road, 


Clapham Park, London. For nearly eight years that 
meter has done good service, making for itself a 
capital reputation as a reliable instrument. More than 
a year ago, however, Mr. Schinheyder brought out 
another design which has given even better results, 
and we have pleasure in putting the details of its con- 
struction before our readers by aid of the illustrations 
on this page. From these it will be seen that it is a water 
motor, with three single-acting cylinders whose sole 
duty is to rotate the counter, and so register how 
often they have been filled and emptied. These three 
cylinders are enclosed in a cast-iron case, divided 
by a horizontal diaphragm (Fig. 2). The cylinders are 
all open top and bottom, the top end of each commu- 
nicating freely with the upper part of the casing, 
while the bottom end of each opens into an independent 
cell or compartment in the lower part of the case 
(Fig. 1). The incoming water enters at the right of 
Fig. 2, and fills the upper part of the case, from which 
it passes into the lower ends of the cylinders through 
ports and passages controlled by a hollow spherical 
slide—or rather rolling—valve, shown in section 
in Figs. 1 and 2. When the slide valve has ad- 
mitted water to the lower end of one cylinder, 
that particular piston is in equilibrium, and is, as 
will be presently explained, raised by the action of 
one or both of the other pistons. The lower end of 
the cylinder thus becomes filled with water. The 
slide valve then connects this end to the exhaust pipe, 
when the superior pressure on the upper face of the 
piston forces it down, evacuating the contents of the 
lower end. This action takes place in succession in 
the three cylinders, each piston in turn being put in 
equilibrium and drawn up, to be then forced down by 
the pressure above it. 

After this general explanation we will turn to the 
details. The most interesting feature of the meter 
is the rolling cup-shaped valve working on the top 
of the central pillar. The seat is of a special 
form of vulcanite, which has been arrived at by 
a long series of experiments, and which ex- 
perience shows gives admirable results in a water 
meter, The same material is used in the packing 
rings of the pistons. The valve has three ports 
eut right through it, and also a central cavity. 
Corresponding to these three ports are other three 
ports in the central fixed valve face (Figs. 1 and 
4), while a central exhaust port corresponds to 
the cavity of the valve. On ‘he periphery of the 
valve are three extensions forming cups in which are 
seated the ball-shaped heads of the connecting-rods 
pivoted to the three piston-rods. As each piston in 
turn descends, it drags down the valve on that side 
until the valve flange comes in contact with the flange 
round the central pillar, thus defining the length of 
stroke exactly, without any hammering noise, as occurs 
with the usual stopping devices, The combined effect 
of the three pistons gives the valve a rolling motion, 
without, however, rotating it. To make it absolutely 
certain that there shall be no rotary effect, a number 
of teeth are formed around the valve, and take into 
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corresponding teeth around the central pillar. As 
the valve rocks, or rolls, some of these teeth are 
always in gear, and rotation is entirely prevented. 

The rocking of the central valve brings the ports in 
it into and out of correspondence with the ports in the 
seat. As shown in Fig. 1, the water from the upper 
oe of the casing is passing through the port on the 
eft-hand side, and down one of the passages in the 
central pillar to the underside of the corresponding 
piston, which is rising. At the right-hand side (sec- 
tion } c, Fig. 3) the piston is descending, and the 
water is rising up one of the passages into the cavity 
of the valve, whence it escapes down the exhaust pas- 
sage (Fig. 2) to the outlet. At any given moment two 
pistons are always either rising or falling, and the 
third is in the opposite phase of action to its fellows. 

The counter is driven by acrank off the central part 
of the valve. The necessity of tight packing for the 
counter gear spindle is avoided by covering the dials 
with a strong glass, which is set in water-tight. Thus 
it is of no importance if water finds its way past the 
spindle. The great merit of this meter is its simpli- 
city, as the valve and the three pistons are the only 
moving parts. It has no springs, no stuffing-boxes, 
and no small loose parts. On removal of the cover all 


the working parts can be lifted out by hand for cleaning 
and examination. 





These meters are made by Messrs, Beck and Co., 





Limited, of 130, Great Suffolk-street, Southwark, 
London, in seven sizes, with inlets varying from § in. 
to 3 in. in diameter. They can be worked with a 
head as low as 3 ft., and will register a mere dribble. 





NOTES FROM THE NORTH. 
: Giascow, Wednesday. 

Glasgow Pig-Tron Market.—Last Thursday was a dics 
non in the pig-iron warrant market, that being the 
autumn holiday in Glasgow. On the following morning, 
when business was resumed, the market was moderately 
active. At the opening the tone was firm, but it eased off 
on ‘‘short” selling, and closed dull. About 20,000 tons 
of iron were dealt in. Scotch declined in price 1d. per 
ton, while Cleveland iron rose 4d. In the afternoon the 
market was strong on “bear” covering. Close on other 
20,000 tons changed hands. Scotch rose 24d. per ton, 
and Cleveland and hematite irons 14d. per ton. The 
settlement prices at the close of the market were: Scotch 
iron, 47s. 74d. per ton ; Cleveland, 38s. 9d. ; Cumberland 
and Middlesbrough hematite iron, 493. 104d. and 46s. 6d. 
per ton respectively. A moderate amount of business was 
done on Monday forenoon, the sales amounting to some 
20,000 tons or so. After being dull, the market closed 
with a firm tone, and at a recovery of 14d. per ton on 
Scotch iron from the bottom. There was less doing in 
the afternoon, and for a time the tone was flat on some 
bear selling, with options in sellers’ favour; but the 
close was firm at a g recovery from the lowest. 
About 15,000 tons of iron changed hands, At the close 
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the settlement prices were, respectively, 47s. 64d., 
38s. 74d., 498. 9d., and 463, 64. per ton. Dealing was 
very light at the forenoon session on Tuesday, not more 
than 15,000 tons changing hands, and the tone was flat, 
prices relapsing from 2d. to 4d. per ton. In the after- 
noon there was a considerable pressure of selling, and 
prices left off very flat. The sales amounted to about 
30,000 tons, and Scotch iron dropped other 2d. per ton, 
making for the day a fall of 4d., and on Cleveland 44d. 
and hematite iron 7d. per tov, the respective settlement 
prices at the close being 47s. 34., 383. 3d., 493. 14d., and 
463, 44d. per ton. A bstter tone ruled in the market this 
forenoon, when from 12,000 to 15,000 tons, chiefly hematite 
iron, changed hands. Prices recovered 14d. to 24d. per 
ton. Tne feeling continued good in the afternoon, and 
prices were firm all round. Sellers were scarce. Only 
about 10,000 tons were dealt in, and the settlement prices 
were 47+. 6d., 388. 74d., 49s. 44d., and 46s. 44d. per ton. 
The following are the prices of several special brands of 
No. 1 makers’ iron: Clyde, 523. per ton; Gartsherrie, 
Summerlee, and Calder, 53s. ; Coltness, 55s,—the foregoing 
all shipped at Glasgow; Glengarnock (shipped ab 
Ardrossan), 52s. ; Shotts (shipped at Leith), 54s. 6d. ; 
Carron (shipped at Grangemouth), 54s. per ton. 
Three blast-furnaces have been put out at Clyde Iron 
Works and three have ben lighted at the Monkland 
Works, and the number in actual operation still re- 
mains at 76, as compared with three at this time 
last year. Two have been transferred from hema- 
tite to ordinary iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 7595 tons, 
against 2566 tons in the corresponding week of last 
year. They included 425 tons for Canada, 331 tons 
for South America, 236 tons for Australia, 250 tons 
for Italy, 912 tons for Germany, 130 tons for Russia, 
215 tons fer Holland, smaller quantities for other coun- 
tries, and 4781 tons coastwise. The stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 301,274 tons, as compared with 299,374 
tons yesterday week, thus showing for the past week an 
increave amounting to 1900 tons. At the close of Septem- 
ber the stock at Glasgow stood at 300,843 tons (being an 
increase of 12,063 tons during the month), with warrants 
in circulation for 291,200 tons. 


Finished Iron and Steel Trades.—Business in the 
malleable iron and steel trades has been to some extent 
interrupted by the labour troubles on the Clyde and at 
Belfast, but now that the prospects have brightened, 
delayed orders are coming forward. Sheet-makers are 
fairly active on old contracts. There is some improve- 
ment in the general demand for steel, but pric2s have not 
yet advanced any further. 


Sulphate of Ammonia.—The demand for this commodity 
has improved slightly during the past week. Business 
was done on Monday at 8l. 163. 3d. per ton, being an 
advance of 1s, 3d. per ton from last Wednesday. Yester- 
day the market was reported to be steady. 


Glasgow Copper Market.—There was but little business 
passing in the copper market last Friday forenoon, when 
an easier feeling prevailed, while there was a drop of 
2s. 6d. per ton. The price fell other 2s. 6d. in the 
afternoon, with no business reported. Nor was any 
business done on Monday forenoon, but the price asked 
was ls, 3d. higher than Friday’s latest quotation. At the 
afternoon session the market was quite idle, and the price 
relapsed 1s. 3d, per ton, to 46/ 5s, per ton cash buyers, and 
46l. 153. three months. Av the forenoon market to-day 
100 tons of copper were sold partly at 46/. 17s. 6d. one 
month, and 46/. 16s. 3d. three weeks. The tone was 
strong. A further rive took place in the afternoon, when 
50 tons changed hands. 


The Late Mr David Thomson, Johnstone.—After a short 
iliness, Mr. David Thomson, head of the engineering tirm 
of Messrs. Thomson and Allan, wood-working machinery 
manufacturers, Johostone, died a few days ago. The 
decea-ed was only in his fifty-sixth year, and his business 
was started in conjunction with Mr. James Allan 31 years 
ago. Hoe was an engineer of marked ability, and his early 
death has caused very deep regret, for he was much 
respected by all with whom 4 came into contact. 


Clyde Shipbuilaing Trade: Launches during September. 
—There were 25 new vessels launched from Clyde ship- 
building yards durmg the past muntb, of a total of 35,060 
tons. Seven of them were war vessels—H.M. cruiser 
Venus and six Spanish guob»ats, aggregating 6800 tons; 
16 were steamers of a total of 24 940 tons; and two sail- 
ing vest]; made up the other 3320 tons. During the 
past nine months of the year the total output has been 175 
vessels of an aggregate of 274,263 tons, an amount which 
has only been exceeded ia corresponding periods twice 
during the past 15 or 16 years. The highest tobal for the 
same period of the year ever recorded was 291,380 tons in 
1883. Last month’s launches included six steamers 
ranging from 2030 tons up to 6000 tons, the latter being 
the P. and O. cargo steamer Palawan, which was built 
by Messrs. Caird and Co., Greenock. 


Clyde eee Work on Hand.—The amount of 
new shipbuilding work on hand and contracted for on the 
Ciyde is put down at 229,450 tons, as compared with 
263,000 tons at the same time last year, 208.000 tons in 
1893, 142.000 tons in 1892, 195.000 tons in 1891, 209 000 
tons in 1890, 230 000 tons in 1889, 208,000 tons in 1888, 
85,000 tons in 1887, and 79,000 tons at September 30, 1886, 


New Shipbuilding Contracts.—Messrs. Fleming and 
Ferguson, Paisley, have, it is said, received an order from 
the Admiralty to build three steel hopper steamers for 
Portsmouth, and a single-screw stores transport steamer 
for Devonport —The Royal Mail Steam Navigation Com- 
pany have placed an order with Messrs. Robart Napier 
aud Co., Glasgow, for three steamers of between 4000 





and 5000 tons each. The vessels are to be fitted with all 
the latest improvements, and are to ply between Southamp- 
ton, Buenos Ayres, and Rio de Janeiro.— An order for a 
Clan Line steamer of 4000 or 5000 tons has been secured by 
Messrs. A. Stephenand Sons, Linthouse ; and to-day itisan- 
nounced that another order for a similar steamer has been 
placed with the same firm.—Messrs. William Denny and 
Brothers, Dumbarton, are reported to-day to have booked 
an order for a new twin-screw steamer to replace the 
steamer Seaford, which was recently lost in the Channel 
by collision. This steamer is for the London, Brighton, and 
South Coast Railway Company. The same firm have also 
contracted to build another fast steamer for the London, 
Woolwich, and Clacton-on-Sea Company. 


The Locomotive Trade in Springburn.—Last week a 
rather sensational rumour went round Springburn to the 
effect that the Hyde Park Locomotive Works of Meesrs. 
Neilson and Co., ons of the leading private shops in the 
world, had been acquired by the Glasgow and South- 
Western Railway Company, who found their works at 
Kilmarnock too small for their increasing trade. . The 
tirm, however, denied the truth of the statement. At 
the Cowlairs works of the North British Railway Com- 
pany, the men this week started to work full time. This 
is a decided improvement at these works, where only 
five days a week, or their equivalent, have been wrought 
for about two years. Otherwise trade in the northern 
suburb is not in a very promising state, other works 
being on short time. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, not much business was 
transacted, and quotations were weak. Producers of pig 
iron, however, were not disposed to reduce their quota- 


were in no great hurry to secure new contracts at market 
rates. In the early part of the day sellers asked 38s. 6d. 
for early f.o.b. delivery of No. 3g m.b. Cleveland pig iron, 
and in odd casesthat price was said to have been realised, but 
transactions were also recorded at 38s. 44d., and by the 
close of the market as low as 38s. 3d. was named. There 
was little or nothing doing for forward delivery. No.1 
Cleveland pig was quoted 393, 3d. The lower qualities of 
pig iron were steady, and in fairly good request. No. 4 
foundry sold at 363. 9d., and grey forge was quoted 
35s. 9d., both for early delivery. Middlesbrough 
warrants opened at 383. 44d., and closed weak 
at 383. 3d. cash buyers. East coast hematite pig 
iron was pretty firm and in fairly good demand. Quo- 
tations varied somewhat, but 463. 6d. may b3 given 
as a fair average quotation for early delivery of Nos. 1, 
2, and 3. Spanish ore was not much changed. Rubio 
ranged from 12s. 6d. to 123. 9d. ex-ship Tees. To-day 
the market was a little stronger. Few sellers would 
quote below 38s. 6d. for early delivery of No. 3, and that 
price waa reported paid. Middlesbrough warrants went up 
to 38s. 64d. cash buyers. Other quotations were unaltered. 
The quietness which at present characterises the market 
is just what might be expected after the extensive buying 
a little while ago. The business that is being done now 
is nearly all legitimate, speculators having cleared out. 
Pig-iron shipments for September reached nearly 100,000 
tons. There is really no reason to believe that the revival 
in trade is not likely to continue. The present lull is be- 
lieved to be only temporary and a state of affairs which 
frequently happens in a rising market. Most people con- 
nected with the staple industry anticipate considerable 
business next year. 


Manufactured Iron and Steel.—Little new can be said 
of the manufactured iron and steel trades. In the former 
industry a rather better inquiry is reported, but prices 
are little if avy, better than when we last reported. Steel- 
makers generally are well employed. ommon iron 
bars, iron ship-plates, and steel ship-angles are each 
4l. 17s. 6d.; steel ship-plates, 5/, 2s. 6d.; and 
iron ship-angles, 4/. 12s. 6d.—all less the customary 
24 per cent. discount for cash. Steel rail makers are 
now pretty busy, and heavy rails are not easily 
obtained under 4/. 5s. net at works. The ascertainment 
of the accountant to the Board of Conciliation and Arbitra- 
tion for the Manufactured Iron and Steel Trade of the 
North of Engiand is to hand. It shows the net average 
selling price per ton of manufactured iron for the two 
months ending August 31 last to have been 4/. 15s. 64d. 
against 4/. 14s. 1}d. during the preceding two months, 
thus showing an advance of nearly 1s. 6d. In accord- 
ance with the sliding scale arrangements, wages for the 
ensuing two months will remain unchanged. 


Cleveland Miners’ Wages.—Au interview recently took 
place at the offices of the Cleveland Mine-owners’ 
Association, in Middlesbrough, between a deputation 
from the Cleveland Miners’ Association and the Cleve- 
land mineowners. Sir David Dale, Bart., presided. The 
men’s deputation comprised Messrs. ‘oyn, Hobbs, 
Batterbee, Whitbread, Walker, Stubbs, Stephens, and 
Maddison. The deputation intimated that it was some 
24 years since a general change took place in the 

leveland miners’ wages, a reduction of 5 per cent. 
having been effected early in 1893. In 1894 a reduction 
in the price of powder was made by the owners in favour 
of hand miners, fitters, and ratchet men. The iron 
market had remained very stationary over the past two 
years, but recently there had been an improvement, 
which the workmen thought entitled them to an advance. 
The amount of advance sought was 1d. per ton for hand 
mining, and 10 percent. in other wages. The owners said 





that the ascertained price of iron in the last quarter of 


tions, and as they are all fairly well off for orders, they | P 








reduction) was 37s. 7d. per ton ; the ascertained price of 
the first quarter of 1893 was 35s, 2d., which corresponded 
with the quoted price of that period when prices were 
falling; the ascertained price for the second quarter of 
1893 was only 343. 6d. Although the quoted price was 
now between 38s. and 393., it was only within the past 
month that these figures had been quoted, 35s. 11d. and 
36. 6d. being the respective average quotations for July 
and August; and the market quotations of the full 
quarter, ending with Septemb:r, had averaged 37s. It 
was hardly likely, in the employers’ opinion, that the 
ascertainment for the third quarter of this year would 
reach within 1s. of the 37s. As, however, the realised 
price would be known in a week’s time, it was agreed 
that the men shou!'d meet the owners again on Thursday, 
October 10. Nothing which had transpired was to be 
held to prejudice the case on either side. The fact that 
was impressed on the deputation by the employers was that 
sales of iron which had been just recently effected had not 
eb benefited the ironmasters, as the metal was not de- 
ivered on the actual day of the sale, but over a reasonable 
period ahead, The very long contracts spoken of in former 
times were not made nowadays. This being the first 
meeting of the rineowners and miners since the baronetcy 
was conferred on Sir David Dale, both sides warmly con- 
gratulated Sir David on the receipt of an honour so well 
deserved, Lady Dale being coupled with Sir David in the 
congratulations conveyed by the mineowners and the 
men. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Another Colliery.—The Staveley Coal and Iron Com- 
pany are opening out a new colliery at Temple Norman- 
ton, close by the Grassmoor Collieries. The site is on 
the Sutton Estate, belonging to Mr. W. P. Arkwright, 
and the coal is house coal. The pit is to be called the 
Bond pit, after the present general manager of the com- 
any. It is said the company are acquiring the lease of 
this land because their supply of house coal is getting 
limited. There will, of course, be all the most modern 
appliances for rapid output at this new colliery, which it 
is expected will turn out from 1800 to 2000 tons per day. 
There is excellent railway accommodation provided by 
the Midland and Manchester, Sheffield, and Lincolnshire 
— Sinking operations will commence very 
shortly. 


Charles Cammell and Co., Limited.—At a meeting of 
the directors of this company just held, it was decided to 
pay an instalment on account of dividend for the current 
year of 2/, per share on the ordinary shares, and 10s. per 
share on the A and B shares of the company, payable on 
October 4, being at the same rate as was paid at the corre- 
sponding period of last year. 


The Rolling Mills.—A marked change has taken place 
in the position of affairs at our rolling mille. Most of 
them are making full time, and in some instances there is 
work enough in hand to last for at least two months. 
Large quantities of steel are being rolled for the American 
market just now. For a time it was feared that this 
work was lost to Sheffield, but it has come back in larger 
quantities than ever. 


Iron.—The very firm attitude of hematite pig iron 
sellers of the last two or three weeks seems scarcely to 
have been maintained during the present week. Such a 
change was only to expected, as buyers have been ab- 
staining from purchasing at the highest figures recently 
quoted. It is satisfactory to know that there does not 
appear to be any expectation amongst buyers of hematite 
irons that the prices will fall back. 


Sheepbridge Coal and Iron Company, Limited.—The 
annual meeting of the shareholders of this company was 
held at the Royal Victoria Hotel. Mr. F. Fowler, deputy 
chairman of the company, —- The chairman, in 
proposing the adoption of the report and balance:-sheet, 
said the shareholders would observe that there was a 
slight decrease in the debentures of 1596/., the debenture 
account now standing at the very satisfactory sum of 
33,782/., as against something like 170,000/. at one time. 
Nearly 60007. more was owing to the company on account 
of increased business; on the other side there was an 
increased sum of 27697. due to creditors ; 7289/7. had been 
written off for depreciation of plant. A very satisfactory 
feature was the reduction of royalties by 2305/. The 
royalties paid in advance were now reduced to 10,339/ , 
whereas at one time they stood at over 40,0007. With 
regard to the prospects of trade, the shareholders knew 
there had been an upward movement in the iron trade, 
and the company was taking advantage of it as far as 
possible. They had two furnaces lined and quite ready 
to put into blast if the condition of trade should warrant 
them in so doing. In the coal department they were 
raising more coal than at any previous period, the total 
output being something like 1,000,000 tons per annum, 
but competition was very severe, 


Proposed New Railway at Mansfield.—It is now gene- 
rally known in Mansfield that several gentlemen intend 
applying to Parliament for a Bill to construct a railway 
opening up communication between the market town and 
Warsop, Mansfield Woodhouse, and Sutton-in-Ashfield. 
The proposed line will be about 74 miles in length. From 
an engineering point of view the construction would not 
be difficult. Dsmeest interviews have been held with the 
directors of the two main lines, and a very favourable 
impression has been formed, while it is understood the 

rincipal landowner will throw no obstacle in the way. 

he greatest advantage which would accrue to the town 
from the formation of such a line would be to maintain 
the position of the borough as the market town for districts 





; | which will otherwise find it more convenient to go else- 
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NOTES FROM THE SOUTH-WEST. 

The Bute Docks.—It is reported that the Bute Docks 
Company will apply in the next session of Parliament for 
power to construct a railway which will compete with 
both the Taff Vale and the Rhymney. The Bute Docks 
Company is also assisting schemes for the water carriage 
of goods to the Midlands, and for the development of an 
import trade from America. 


More Welsh Coal.—The Cwmcynon Coal Company 
struck the Four-Foot Seam of coal at its new pit near Pen- 
rhiweeben Station on Wednesday. The vein gives every 
appearance of being one of the finest in the district, A 
fortnight since the same company struck the Two and 
Nine Foot Seam in the same pit, 

Mr. Wolfe Barry.—Mr. J. Wolfe mye C.E., has been 
consulted by the docks committee of the Bristol Town 
Council with respect to dockisation and further dock 
accommodation generally. 

Llanelly.—On Monday the Llanelly Harbour Commis- 
sioners paid their annual visit of inspection to the train- 
ing wall, which runs from Penclawdd to the estuary. The 


bank was found to be in splendid condition all the way | P' 


down, and no serious gaps were noticed. A channel, over 
10 ft. deep in some paces, runs along the bank even at 
dead low water. The commissioners appeared satisfied 
with the result of their visit, while their engineer, Mr. 
Fowler, expressed himself pleased with the present posi- 
tion of affairs. A few days since, Mr. Inglis, chief engi- 
neer of the Great Western Railway, together with Mr. 
Lloyd, divisional oe visited Llanelly, and had an 
interview with Mr, W. H. Ludford, the local manager. 
Subsequently they inspected the Great Western dock, 
and went thoroughly into the question of its development 
and extension. At present the dock is hardly suited to 
modern requirements, the gates being too narrow and the 
depth of water insufficient. Itis intended to remove these 
disabilities, and an estimate for placing a pair of gates 
lower down the channel has been received. The outlay 
contemplated is about 50,0007. 


The *‘ Renard.”—The safety valves of the torpedo gun- 
boat Renard, which has been in dockyard hands at Devon- 
port since the naval manceuvrer, are giving the officials 
considerable trouble. The valves have a tendency to 
leak at comparatively low pressure, and every other 
means to overcome the difficulty having failed, it has 
been decided to put new valve-boxes. As the vessel is 
required at Holyhead, as tender to the Colossus, a tem- 
porary repair will be effected, and when the new fittings 
are ready they will be sent to Holyhead, 


Keyham Dock Extension.—It is probable that extensive 
dock works to be carried out near the naval barracks at 
Keyham will be commenced this year. Tenders for the 
work were recently invited by the Lords of the Admiralty 
from seven well-known contractors. The tenders were 
sent in last week, and the Admiralty are expected to 
select a contractor at an early date. The works will 
involve a very heavy expenditure, which will be spread 
over seven years. The contractor must complete the 
works within that period, or suffer a penalty of 1000/. for 
each week’s delay. 


The *‘ Hermione.”—The Hermione, cruiser, Captain 
Dicken, returned to Devonport on Saturday, after having 
undergone a steam trial in the Channel on the previous 
day. It is believed that she will be required to carry out 
another forced-draught trial, as the speed results of 
Friday are not regarded as satisfactory. With 155 lb. of 
steam in the boilers and 148 lb. in the engines, and with 
@ mean indicated horse-power of 9195, she attained a 
speed of only 19.75 knots per hour, a rate practically the 
same as she attained a few days previously with barely 
7000 indicated horse-power. 


Cardiff..—The steam coal trade has ruled quiet, and 
prices for prompt shipment have been reduced 3d. per 
ton. The best descriptions have made 10s. 3d. to 
10s. 6d., while secondary qualities have brought 9s. 9d. to 
10s. per ton. The warm weather which has prevailed of 
late has somewhat checked a recent upward tendency in 
household coal; No. 3 Rhondda large has receded 3d. per 
ton. Coke has exhibited a healthy tone; foundry quali- 
ties have made 15s. to 163. per ton, while furnace ditto 
have brought 12s, to 13s. 6d. per ton. Iron ore has been 
in good demand. The improvement recently noted in the 
manufactured iron and steel trades has been maintained ; 
some good orders for rails are now in course of execution. 

Briton Ferry.—The output of hematite pig has been up 
to the average, and prices have again advanced. Large 
cargoes of Spanish ores have been discharged. 





MISCELLANEA. 

Mr. Bac .ry, Chief Engineer to the Burmese Railways, 
recommends the immediate construction of a line 224 
miles long between Mandalay and Mengkyet, The cost 
is estimated at 182 lakhs, 


The construction ofthe Uganda Railway is to be en- 
trusted to Mr. Whitehouse, a civil engineer who has had 
varied experience of railway construction in South Africa, 
South America, and the East. 

Mr. E. J. Willis, M.E., of 211, Franklin-street, Rich- 
mond, is now introducing a form of planimeter based on 
the hatchet or non-slipping type, with which the horse- 
power of an indicator card can be read direct without 
calculation, 


The Clyde engineers have decided, by ballot, to hold 
out for the minimum wage of 74d. hourly. Only 1700 


out of 5000 union men voted. The official figures were 


At the recent matriculation examination of the City 
and Guilds.Central Technical College, 76 candidates pre- 
sented themselves, and 62 have been admitted to the 
college. The highest place was taken by M. Solomon, 
to whom the Clothworkers’ scholarship of 60/. a year and 
free education has been awarded. 


A speed test was made recently of electric locomotive 
No.1, used for drawing trains through the Belb Line 
tunnel in Baltimore, when a speed of 61 miles an hour 
was developed. As this rate was made on the heavy 
grade of the tunnel, the engineers consider it to have 
been equivalent to about 75 miles an hour on a level 
track. Two similar electric locomotives are now under 
construction at Schenectady, N.Y., and both will shortly 
be brought into service at the Baltimore tunnel. 


The Lecturer on Metallurgy (Mr. W. G. McMillan), 
proposes to give 4 course of five lectures on ‘‘The Nature 
of Alloys ” on Thursday evenings at 8 p.m., in the Mason 
College, commencing October 10, the fee for the course 
being 2s. 6d. He intends to refer to some of the work 
that has been done (including recentimportant researches) 
in this field, and to discuss its practical bearing upon the 
reparation and use of metallic mixtures. The scheme is 
is a8 follows: Lecture 1.—Introductory, the Metals as a 
Class. Lecture 2.—Behaviour of Alloys in the Fused 
Condition. Lecture 3—Behaviour of Alloys on Solidi- 
fying. Lecture 4.—Relation between Properties and 
— of Alloys. Lecture 5.—The Making of 

oys. 


M. Gilliaum, President of the Charleroi Ironmasters’ 
Association, has given the following figures as to the cost 
of producing one ton of various iron and steel products 
in Belgium. Thus for a ton of pig 3.225 tons of ore and 
1.075 tons of coke are required, and for making castings 
1.1 tons of pig arerequired for each ton of castings. To 
make a ton of iron plates, about 2 2 tons of coal, 1.6 tons 
of pig iron, and 24s. worth of labour are used, whilst for 
iron bars the figures 1.7 tons of coal, 1.4 tons of pig iron, 
and 16s. worth of labourareexpended. Each ton of steel 
ingots produced requires .29 ton of coal and 1.15 tons of 
pig iron, whilst to work this up into plates, &c., necessi- 
tated .61 ton of coal and 9s. 8d. worth of labour, and 
into bars .4 ton of coal and 93. worth of labour. 


Some months ago two plates of aluminium were sent 
to the Norfolk Navy Yard, U.S.A., with a view to ascer- 
taining the resistance of the metal to corrosion by sea 
water. One plate was of pure aluminium, whilst the 
other contained 6 per cent. of copper. Both were im- 
mersed in the sea for 45 days, with the result that the 
pure metal was but little affected, whilst the other was 
much roughened by corrosion, and had gained 4 oz. on its 
original weight of 2 lb. 90z. On the other hand, the pure 
metal lost 4 oz. of weight. The plates were again im- 
mersed and left for three months, when it was found 
that the pure metal plate had suffered but little, being 
slightly roughened over its surface and having a few 
barnacles attached to it On cleaning it no change in 
weight could be detected. The other plate was covered 
— and was corroded more than the pure 
metal. 


The Austrian Militair-Comité have been testing a new 
asphalte béton, introduced under the name of lavaoid 
béton, and recommended chiefly because it hardens 

uickly. It is an earthy brown powder, which smells 
slightly of tar, and consists essentially of sulphur and iron 
slag. The analysis made in the military laboratories 
yielded: Sulphur, 33.53 per cent.; tar, 8.21; iron slag, 
57.83 ; water, 0.43. The iron slag contains: Silica, 43.01; 
ferrous oxide, 22.42; alumina, 30.90 ; lime, 4.16 per cent. 
The hardening is ascribed chiefly to the formation of an 
iron sulphide, the tar acting as a reducing agent. From 
this point of view, the silica, clay, and lime would be use- 
less, though they might combine at a slower rate; the 
committee, however, simply style them impurities. For 
the tests, cubes of from 3 in. to 6 in. were formed by 
pouring, the molten lavaoid over heated small granite. 
The material proved very brittle, and not able to resist 
blows, but itcan withstand high pressures. 


Messrs. G. Kynoch and Co., Limited, have just re- 
ceived notice from the War Office authorities at Wool- 
wich that the first lot of cannon cordite delivered by the 
company has satisfactorily passed all the tests, and has 
been accepted for the service. This is the first lot of 
cordite manufactured by any private firm that has been 
accepted for a Government use. The Kynoch cordite 
factory at Arklow is now in full working order, the manu- 
facture being under the supervision of a resident inspector 
from the War Office. Deliveries will continue to be made 
to Government at the rate of four tons per week until 
the present contract is completed. To provide for the 
foreign demand and the private home trade, and to insure 
an uninterrupted supply to the Government, a duplicate 
lant has been erected, the maximum output of the two 

ing equal to 500 tons per annum. Messrs. Kynoch and 
Co. have also received information that their cartridges 
for the .303 rifle, under the same delivery, have been 
passed. The cordite for these was manufactured at Arklow. 


The second section of the boom for the protection of 
the Medway and Chatham from attack by torpedo-boats 
has been tested, with satisfactory results, in the presence 
of a number of Admiralty officials, together with Vice- 
Admiral Richard Wells, Commander-in-Chief at the 
Nore; Flag-Captain W. H. C. St. Clair, A.D.C., of Her 
Majesty’s ship Wildfire; and Captain J. C. Burnell, 
Superintendent of Sheerness Dockyard. The boom, 
which has been about 12 months in course of preparation, 
and is designed to cross the river just above Port 
Victoria, at the upper end of Sheerness Harbour, 





refused, but it is stated that a majority of 70 declared 
for the strike, 





about 60007. It has been’ made with immense balks ot 
timber and a network of wire hawsers, the gunboats 
Firm, Banterer, Grappler, Mistletoe, and Watchful, 
which are fitted with torpedo nets, being utilised as sup- 
ports for the boom. Ib is believed the boom will render 
the upper portion of the Medway impregnable to an 
attack by torpedo-boats. 


Lectures and classes in connection with the London 
School of Economics and Political Science have been 
arranged for the ensuing winter, under the auspices of the 
London Chamber of Commerce, Incorporated. hesubjects 
which will thus be dealt with are: Commercial Geography, 
20 lectures (H. J. Mackinder, M.A.) ; Commercial History, 
20 lectures (W. A. S. Hewins, M.A.); Commercial and 
Industrial Law, 20 lectures (J. E. C. Munro, ae 
and Banking and Currency, 20 lectures (Professor H. 8. 
Foxwell, M,.A.), and with special reference to the Bank 
of France, six lectures (the Hon. George Peel, M.A). The 
session commences with a free public lecture, explaining 
the objects of the lectures and classes, which will be de- 
livered by W. A. S. Hewins, M.A., at the London 
Chamber of Commerce, on Monday, October 7, 1895, at 
6.30pm. Sir Albert K. Rollit, D.C.L., M.P., President 
of the London Chamber of Commerce, will take the chair. 
Full particulars of the arrangements, fees, &.. can be 
obtained on application to the secretary, London Chamber 
of Commerce, Botolph House, Eastcheap, E C. 


An important electrical power transmission plant is to 
be established at the Cottonwood Cajon, some 13 or 14 
miles from Salt Lake City, to which the current will be 
transmitted by an overhead line. A water power of 
2400 horse-power is available at the Cafion throughout 
the whole year, and during nine months of the year as 
much as 4000 horse-power can be developed. A storage 
reservoir is to be built in order to be able to increase the 
power developed at times of maximum demand, so that 
for some hours daily a supply considerably greater than 
the mean can be relied upon. Pelton wheels having an 
efficiency of 84 per cent. are to be used to drive the 
dynamos, and the available head of water is 380 ft. 
Step-up transformers will be employed to raise the 
potential at the generating end to 10,000 volts, whilst at 
the distributing end this will again be transformed to 
2000 volts, with which the distribution to the secondary 
stations will be effected. The line between the generating 
station and the city will consist of twelve No. 2 wires, 
forming four circuits of three wires each. The line loss 
on 1520 kilowatts will be under 5 per cent. The poles 
are to be 40 ft. high, and 8 in. in diameter at the top. 


Sir David Salomons has arranged for an exhibition of 
horseless carriages on Tuesday, October 15, at the Tun- 
bridge Wells Agricultural Show Ground, which has been 
kindly lent to him for the occasion. The carriages will 
enter the ring at 3 p.m. The grand stand is reserved for 
those attending by invitation. In order to offer all 
interested in these new carriages an opportunity to attend, 
the ground will be thrown open to the public on payment 
of 1s. entrance fee. Sir David is paying the expenses of 
the exhibition, and intends to employ the entrance money 
for prizes to be awarded at the show of the Tunbridge 
Wells and South-Kastern Counties Agricultural Society 
next year, for the best horseless carriages intended to be 
used for agricultural, trade, and private purposes, For 
the convenience of those desiring to be present, Sir David 
Salomons has written an article giving all information, to 
the smallest details on the subject, which will be pub- 
lished in the leading Tunbridge Wells journal, the Kent 
and Sussex Courier, on October 4. This article also 
replies to the very large correspondence which has been 
received, and to which it has bsen found imposmble to 
answer in detail. Sir David has no interest whatever in 
the manufacture or sale of carriages of this type, his sole 
object being to give practical information to the public 
concerning a new movement which is likely to be an im- 
mense benefit to the English nation. 








French Poputation.—The existing population of 
France is estimated at 38,133,385. In this total males 
figure for 18,932,344, and females for 19,201,041. 





PENNSYLVANIA RAILROAD.—I6 is stated that the Penn- 
sylvania Railroad Company wiil shortly prosecute active 
operations on a number of new branch lines commenced 
or projected some time since, but temporarily abandoned 
during the late depression. These include the Bustleton 
branch from North Penn Junction to Bustleton ; a line 
from Reading, via Lebanon, to High Spire; one from 
Allentown to Maiden Creek, above Keading ; and two or 
three lines in the bituminous coal districts of Pennsyl- 
vania, with a view of improving the facilities for coal 
transport and opening out new beds. Surveys by the 
company’s officials are being actively carried out in a 
number of districts, both in Pennsylvania and New 
Jersey. 


LANCASHIRE, DERBYSHIRE, AND East Coast Raiitway, 
—The work of constructing the Langwith and Beighton 
branch of the Lancashire, Derbyshire, and East Coast 
Railway has made great progress during the last few 
months. The Langwith and Beighton branch commences 
in the parish of Larg vith Ba-ses, terminates near Killa- 
marsh, and is about 11 miles io length From Lsnugwith 
t» Clowne the line is praciically finished. The Langwith 
Colliery branch, which is one mile in length, will be com- 
pleted in a few weeks, and coal will tnen be put on the 
railway for conveyance to the Lincoln districts. A branch 
to the Staveley Colliery, which is also about one mile in 
length, is finished. Work on the Chesterfield. section is 
in a forward state. The Bolsover Tunnel is over two 
miles in length, and about two-thirds of it is completed. 
The line is finished from Langwith Junction to the 





has entailed a see 4 expenditure, the foundations 
and the stations for the shore anchorages alone costing 


Warsop Main Colliery. 
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THE GALWAY AND CLIFDEN RAILWAY; BRIDGE OVER THE CORRIB RIVER. 
MR. J. H. RYAN, M. INST. C.E, AND MR. TOWNSEND, ENGINEERS. 
(For Description, see Page 412.) 
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THE HEAD OF THE PROFESSION, 

By courtesy the president of a leading technical 
society is, for the time being, the head of the 
_| profession represented by that society. Of course 
there are many excellent societies whose chair does 
not carry this distinction, but our readers will 
readily differentiate between these and the more 
important institutions which we have in our mind. 
It is a laudable and dignified object of ambition for 
each individual member to strive to win such a 
reputation, both inside and outside the society, as 
shall secure for him the suffrages of his fellows, 
and shall raise him to the coveted position. Natu- 
rally all cannot gain this end, though all may strive 
for it. It is just because only the few may succeed 
that the prize is worth having. In these modern 
days we can have no round-table societies, where 
all are of equal merit. Nature has declared against 
any such pleasant communities by dealing out 
her benefits in an unequal fashion. It is not so 
much that she is niggardly in her gifts—there are 
plenty of able people in the world—but she does 
not often exercise that nice discrimination, that all- 
round equal-handedness, which is required to turn 
out the broadly representative man. This is seen 
in all professions—politics, law, medicine, divinity, 
as well as in the different branches of engineering 
—and has given rise to the saying, ‘‘There is 
plenty of room at the top.” Those who look at the 
matter from the inside know that the number of 
possible presidents in each technical society is small 
at any given time. 

It by no means follows, however, that because 
there are only a few men capable of worthily acting 
as head of some branch of a profession, there is any 
dearth of candidates for the post. To a certain ex- 
tent it is an advantage that men should not be too 
conscious of their defects, else they would cease to 
strive to make the best of their talents. But after 
making full allowance for the benevolent estimate 
we are apt to form of our own capabilities, there 
remain a considerable number of men whose aspira- 
tions after positions of honour can only be ex- 
plained on the assumption that they have no ade- 
quate conception of the responsibilities they would 
attempt to fulfil. We imagine they confine their 
attention to the externals of the office. In their 
view their obligations will not extend beyond de- 
livering a presidential address consisting of facts and 
statistics gathered from the columns of text-books 
and technical journals, and occupying the chair at a 
dozen meetings, with no more onerous task than de- 
livering each time a short speech consisting of com- 
pliments and a feeble summary of the discussion. 
If this were all, it would be an easy matter to find 
presidents, if, indeed, it were not better to abolish 
the office, and to turn theduties over to the secretary. 
Such an estimate of the position entirely ignores 
the fact of its carrying with it the headship of the 





1 | profession, and reduces it from a position of honour 


to one of minor utility. Of course, the ineligible 
aspirants forget this ; they see that men of great 


2]! reputation and broad culture esteem it a privilege 


to fill the chair, and they appear to believe that 
equal honour will attach to themselves if they 
perform like functions. 

Primarily, the office of president of a learned 
provides an oppor- 


rapidly. He must do either the one or the other, 
for he is continually under observation, and is 


7| incessantly obliged to take action in some direction 


or other. From the moment of his election he is 
subject to the fierce light of publicity. The question 


400 is immediately asked, What has he done to justify 


°!his being considered the head of the profession ? 
Inquiries are made as to his career, as to his achieve- 
ments, and as to the estimate in which he is held. 

If the answers are unsatisfactory, the new president 
starts with the odds against him, and the probability 





is that he will leave the chair less respected than he 
entered it. The office is exactly what he makes 
it; it is a blank canvas on which he may—nay, 
must—depict an image of himself. His case is 
similar to that of the courtiers in the Palace of 
Truth ; an uncompromising and brutal frankness 
as to his own imperfections is laid upon him, as by 
aspell. If he try to escape from it, by pursuing 
a policy of inaction, he leaves a blank canvas, 
a confession of impotence and failure almost as 
damning as a record of ignorance or folly. Asa 
matter of fact, it is seldom that a man can play a 
non-committal game in the president’s chair. The 
circumstances of the position are against it, unless, 
indeed, the society is in the fossil stage, in which 
case a graven image makes as good a head as any 
other. 

Although technical societies are private corpora- 
tions in name, yet they cannot afford to ignore 
public opinion. Their prosperity depends on their 
reputation, and as soon as a suspicion gets abroad 
that they are not worthy of their position, 
they have entered on the path of decline. Once 
on the down grade, it needs immense exertions 
to change the direction and to mount again to 
the old status. Now the general public has only 
limited means of forming an opinion as to the virility 
of a technical institution ; it is not admitted to its 
meetings, and cannot understand its proceedings. It 
has, however, two sources of information ; it can learn 
in what light the members and the main body of 
the profession hold the society, and it can see what 
manner of persons are elected as presidents. As a 
man is known by his associates, so is an institution 
known by its president. Ifthe head be feeble and 
empty, it is a fair inference that the body is weak 
and useless. If the best man of all is but a poor 
creature, what a sorry lot must the crowd be! The 
public adopts rough and ready methods of reasoning, 
and does not listen to fine-spun explanations as to 
why the society elected an inferior man. It takes 
the common-sense view, that either the president 
is the best man available, or else that the council is a 
league of log-rollers. 

There are, however, cases in which neither of these 
two hypotheses is correct, in spite of the opinion of 
the many-headed to the contrary. Councils some- 
time allow themselves to be influenced by their 
hearts rather than by their heads, and recommend to 
their members candidates for the presidency whose 
claims rest rather on sympathy than on merit. 
Age sometimes forms a ground of selection which it 
needs a good deal of firmness to resist. A man at 
middle life obtains a fair amount of professional 
success, and it appears likely that in due course he 
will attain the necessary status to take the lead in 
the affairs of the society. He is very properly elected 
to the council, but for some reason —some intel- 
lectual defect or physical weakness — he fails to 
fulfil the promise of his middle age. His nature 
is one that early arrives at maturity, and then 
becomes fixed. Years roll on and he still re- 
mains on the council, possibly doing useful 
work there. Those that were in advance of 
him die, or enter the list of past presidents. As 
long as it is possible to do so unobtrusively he is 

assed by, but at last he enters the sere and yellow 
fe af of existence, and must be either elected or 
publicly shelved. Often he is elected, and while 
it is impossible not to honour the sentiment that 
permits of this, it must not be forgotten that the 
effect is disastrous to the reputation of the institu- 
tion. An unsuitable president does not become 
more suitable by reason of old age, but less so. 

Occasionally men are elected to the office of 
president by virtue of a system of rotation or of 
seniority without even the insufficient justification 
that they are old. Fortuitous circumstances may 
place in the candidature a young or middle- 
aged member of council, who is perfectly well 
known to lack all the characteristics essential to 
enable him to appear before the world as the 
head of the profession. Yet if he be prominent 
socially, and, in addition, commercially powerful, 
his chances are by no means The members 
of council, like the rats in the fable, agree 
that decided action ought to be taken, but each 
maintains that heis not the one todoit. Of course 
the general body of members have the matter in 
their own hands, but when only a single name is 
submitted to them for election, it is a serious matter 
to strike it out and substitute another. To do so, 
to any purpose, needs concerted action and pre- 
liminary agitation, and this, if successful, carries 
with it a vote of censure, which, under the circum- 
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stances, no self-respecting council could accept with- 
out immediate resignation. As far as we know, such 
a contingency has, except in one instance, never 
arisen, mainly because the council of an institution 
is a compact body, while the me nbers are merely 
units. Nevertheless, it is by no means inconceiv- 
able that the circumstances we are assuming might 
happen if the confidence cf members were strained 
too far. 

The great body of members of a technical institu- 
tion are uniformly loyal to the council, even under 
considerable provocation, and the only reason why 
provocation does sometimes arise is that the council 
are not always loyal to the members. As long as 
they make the good of the society their first object, 
there can be no cause for serious dissension, but 
immediately they allow consideration for indi- 
viduals to sway them, the interests of those by 
whom they were elected must suffer. As we have 
said, they can strike nomore fatal blow at the prestige 
and power of their society than by elevating un- 
suitable persons to the chair from motives of kind- 
ness or of cowardice. Todo so is to reduce their 
own professional standing in the eyes of the public 
—to advertise themselves as an assemblage of 
second-rate practitioners. Better to have no presi- 
dent at all than one who cannot uphold the reputa- 
tation of the institution. Better still to discard the 
system of election by rotation, and select only the 
best men, no matter if they have served before. 
A technical society is like an army in this respect— 
it can only put itself under an incompetent leader 
at the risk of its prestige—yet many societies are 
so fettered by internal jealousies that they can only 
secure the appearance of peace by arrangements 
which practically insure the chair to every one 
that attains decent mediocrity. No matter how 
small they may be, or how great the proportion 
of young members, they select a fresh president 
each year, just as if they had thousands of 
members to draw from. This plan may work 
fairly well for a time, but sooner or later the supply 
of good men becomes exhausted, and then there is 
no choice but to fall back on those that are inferior. 

We greatly fear that the influence which a pre 
sident exercises on the interests of a technical in- 
stitution has not always been fully appreciated of 
late. He is, or should be, the mainspring of the 
entire mechanism. The secretary may be able and 
energetic, but, after all, he is only a paid official. A 
request from him for a paper is a matter of form ; 
from the president it is a compliment. The greater 
the reputation—the more honourable the standing 
—of the president the greater the compliment, and 
hence it follows that the Transactions of a society 
are often a reflection of the esteem in which the 
occupant of the chair is held. If he be of little im- 
portance, members find no difficulty in evading 
the labour of writing valuable papers ; discussions 
languish, and the attendance falls off. But if, on 
the other hand, he occupy a prominent position, 
his personality pervades the entire body, and 
excites the members to increased exertions. He is, 
also, the visible embodiment to the world of the art 
or science which he professes, and every member 
gains somewhat by the high reputation in which 
his temporary leader is held. It is not an unusual 
thing for engineering contracts to contain a clause 
to the effect that matters in dispute shall be referred 
for arbitration to the President of the Institution 
of Civil Engineers, and it should be the aim of each 
technical society to attain such a position in public 
opinion that commercial men, dealing with matters 
that come within the scope of the society, shall not 
hesitate to accept contracts containing such a con- 
dition. We do not suggest that the President of 
the Civil Engineers, or of the Mechanical Engi- 
neers, or of the Electrical Engineers, or of any 
other body, can deal at once with the minutiz of 
every matter proper to his institution, but he 
should have a broad general grasp of the subject, so 
that he can understand it when properly presented 
to him, and, above all, he should have the prac- 
tical experience combined with intellectual breadth 
and moral power which command respect. A pre- 
sident that fails of this will do an institution but 
little good, and neither the council that nominate 
him, nor the members who elect him, have a clear 
understanding of their duty in the matter. 








FAST RAILWAY RUNS. 
Iy has already been announced by cable that the 
New York Central and Hudson River Railroad had 
beaten the long-distance record performances of the 





companies forming the East and West Coast 
systems in this country, by arun from New York 
to East Buffalo, 436} miles, in 407% minutes, 
giving an average speed of 64.24 miles per hour, 
excluding stoppages. We have received by mail 
details of ths run, and while placing them on 
record think it well to state that the New York 
Company has a lice immensely superior to the 
East or West Coast route so far as gradients are 
concerned, the greater part of the distance being 
on level line, including the long straight road by 
the shores of the Hudson to Albany. The chief 
significance of the runs in Britain was the splendid 
speed up the summits of Shap and Beattock, where 
the gradients are so heavy, the running on the 
level being the same as on ordinary trains. Indeed 
the great speeds of a month ago are now almost 
everyday occurrences, for both companies are now 
running sleeping car trains to Edinburgh and Glas- 
gow in eight hours. It is satisfactory, too, to learn 
that this week the companies are putting on a train 
to do the journey in this time, starting from 
London at 10 minutes before midnight. This is 
what we contended for some weeks ago, as afford- 
ing opportunity for the traveller to enjoy the 
theatre and sup leisurely before starting, and, 
at the same time, to arrive in the north at a con- 
venient hour for breakfast. He may reach Glasgow 
or Edinburgh at 10 minutes to eight, Perth about 
nine, and Aberdeen at 11.20 or 11.25, the pas- 
senger for the latter place breakfasting at Perth. 
But to return to the American run. It was by 
by a special train composed of four cars as follows : 


— 

One New York Central combination 
smoking and baggage car, vestibuled 83,470 

One New York Central vestibuled 
coach... REA sei a AM 82,140 

One New York Central vestibuled 
coach... = ee ez 83,700 
Wagner private car “* Mariquita” 109 000 
Load id = ~~ 05 2,690 
Total weight of four cars and load 361,000 


This is equal to 1614 tons. The East-Coast record 
train was made up of six 6-wheel coaches, and 
the West-Coast train of three 8-wheel bogies, so 
that the American was more than double the 
weight, the weight of locomotives being left out of 
consideration. The American locomotives weighed 
91 tons, and the three used did not differ much. 
‘*No. 870” took the train from New York to 
Albany (63.83 miles per hour) ; ‘* No. 999,” quite a 
famous engine, from Albany to Syracuse (63.23 
miles per hour) ; and ‘‘ No. 903” to the end of the 
journey, East Buffalo, part of the way down hill 
(65.51 miles per hour). ‘*No. 999” was fully 
illustrated in ENGINEERING, vol. lvi, pages 330, 
359, 388, and 389. Thecylinders are 19 in. in 
diameter by 24 in. stroke, rather larger than the 
English type, the driving wheels being 7 ft. 2 in. 
The Great Northern had an 8 ft. 1 in. single driver, 
the London and North-Western a7-ft. coupled, and 
the Caledonian a 6 ft. 6in. coupled. But in the 
absence of full data as to gradients, it is not possible 
to enter into a useful comparison of the work done on 
thethreeruns. The distances, it may be said, were 
pretty equally divided into three sections—143, 148, 
and 145} miles, the latter length being covered at 
the best speed. The stoppages absorbed 4 minutes, 
about the same average as on the British lines ; 
but as it was a special train, only the engines had 
to be changed, and there were therefore but two 
stoppages as compared with four or five on the 
British railway run. It need scarcely be said here 
that the act of stopping and starting makes an appre- 
ciable difference on the speed of even a long- 
distance run. The gain in running direct to Carlisle, 
the other day, as an experiment, demonstrated 
this. Even 28 ‘‘slow-downs,” said to have taken 
place on the American run, may not have accounted 
for the act of coming to a dead stop and starting 
three more times on the British runs. Moreover, 
we took no account of ‘‘ slow-downs,”’ which might 
mean anything. The large number of ‘‘slow- 
downs ” on the American run is an instance of the 
difficulty experienced in maintaining a high speed 
for any considerable distance on even the best 
United States railway, since these ‘‘ slow-downs ” 
are imperative at the frequent level crossings for 
road and rail. In this country such crossings are 
exceptional. The detailed times given are official. 

The length of the train was 337 ft , the weight, 
including engine, 565,000 Ib. =252} tons, and the 
capacity 218 passengers, but as a matter of fact the 








load—presumably the remunerative load—was only 
a few pounds over a ton, so that the train load was 
250 times greater. The American line for the 
moment may possibly have the credit of the record 
run, but it was attained under special conditions. 
The points which have suggested themselves as sig- 
nificant of difficulties would seem to show that 
only with extraordinary precautions can such a 
Time of the Run Compiled from the Minutes of the Official 

Timekeepers, Messrs, Angus Sinclair, Professor P. H. 

Dudley, and A. G. Leonard. 

New York to Albany. 


hm 8 
Left New York, Grand Central 
Station ... wee as - 5 40 30am, 
Arrived Albany... .. .. 7 54 55 ,, 


143 miles in 134 min. 25 sec.—63.83 miles per hour, 
Stopped at Albany, changing engines, 1 min. 35 sec. 


Albany to Syracuse. 
h. m 8 


Left Albany 7 56 45am. 
Arrived at Syracuse 0 17 Hy 


148 miles in 140 min. 25 sec.—63.23 miles per hour. 
Stopped at Syracuse, changing engines, 2 min. 25 sec. 


Syracuse to Kast Buffalo. 
iB; ah. os: 
Loft Syracuse 10 19 35am. 


Arrived at East Buffalo 12 32 26pm. 

1454 miles in 132 min. 51 sec.—65.51 miles per hour, 

4364 miles in 411 min. 41 sec., including two stops, 
4 min.—63.61 miles per hour. 

4364 miles in 407 min. 41 sec., exclusive of stops—64.24 
miles per hour. 
record be made. In this country it is really an ordi- 
nary matter. With our more satisfactory signalling 
arrangements, and our almost entire absence of level 
crossings, it would be easy to establish a regular 
service far faster than is possible with the present 
state of American permanent way and signalling. 
In America it would be out of the question to run 
regularly for a distance equal to that from Euston 
to Carlisle without even a slow-down. 





BUTTER MANUFAOTURE. 

THE enormous scale on which foreign-made butter 
is imported into this country will be understood 
from the returns for the year 1894, when the value 
was nearly 13$ millions sterling, distributed as 
follows : 





Value. 
owt. £ 

Australasia 292,150 1,435,000 

Canada ... aes as 20,88' 90,071 

Scandinavian countries 1,354,000 7,336,173 
France, Holland, Ger- 

many, Belgium, Russia 878,539 4,609,175 

2,545,576 13,470,419 


That this large sum, increasing yearly, should 
leave the country in exchange for a product that 
ought to be manufactured at home as cheaply, and 
at least as well, as abroad, and when the cry of 
the despairing agriculturist becomes ever more 
bitter, is little less than a scandal and a shame. 
To depend upon foreign sources of supply when 
the means of independence are at our doors, is 
another illustration of the greater knowledge, closer 
attention, and superior energy of our competitors, 
which are ever tending to increase the distance 
between them and usin the race for commercial 
supremacy. As will be seen from the foregoing 
list, the Scandinavian countries—Sweden, Norway, 
and Denmark—control the trade in butter im- 
ported to this country, sending more in total quan- 
tity, and far more in gross value, than all other 
countries collectively. Dairy work in Scandi- 
navia has been reduced to a science, and the 
services of the engineer have supplemented the 
thrift, skill, and industry of the farmer, till 
buttermaking has become one of the most impor- 
tant industries of the northern countries. Almost 
all the best devices used in wholesale dairy work 
throughout the world, have come from Sweden, and 
the manufacture of cream separators especially has 
assumed astonishing proportions. Now we havea 
new development which has been carefully tested 
during the last 18 months, and which promises to 
revolutionise the dairy industry, as much as the 
cream separators have done. This is the work of 
Mr. Gustaf Salenius, a well-known Swedish dairy 
engineer, who has combined the means of pasteuris- 
ing milk, with a separator and churn, which he calls 
a radiator, so that all the three operations follow 
each other continuously. By this system one of 
the great difficulties in buttermaking, that of obtain- 
ing uniformity in quality, and wherein lies one of 
the great causes of our inability to compete with 
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foreign makers, is removed, while a larger percen- 
tage of butter is extracted from the milk than by 
the older methods. 

Fig. lisasection of this machine. It is mounted 
ona frame much like an ordinary separator, the 
vertical spindle L being supported in a footstep and 
by side antifriction bearings K and M; near the 
bottom of the shaft is the pulley G, by which a 
rapid motion is imparted to the shaft. On the top 
of the latter is the cream skimmer N, and above 
itis the churn R. This latter is connected to the 
former by an easily detachable joint, and there is 
free communication between the two. The whole 
milk is delivered down the central tube B, and falls 
down into the skimmer through the cone S, which 
lies within a concentric cone O that serves to dis- 
tribute the milk in the separator. The separating 
and churning chambers are driven with a velocity 
of about 6000 revolutions per minute, which causes 
the cream to rise up the sides of the radiator in 
the usual way. A part of the cream, urged up- 
wards, passes through the churning tube Y, part of 
which is perforated with a series of very fine holes, 
through which the cream is driven by centrifugal 
force with great velocity against the cream rising 
in the churn ; the effect of this contact is to convert 
the cream almost instantaneously into butter, which 
passes through an opening in the top of the churn, 
and is removed by an automatic scraper. The 
skimmed milk flows off in the usual manner through 
the spout g. A complete system of water circula- 
tion cools the cream and maintains it at the most 
effective temperature. The buttermilk issuing with 
the butter is collected and passed again through the 
chura. Details to a larger scale are given Figs. 2 
and 3 of the churn. Fig. 4 illustrates a complete 
installation of this system. Here the whole milk is 
delivered into the tank P, and lifted by the pump R 
into the past2urising tank K, where it is raised to a 
temperature of 160 degrees to destroy the germs. 
The whole milk then flows into the radiator bowl 
E, the supply being controlled by the tap B; 
iis a cold-water tank, and from it water is forced 
by the pump G, through the circulating tubes of 
the churn, the temperature being lowered to the 
desired extent by ice ; the skimmed milk rises from 
the separator and flows through the pipes A into 
the cooler D. From the illustrations and the fore- 
going description, it will be seen that the apparatus 
is very simple. As we have already explained, this 
apparatus is in use in a number of dairies on the 
Continent, and it has been warmly approved by the 
Department of Agriculture in France; the size 
chiefly in use can deal with 180 gallons and upwards, 
of milk per hour. In Sweden some of the dairies 
where it is employed are worked on the co-operative 
system. Each farmer brings his greater or smaller 
daily quota of milk, the buttermaking value of 
which is tested in advance, and he receives a credit 
note for the amount of butter that the milk con- 
tains. The deliveries are afterwards all mixed, 
and each farmer receives his proper proportion 
of skimmed milk, the account for butter being 
settled periodically. The system is one of great 
simplicity, and insures fair treatment to the 
farmer ; it is a system that should find adoption 
in this country. 

Objections have naturally been raised against the 
system because it produces butter as an imme- 
diate consequence of the cream separation, with- 
out leaving time for the eream to ‘‘ ripen,” or with- 
out the adoption of the souring process, which is 
now in general use. This latter process is nothing 
less than inoculating the cream with cultured 
microbes, which increase with incredible rapidity, 
and which impart a pleasant taste to the butter, 
and check the development of other germs which 
stimulate putrefaction. It is claimed, however, by 
the users of this system that there is no falling off 
whatever in the fine quality of the pasteurised 
butter, while its keeping properties are greatly in- 
creased. That there isa slight difference in taste, 
which can be detected by experts, appears evident, 
but the aroma of the pasteurised butier is, if any- 
thing, finer, and as this class of pure butter com- 
mands the highest prices at the export markets, it 
seems there can be little doubt as to the quality. We 
may quote the following passages from a publica- 
tion issued by the makers of the radiator, as they 
bear directly on this question: ‘‘ It is easily under- 
stood, from the different processes used, why 
pasteurised butter, as made with the radiator, must 
necessarily be far less contaminated by microbes 
than all butter made in other ways. In ordinary 
butter, whether the cream has been skimmed by 





hand or by centrifugal skimming machines, the 
cream is exposed for a day or two to the air in the 
dairy. It is then churned, which takes from 40 to 
50 minutes, during which time the cream is inces- 
santly beaten and stirred so that every drop of it 
comes again and again into contact with the air, 
vitiated by microbes. Even the very smallest pro- 
portion of damaged cream would spoil the whole 
quantity of butter churned. It is well known that 
while milk retains its pasteurising heat of 160 deg. 
it does not take up microbes, and also that butter, 
once it is formed, takes up microbes very slowly 
indeed. It is the intermediate period, while the 
cream is lukewarm, which offers the greatest risk 
of contamination.” During this period the radiator 
specially protects the cream in the following 
manner: Pasteurised milk runs in a continuous 
stream at 160 deg. temperature int» the radiator, 
where it is skimmed, cooled, and churned in one 
minute, during which time it is protected against 
the outer air, the entire procedure being automatic. 
If all the claims made for cream and butter as the 
hotbeds of germs, noxious and innocuous, could be 
established, it is probablethat they would pass largely 
out of use, as being too dangerous. An eminent 
authority states that ‘‘the residue remaining after 
the skimming in an ordinary centrifugal skimming 
machine, is so poisoned by microbes, that pigs fed 
on it have died in ashort time.” Dr. Grotenfelt, 
of Helsingfors, who has a great reputation as a 
dairy scientist, says that ‘‘ contaminated cream is 
not durable, nor can really durable buttter be made 
from it.” Dr. Roth, of Geneva, another hygienic 
scientist well known in dairy matters, has shown 
practically the great advantage, in regard to 
health, of pure milk, cream, and butter. It 
appears evident that milk becomes entirely harm- 
less when heated for a time to 160 deg., and 
that the more active germ-producing cream does 
not become infected during cooling which is neces- 
sary to insure the keeping quality of the butter, 
nor during conversion if it is kept from contact with 
the air while being churned, the operation of one 
minute in the radiator. Numerous certificates 
from Swedish dairies, one of which uses as many as 
five radiators, seem to prove that the radiator 
system is decidedly more economical than those 
hitherto employed, in consequence of the churning 
being effected practically without cost, that the 
yield of butter is increased, and the number of 
dairy hands reduced. It appears, therefore, that 
we are on the eve of a great reform in butter 
manufacture, and that the radiator is likely to come 
as largely into use as the separators have done. 
We should add that this system is being introduced 
into this country and France by Mr. Thorsten Nor- 
denfelt, 8, Rue Auber, Paris. 





THE HEATING VALUE OF COAL GAS. 

THE enormous extension of the use of coal gas 
for heating and cooking purposes, and, above all, 
as a source of power, during the last decade, 
renders it advisable that our Legislature should 
seriously consider the necessity for imposing re- 
strictions, not only as regards its illuminating 
value, but also as to its heating power. 

This, as pointed out by Mr. Kiihne in a paper 
read at a recent meeting of the Society of Chemical 
Industry, is seen to be particularly necessary when 
we remember that the constitution of coal gas has 
undergone very considerable modification since the 
‘*sixteen-candle ” limit was fixed by law. Coal gas 
was at that time a simple product of the distillation 
of coal, and consisted of hydrocarbons of high 
calorific power, as well as of great illuminating 
value, but the enhanced cost of cannel, and the 
excessive increase in the consumption of gas, have 
resulted in the addition of a considerable proportion 
of water gas, whose low illuminating power has 
further necessitated the addition of the vapour of 
petroleum spirit or of oil gas to raise the gas to the 
legal sixteen-candle power. 

Water gas may be considered to consist roughly 
of equal volumes of hydrogen and carbon monoxide, 
the latter of which may be regarded as produced by 
the imperfect combustion of carbon. Hydrogen, it is 
true, is an almost ideal fuel, and oil gas possesses 
a higher heating power than ordinary coal gas, but 
the result of the addition of water gas is a very 
considerable reduction in the calorific value of the 
mixture, and to that extent places the users of gas 
as fuel in an unfavourable position relatively to 
those who employ it for lighting purposes only. 

The saving to the gas companies by the use of 





water gas is readily seen from the fact that oneton of 
coke produces from 30,000 to 40,000 cubic feet of 
water gas, but the loss to the consumer, asa source 
of power, is shown by its lower heating value, which 
is to that of ordinary coal gas as 1 is to 24. The 
small quantity of oil gas or gasoline vapour which 
is added, fails to make up the deficiency, and the 
recently proposed addition of acetylene as an en- 
riching agent would make the loss still greater, for 
while it possesses fourteen times the illuminating 
value of coal gas, it has but twice the heating 
power. 

Some idea of the extent to which water gas and 
oil gas are used in this country, will be gained from 
the following statistics of two London companies. 
An installation of 12 generators at Beckton, is now 
daily producing about 5,000,000 cubic feet of water 
gas which is enriched by oil gas during its manufac- 
ture, and is employed for raising the candle- 
power of coal gas prepared in the ordinary manner. 
The coal gas contains about 8 per cent. of carbon 
monoxide, and the gas supplied to the consumer, 
after addition of the water gas, contains about 10.5 
per cent. of the monoxide. In the six months 
ending December 31, 1894, the Gas Light and Coke 
Company produced no less than 511,761,000 cubic 
feet of oil gas for enriching their coal gas, by which 
means it was found possible to employ an inferior 
cannel otherwise unsuitable for use. The calorific 
power of the gas supplied by these companies is not 
known, so that the exact loss to those who employ it 
for power, cannot be estimated. 

The rapid displacement of gas lighting by elec- 
tricity, and the certainty that this source of loss to 
the gas companies will be further accentuated 
within the next few years, has naturally led them 
to seek the cheapest source for their gas, and to 
adhere to the letter rather than the spirit of the 
enactment ; but the interests of the users, and 
perhaps ultimately of the producers as well, render 
advisable the introduction of new laws dealing with 
both the services to which gas is now applied. 
Even the incandescent gas lights which are now so 
largely employed, owe their efficiency, as pointed 
out by Mr. Kihne, to the heating power of the 
gas, which renders the incandescent mantle 
luminous. 

In case an enactment could be passed fixing the 
calorific value of gas, or deciding upon a sliding scale 
by which its price would depend upon that value, 
the consumer would be the first to wish success to 
the efforts of the gas companies to produce a cheap 
gas. 

A factor in the question, which bears hardly 
upon the consumer, is the custom of the makers of 
gas engines to guarantee a certain efficiency with 
a consumption of a stated number of cubic feet of 
gas. These figures are based upon determinations 
made at the works with the gas supplied in the 
district, but are often found to fail in other locali- 
ties where enriched gas containing water gas, or 
otherwise poor in heating qualities, is used. At 
the present time, it is usual to calculate the calorific 
value from a determination of the various con- 
stituents of the gas, an operation which is a matter 
of extreme difficulty, and requires delicate and com- 
plicated apparatus, and it would probably be neces- 
sary for any Act bearing upon the subject, to 
specify the conditions under which the test should 
be made, and even to enforce the use of a par- 
ticular instrument to insure uniformity of results, 
The excellent calorimetric bomb of Berthelot is 
probably unsuitable for use outside the laboratory 
of the analyst, and the requirements of the case 
would best be met by the use of some instrument 
in which the gas is burned under such conditions 
that the heat produced by the combustion of a 
known volume can be readily ascertained without 
any special technical skill. Such a test, possessing 
the qualities of convenience and regularity of work- 
ing, would, like the Abel tester used for the deter- 
mination of the flashing point of mineral oils, form, 
an efficient standard without necessarily showing 
the absolute thermal efficiency of the gas. 

The Junker calorimeter introduced for this pur- 
pose, and lately described in our pages,* consists 
of a cylindrical chamber, surrounded by a water 
jacket, and containing a burner supplied with 
the gas through a meter and pressure regulator. 
The amount of gas used and the volume of water 
passing through the jacket, together with its 
temperature on entering and leaving, being mea- 
sured, all the necessary figures are at hand for calcu- 





* See ENGINEERING, vol. lix., page 574. 
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lating the heating power, which is measured by the 


formula H = Ww tT where H is the caloric value 


per cubic foot, W the volume of the water, T the 
difference in temperature between the entering and 
escaping water, and G the volume of gas consumed. 
A correction for the latent heat of the steam pro- 
duced by the combustion of the gas is made, by 
condensing and measuring it, and it is stated that 
the apparatus not only shows very nearly the actual 
heating value of the gas, but, what is more im- 
portant, shows practically no variation between 
determinations made at different times. 





ELECTRIO TRAOTION.—No. XXXV. 
By Purr Dawson. 
CENTRAL STATIONS, 


Boilers. —The question as to what type of boiler 
is the most suitable to employ in connection with 
electric traction is a very disputed one, and different 
engineers hold very different opinions on this sub- 
ject. It is certain, however, that no decision can 
be come to on this point without a clear knowledge 
of the conditions which have to be fulfilled in each 
case. Some points, however, which are specially 
called for are simplicity of construction, supply of 
dry steam, rapidity of getting under steam, and 
possibility of overworking for a short period. The 
tendency of the present day seems to be to use 
high pressures, and there is little reason to 
doubt that still higher will be used in the near 
future. A very large number of different types of 
boilers are used in the United States, some of which 
are little known or cared for on this side the water. 
There are many stations in America where colossal 
vertical boilers are used. The types of boilers mostly 
used may be roughly divided up as follows : 

Horizontal boilers of the Lancashire type. 

Marine type of boilers. 

So-called safety water-tube boilers, and 

Vertical boilers. 

It would seem to be undisputed that from the 
economical point of view for steady loads, no boiler 
surpasses the horizontal Lancashire type. The 
objections which can be made to it when applied to 
a tramway power plant are that it takes a long 
time to get up steam, and that it is very difficult, if 
not impossible, to force these boilers at short notice 
when sudden calls for power are made. It is 
probable, however, that in very large stations where 
the load, although varying, remains fairly constant, 
this type of boiler could be employed very success- 
fully. Asan example of such a station, the power 
station of the Montreal Street Railway may be 
cited. Where land is expensive or access difficult, 
the large amount of space required and the heavy 
weight of the parts of these boilers are undeniable 
drawbacks. 

Some American engineers, where loads are 
subject to very violent fluctuation, are inclined to 
use the internally-fired marine type of boiler, with 
afew modifications and changes. Its advantages 
for high pressure and efficiency have been proved 
and developed in marine engineering. The follow- 
ing abstracts of the specification of such a boiler 
installed by the Feild Engineering Company, of 
New York, for tramway work, may be instanced. 

Type.—Internally-fired direct tube marine boiler. 

Pressure.— Working pressure 1601b., water pres- 
sure test 210 Ib. 

Capacity.—To evaporate 3 1b. of water from 
100 deg. Fahr., and 70 lb. pressure per square foot 
of heating surface per horse-power. 

Economy.—To evaporate 9 Ib. of water from 
120 deg. Fahr. at a temperature corresponding to 
160 1b. steam pressure per pound of good anthracite 
pea coal when developing its rated capacity. 

Quality of Steam.—The steam furnished by the 
boiler at its rated capacity not to exceed 24 per 
cent. of moisture. 

Furnaces, —Corrugated or Adamson’s type, with 
common combustion chamber. 

Riveting.—Longitudinal seams of shell to be 
butt-jointed and double butt-strapped, and triple- 
riveted each side of butt. Circumferential seams 
to be double-riveted. Flanges and heads to be 
single-riveted. All holes to be drilled when sheets 
are in position for riveting. 

Staying.—Boiler to be stayed to withstand 150 Ib. 
working pressure. Strainson welded braces not to 
exceed 6000 lb. per square inch. Solid stays ; 
strains not to exceed 900 lb. per square inch sec- 


tion. All stays, braces, and rivets to be of the 
best double refined iron. 

Manholes and Handholes,-—Each boiler to have 
at least four manholes and a sufficient number of 
handholes. 

Plates.—All plates to be of best steel, 60,000 Ib. 
tensile strength. 

Fronts.—Boiler to be equipped with neatly de- 
signed furnace fronts and cast-iron bridge walls. 

The special advantage claimed for this boiler is 
that it has an enormous capacity to furnish almost 
any amount of steam when forced, and that the 
steam is of good quality as regards the percentage 
of moisture. 

As regards the water-tube boiler, of which so 
many types exist, little need be said here, as it is 
already so well known in connection with lighting 
and power plants. 

A very favourite form of boiler in the United 
States, owing probably to the small space it occupies, 
is the vertical type of boiler, often reaching 30 ft. 
to 40 ft.in height. There are any number of boilers 
of this type, slightly varying in construction. Some 
of these will be touched upon in future articles, 
describing typical traction power-plants. The care 
of boilers is always an important point, and should 
only be entrusted to competent men. Great care 
must be exercised to see that the proper water level 
is maintained, and that there is no sudden drop on 
the steam pressure, which, owing to the very large 
and often unexpected variation in load, is always 
likely to occur. 

The piping of the power plant is exceedingly 
important, as upon it depend the safety, economy, 
and reliability of the station. Some engineers think 
it necessary to put in a duplicate system of water 
and steam piping throughout, which often leads to 
very serious complication in erection. This dupli- 
cate system of piping, although theoretically advan- 
tageous, is not necessary, if the best material and 
thegreatestcare in erection, fitting, and manufacture, 
areemployed. In most cases a complete loop would 
seem to be the most economical and reliable mode 
of setting up steam pipes. When possible, high- 
pressure steam piping should be supported from 
underneath, and not swung. This method elimi- 
nates that vibration so often noticed, and which 
results in leaky joints caused by racking and strain- 
ing. The whole system of piping should be blown 
out thoroughly with steam before the engine con- 
nections are made, so as to prevent chips or dirt 
being carried through into the cylinders. 

Great care should be taken to have all boilers and 
steam pipes coated with a good anticaloric substance, 
so as to reduce condensation in the pipes to a mini- 
mum. It is, of course, evident that in designing a 
power-house, all care should be taken to reduce the 
length of the steam piping as greatly as possible. 
Amongst the numerous auxiliary appliances, used 
successfully in America, may be mentioned the 
automatic damper regulators which maintain con- 
stant steam pressure under nearly all conditions. 
Some of these regulators are so good that steam 
pressure is kept constant to within } Ib. 

Car-Sheds and Repair Shops.—The car-house of 
an electric railway plant differs in many ways from 
that used with other modes of traction. The shed 
should be so arranged that easy access can be ob- 
tained to every individual car, both from the sides 
and from below. It is usual either to have pits 
extending nearly the whole length of the tracks 
inside the car-shed, or else to support the rails on 
longitudinal sleepers, which in their turn rest on 
brick or wooden piers, the space between adjoining 
tracks being floored over. The latter system is, 
perhaps, the more advisable, as a foreman can easily 
see what is going on underneath all the cars, and 
the men can easily circulate from one car to another. 
In small car-sheds, however, where the cars are 
cleaned and washed down over the pits, this system 
is not to be recommended, and separate pits are 
better. The car-pits should under any circum- 
stances be able to accommodate at least 25 per cent. 
of the cars. 

The car-shed should be well lit from above, and, 
if possible, from the sides as well ; the side lights, 
however, being placed sufliciently high to light the 
top of the cars. There must be efficient lightin 
at night, especially in the pits. Woell-acotnctel 
armoured plugs should be set every 12 ft. or so 
along the pits, with flexible connections to 16 
or 32 candle-power lamps protected from injury. 
Where the pits are utilised for washing cars, water 
plugs at short intervals should also be set in the 








car-pits. Every car-shed should be protected with 








at least one traverser. There are two types of 
these, the one having wheels which run on rails at 
the same level as the tracks, and the cars being 
moved on and off the traverser by an incline. In 
the other type the traverser rails are sunk so that 
the cars can run straight on or off the traverser 
without any incline. The advantage of the latter 
system is that labour is saved. On the other 
hand, there is a certain amount of space lost, as the 
whole space over which the traverser travels is 
unavailable for storing cars. In large car-sheds, 
where large numbers of cars have to be moved from 
one line to another, and from the car-shed into 
the repair shop, traversers should be moved by 
mechanical power. This can be done either by 
having a motor at one end of the traverser track 
and an endless rope, or else by having a motor 
mounted on the traverser and working it directly. 

Repair Shops.—The repair shop is an important 
part of an electric tramway system, and its im- 
portance increases with the size of the plant. In 
moderate stations it is sometimes questionable as 
to what repairs a tramway company should execute 
on the spot, and what ought to be sent out to be 
done. This depends to a great extent on location. 
A line situated in the centre of a manufacturing 
district would probably find it cheaper to have 
large machine work or castings done outside, 
whereas a line which is obliged to send some dis- 
tance to have its repairs done would probably find 
it cheaper in the end to do most of its work itself. 
The question of how large the repair shop and staff 
should be, and what tools should be installed, must 
be decided for each individual case. It is certain, 
however, that roads running several hundred cars 
should in all cases make their own repairs. 

The repair shop must be situated as near the 
car-shed as possible, and preferably under the same 
roof. In large shops it will always be found con- 
venient to work the heavier tools by separate 
electric motors. The ordinary small tools which 
are constantly in use should be driven in groups 
from countershafts which are driven by separate 
motors. This is the practice which is adopted by 
a very large number of manufacturers who are intro- 
ducing electricity in their works. By this method 
it is possible to subdivide units and to do away with 
a large amount of wasted power absorbed by long 
countershafting and belting. The amount of work 
which a repair shop must do depends on the 
quality of the equipment, and upon the way which 
it is treated. Careful management and constant 
supervision will very much diminish repair bills. 

In order to settle what repairs must be provided 
for in the repair shop, we will examine what consti- 
tutes the legitimate repairs of a road which desires 
to keep its equipment up to an economical standard. 

If car bodies are to be maintained in good condi- 
tion, they should be varnished at intervals varying 
from 6 to 15 months, according to the usage they 
receive. This is not so much for the sake of appear- 
ances as for preserving the paint and woodwork, 
which rapidly deteriorate when exposed to weather, 
the result being that the paint scales, and water gets 
into the cracks and joints of the wood. When this 
has once happened, nothing but burning off and 
entirely repainting the car will make it presentable. 
If a car is carefully kept, and varnished whenever 
necessary, repainting may be put off for five or six 
years. Cars also require a certain amount of 
carpenter work before they go into the paint shop, 
and repairs are frequently needed to floors, traps, 
windows, blinds, &c., not to mention those more 
serious repairs which may arise from collision or 
other accident. Besidesthe repair work to car bodies, 
the trucks require attention to an extent depending 
largely upon the type of truck adopted, as well as on 
the condition of the track and the care taken in 
running. Wheels and axles need renewing occasion- 
ally. We have already given details as to wheels. Of 
course the heaviest repairs will be required upon the 
motors and their accessories. When electric cars 
were first run, 10 years ago, it was taken for granted 
that daily accidents would happen to the motors, 
but that is changed now. It is the usual prac- 
tice to roughly examine the motors every night 
after the day’s work, in order to see that the 
brushes are all right, and that the oil cups are 
filled. Every third day the motors are carefully 
examined, and once every four or six weeks the 
motors are opened up and taken to pieces and 
thoroughly cleaned. All the parts should be then 
examined, so as to make sure that they are in 
position and not likely to give trouble. Thus, as 
an example, the clearance between the armature 
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and the pole face in the G. E. 800 motor is in. On 
account of irregularity in the surface of the arma- 
ture, and from take-up or looseness, which soon 
appears between the shells of the bearings and their 
seats, this distance is slightly diminished, so that 
3}; in. is all the space that can be safely counted 
upon, Care must, therefore, be taken to see that 
the bearing on the commutator end, which has worn 
so that it has ;}; in. play on the shaft end or ;3; in. 
on the pinion end, where the bearing is subject to 
a considerable wear on its upper side, should be 
replaced at once by a new bearing. The best form 
of bearing for this purpose is to have asolid bronze 
shell, and not to have a cast-iron one lined with 
babbitt. 

A repair shop should be made up of the following 
different departments : 

The machine shop proper, in which all the various 
machine tools are kept and the large repairs 
effected. Next to this the smithy and forge, and, if 
the road is a large one, a small foundry should be 
located near the above two shops. Near the 
machine shop, but entirely separated from it by 
partitions so that no dust or dirt can enter, should 
be located the armature winding-room, where all the 
electric repairs will be made. This room should 
contain the side benches and small tools, and an 
oven for drying armatures. With the present 
system of winding in general use, a lathe for winding 
armatures is no longer necessary, as the coils are all 
wound on templates and then simply fitted on to 
the armature. There should be a carpenter shop 
and paint shop, the latter shop having a small space 
set aside and closed from all dust and dirt, in which 
car bodies can be varnished. Tracks should go 
through all these workshops. In an ideal repair 
shop a special room should be provided with car-pits 
extending all its length and fitted with a travelling 
crane, which would be utilised to lift the car bodies 
off the trucks, to lift out the motor, and to lift up 
the trucks so as to be able to run new axles and 
wheels underneath them. Besides the above, there 
should be a large supply room in which the offices 
and tool-room should be located. Every armature, 
motor, generator, and, in fact, every piece of ma- 
chinery, truck, or car body, should have an indivi- 
dual number, so that a record can be kept of when, 
why, and how often the various parts of the equip- 
ment have to enter the repair shop, and how much 
each individual piece costs to maintain. 

The following is a list of the men who would be 
required for a repair shop of a road running from 
50 to 100 cars : 

One foreman. 

One assistant foreman. 
Two armature winders, 
Two fitters. 

Two fitter labourers. 
Six motor repairers. 
Six motor cleaners. 
Six car cleaners. 

Two smiths. 

Two smiths’ labourers. 
Two carpenters. 

Four carriage builders. 
Four painters. 

It sometimes happens that axles get bent. A 
device for straightening, in use at the repair shop 
of the Atlantic Avenue Railroad Company of 
Brooklyn, is worth mentioning. It consists of a 
heavy steel bar, 2 in. by 8 in. cross-section, sus- 
pended from a frame, two iron stirrups, and a 
screw-jack. The straightening is done while the 
axle rests in centres by screwing down on the nut of 
the jack. This can be placed between the hubs of 
the wheels wherever the greatest departure is found. 
Besides the tools and men which have already been 
mentioned as necessary in a repair shop, a wreck- 
ing wagon able to seat five to eight men, and 
having a complete set of tools for getting any ob- 
structions out of the way, or for temporarily repair- 
ing or pushing off the track any car which may have 
broken down, should be kept in readiness, together 
with a light tower wagon. 





NOTES. 

A Novet APPLICATION OF THE PHONOGRAPH. 

Every one who has had much to do with ma- 
chinery recognises the importance of a proper 
rhythm in the sounds made by it, since the first 
indication that something has gone wrong is often 
afforded by a change in the regular beat of the 
moving parts. It is one thing, however, to notice 
such a change, and another to properly interpret 
it. This usually requires an expert, the nearest of 





whom may be hundreds of miles away from the point 
where the trouble hasarisen. The Knowles Steam 
Pump Works, of New York and 117, Queen Victoria- 
street, London, E.C., have brought under our notice 
an instance in which the phonograph was employed 
to diagnose the complaint of a large water works 
pump supplied by them to the Ricks Water Com- 
pany’s station on Elk River, California. The 
pump in question had been in use many years, but 
recently went wrong. The manager was unable 
to locate the cause of the trouble, and the expense 
of bringing out an expert from New York would 
have been very great. Heaccordingly made use of 
a phonograph, describing in the first place the 
symptoms of the pump, ioiliving which was a record 
of the sounds given forth during working. The 
record was forwarded to New York, where the 
expert of the constructing firm had no difficulty in 
arriving at a correct conclusion as to the cause of 
the trouble, and in suggesting remedies which have 
proved effective. 


THE INSTITUTION OF CivIL ENGINEERS. 


We believe it is not as generally known as it 
ought to be that almost the whole of the valuable 
prizes offered for papers read before the Institution 
of Civil Engineers, are open to the profession at 
large, and are in no way confined to members of 
the famous Great George-street society. A list of 
subjects on which papers are asked for has been 
iesued, and comprises matters of great importance. 
In view of the large amount of canal work pro- 
jected in different parts of the globe, it is to be 
hoped that the request for papers on the most 
economical methods of handling large excavations, 
will be ably responded to. The methods adopted in 
America for the Chicago Main Drainage Canal 
differ widely from any used on this side. In ordi- 
nary railway earthwork it is a recognised fact that 
the American methods cost less per cubic yard than 
those employed here, and it would be very interest- 
ing to learn if the large and expensive plant used 
in the Chicago Main Drainage Canal has resulted 
in a similar economy. Another subject which 
ought also to attract valuable papers, is the 
construction, equipment, and working of light 
railways. It is, however, questionable whether, 
in view of the attitude invariably assumed 
by coroners’ juries in this country, it is worth 
while endeavouring to push these lines for 
use in the United Kingdom. It is, however, 
possible that if the lines were worked by the 
community, and not by a company, the jurors, who 
would then themselves have to provide the money 
for such additional securities as they demanded, 
might take a more reasonable view of the case, and 
refrain from crippling the usefulness of the line by 
extravagant demands as to safety appliances. A 
third subject of ever-increasing interest is the purifi- 
cation of sewage, and on this head the Institution 
desires papers dealing with any of the various 
methods of treatment, whether by filtration, chemi- 
cal precipitation, or electrolytic action. A cognate 
subject is the disposal of ashbin refuse. The inven- 
tion of cheap methods of preparing acetylene is 
no doubt the origin of a request for papers on the 
enrichment of coal gas. 


GREAT WESTERN TRAIN IMPROVEMENTS. 


Not long after the first ‘‘ railway race ”—namely, 
that to Edinburgh in 1888—there appeared in the 
Times an article entitled ‘‘The Awakening of the 
West.” The writer of that article took a decidedly 
rosy view of the situation, and prophesied many 
good things for that benighted portion of the king- 
dom. We fancy he could have had but little experi- 
ence of the methods adopted by the Great Western 
Railway, or he would have hesitated before adopt- 
ing such optimistic views as were there expressed. 
‘* Slow and steady ”’ is their motto ; or at all events 
that is the principle which seems to pervade most 
of their operations. An enterprising newspaper 
correspondent, who recently interviewed a Great 
Western official, elicited the following statement : 
‘* Of one thing you may be quite certain, we shall 
neverrace theSouth- Western forthe West of England 
traffic.” For our part, we confess that such an 
energetic method of securing traffic would appear 
to be utterly at variance with the most cherished 
traditions of the Great Western Railway. Never- 
theless, it is an undeniable fact that the Great 
Western does occasionally bestir itself in the right 
direction. The advent of the ‘‘ Cornishman” was 
a great step in advance ; and now, when least ex- 
pected (possibly the recent race to Aberdeen has 





imparted the necessary stimulus), there comes with 
the fall of the year a most welcome improvement. 
The Swindon refreshment rooms having been taken 
over by the company, that most vexatious stop has 
been either cut out altogether, or, at least, cur- 
tailed to a considerable degree. From October 1 
four trains (two up and two down) will run through 
without stopping. The timing of these trains is as 
follows : 
Down Trains. 


Cornish South 
Mileage. Stations. ress. Wales 
Paddington (dep.) ae ee 10.30 10.45 
106-70 Bath (arr.) sip hrf 12.45 
. (dep.) Sa ee 12.50 
118-28 Bristol (Temple Meads) (arr.) 12.45 
118-70 »»  (Stapleton-road) (arr.).. 1.10 
Average Speed. 
Paddington to Bristol (Cornishman) 118 m. 28 ch. in 135 min. =- 52.6, 
» Bath (South Wales)106 ,, 70,, ,,120 ,, =53.4. 
- Up Trains. ‘ 
eage Sout! Cornish 
(Ex Stations. Wales. Express. 
— Bristol (Stapleton-road) (dep.) 4.5 
Meads). » (Temple Meads) (dep.) 4.40 
11.38 Bath (arr.) ee oe = ‘se: 
»» (dep.) se is oe 4.32 
118-28 Paddington (arr.) a “ 6.40 6.55 
Average Speed. 
Bristol to Paddington (Cornishman) 118 m. 28 ch, in 185 mjn. =52.6. 
Bath to Pe (South Wales) 106 ,, 70 ,, ,, 128 ,, =650. 


When it is remembered that the London and North- 
Western Company take 4 hours 15 minutes for their 
best train between London and Liverpool—the 
same distance within a fraction as the Great 
Western to Exeter—and that until this summer 
the fastest Great Northern train to York, 
188 miles, took 3 hours 45 minutes, it will 
be seen that this train, which runs the 194 miles 
to Exeter in 3 hours 50 minutes, is on a par with 
the fastest trains in the kingdom. It has, indeed, 
done better than is required by the time-table. On 
the 1st inst. it ran the 118 miles 28 chains in 
130 minutes 45 seconds, at the rate of 54.3 miles 
an hour. The train consisted of seven bogie 
coaches, and was drawn by the ‘‘ Lord of the Isles.” 
It passed Swindon at 60 miles an hour, and had 
two checks on the run. That the South Wales 
express should, once it has passed Newport, drag 
along its weary way at just 33 miles an hour, 
is only what might be expected. Of a like 
nature is the other innovation announced for the 
autumn service, namely, the running of a through 
carriage between London and Liverpool (Central) 
vid the Mersey Tunnel. We presume this car- 
riage is run partly for the benefit of London 
passengers, seeing that it starts from Paddington 
Station; yet it takes 5 hours 25 minutes, as 
against 4 hours 15 minutes by the London and 
North-Western, the distances being respectively 
232 and 1935 miles. Even from Birmingham the 
Great Western are 15 minutes slower than their 
rivals. To carry out a good thing in a half-hearted 
fashion may be economical, but it is hardly wise, 
and is most certainly not the kind of enterprise 
one expects from a great English railway. Still, 
we must remember that it is the beginning of the 
winter season, and it would be too much to expect 
startling changes at this time of the year. A new 
chairman has recently been appointed; may we 
not hope that what we now see is but the beginning 
of a new state of things? If some particle of the 
energy and enterprise which has taken South- 
Western stock to over 200 could be infused into the 
Great Western directorate, we should be the first 
to say that Viscount Emlyn was the right man in 
the right place. 


Proposep New Suppty oF WATER TO LONDON. 


The London County Council cannot get rid of 
the idea that the present water supply to London 
is both inadequate and impure, and the special 
water committee have been visiting a number of 
localities, with a view to making arrangements for 
a new supply. No doubt part of their reluctance 
to accept the conclusions of the Royal Commission 
on this subject is to be attributed to the natural 
ambition of the members of the Council to connect 
their names with a monumental work such as a 
= London from the Welsh hills would 
be. e find the counsel for the complainants in 
the present inquiry at the East End has been 
instructed that 40 to 50 gallons per head is the 
daily amount required, although there is no 
question whatever that if a supply of this amount 
were provided, every cubic foot above some 
20 gallons per head would be absolutely wasted. 
As regards quality, modern science has pretty well 
settled the question in favour of the absolute 








430 


ENGINEERING. 


[Oct. 4, 1895. 








wholesomeness of properly filtered river water, a 
view which receives strong support from the fact 
that the mortality returns for the 11 years ending 
1891, the latest which we have at hand, for London 
and Glasgow, show an average of 184 deaths per 
million per annum in the former case, as against 
264 per million in Glasgow. Of course this question 
of constructing new works has no connection with 
the advisability or not of water supply being in the 
hands of a company rather than of a public body. 
Were the charge made by meter, there would be little 
objection to the company system. When, however, 
as in England, supply is given on the basis of making 
the well-to-do portion of the community pay for the 
supply of the poor districts by means of the rating 
system, in which houses are taxed on their value, 
and not on the quantity of water taken, other con- 
siderations arise. It then becomes a moot point 
whether all taxes, such asa water rate essentially is, 
should not be levied by a public body direct, rather 
than ‘‘ farmed out” to a set of private adventurers. 
So strong from this point of view is the case for 
the purchase of the London companies by the 
County Council, that it is a pity to see it weakened 
by unfounded assertions concerning the purity 
and efficiency of the present supply. Neverthe- 
less it may be of interest to see what steps it is 
suggested should be taken to remedy these imagi- 
nary deficiencies. Thus it is proposed that the 
reservoirs should be located at the head waters of 
the Usk, Wye, and Towey, where it is stated a 
supply of 415 million gallons per day is available. 
The distance from the metropolis, on the line of 
the conduit, is estimated at from 150 to 170 miles, 
according to the route taken, and it is proposed 
to construct these conduits largely as masonry 
agueducts, with a view to economising the loss of 
head on the line. One of the aqueducts would 
run from Llangorse to Elstree, and the other from 
Yrfon reservoir to Banstead. The total estimated 
cost for a supply of 415 million gallons per day 
is estimated at 38,772,250/., made up as follows : 
£ 


Head works at Llangorse, Yrfon, 
Edw, Ithon, and Wye, with their 
collecting and communicating con- 








duits and compensation reservoirs 8,135,000 
Aqueduct, Llangorse to Elstree 7,160,000 
im Yrfon reservoir to Ban- 
stead ... ae a sk ... 8,070,000 
Terminal works at Elstree, filters 
and connection with existing dis- 
tribution pipes ee sce .. 4,850,000 
Terminal works at Banstead, filters 
and connection with exisving dis- 
tribution pipes 95 ... 5,500,000 
33,715,000 
Contingencies, 10 per cent. ... wo.» 3,371,500 
37,086,500 
Professional and Parliamentary 1,685,750 
Total ... 38,772,250 





THE WESTINGHOUSE QUICK-ACTING 
BRAKE. 
To THE Eprror oF ENGINEERING. 

Srr,—As I was present throughout the recent brake 
trials upon the North-Eastern Railway, I have read with 
the very greatest interest the report of Mr. Worsdell, 
page 406, and the article in your last issue, page 400. 

Being one of those who timed the speed with a stop- 
watch, I am much interested to observe how very dealer 
the ‘‘stop-watch speed ” and the “ indicator” speed agree 
in nearly all cases. 

I am pleased to see that Mr. Worsdell reports in favour 
of applying brakes to all the wheels of carriages, and trust 
that this may lead to the whole of the six-wheeled car- 
riages in this country having brakes applied to all their 
wheels. 

When I was in America in 1893 I rode upon the engines 
of trains fitted with the quick-acting brake, and there 
were brake-blocks upon cvery wheel in the whole train, 
including the leading bogie, and when the brake was 
applied fully at a speed of 81 miles an hour, it was per- 
fectly clear that the ‘“ quick-acting” brake is as far in 
advance of the ordinary automatic as the automatic of 
1875 was in advance of the Westinghouwe direct air brake 
of 1869. 

I am at a loss to understand why it is that in all parts 
of the world the ‘“‘quick-acting” brake is generally 
adopted, but that in England the ordinary automatic of 
1875 is still considered ‘‘good enough.” Mr. Wors- 
dell’s report shows that at 60 miles an hour the quick- 
acting .brake stops cin 297 ft. less odistance than the 
ordinary automatic brake ; in other words, has practically 
an advantage of 100 yards. : 

In case of emergency what would an engine-driver give 
to be able to save 100 yards? It is, Sir, as you know, 


all the difference between an accident avoided and a 
fearful collision. 

Now that Mr. Worsdell has fully proved the great ad- 
vantage, surely it is not too much to expect that the rail- 


way companies will in future adopt the ‘‘ quick-acting” 
brake for all new stock, and convert the ordinary brake 
as soon as possible; at the same time it is to be hoped 
that the companies will apply brakes to the leading bogies 
of their engines. ashes ’ k 

Twenty years ago there was a feeling in the minds of engi- 
neers that brakes should not be fitted to driving wheels of 
engines, but they have been so fitted, and are working 
with the greatest success. 

Precisely in the same manner history is repeating itself ; 
at the present moment there is a feeling that brakes should 
not be fitted to the leading bogies of engines. Why not, 
I fail to understand. 

When in America I walked to the front of one of the 
engines having the brake on the leading bogie, and re- 
mained there, when the brake was applied at speeds of 
over 60 miles an hour on eeveral occasions. There was no 
jar nor jerk, and no possible reason to ‘‘ fear” the brake 
on the bogie ; indeed, the result was so satisfactory that I 
became convinced that a brake on the leading bogie was 
necessary and desirable. 

In conclusion, I trust that at no distant date another 
trial will take place, to include all the improvements and 
suggestions contained in Mr. Worsdell’s most interesting 
report, and above all I hope that the ‘‘quick-actin 
brake” will be applied to every wheel in the train, an 
that the brake power will not be ‘‘diluted” by the 
presence of any unbraked wheels, 

Yours faithfully, 
CiemMENT E. Srrerron, C.E. 

Saxe-Coburg House, Leicester, October 1, 1895. 





WATER-TUBE BOILERS IN THE NAVY. 
To THE EprToR oF ENGINEERING. 

Srr,—The design of water-tube boilers, the principles 
by which circulation is maintained, and the good and bad 
features of each system, have hitherto scarcely received 
the attention they deserve, save at the hands of Mr. 
Thornycroft, who has made this interesting subject his 
own, and whose various papers* form an epitome of 
existing knowledge in this direction. It was with great 
pleasure, therefore, that I read your announcement, on 
page 796 of your last volume, that you were about to 

mblish a paper on the same subject from the pen of M. 
Hemmead. I must confess to a feeling of disappointment 
now that it has appeared (see page 59); indeed, it contains 
so many doubtful statements that I scarcely know which 
to deal with first. M. Normand credits Commandant du 
Temple with the introduction of external return tubes. 
They were known at least as early as 1822, possibly 


earlier. Here are a few examples taken at random from 
English patents : 

_— Number of Name of 

. Specification. Patentee. 

1849 12,514 Clarke and Motley. 

1825 5,297 Eva (?) 

1825 5,270 Gurney. 

1824 5,032 Moore. 

1822 4,665 Clarke. 


M. Normand considers it specially important that those 
parts of the generating tubes which are near the fire should 
slope as little as possible. As far as I can gather, he seems 
to fear that the bubbles of steam will collect on the upper 
sides of such tubes, and form a ‘‘steam chamber ” which 
would allow of overheating. Where there is no circulation 
this would probably occur, and it is possible that trouble 
might be experienced in boilers of the drowned tube type, 
where the circulation is comparatively feeble, t but the con- 
spicuous success of the launch type of Thornycroft boiler, 
in which the firebars are formed by continuations of the 
lower ends of the generating tubes,t and in which conse- 
quently the parts of these tubes exposed to the greatest 
heat when the fuel is thoroughly incandescent are abso- 
lutely horizontal, shows that M. Normand’s objection 
does not apply to boilers designed on a principle insuring 
a strong circulation. 

The writer is informed that not only has as much as 
70 lb. to 80 lb. of coal been burnt per square foot of grate 
per hour in these boilers, but that the bars were so cool 
that clinkers did not adhere, and that the zinc with which 
they are coated did not burn off. 

I quite agree with M. Normand that horizontal tubes 
are undesirable unless there is good reason for their use, 
since they increase the total] resistance without adding to 
the circulation, but, provided there is a good circulation, 
it does not matter in which part of the tube the horizontal 
or sloping part occurs. Possibly M. Normand has con- 
fused the phenomena of boiling water in a tube having a 
closed bottom with those occurring in a boiler, and it may 
be worth while to point out the difference. As M. Nor- 
mand speaks of bubbles rising and ‘‘ drawing the water 
with them,” and considers that probably circulation is 
produced ‘‘ by impulse only,” thus seeming to credit the 


*The most important of these are: A, ‘‘ Water-Tube 
Boilers” (Proceedings Inst. C.E., vol. xcix., page 1); 
B, ‘Circulation in the Thornycroft Water-Tube Boiler” 
(ENGINEERING, vol. lvii., page 399) ; and C, ‘‘ Influence of 
Circulation on Evaporative Efficiency ” (ENGIN&ERING, 
vol. lviii., page 214). 

+ On referring to page 399, vol. lvii. of ENGINEERING it 
will be seen that by actual measurement over a weir (and 
not, as M. Normand says, from any theoretical considera- 
tion’s based on the relative differences of pressure in the 
upper and lower barrels of the boilers experimented on), 
Mr. Thorpycroft found that the quantity of water circu- 
lating per pound of steam generated per hourin a Thorny- 
croft boiler was more than double the circulation in a 
boiler having drowned tubes, 

} See page 269 of the current volume of ENGINEERING, 





for an illustration of one of these boilers, 





bubbles with an inherent tendency to rise and drag the 
water with them, let us first consider why they rise at all. 

When a bubble is formed in a tube containing water 
at rest it is subject to a pressure per unit of area which is 
greater on its base than on its apex by an amount cor- 
responding to a head of water equal to the diameter of 
the bubble. Between these points the pressure varies 
symmetrically, the resultant being an upward force ina 
vertical direction. 

A bubble in ‘‘ still” water will always, therefore, rise 
vertically. In an inclined tube it will rise till it meets 
the top side of the tube, along which ip will then slide, 
unless the friction is too great. 

This is what appears to have been in his mind when 
M. Normand said ‘‘steam bubbles do not rise easily in a 
slightly inclined tube.” 

n the case supposed, a layer of steam might soon form 
along the upper side of a sloping tube, and if these con- 
ditions obtained in a water-tube boiler, it would be easy 
to agree when he says it is especially important that the 
lower and more heated parts of the tubes should be as 
vertical as possible, as such steam chambers would soon 
lead to overheating. 

Fortunately, however, the conditions in a well- 
designed boiler are far otherwise. In the case just con- 
sidered, as the bubble rises its place is occupied by water, 
which has to flow downwards past it. Ib has, therefore, 
to overcome not only the friction against the tubes, but 
also the resistance of a stream flowing in the opposite 
direction, and its motion may well be sluggish in conse- 
quence, 

If, however, the bubble is formed in the generating 
tubes of a water-tube boiler having a good circulation, * the 
case is very different. The bubbles no longer encounter 
an opposing current, but are borne rapidly along by a 
stream moving in the same direction. Their action, as 
individuals, becomes unimportant, since they are carried 
along as part of the whole mass of steam and water con- 
tained in the generating tubes, and in which they are 
entangled much as if it were an emulsion. 

Any tendency to separate and form layers of steam 
along the upper sides of the tubes is counteracted by the 
countless eddies formed at the sides of the pipe by the 
passage of the current, and to the presence f cote | the 
increase of efficiency with rapid circulation, referred to by 
M. Normand, is due. 

That this is true is, I think, conclusively proved by the 
non-heating of the water-tubes forming the firebars of 
the small Thornycroft boilers alluded to. 

M. Normand says the pressure in the lower reservoir is 
always less than in the upper one; that the rise of water 
and steam produces a difference of pressure between the 
upper and lower reservoirs, and that this difference was 
found by Mr. Thornycroft (and described in paper C) to 
be greater with submerged tubes than with those discharg- 
— the water line. 

hese three propositions are all incorrect. Although, 
as I will presently show, it might be just possible to 
design a boiler so that the pressure below should be less 
than that above, this is not the case in any ordinary 
boiler, and certainly not in the one described by Mr. 
Thornycroft in his paper.t 























‘*'The rise of water and steam,” or, in other words, the 
circulation, reduces the difference of pressure between the 
upper and lower reservoirs. This is clearly shown in 
paper C, and the difference in pressure was found by Mr. 





*M. Normand has failed to estimate correctly the 
rate of circulation by applying the ordinary theory of 
flow between vessels containing fluids of different den- 
sity. Inasmuch as gravity is the cole agent maintaining 
circulation, there is no doubt this theory would give a 
correct result were it possible to estimate correctly all the 
losses of head due to changes of section in the waterway, 
friction, &c., and it is to incomplete data rather than to 
the method that failure should be attributed. By the 
bye, the friction varies more nearly as the ratio of length 
to the two-fifth power of the diameter of the tube than in 
the simple proportion given by M. Normand. 

t Referring to Fig. 1 (reproduced from Mr. Thorny- 
croft’s paper C), it is obvious that at the surface of the 
water in the separator the pressure is that due to the 
steam. The same is true of the pressure at the surface 
of the water in the gauge glass. In the bottom barrel the 
pressure is greater than that of the steam by an amount 
corresponding to the head of water in the gauge glass, 
and consequently exceeds the pressure at the water sur- 
face in the upper reservoir by this amount. This dif- 
ference of pressure is greatest when the boiler is at rest. 
It is diminished by a head equal to the fall in gauge 





glass when the boiler is working, 
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Thornycroft to be less with submerged tubes than with 
undrowned ones. 

In one sentence M. Normand says it is indisputable 
that the difference of pressure between the upper and 
lower reservoirs reduces the intensity of circulation, and 
lower down he says ia effect that it increases it in the pro- 
portion of the square root of the difference of pressure. 
I think the real fact will be found to be that the loss of 
pressure in the lower reservoirs, as compared with the 
pressure in them when the water is at rest, isan index of 
(1) the amount of head converted into kinetic energy, and 
(2) the reduction of density of the contents of the return 
tubes by the admixture of steam. ’ 

By the construction of the Thornycroft boiler no steam 
passes into the water covering the downtake tubes, and 
it is, therefore, probable that theloss of head shown by 
the upper curve in paper C is entirely due to gain in 
kinetic energy. 

The experiments showed, however, that steam was pre- 
sent to a considerable extent in the return tubes of the 
boilers with drowned tubes, so much so that at high rates 
of working it was possible in some of the experiments to 
draw steam from the lower reservoirs. 

Since, as already mentioned, Mr. Thornycroft’s paper 
B shows that by direct measurement the circulation with 
drowned tubes was less than half that with undrowned 
ones, it follows that the greater part of the lower curves 
in paper C was due to the second cause—reduced density. 

Kttor stating that the pressure in the lower barrel is 
always less than in the upper one, M. Normand adds, 
** Should it be otherwise, the water would not flow down 
by the return tubes.” ‘*Surely a self-avident proposition 
this,” I fancy [hear someonesay. ‘* How can water flow 
from a point of low pressure to a point where the pressure 
is higher?” , : 

An example or two will best dispose of this fallacy : 

In Fig. 1 two tanks are connected by a large pipe; the 
lower tank is provided withasmall nozzleC. Itisevident 
that the pressure shown by the gauge at B will be greater 
than that at A, yet the water flows from A to B. . 

Fig. 2 is more analogous to the action in a boiler. 
Here again it is evident that the pressure at B is greater 
than at A, although the flow is in the direction of the 
arrow. 

If the area ab B (Fig. 2) is sufficiently reduced, the 
pressure at this point may become as low or lower than 
at A by conversion of pressure energy into kinetic energy. 
On the other hand, if the area at B is considerably larger 
than at A, as in the reservoir of a boiler, the pressure 
will approach more nearly to that due to the head H. It 
can, however, never be so great as this if there is any 
flow of water. ee 

The substance of M. Normand’s propositions }, c, and 
d is to be found in Mr. Thornycroft’s papers already 
quoted. Mr. Thornycroft, however, went a step further 
than M. Normand, and showed that with undrowned 
tubes the proportion of length to diameter might ba made 
too small. 

There are several other statements which might be 
questioned, bub my letter is already very long. I will 
therefore, only point out that M. Normand’s claim that 
no steam chamber can exist in the upper part of a 
drowned tube is hardly borne out by reason or experience. 

In Me, Thornycroft’s paper A he concluded that 
theoretically there should be an oscillatory movement of 
the contents of a tube the top of which was under water. 
With a Thornycroft boiler the flow would not be quite 
continuous, bub as re-entry of water was impossible, the 
current would never reverse. The experiments in paper 
B confirmed these anticipations, and as the oscillation 
was actually observed, it is not difficult to see that this 
involves a much greater chance for the formation of 
steam chambers with drowned than with undrowned 
tubes. I believe ib is a fact that whenever a fatal acci- 
dent has occurred with a water-tube boiler, it has been 
with one or other of the drowned-tube types. — 


Nore.—From a corrected reprint of paper B which I 
have before me I see there areseveral errors. On page 399, 
vol. lvii. ENGINEERING, counting from the bottom of 
the third column, “alternating” in line 9 should read 
osvillating. ‘‘Together” in line 12 should read alter- 
nately. ‘* This” in line 22 should read bad water. 








THE MIDLAND RAILWAY. 
To tHE Eprtok oF ENGINEERING. 

Srr,—There was a heroic ring in the speech of the 
chairman at the last half-yearly meeting of the North- 
Weatern Railway, in great contrast to the pitiful timidity 
prevailing at the Midland meeting, the directors of this 
line having surrendered without striking a blow. This is 
most unpleasant to friends of the Midland, and they are 
many, for, after all, it has initiated more benefits to the 
travelling public that all the other lines put together. 
The Midland is still a popular line, perhaps the most 
popular in England, but, unfortunately, popularity will 
not fill its trains if their journey speeds are slower than 
those of its competitors, for about nine people out of ten 
are about bored to death by a railway journey. I dare 
b3 sworn that you, Sir, do not know many people who go 
to Leeds, or Liverpool, or Aberdeen (from London) by 
the Midland, Derbyshire scenery notwithstanding. I find 
that none of my acquaintances go to Liverpool by the 
Midland, solely because the journey is longer. The chair- 
man of this company excused it for not making better 
time to Scotland on the ground, among other things, that 
a new through train a have to be put on, leaving out 
in the cold some of the important towns en route. Doub‘ less 
these towns are very important places, bub London is 
more important still, more valuable for its passenger 
traffic than all these towns put together. The aggregate 
population of Leicester, Nottingham, Sheffield, and Leeds 





is somewhere about one-fourth that of London, and there 
is the longer haul on London traffic, so that it is not very 
difficult to me | which is the more valuable gathering 
ground for traffic. 

A new through train to Scotland would necessitate about 
a couple of thousand extra train-miles per week, which 
means extra expense. But it is almost a certainty that 
@ train as good as those of its rivals east and west would 
attract to itself ab least a couple of dozen passengers, and 
then it pays its running expenses. One can hardly think 
that the Midland directors are afraid of a thinly- peopled 
train, for they have plenty of experience in that way, and 
they always will have if they are content with longer 
journeys, in time, than their rivals. 

I hoped that the October announcements would have 
shown some improvement in the Midland Scotch service, 
but it is apparently to be let down to its usual winter 
level by uniting the Edinburgh and Glasgow trains, and, 
consequently, making them longer on the road. When 
this is compared with what the east and west coast com- 
panies promise for next month—on the one hand, Edin- 
burgh in 74 hours, and, on the other, Glasgow in 8 hours 
—it is only natural to expect that the 9.15 p.m. ex St. 
Pancras—the Midland’s one poor night train—will be a 
sight for gods and men. I have hitherto gone to Glasgow 
more frequently by this train than any other, but next 
month what inducement there will be for one to leave 
St. Pancras more than 24 hours earlier than one will be 
able to leave Euston, to arrive at Glasgow some 7 minutes 
earlier, I have yet tolearn. I do not suppose my goings 
and comings will make or mar the Midland, but that 
company will lose one Scotch passenger, at least, until it 
mends its ways. 

I am, Sir, your obedient servant, 

Chigwell, September 29, 1895. Freprrick J. Bort. 





EARLY GREAT WESTERN LOCOMOTIVES 
To THE Eprror oF ENGINEERING. 

Sim,—I have much pleasure in sending you herewith for 
your inspection a blue print of the engine “‘ Vulcan.” I 
have already submitted this same print to the Vulcan 
Foundry Company for theic inspection. They reply that 
it corresponds with their drawings. 

To reply in detail t> the statements made by Mr. 
Sekon in his letter in your last issue, would merely be a 
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repetition of all that I have already written. I have no 
wish to go over the same ground again, and shall only add 
that all my statements are based upon photographs and 
drawings in my possession, and upon the details and in- 
formation of the makers of the engines. In those instances 
in which I have sent my drawingr to the makers, they 
have corroborated them. What better foundation for my 
statements could I have? I prefer to abide by details 
and information of such a nature rather than to rely on 
any statement Mr. Sekon may make. 
Taw, yourstruly, 
D. H Littieyoun. 

27, Bank-street, Dundee, September 30, 1895. 





To THE EprtoR oF ENGINEERING. 

Srr,—Your correspondent Mr. G. A. Sekon, page 390, 
is entirely in error in supposing that I should be “‘ vexed” 
that he made, as he terms it, ‘‘an appeal to Cesar.” My 
only object in this discussion, as in the whole locomotive 
history question, is to ascertain the true facts, therefore 
I welcome any appeal to any person who can throw light 
upon the subject. On the other hand, I protest against 
the way in which Mr. Sekon misquotes letters ; for in- 
stance, upon page 390 he would lead any person to sup- 
pose that J have said that the officials in London have no 
information, but J did not state that; 7 was Mr. Sekon’s 
own remark. Upon page 145 (August 2) he wrote that 
** the officials at Paddington most kindly made an ex- 
haustive search .. .. bub were unable to find any docu- 
ments on the subject.” Most certainly Ido not agree 
with the statement of Mr. Sekon, because I know that the 
chief officers and officials at London are well aware of the 
history of the early engines. 

My statement to which Mr. Sekon calls attention, that 
the ‘* Apollo,” ‘‘ Neptune,” and ‘* Venus,” were of the 
same design as the ‘‘ Vulcan,” ‘‘ Aolus,” and ‘‘ Bacchus,” 
is perfectly true, and the Vulcan Foundry Company’s old 
drawings prove this very clearly. 

Having examined the early drawings from which the 
six engines were built in 1837 and 1838, it is perfectly cer- 
tain that they all had cylinders of 14 in. diameter, and 
driving wheels of 8 ft, diameter, and the boilers were all 





of the same size, the only difference in the engines bein 
that the first three had a stroke of 16 in. and the secon 
three had a stroke of 18 in, and the total length of the 
latter engines was 3 in. longer than the former. 

I have in my possession twelve drawings and photo- 
graphs of the Great Western engines now under con- 
sideration, and in all my letters upon the subject which 
have appeared in your columns, I have not expressed any 
opinion of my own, but have simply given the details, 
notes, dates, and official statements as recorded. 

Mr. Sakon has never eren seen some of the most im- 
portant drawings and documents which are before me, 
nor has he ever asked for copies to be lent to him for in- 
spection, yet he undertakes to write as if the whole of the 
drawings and statements, and the details in the hands 
of the makers, were entirely wrong. 

Of the first 20 engines for the Great Western Railway, 
no less than 16 were built in Lancashire, namely, five at 
Liverpool, six at Newton-le-Willows, two at Haigh 
Foundry, and three at Manchester, and it is interesting to 
know that diagrams can be seen at the Liverpool City 
Free Library. 

It is to be regretted that there is in England no public 
railway museum to which my collection of old drawings 
could be presented for the public benefit, as an impartial 
examination of the drawings would settle the question, 
and render correspondence unnecessary. 

Yours truly, 
Ciement E. Stretton. 

Leicester, September 28, 1895. 





POWER TRANSMITTED BY LINK BELTING. 
To THE EpiToR OF ENGINEERING. 
Sir,—In reply to Mr. Crawford's inquiry about the 
Norse-power to be safely transmitted by a link belt, the 
following rule may guide him: 


Horse-power = 
Width x thickness x strain per unit x speed per second 
horse-power equivalent 
thus the section is Sin. x 20 in. = 12.5 square inches 
or 81.6 square centimetres. 

Now for an ordinary good belt we may safely take a 
strain of 12 kilogrammes per square centimetre, but for 
a link belt I would not like to take more than 8 kilo- 
grammes at the most, thus giving a total strain of 81.6 x 8 
= 652.8 kilogrammes. 

The apeed being 5000 ft. per minute, or about 25 metres 
per second, the work transmitted will be: 652.8 x 25 kilo- 
grammetres, or the horse-power equivalent being 75 kilo- 
grammetres, the horse-power = 217.6, 

The number of 210 — 300 would be perfectly right if it 
were not for a link belt. 

I would like to ask Mr. Crawford the reason why he 
has taken a link belt. ; 

I like link belts for certain purposes, when not over 
4 in. or 5in. width, for small pulleys at high speed or at 
small distance of pulleys, but in the case mentioned I 
would have preferred any other'kind of transmission, 
specially by rope, 


The Hague, September 27, 1895. 


Yours truly, 
Repty. 





PISTON-RODS. 
To THe Eprros or ENGINEERING, 

Srz,— With your permission, I should like, without any 
further delay, to insert a line to say that I have not for- 
gotten your correspondent ‘‘ X.’s” note on the first part 
of my last letter. I hope he has not thought me dis- 
courteous in not replying sooner. When time and the 
present hot wave permit, I will reply to him. ~- 

Yours faithfully, 


H. Rotre. 
Hartford, Conn., September 21, 1895, 





THAMES AND SEVERN CANAL.—This undertaking has 
now been handed over to the lately-elected Trust—of 
which Sir William H. Marliog, Bart., is chairman—and 
they have appointed Mr. Edmund J. Cullis, Assoc. M. 
Inst. C.E. (now, and for some years past, assistant engi- 
neer to the Sharpness Docks Company), as executive en- 
gineer to carry out the work of restoration. | 


CaTALOGUE.—We have received from Messrs. J. Sagar 
and Co., sawmill engineers, Halifax, a copy of their new 
catalogue of wood-working machinery. The volume in 
question contains nearly 200 large pages, and is very 
strongly bound. The illustrations are numerous and weil 
executed, and the principal features of the various 
machines are clearly set forth in the accompanying letter- 
press. 


PrrsonaL.—Mr. Thomas Codington, M. Inst. C.E., 
Engineering Inspector of the Local Government Board, 
has been appointed Deputy Chief Engineering Inspector 
of the Board in succession to Mr. Arnold Taylor.—Mr. 
Louis Harper, A M.I.C.E., Aberdeen, has received in- 
structions to supply a steal rope suspension bridge to be 
erected over a river in Bombay. The bridge will have a 
clear span of 210 ft., with a footway 6 tt. wide.—Mr. 
Edward Loner, of 2, Bishopsgate streep Without, Loadon, 
E.C., has been appointed agent for the United Kingdom 
of Messrs. A. Borsig and Co., Berlin, and Borsigwerke, 
Silesia, makers of locomotive and stationary engines, 
pumping machinery, boilers, gas and oil engines.—Meesrs. 
Julius Harvey and Co., engineers, contractors, and 
—— merchants, have opened offices at Mansion 
House Chambers, 11, Queen Victoria-street, E.C.—On 
October 7 next the Yost Typewriter Company, Limited, 
will remove their offices to larger premises at 50, Holborn 
Viaduct, E.C. 
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REPORTS OF RAILWAY ACCIDENTS. 

On June 10 last a senger train ran into the buffer- 
stops of the pier station at Ardrossan on the Caledonian 
Railway, and overturning the stops, which were form 
of rails, ran up this improvised ramp and came to rest 
with the leading wheels of the engine on the platform. 
Forty-six passengers complained of minor injuries, but 
only three were unable to proceed on their journey. 
Lieutenant-Colonel Yorke, in his report, comes to the 
conclusion that the driver entered the station at too high 
a rate of speed, and that the sudden application of the 
Westinghouse brake naturally caused the wheels to skid, 
so that the train glided on quite uncontrolled. In com- 
menting on the best way of entering a terminal station 
the inspector eays that ‘‘it has hitherto seemed to the 
inspecting officers of the Board of Trade that this object” 
(the insuring that a driver has sufficient brake power at 
his command) “ would be best attained by an instruction 
that the hand brake only was to be used as a general rule 
for stopping trains in such stations, thus leaving the air 
brake available for an emergency. One advantage of 
such a rule would be that any infringement of it could be 
easily detected and punished. Some companies have 
already given orders to this effect; others consider it 
better to leave the driver free to use either brake, accord- 
ing to his discretion, but it must be admitted that there 
is much to be said on both sides of the question. So long 
as the speed of a train on entering terminal stations does 
not exceed hand-brake speed, it does not matter which brake 
is used for actually bringing the train to rest, as it is 
evident that there will be ample brake power in reserve 
under these conditions.” The Government inspector also 
calls the attention of drivers to the objection toapplying a 
continuous brake suddenly on entering a terminal station, 
where the passengers are preparing to alight. 

After making his report on the Ardrossan buffer-stop 
collision (cee supra), Lieut.-Colonel Yorke also reported 
on a similar accident which occurred at Lime-street 
Station, Liverpool, on June 13, where a passenger train 
failed to pull up in time, and came into slight collision 
with another passenger train standing at the platform. 
Three passengers complained of slight injuries, and but 
small damage was done to the stock. He lays the respon- 
sibility for this accident on the driver, and in this case 
with great regret, in which all will share, as the man in 
question was an old servant of the company bearing an 
excellent character. It is usually the custom of the fire- 
man, when entering Lime-street, to advise the driver how 
far een is occupied by a train, but in this case 
he failed to do so, and so to some extent misled the driver, 
who, however, was relying on his continuous brake for 
stopping, which is contrary to the London and North- 
Western interpretation of the well-known ‘‘stopping at 
terminal stations” rule, they insisting that the hand 
brake only should be used. The Government inspector 
considers that this collision is one more proof, if such be 
needed, of the necessity of enforcing the rule that trains 
should enter terminal stations at hand-brake speed, 
especially where, as at Lime-street, they are approached 
on a falling gradient. 

It transpired in the evidence that the signalman has in 
his cabin a series of little indicators corresponding to each 
of the bays, which he places by hand to ‘‘Clear,” ‘* Cau- 
tion,” or ‘* Blocked,” according as each bay is clear, 
partly occupied by a train, or wholly so. That such 
indicators, being entirely dependent on the memory of 
the signalman, are areal protection to the traffi-, we very 
much doubt, and, in fact, we cannot but consider them 
worse than no protection at all, as they may be forgotten 
in emergencies just when they are most wanted. Surely 
there are automatic devices to be found in this country or 
America which would be more reliable than this ! 

As a passenger train was entering West Croydon 
station, on the London, Brighton, and South Coast Rail- 
way, on July 4 last, it failed to stop as quickly as usual, 
and came into very slight collision with the buffer-stops. 
Little damage was done, but two passengers complained 
of injuries. There had been showers just previous to the 
arrival of the train, and the evidence clearly shows that 
the speed of th) train was not more than hand-brake 
speed, and that vhe hand brakes were being used until the 
driver saw that :. collision was inevitable, Under these 
circumstances Lieat.-Col. Addison blames no one for any 
breach of rules; but while he considers that the want of 
care on the driver’s part was not serious, yet he thinks it 
was hardly to be expected from a man of his experience, 
and it ‘* shows that he had not allowed himself any margin 
of safety. Until drivers thoroughly realise that, even 
with the present powerful brakes, they cannot always 
bring a train to a stand with the same facility and 
in the same distance, it is hopeless to expect that 
5 Ci collisions will become as rare as they ought 
to ” 


As the up Irish mail was standing at the platform 
at Crewe station on the London and North - Western 
Railway on the morning of May 27 last, it was run 
into at the rear by a light engine. The guard was 
knocked about and two passengers complained of in- 
jury, but no serious damage was done to the vehicles. 

he engine was let in behind the mail in order to 
follow it out, and then on to the engine shed road, but 
the driver was not cautioned, as he ought to have been 
under the company’s rules, and, further, while waiting for 
a signal at the north end of the station, his mate heard 
an arm drop, and told him sco, Without looking to see 
whether it was for him to proceed on the main line 
route, which was clear, or to follow the mail, he assumed 
it was the latter, and so put steam on, and did not find 
out his mistake until he felt his engine take the points 
behind the mail, when it was too late to stop in time. It 
was quite daylight at the time. Major Yorke considers 
that the signalman was to blame in nob cautioning the 
driver, and, farther, the driver should have looked to 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Juty, 1895. 


Aveust, 1895. 


SEPTEMBER, 1895. 

















Heavy steel rails are to Middlesbrough quotations. 


case of hematite, Scotch, and Cleveland iron, and 1l. in all other cases. 
per bottle, the contents of which vary in weight from 70 lb. to 80 lb. 


Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


The price of quicksilver is 
The metal prices are per ton. 








see which arm it was that came off for him. It further 
came out in the evidence that it was not usual to signal a 
light engine through the station (where permissive block 
is authorised), although this is required by the rules, and 
such breach naturally comes in for the inspector’s con- 
demnation. It did not in any way contribute to the 
accident, however. 

From Lieutenant - Colonel Addison’s report on the 
collision between two passenger trains which occurred 
on June 1 at Preston Station (belonging to the Lon- 
don and North - Western and Lancashire and York- 
shire Railway Companies), we gather that while one 
train was at the platform a second train ran into it 
in the rear, damaging three vehicles (the first train 
having its brakes off) and injuring, mostly slightly, some 
30 passengers. Both the driver and fireman of the second 
train were engaged in attending to their injectors when 
running into the station, and never noticed the shouts of 
the signalman as they passed his cabin without stopping 
at the home my which was at danger. The guard was 
at his brake wheel, but had his back to the engine, and so 
did not see the signal or the signalman. The driver alone 
is blamed for this carelessness, which is all the more 
extraordinary, as both the driver and fireman had noticed 
the distant signal at danger, and the latter had whistled 
on seeing the home arm in the same position, and yet 
they ran past it in broad daylight. There are only some 
500 yards between the two signals, and the inspecting 
officer comes to the conclusion that the train must have 
been travolling quicker than the driver estimated, and 
hence his passing the signal before he was aware of it. He 
also calls attention to the rule that trains not running 





beyond Preston are to be brought almost to a stand at the 





down home signal, whereas through trains are to stop 
dead at the same place, and only to proceed on getting a 
hand signal intimating that the platform is already 
partially occupied, and he suggests that either all trains 
should be stopped, or, better still, a “‘calling-on” arm be 
rovided, and that all trains be treated alike. Certainly 
et there be but one rule for all trains under similar 
circumstances. 

Lieut.-Colonel Addison, in commenting on a slight 
collision which occurred between a Great Western 
passenger train entering the Great Western bay of 
Chester Station on May 28 last, and two empty 
coaches standing there, says: “The Great Western 
Company's rule” (to the effect that the vacuum brake 
must be applied at the distant signal of all ter- 
minal stations, and that they must be entered at such 
a speed as to enable the train to be stopped at the 
proper place by the application of the hand-brake only) 
“tis very clear, and quite in accordance with the views 
held by the inspecting officers of the Board of Trade. It is 
not intended to forbid the use of the vacuum brake abso- 
lutely within terminal stations, but to reserve it for emer- 
gencies.” He does not think the speed in the present 
case was very excessive (no one was hurt, and few knew 
that there had been a collision even), but he adds ‘‘ that 
experience conclusively shows that where drivers are 
accustomed always to pull up with their vacuum brake, 
they enter stations at comparatively high rates of speed, 
and the least miscalculation or negligence may then caure 
a serious accident.” Lieut.-Colonel Addison does not 
appear to share the wider or laxer (?) views of his colleague, 
Lieut.-Colonel Yorke, on this vexed question, as recorded 
in the Ardrossan report ante, 
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COMBINED DRILLING AND MILLING MACHINE. 


CONSTRUCTED BY MESSRS. BOND AND COOPER, ENGINEERS, BIRMINGHAM. 
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Fig. 1. 


WE illustrate on this page a combined drilling and 
milling machine, which has been specially designed by 
its builders, Messrs, Bond and Cooper, of the Crown 
Machine Works, Birmingham, for making milling 
cutters, jigs, and templates, and also for cutting small 
gears. As will be seen from our illustration, Fig. 1, 
the machine consists essentially of a drilling machine 
of the sensitive type, fitted with a worktable, on which 
the ‘‘ adapter ” shown in Fig. 2 can be clamped. To 
prevent vibraticn the base of the machine is made of 
large diameter, and the pillar is very stiff. The 
spindle is driven by belting, the speed cones being placed 
at the back of the machine. A couple of small guide 
pulleys, shown at the top of the machine, may be 
used to increase the grip of the belt on the spindle 
pulley. The spindle is, it should be added, balanced 
by means of a spring in the feed lever box, and 
is fitted with ball bearings to take the thrust. To 
limit the travel in counterboring, an adjustable 
stop is provided at the top of the drill spindle. 
The table is carried on a horizontal arm, the axis of 
which is truly at right angles to the pillar of the 
machine. The table can be fed along this arm by 
means of a lead screw fitted with an index head. A 
bracket shown below in Fig. 1 can also be mounted 
on this arm when the ordinary table is removed, 
and carries a pair of V-blocks in which shaft- 
ing can be clamped when it is desired to cut key- 
ways or slots in it. The adapter fitting the ma- 
chine for milling work is shown separately in Fig 2. 
It consists of a short pedestal flanged at the bottom for 
attachment to the drill table, to which it can be set at 
any desired angle, the edge of the flange being 
graduated to this end. At the top of the pedestal is a 
slide carrying a small table, to which is pivoted a swing- 
ing arm, as shown in Fig. 2. This arm passes 
through the pivot on which it swings, and can be 
clamped in any desired position, a steel rule let into 
the arm showing its effective radius, The outer end 
of this arm carries a slide, which in its turn supports a 
bracket for the dividing spindle, which finally sup- 
ports the work to be operated on, As will be seen, a 
very great variety of feed motions can be obtained, 
and hence all ordinary forms of cutters, &c., can be 
made without the use of formers. 








A NEW HYDRAULIC LIFEBOAT. 
Messrs, J. I. Toornycrorr AND Co., of Chiswick, 
have lately completed a new steam lifeboat, which 
they have constructed to the order of the National 








Lifeboat Institution of Holland. The propulsion of 
the boat is effected by bydraulic means, a system 
which is now accepted as satisfactory for lifeboat pur- 
poses. Probably the second-class torpedo-boat, which 
Messrs. Thornycroft designed and built some years 
ago for the British Government, may be looked on as 
the immediate prototype of the hydraulic lifeboat of 
to-day, for all the essential particulars of hydraulic 
propulsion, as now practised, were either worked out 
for that boat or suggested by her performance. It 
will be remembered that some time ago Messrs. 
Thornycroft supplied the machinery for an hydraulic 
lifeboat, the hull of which was constructed by Messrs. 
Green at their historic yard at Blackwall, which has 
been the birthplace of so many vessels designed for 
quite a different purpose from saving life. The Duke 
of Northumberland, the former boat built for our own 
Royal National Lifeboat Institution, has done ex- 
cellent work on the Harwich station, and itis to be 
hoped she will be followed by other successful craft of 
a like nature. 

The new boat, named the President Van Heel, is 
somewhat larger than the English vessel, being 55 ft. 
over all, and 13 ft. 6 in. wide. The deck, however, is 
carried out considerably beyond the sides of the hull, 
thus forming sponsons, running fore and aft, after the 
manner of the American river steamers. The breadth 
on deck is 16 ft. at the widest part, including a belt of 
American elm round the edge of the sponsons, this 
being Gin. deep on each side. The depth of the 
hull is 5 ft. 6 in. moulded. The sponsoned deck acts 
as a guard to the hull, and is very solidly constructed, 
doubtless with a view to affording a fender to the 
hull if the boat should go alongside a wreck. It also 
affords a wider platform for carrying on the salvage 
operations, and, moreover, protects the jet orifices. 
The hull is built entirely of steel, and is extensively 
subdivided, the fore and after peaks being entirel 
enclosed and surmounted by the usual turtle-bac 
deck, which, however, is not carried to so great a 
height as in the ordinary lifeboat. The after part is 
occupied by a large open cockpit, and here the 
boat is steered by ahandwheel. The cockpit is water- 
tight, excepting that it is provided with large relieving 
valves on the non-return principle. As the deck or 
floor is above the level of the water plane, any water 
which may enter will flow out immediately. The rudder 
projects below the bottom of the boat in the usual 
lifeboat fashion, somewhat after the manner of a north- 
country coble. The necessity for this extra deep 
rudder will be manifest when it is remembered the 
rough water in which a lifeboat has so often to work. 
There is a whip and purchase for sliding the rudder on 
its gudgeon and pintle when going into shallow water. 
In the matter of steering, however, the hydraulic boat 
has a decided advantage, as will be seen. The engines, 
and the centrifugal pump, which forms the propeller, 
naturally always turn one way, and reversing is effected 
by diverting the flow of water either ahead or astern. 
The water from the pump passes out amidships on 
either side of the boat, and each delivery branch is 
divided into two parts, so that the water may be sent 
towards the bow or stern. This is done by means of 
two sluice valves placed where the outlet passages 
are divided. These valves are operated by hand- 
wheels near the steering wheel aft, and connected 
by rods and gearing. In this way the steersman has 
entire control of the boat. If he wishes to turn her 
quickly, and in a short distance, say, to starboard, he 
will direct the starboard race from the pump ahead, 
whilst the port jet will be kept going astern, the action 
being the same as in the case of twin screws, except- 
ing that the jets emerging amidships appear to give 

reater steering power than screws at the stern. 
his is what might be anticipated. The boat can also 
be stopped without stopping the engines, by placing 





the valves so that the water delivered from the pump 
is divided between the ahead and astern positions. 
Handwheels are also placed in the engine-room, to be 
used in case of emergency. The draught of water 
is about 3 ft. 3 in. when all gear, stores, fresh water, 
and 39 persons are on board, The displacement then 
is about 30 tons. 

The engines are a pair of two-cylinder compounds, 
driving the approximately horizontal pump direct. The 
pump is 2 ft. 6 in. in diameter, and is placed in the 
bottom of the boat. The revolutions at full speed are 
about 450 per minute. The intake is formed bya break 
in the skin plating, thus forming, as it were, a scoop 
into which the water flows. The outlet and inlet pas- 
sages are short, so that as small a volume of water as 
possible is carried. The go-ahead outlet is just below 
the water level, and the go astern outlet just below the 
sponsons. The engines are nearly horizontal, the 
cylinders being side by side and inclined, The 
diameters of the cylinders are 84 in. and 144 in. by 
12in. stroke. The boiler is of the ordinary Thorny- 
croft water-tube type, and is placed in a separate closed 
compartment forward of the engines, there being a 
fan for forced draught. Steam is supplied at 140 lb. 
pressure, the indicated horre-power being about 250. 
The speed obtained on trial was 9.294 knots, as mea- 
sured in the nsual way by six runs on the Long Reach 
mile, with and against tide. For the speed obtained 
the power is, of course, high compared to what would 
be required were ordinary screw propulsion adopted, 
but this would be out of the question for lifeboat pur- 
poses, where the chance of fouling ropes and wreckage 
by the screw might prove fatal. The lower efficiency 
of hydraulic propulsion is a price necessarily paid for 
safety. The racing of a screw placed in the stern of 
the vessel would also be extremely objectionable when 
working in short steep seas. 

A steam capstan is fitted, and will prove of the 
greatest value in the work of the boat. There is an 
exceptionally stout steel wire hawser of 100 fathoms, 
the reel for which is in the cockpit, the steam engine 
for the capstan being fitted to the deck over the 
engine-room. The hull was designed by Mr. G. L. 
Watson, who is the naval architect to the Royal 
National Lifeboat Institution. The boat was launched 
with steam up, and made a preliminary trial imme- 
diately after she was put afloat. The official trial took 
place on the 19th ult., under the superintendence of 
Mr. S. W. Barnaby, Mr. G. Brown being in charge of 
the engines. Mr. A. de Bruijne and Mr. D. Croll re- 
presented the Dutch Lifeboat Institution. Captain 
Nepean, R.N., was present on behalf of the Royal 
National Lifeboat Institution. The air-pressure in the 
stokehold on the speed trial was equal to about 24 in. 
of water. The boat runs exceedingly steadily, there 
being no vibration, but a very slight pulsating move- 
ment is noticeable, due to the horizontal position of 
the engines, the momentum of the reciprocating parts 
acting in a fore-and-aft direction. So far as comfort in 
this respect is concerned, however, the arrangement of 
engines and the hydraulic propeller is a vast improve- 
ment on the ordinary screw. 

At the suggestion of Captain Nepean some interest- 
ing turning trials of the boat were made on the com- 
pletion of the speed trials. Inorder to find out how 
quickly a man could be picked up, a lifebuoy was 
thrown overboard while the vessel was proceeding at 
full speed ahead. The jets were putin the go-astern 
direction, and the buoy was recovered in the space of 
exactly one minute. In going astern the steering was 
effected by the jets, the rudder being held amidships 
by the gear; the area of the rudder being too great to 
allow of it being operated when going astern at speed. 
Captain Nepean, however, thought that perhaps the 
operation could be more quickly performed if the boat 
were kept going ahead and turned ina circle by the 
rudderalone. This manceuvre was then carried out, and 
the buoy was recovered in absolutely the same period 
of time. The jets were kept full speed ahead all the 
time, or until within stopping distance of the buoy. 
As with twin screws, it takes less time to make a circle 
with both jets going ahead and using the rudder only, 
than when assisting the turning by the jets. Naturally 
the jets turn the boat in less space, and therefore 
the method of manceuvring to be adopted depends 
on whether time or space is of greater im- 
portance. 

On Monday morning, the 23rd ult., the boat left Chis- 
wick for her destination at the Hook of Holland, but was 
delayed in the river some time by fog, which ultimately 
cleared off and allowed her to proceed. We under- 
stand that these hydraulic boats have excellent towing 

wer, a by no means unimportant matter in a lifeboat, 

ut one which, perhaps, would hardly be anticipated. 
The high power given off by the engines must, 
however, be remembered when comparison is made 
with screw boats of the same size and speed. 

The voyage to the Hook of Holland was successfully 
made, the average speed across being at the rate of 
84 knots in fair weather. 

In speaking of the unsuitability of the screw pro- 
peller for lifeboat propulsion, we have used the term 
‘* ordinary screw.” e took this precaution because 
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it occurred to us that Mr. Thornycroft’s screw turbine 
propeller might be used with advantage. Since writin 
the above we have learnt that Messrs. Thornycroft all 
Co. have for some time past had designs in course of 
preparation for a steam lifeboat having a screw turbine 
propeller, which will have practically the advantages 
of the hydraulic propeller, but which will give a cer- 
tain speed at about half the power required for the 
centrifugal pump arrangement. 





INDUSTRIAL NOTES. 

Now that the Trades Congress iz over, and the reports 
of the delegates to their societies have come to hand, 
the public can the better judge as to the feeling which 
exists with respect to the new standing orders. In 
nearly all, if not all, of the older unions, the delegates’ 
reports favour the new rules. Many of them are so 
outspoken that the wonder is that the congress was 
allowed to drift for five or six years into the Socialist 
groove, and at last to be really captured by the new 
men. There must have been a good deal of moral 
cowardice on the one side, as well as of energy on 
the other, to have bent the congress year after year 
towards the Socialist goal. The report of the Durham 
Enginemen’s Association with reference to the last 
congress, now that the step of reconstruction has 
been taken, is interesting as showing how the old 
leaders felt whilst they were being ‘‘pulverised,” 
the older unions denounced, and the policy of the past 
attacked. But really the confession shows a want of 
pluck and spirit ; the original organisers of the con- 
gress would not have sat still and allowed ‘“‘big 
voices” and strong lungs to rule the roost. What is 
evident is that the new rules will be adhered to. The 
new unions resent the action of the Parliamentary Com- 
mittee generally. The trades councils feel it the most, 
and possibly some odus vivendi will be found to give 
them representation. One further thing seems likely 
to happen: there will be a reaction on the question 
of eocialistic legislation, in spite of the fact that the 
old resolution was allowed to stand by a mere fluke, or 
informality. But during the current year the unions 
will be able to reconsider their position and to formu- 
late such measures as may be practicable in the in- 
terests of labour, for if nothing is done the congress 
will yet fall to pieces. 





The reports with respect to the engineering indus- 
tries of Lancashire continue to be favourable in most 
cases, ‘There is a revival of activity in most of the 
chief centres, and it is progressive. Cotton machinists 
are full of work, chietly, however, for export purposes, 
not for the home trade. The heavy stationary engine 
builders are being kept fully engaged. Machine-tool 
makers generally are busier, and some firms have their 
books tolerably full of orders. Boilermakers are in a 
better position than for some time past as regards work 
in ionk: and the prospects are brighter for the future. 
Locomotive builders have been lagging behind some- 
what, but there are hopeful anticipations for busier 
times in the near future. Marine engineering and 
shipbuilding on the Liverpool side of the Mersey 
remain in a condition far from satisfactory, but on 
the Birkenhead side they are decidedly better. A good 
deal of new work has been recently given out both for 
Government and for the mercantile marine, and the 
outlook is regarded as far better than for some years 
past. Fortunately there appeara to be an absence of 
labour troubles in all branches of the engineering 
trades in Lancashire, nor are there any indications of 
any serious troubles in the near future, so far as can 
be judged by present appearances, The iron trade is 
quiet in so far as business is actually concerned, 
though more is being done in some quarters. But the 
quietude only means that purchasers have well covered 
their requirements for the present, and are receiving 
deliveries on account of their contracts ; makers, on 
the other hand, have plenty of orders on their books, 
sufficient in most cases to keep them fully going for 
months, so that they are in an exceptionally strong 
position as regards prices, and some are out of compe- 
tition by reason of the contracts on hand. The 
finished iron trade is active, and the rates show an 
upward tendency. Merchants have advanced in some 
cases as much as 10s. per ton. The steel trade is 
active, with the prices firm at recent rates, Alto- 
gether the outlook is tolerably hea'thy, both as regards 
raw and finished material, and also in the general run 
of engineering and cognate industries. The progress 
of recovery has been very slow, but the signs seem to 
indicate that the improvement is real and, to some ex- 
tent, comparatively permanent, not merely transitory. 





In the Wolverhampton district the improvement 
seems to be accelerating. Business has been brisk 
in all branches of the iron trade, with a further ad- 
vance of 5s. per ton in unmarked bars, bringing up the 
minimum to 5/. 15s. ; but this has in no way checked 
the demand, for consumers and merchants have evinced 
considerable anxiety to get their offers accepted at the 
market rates. Makers, on the other hand, have their 
books well filled with orders, and are not very ready 





to take on any other business at present. The value 
of pig iron is going up, and there appears to be every 
indication of a further advance in the prices of finished 
iron at an early date. Orders from agents abroad 
seem to be larger than ever, especially for galvanised 
iron, hoops, and hardwares of the heavier kinds. The 
home demaad, both for crude and finished iron, is 
described as particularly heavy, so that there is much 
activity. Further advances are expected for certain 
qualities of iron at an early date. Galvanisers are 
buying heavily, common sheets, doubles, and trebles. 
In the steel branches of trade some moderately good 
transactions have taken place at recently quoted rates. 
The constructive branches of trade, and also the hard- 
ware industries of the locality, are all feeling the im- 
provement. It is manifest also in the series of meet- 
ings which have been held in various parts of Stafford- 
shire by the iron and steel workers, all of which indi- 
cate an expectation of higher wages and better times 
for the workpeople. Happily, rates of wages, hours 
of labour, and conditions of employment are all regu- 
lated by the Midland Wages Board, so that labour 
troubles are not expected. There is, however, a 
hopeful feeling that wages will go up at the next ascer- 
tainment of prices, even if the advance is not very 
much in the first instance. A very curious incident 
took place at Hanley at a lodge meeting, Miss Benett 
occupying the chair. Miss Benett is an active worker 
among the iron and steel workers of Staffordshire, and 
she gave an excellent address as ‘“‘chairman,” urging 
reciprocal duties, as well as the rights of the workers. 
Her speech would do credit to the leaders of the older 
unionism. 





The grave crisis in the shipbuilding trades of Belfast 
and the Clyde district, which it was expected would 
lead to a serious strike and lockout at the close of last 
week, was happily averted at the last moment. On 
Thursday in last week there was a general holiday at 
the yards at Partick and Govan, and it was feared 
that it would end in their being closed for some time. 
But meanwhile negotiations were being carried on by 
the representatives of the Boilermakers and Iron Ship 
Builders and of other men concerned and the em- 
ployers, with the result that practically the old notices 
are withdrawn, or, what is the same thing, they do not 
terminate for another month, so as to allow further 
negotiations for a final settlement. There was some 
uncertainty, it seems, in Belfast as to the negotiations, 
but the work proceeded as usual, though the notices 
expired a oak ago. In reality the issue remained 
with the Belfast men ; if they had come out on strike, 
the Clyde would have been involved. If there is a 
possibility of settlement, it is pretty certain that Mr. 
Robert Knight will exert all his influence to prevent 
the disaster of a strike. 





The iron trades of South Wales and Monmouthshire 
have been looking up for some time. With the 
gradual revival of trade there has been a desire to 
avert an incipient dispute of long standing as to 
the rates of wages in the iron and steel branches of 
industry, and fortunately this has been now accom- 
plished. The sliding scale committee of the South 
Wales and Monmouthshire Iron and Steel Workers 
have agreed upon a new scale, which has been signed, 
and will operate from September 1 last, for a period of 
six months ; it is then only terminable by a six months’ 
notice on either side. This having been accomplished, 
the employers have mutually agreed to advance forth- 
with the price of finished material, as there is an 
improved demand for rails, bars, billets, and steel of 
all kinds, and, moreover, the prices of such material 
have been advanced in America. The probability seems 
to be that the chief industries of South Wales are 
destined for a period of activity such as they have not 
experienced for some time past. 

Another favourable indication in South Wales is the 
improved condition of the tinplate industries, though 
the revival is not quite so general as could be wished 
just yet. At the Duffryn Tinplate Works, Morriston, 
which were only restarted some three months ago, at a 
reduction of 224 per cent., the proprietors have agreed 
to pay the workpeople the full rates on the 1894 list 
forthwith. Thisisa tangible sign of revival, and proves 
conclusively that the prospects are favourable for a 
continuance of better trade. 





The partial resumption of full time at the Crewe 
works of the London and North-Western Railway 
Company has given great satisfaction to the workpeople 
and to the tradespeople generally. The men have been 
on short time for two years, but it is expected that the 
whole of the 7000 employed will soon be on full time 
in all the engineering and joinery shops. The latter 
are now mostly on full time, and one of the large 
locomotive shops has restarted on Saturdays. All 
the other branches of industry at the Crewe works 
will be similarly benefited. 


The position and prospects of the engine-room 
artificers in the Royal Navy have been for some time 
before the Lords of the Admiralty, and some sub- 





stantial improvements have been made in their condi- 
tion in several respects. Their mess accommodation 
has been much improved in the ships newly con- 
structed, and an improvement has been effected in 
the ships afloat where at all practicable. This im- 
provement is not confined to the megs-rooms, but 
includes the bathing accommodation as well, a most 
important thing for the men in the engine-room. 
Further concessions have been made as regards cloth- 
ing, the men at Chatham and Sheerness being no 
longer compelled to go to the naval outfitter chosen 
for them. But these concessions, though most im- 
portant, only touch the fringe of the question. Mr. 
George Howell often brought the matter before the 
late First Lord and others at the Admiralty, and 
recently he has been in communication with the 
present First Lord on the subject. By a singular 
oversight in the regulations these are the only men 
who have no provision made for their promotion to a 
higher rank---once an engine room artificer, always an 
engine-room artificer. The men ask naturally that they 
shall be permitted to climb up and up by merit, good 
conduct, ability, and by a proper examination, to the 
position of chief engineer on board ship, as they could 
do in the mercantile marine. The present age limit of 
23 years debars most of them from attempting an 
examination for the position of a probationary engineer. 





Another effort is being made to effect an amalgama- 
tion of the cabinet and woodworking trades’ unions, 
and to form one consolidated union. More than 30 
years ago a similar movement was set on foot, and 
considerable progress was made towards coneolidation, 
but presumably the difficulty was with the paid secre- 
taries, some of whom would have had to be dismissed. 
Another difficulty was the difference in contributions 
and benefits, some societies being for ‘‘ trade purposes 
only,” whilst one at least, if not two, had sick and 
other benefits attached, and the wood-carvers had also 
a reading-room and a good technical library. There 
are four considerable societies in London—the Alliance, 
the Progressive, the Perseverance, and the Amal- 
gamated Union, besides one or two of a minor cha- 
racter and of later date. At present there is a federa- 
tion of the furnishing trades, which represent the 
upholsterers and some other unions, as well as the 
cabicet- making trades. This want of unity has 
had a disastrous effect upon most of the industries 
concerned. Sweating is as rife in those trades as in 
the tailoring trades, and much of the cabinet-work 
and furniture sold in large and high-priced establish- 
ments is ‘‘ bought goods” from small masters in the 
East End. Such establishments get larger profits, and 
are still able to ‘‘ cut prices,” as compared with firms 
which pay union rates and turn out first-class goods. 
A strong amalgamation would help to equalise the 
rates of wages according to the class of work, and give 
to the better class of employers a fairer chance of equit- 
able competition than they now have, But the new 
amalgamation, if it succeeds in being established, must 
not attempt to make war upon the small masters, nor 
seek to do too much all atonce. A bad system cannot 
be got rid of suddenly. It did not come into existence 
suddenly. Hasten slowly, is a good motto for such 
an amalgamation. The men, as a rule, are skilled 
men, and many of them are very poorly paid. More- 
over, with extended education, with increased wealth, 
and with an improved taste, there will be a demand for 
better work, and consequently for the highest skilled 
men in the several branches of trade. The unions 
should foster this as much as possible for their own 
sakes, 





The Navvies’ Union, it is reported, is striving to 
bring about a federation of all the unions of the un- 
skilled trades. Whenever there is a cessation of 
activity in any of these unions, a move is made for 
federation. But federations are only strong when each 
of the unions federated is strong, for the weakest link 
is the true test of the strength of a chain. But, while 
there is this talk about further federations, there are 
also signs of hesitancy as to federation and amalgama- 
tion. The Dockers’ Union have not been able to secure 
the Stevedores’ Union as part of their amalgama- 
tion, and now the Labour Protection League deny 
that they are about to be incorporated into the 
Dockers’ Union. The new unions forget, apparently, 
that the diversity of work, and of conditions of 
working, and also of payment for the work done, are 
obstacles to federation, and more so to amalgama- 
tion. The Engineers were able to amalgamate the 
several small independent unions of their trade in 1850, 
but the workers were nearly on the same level as to 
wages, hours of labour, and conditions of employment. 
But even then there were difficulties, and the Steam 
Engine Makers’ Union never amalgamated ; it is still 
an independent society, doing its own work, in its own 
way. These rumours of federation and amalgamation 
keep up a sort of ferment in the labour world, and 
oblige all the employers in the several industries 
likely to be affected to draw closer together. The 
new leaders seem not to be aware that even trade 
unions need periods of quietude and repose. Eager 
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men regard such seasons of repose a3 periods of 
inactivity ; but they are not necessarily so. By over- 
activity the energies of the men and the resources of 
the union are overtaxed, with the natural and inevit- 
able result that there is reaction. They are finding 
this out at the present time. The newer unions are 
falling off ; the older unions are gaining strength ; the 
Engineers, the Boilermakers and Iron Ship Builders, 
the Carpenters, and other unions, are stronger to-day 
than ever they were, and they are more influential 
with their employers than they ever were before. 


—_—_ 


The Government Workers’ Union ought to havea 
large following, if promises are of any avail, At 
the meeting held at the Temperance Hall, Islington, 
the excuse offered as a reason why postmen were 
not present in large numbers was that they were 
on extra work, and could not attend. But there were 
a large number of mail-cart drivers, hatters, tailors, 
&c. ‘Lhe three chief objects aimed at, for the present 
at least, are an eight-hours day and a minimum of 30s. 
per week, and a pension at 55 years of age. All these 
objects are good in their way, but the order is a very 
large one to start with. In order to attain these 
objects the speakers stated that they wanted to 
federate all Government employés—postmen, arsenal 
men, tailors, shipwrights, and others into one union. 
The idea of shipwrights and arsenal men (that is, 
engineers, &c.), federating with postmen and tailors is 
simply ridiculous. But the height of folly was 
reached when, the resolution was proposed calling 
upon the Government to reinstate Messrs. Clery 
and Cheeseman, This was an anti-climax to the 
chairman’s speech. When will workmen cease to be 
frivolous, and be guided by common sense and the 
results of mature experience ? 





The Scotch shale-miners’ strike appears to have 
collapsed. The manager of the Broxburn Oil Com- 
pany had an interview with the men, with the result 
that all were anxious to resume work. The coal- 
miners are still discussing what they shall do, but no 
forward step has been taken, with the view of forcing 
an advance, up to the present time. Before any active 
steps can be taken the Miners’ National Federation will 
have to be consulted, or there will be no strike pay of 
any amount to carry onthecontest. The fiasco on the 
last occasion is not likely to be forgotten by the men 
and their families who suffered so long, and then had 
to go in defeated. 





The West of Scotland steel mill men have given 
formal notice to their employers asking for a 10 per 
cent. advance in the rates of wages. The matter will 
come before the conciliation board in due course. There 
will, therefore, be no stoppage of the works, and 
doubtless the verdict of the conciliation board will be 
accepted. This matter is quite distinct from the dis- 
pute of the boilermakers, riveters, platers, and engi- 
neers on the Clyde, to which reference is made else- 
where. But if a strike of the latter took place, the 
result would affect the employment of the steel mill 
mea considerably. 





The hours of railway men seem still to be unduly 
long on the Irish lines. Major Marindin’s report on the 
Wicklow and Wexford Railway shows that the driver 
had been on duty 17 hours ; one of the guards 19 hours, 
and another 19 hours and 20 minutes. There had been 
intervals of rest, but Major Marindin thinks that the 
rest was insufticient, and that the driver was over- 
tired. The company allege that the hours mentioned 
are exceptional ; but the report states that the run- 
ning of trains with men worn out by long hours is a 
distinct danger to the public, as well as an injustice to 
the men, and should under no circumstances be coun- 
tenanced. The censure is mild, but firm. With this 
formal expression of cpinion before them, a jury would 
be very severe in a question of damages, should an 
accident occur, eventuating in loss of life. The com- 
panies will, therefore, doubtless be a little more cautious 
in future. 





THE LATE SIGMUND SCHUCKERT. 

WE have to record the death on September 16 last 
of the well-known German electric engineer, Sigmund 
Schuckert, after a long and tedious illness. That the 
great part Schuckert had in the development of applied 
electricity in many branches is not sufficiently known 
and appreciated is due, chiefly, to the fact that his life 
was devoted to work rather than to keeping before 
the public. Sigmund Schuckert belonged to an old 
Niirnberg family, and was born in the town of that 
name on Ostober 18, 1846. He received his first in- 
struction in practical mechanics in the workshop of 
Messrs. Hellerand Co. At the end of his apprentice- 
ship he travelled for about five years working at his 
trade in Stuttgardt, Hanover, Berlin, and Homburg. 
In May, 1869, he went to America, where he soon 
found plenty of occupation, and opportunities for in- 
creasing his experiences and developing his talents. 





During the four years that he was occupied in the 
cities of New York, Baltimore, and Philadelphia, he 
saw much of Edison, who, then but little known, was 
advancing to fame on the same lines as himself. In 
1873 he came back to Europe with the full intention 
of returning to America, but events decided his career 
otherwise. Niirnberg, his birthplace, possessed 
naturally much attraction for him, and he was per- 
suaded by influential friends to start works, at first 
in his own house, and soon after in a factory which 
had been previously used for other industrial pur- 
poses, and where sufficient hydraulic power for his 
limited requirements was available. Here he worked 
for sone time with one apprentice. At the outset 
he made a speciality in the construction of scientific 
instruments, and was particularly successful with a 
pedometer of his own ifvention. During the first 
years of this very modest commencement on his own 
account, he laboured incessantly at the improvement 
of his own education, thus preparing himself for 
the brilliant but too brief career that awaited 
him; then came the great and rapid development 
of electrical engineering, and early in the history of 
this new science, Schuckert constructed his ticst 
dynamo. Later he was fond of telling how a friend, 
also an electrician, attempted to demonstrate to him 
that the machine he was then constructing would 
never work, and how results—as often results will— 
falsified argument, theory, and assertion. The first 
Schuckert dynamo showed high efficiency, was sold at 
once, and after being worked for 20 years was re- 
purchased and preserved by Schuckert as a memento 
of his early struggles and his first success. This 
dynamo and several others that followed were desigued 
and used for electroplating silver, nickel, &c. ‘The 
adoption of the dynamos for electric lighting natu- 
rally followed, and Schuckert was one of the pioneers 
in this new branch of industry. As early as 1875 
he had the satisfaction of furnishing the installa- 
tion when the first arc lamps were lighted to comme- 
morat3 the anniversary of Sedan. ‘Lhis early model 
was, of course, greatly modified afterwards, but a very 
few years sufficed to perfect the standard Schuckert 
lamp so largely used, especially in Germany. As 
perfected, Schuckert’s continuous current arc lamp 
was a great step in advance, at a time when the 
Jablochkoff and Siemens alternating devices were the 
principal practical types. In this lamp were embodied 
many of Krizik’s devices, and in its present form it is 
known as the Pilsen lamp. The increasing business in 
the manufacture of dynamos resulted in the establish- 
ment of two factories and in their frequent extension ; 
in 1883 there were employed in these 100 workmen ; 
th's number was doubled in 1886. At the former date 
Schuckert was attempting to solve the problem of 
employing arc and incandescent lamps on the same 
circuit. It appears strange now that £0 short a time 
ago this system appeared impracticable and was 
warmly attacked in the press, and as warmly defended 
by Schuckert and his chief assistant Herr Wacker, at 
present chief director of the works, which in 1890 had 
so much increased as to employ 1000 workmen. 

Schuckert possessed the somewhat rare faculty of 
selecting able assistants and colleagues ; among these 
may be mentioned the well-known electricians Upper- 
horn and Hummel. The business direction ot the 
works has, for some years past, been in the hands of 
Herr A. Wacker. 

The energies of Schuckert and his colleagues were 
now specially directed to the work of the installation 
of large central stations for lighting cities and districts, 
with the result that in a very short time over 2000 men 
were employed regularly at the Schuckert factories. 

Within the last few years Schuckert, in conjunc- 
tion with Professor Minker, devoted himself to the 
perfection of a new system of projectors, especially to 
that part of it relating to the manufacture of concave 
mirrors, and elaborate machinery was made for cutting 
the glass slabs to the correct forms. Many failures 
attended these experiments, but in the end complete 
success was attained. His mirrors, designed for military 
signalling, were officially tested and reported on as the 
best which had been brought forward for trial, and the 
unqualified testimony of Werner von Siemens added 
much to the credit gained by the illustrious inventor 
and manufacturer. This part of Schuckert’s life culmi- 
nated in the exhibition at Chicago in 1893 of the 
largest projector that had been made to that date. 

In spite of his long series of brilliant successes, 
Schuckert remained conspicuous for his retiring and 
modest character ; it appeared to be one of his life’s 
ambitions to remain unnoticed and unknown save by 
his work. By his workmen he was kvown rather as a 
father than a master, and even in his last illness he 
was principally occupied in making arrangements for 
the welfare of his employ¢s and superintendents. Un- 
fortunately the last triumphs of his life came too late 
for him to enjoy ; he died of nervous exhaustion, the 
result of his restless and never-ceasing activity. All 
those, whose privilege it was, to know Sigmund 
Schuckert, his untiring work, his simple kindness of 
heart, and the ever ready hand open to help others, 
will never quite forget him and his admirable per- 





sonality ; itis certain that there are many who owe 
him a happy home and assured future; from the 
memory of these his image will never fade. 








ON CONDENSER AND RECEIVER DROP.* 
By Professor A. C. Extiort, D.Sc. 


**Drop” is a word used in connection with the steam 
engine to denote the difference between the pressures at 
release and exhaust. A particular cylinder may exhaust 
into (1) the atmosphere or a condenser, or (2) into a re- 
ceiver. In the first case the more or less sudden decre- 
ment of pressure might be, and sometimes is, called ‘‘ter- 
minal drop,” but the phrase ‘‘condenser drop” here 
adopted appears less liable to be misunderstood ; and in 
the second, or last, case, the pressure decrement will be 
called ‘‘receiver drop.” During the operations of release 
and exhaust the corresponding pressures are generally in 
the actual steam engine slightly variable; but, to simplify 
the issues, in what follows they will be taken as averaged 
for sudden release and uuiform back pressure respectively. 

The objects of the present paper are as follow, viz.: (a) 
to point out, in the first place, why condenser and receiver 
drops are necessary ; (b) to inquire with regard to certain 
economical] considerations what amount of drop should be 
allowed as a minimum ; (c) to discover the effect of drop 
on the quality of the steam subjected to it; (d) to find 
whether in a particular cylinder any part of the power 
lost by receiver drop is recovered in the next cylinder, and 
if so, how much ; and (c) to develop the thermodynamical 
equations for compound engines of two or more stages, 
taking account of drop. 

There are two reasons for the existence of drop in 
general: First, expansion cannot be profitably carried be- 
yond a certain limit defined by the point where increase 
of economy due to greater expansion is balanced by in- 
creased loss due to wall action ; and, secondly, making 
abstraction of the first reason, expansion cannot be profit- 
ably carried beyond a certain limit defined by the point 
where gain in work done by the steam is balanced by loss 
due to friction in sweeping out the additional space. In 
the general case of the simple expansive engine it most 
frequently happens that the first reason comes into play 
before the second ; whereas the contrary state of affairs 
usually obtains in the case of the multiple-expansion 
engine. On the one hand the possible degree of expan- 
sion for a simple engine is very great: on the other 
hand the multiple-expansion engine effects a large ulti- 
mate expansion with moderate expansion in each cylinder. 

In any cylinder let yy be the part of the mean effective 
pressure required to overcome the frictional resistances 
comprehended between the piston of that cylinder and 
the shaft, thus assuming for the moment the law of ex- 
pansion as given by 

pv" = const., 


the effective work done per cubic foot swept is 


P~ { e238. } oe 
n-lir 9 PoP. 

where ), ) are respectively the admiesion and back 
pressures and ris the ratio of expansion. The effective 
work done per cubic foot swept per cubic foot of steam ad- 
mitted is therefore 


Pi { n- — (my ty )r. 


‘n-1 
This expression is maximum when 
1 


r= ( Pi ys 
Pot ps 


whence the conclusion that the terminal pressure should 
exceed the back pressure by py ; that is to say, the drop 
should be at least py .t 

As already indicated, this calculation would ordinarily 
assign for a simple engine a degree of expansion so great 
as to entail ultimate loss through excessive wall action. 
It is, however, applicable to multiple-expansion engines, 
where, as a rule, the rate of expansion in any cylinder 
does not exceed 3, and where, moreover, it can be safely 
assumed that a comparatively smal) variation of the cut-off 
does not materially affect the loss by wall action. 

Consider, for example, a triple engine taking steam at 
165 lb. per square inch gauge, and exhausting into a 
condenser at 2 lb. per squareinch absolute. The calculated 
mean effective pressures for a certain arrangement in the 
high, intermediate, and low pressure cylinders are respec- 
tively in pounds per equare inch 


53.2, 19.5, and 8.5. 


Suppose, now, that the efficiency of the engine mechanism 
up to the crankshaft is 85 per cent. Then the drops 
allowed by the preceding rule would be at the first receiver, 
the second receiver, and the condenser, respectively 


8 0, 28, and 1.2. 


Practically, drops cannot be cut quite so fine as here indi- 
cated; first, because valves cannot be operated instan- 
taneously ; and, secondly, because a point 1s reached when 
rapidly increasing size and weight of engine have to be set 
against a a and small gain in economy. 
It is quite certain that excessive condenser drop pro- 
duces a dead loss; but the effect of excessive receiver 
drop on the power developed, as a whole, is somewhat 
more difficult to perceive, inasmuch as drop may, and 
does, affect the condition of the steam supplied to the 
next cylinder of the series. Up to the present time it 


*Read before the British Association, Section G, 
Ipswich, 1895. 

+ Elliott, Proc. I. Mar. E., April 10, 1893; Willan, 
Proce. I1.C,E., April 11, 1893. 
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has been customary to regard drop as a sort of ‘‘free 
expansion” within the meaning of an investigation by 
Lord Kelvin; and straightway it has been assumed that 
drop results in a superheating or drying action. Accord- 
ing to this view some part of the primary loss due to 
receiver drop is compensated by a gain in the following 
cylinder in respect of (1) the effect in reducing wall action 
as a result of drying or superheating, and (2) the increase 
in volume due to the same cause, supposing, for the sake 
of argument, that the cut-offs are always adjusted to 
maintain constant pressures in the receivers. 

Now, since the publication of Lord Kelvin’s letter to 
Dr. Joule in 1853, it has been known that when steam is 
expelled from a source at constant pressure into a region 
at a lower constant pressure, the expelled steam comes to 
rest in a drier state than that in which ib existed before 
the operation ; that is to say, if the steam were originally 
dry, or nearly dry, it would finally become superheated, 
and if wet, Jess wet. The hasty conclusion that drop 
acts in a similar manner, the author di-covered to be an 
error; drop, in fact, makes dry steam wet and wet steam 
wetter. 

The problem to be solved may be stated as follows: 
Given in the cage of a multiple expansion engine— 


pressure at admi:<sior, 

auality of steam at admission, 

pressures in each recciver and in condenser, 
drops at each receiver and at condenser ; 


acsuming adiabatic expansion, it is required to find the 
work done in each cylinder per pound of steam admitted, 
and the quality of the steam at the various characteristic 
poists in its course, 
Let the following symbols be employed, viz : 
p absolute pressure in pounds per square foot. 
Tt absolute temperature in degrees }'ahr. 
o volume of 1 lb. of water in cubic feet. 
u volume of 1 Ib. of dry steam lees volume of 1 lb. of 
water in cubic feet. 
internal latent heat in thermal units. 
, total latent heat in thermal units. 
h heat required to raise 1 lb. of water from 32 deg. 
Fahr. to the given temperature. 
x fraction of the total mass of 1 lb. which is present 
as steam, i.¢., the steam fraction. 
J Joule’s equivalent in foot-pounds. 
e specific heat of water. 
W work done per pound of steam in thermal units. 
But take first the kind of drop or partially free expan- 
siop discussed in Lord Kelvin’s letter. Let quantities 
applying to the regions of higher and lower pressure be 
denoted respectively by the subscripts 1 and 2, then the 
energy equation gives 
ey Ty + hy + py (ay uy + 0) IT — po (ate tty + 0) /J = 
vg Ty + ha. 


— 


Hence 
#1, + hy - hy 4 {Pa (ry ey i o)—p.o} J 
aie Ty + po Uy /J 
— (Ly thi — hy + (p - p.) o 1S 
L, 


This equation shows on investigation that if the steam 
be initially wet to a considerable extent it becomes drier 
in the final state ; andif dry or nearly dry to begin with it 
becomes superheated. Now in this case the steam is 
forced out of region 1 by a constant pressure; whereas 
when release takes place in a steam engine cylinder the 
pressure does not remain constant, and the steam, as it 
were, forces part of itself out into the receiver or con- 
denser, as the case may be. Tl arther, the conditions for a 
complete parallel in the two cases are violated in respect 
that the steam forced through the orifice in the first case 
is considered to the exclusion of that which remains 
behind in the boiler or source; whereas in the second or 
drop case the steam which escapes, and that which 
remains in the cylinder, are to be considered together, 
and the average state ascertained. 

Let Fig. 1 be a sketch of the indicator diagram of a 
simple expansive steam engine condensing or non-con- 
densing ; and let the numbers thereon correspond with 
the subscripts of the symbols which apply to the respective 
states of thesteam. Suppose that at the end of expansion 
the exhaust is made not into the actual condenser, but 
into another at pressure and tamperature respectively equal 
to the corresponding quantities which characterise the 
steam at that stage ; and let H. be the heat exhausted to 
this condenser. Then 


*r, 
wv L, 4 cét _ He _9 
T} T 7 


Ts 


He =7,3% + Tredrl. 
: “| 7) 72 rT f 


Hence the fraction of 11b. which is steam at the end of 
expansion is 
"r cér 


Hn Sul, \ 
a +}, =f 


ie tl 


The final increase of volume after release is therefore 


71 x 


3 Us — Wg Ug3 
and the work done by the steam is 
Py (2's Ms — 2 Ug) (J. 
Hence the energy equation may be written 
rgTy + hy — ps (ty Us — %2Uy) T= ry Ty + hy. 
Therefore 





rae ty hy i hz 
Td “i { I, + P3 Ug [J i se i 
or 
L ¥ cé f \ tanh 
2 dug \ Ti : 


This is the expression for the steam fraction in the con- 
deneer under the given conditions. Again, 


W = wv, Ly + 4-2; Ls—hs 
= ry Ly + hy—he — #2 (Te + ps tI) 


wv, L “les 
ry {i sf earl ty +ryva 


=27,1, thh-he— 7) 7) = l 


Allowing for difference of notation and arrangement, the 
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last-written expression agrees with the famous formule 
of Clausius and Rankine for a simple engine with con- 
denser drop. 

As an example, assume that steam is supplied initially 
dry at an absolute pressure of 100 lb. per square inch, 
and that the condenser pressure is 2 lb. per square inch 
absolute. Then, if the release pressure is 50 Ib. per 
square inch absolute, 


t, = 7, 2, = 338, 
W = 124.99, 


showing that the effect of condenser drop is, in this case, 
to make the steam wetter in a very notable degree. 

The cycle of operations in the example just given em- 
braces an irreversible process ; it will, therefore, be pecu- 
liarly interesting to draw the corresponding actual* 
entropy-temperature diagram, or—to use Mr. Macfarlane 


Gray’s word—theta-phi diagram.* If d Q denotes an 
element of heat taken in and 7 the absolute temperature 
during that process, and if all the operations are reversible, 


then over the cycle 
fis=c 
a ’ 


and the diagram will close. On the other hand, if irre- 
versible operations are embraced, 


{> — * 
ms 


and the diagram will not close. B is, in fact, the length 
of the closing line ; and inasmuch as an irreversible opera- 
tion is of the nature of an energy slip, it follows that if 
there be a closing line it must always correspond to an 
overlap on the negative side. Referring to Fig. 2 entropy 
is measured horizontally, positive to right. and absolute 
temperature vertically from the line F GH. The total 
heat taken in is measured by the area G A BC H, and 
the heat rejected by the area F E DH. Hence the work 


done 
W = areaBD - areakG. 


Now area B D represents the work done if the expan- 
sion were complete, hence area E G represents the loss 
due to condenser drop. The closing line is E A, and 
using the symbol B defined as above, 


AE = B =.219 for this example. 


Now if expansion had been complete, the steam fraction 
at release and exhaust, say, «, would be measured by 
(area A H)/L, ; and in the present example with drop 
the steam fraction after release x; is in the ss:me way 
(area E H)/L;. Hence 

x;—# = (area E G)/L;. 
It apears, therefore, that 
La > Ly L5 

or, in words, the effect of drop is to wet steam ; but the 
degree of wetness produced immediately on release is such 
that the steam reaches the condenser drier than it would 
do were expansion carried to completion. To make the 
matter perfectly clear, the numerical results for the 
—e chosen may bog restated in tabular form as 
ollows : 


Steam fraction at admission = x, = 1.000 
es before release... X= .957 
* after as on L.= 038 
% complete expansion « = .812 


Take next the receiver compound engine and assume 
that the receiver is large, or that the variations of pres- 
sure therein are insensible. Referring to Fig. 3 and the 
preceding investigation, the equations can be written down 
at once from considerations of symmetry. 


71 
ae T2 J a Ty +f cor 
ee Ty e 


72 
PS ’ h, — hs 
a L, { I, + py Uy /JS \ += aa 
I ™ 
T4 Hs Liv c or 
44> “—" + 
. m4 Ts I T } 
T4 
= 


vs tS 
v L; 

If for the work done in the several cylinders we adopt 
the notation W,, W., &c., proceeding from the highest in 
pressure downwards, and W for the total work, then 

Wy = “1 Ly + hy — #3 Ly — hs 
W. = 2#;L; +h; — 2505 — hs 
WwW = 4) L, + hy - x5 Ls —_ hs 

It is easy, of course, by simple elimination to present 
any one of the required quantities in terms of the original 
data. These operations would, however, do harm rather 
than good by introducing complexity and obscuring the 
method of derivation. 

Only a single example need be given. Let the admis- 
siop, receiver, and condenser pressures be respectively 
115 lb., 25 lb., and 2 lb. per square inch absolute ; further 
ge — drop be 25 lb. and the condenser drop 
4lb. Then 


f hg : 
yh + p; us] JS + ——- 


i) 


ry = 9486 W, = 101.3 
ry = 9244 W, = 130.0 
ry = .8583 W = 231.3 
“= .8375 
If there were no drop of any kind, we should find 
vy = xy = 9114 W, = 113.6 
ty = a5 = .8062 W, = 149.8 
W = 263.4 


If there were condenser drop, but no receiver drop, we 
should find 


Gg 2 Wy = 9114 W, = 113.6 
x, = 8471 W, = 128.0 
x, = .8275 W = 241.6 


The effect of receiver and condenser drop is therefore 
to produce a loss of 12.19 per cent. on the total greatest 
possible work ; while the receiver drop is reponsible for a 
loss of " 

109 241-6 — 231.3 


cs = 4,26 cent. 
241.6 = 








* Actual because the entropy-temperature diagram for 
steam and water in an engine and boiler has hitherto been 
drawn for a cycle which is not the actual cycle, 











* Mr. Gray would probably remark that theta-phi and 
entropy-temperature mean slightly different things when: 
we come to diagrams. 
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reckoned on the total work when there is condenser but 
no receiver drop. If the receiver drop were 5 lb. instead 
of 251b., and the condenser drop 4 lb. as before, we 
should have 
W, = 112.4 
W, = 128.3 

We conclude, therefore, that diminution of receiver 
drop will increase the work in the high-pressure cylinder, 
increase the total work, and but slightly diminish the 
work in the low-pressure cylinder, and vice versa. 

Fig. 4 is a sketch of the entropy-temperature diagram 
for this case. The total heat taken in is (represented by) 
the area G A BC H, and the heat exhausted by the high- 
pressure cylinder is the area M L.J H. Hence the work 


done 
W, = area BJ—area LN, 


But area B J is the work done when expansion in the 
high-pressure cylinder is complete. Hence the area L N 
is the work lost in the high-pressure cylinder by drop. 
Again, the heat taken in by the low-pressure cylinder is 
the area G A K J H together with the area LN ; and the 
heat exhausted is the area EK H. Hence the work done 
in the low-pressure cylinder is 


W, = area AK J D + area L N-area EG. 
Therefore the total work 
W = areaA BC D-areaEG; 


that is to say, area E G is the total loss due to receiver 
and condenser drop. 

From what haz been already said it appears that the 
area LN has in a manner two meanings; first, it is the 
work lost in the high-pressure cylinder due to drop; and, 
secondly, it isthe consequent additional energy presented 
to the low-pressure cylinder. In other words, the diagram 
shows that the work lost in the high-pressure cylinder due 
to drop is employed to raise steam from and at the tem- 
perature of the receiver. Practically, then, mechanical 
work has been employed to raise steam—evidently a 
wastefal process. Of the area LN lost to the high-pres- 
sure cylinder, how much can be recovered in the low-pres- 
sure cylinder? The diagram answers, At best only the 
portion marked LP. Rigorously if there were no con- 
denser drop the portion LP would be recovered ; but if 
there is condenser drop somewhat less than L P would be 
recovered. 

In estimating roughly from the indicator diagrams of 
an engine the Joss due to receiver drops, the fact that the 
expansion is incomplete in the cylinder or cylinders fol- 
lowing the one under consideration may be neglected. 
Thus in the example just given, the loss due to drop in 
the high-pressure cylinder is 12.3 heat units. If there 
were no condenser drop there would be recovered in the 
low-pressure cylinder 

12.8x 72=75 = 9.0 


¥§ 


W = 240.7 


showing a net loss due to receiver drop of 10.3 or 4.4 per 
cent. on the total work. According to the accurate cal- 
culation the net loss is exactly 10.3. 

Similarly for a multiple expansion engine of n stages we 


have 
‘al 
- 2@suhiy cot 
toe Jf. 7) 
uP 
tty wee {I, + Ps usiJ } + as ts 
43 4 
r 
a, 74 {tale fe 087 } 
Ly; (Fg 1, T 
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2n-+ Lon+1 
W, =2 Ly + hi—-%s L;- hs 

W, = #3 Ly + h3—a; L;— hs 

W;, = «5 Ls + hs — a7 Liz hy 

W = 2, Ly +hp—anqi Denti -hony. 


For a simple engine n=1; for a compound engine 
n = 2, and so forth. 

As a final example let the following problem be taken. 
A four-crank quadruple engine is supplied with dry steam 
at 265 lb. per square inch absolute pressure, and exhausts 
into a condenser at 2 lb. absolute pressure, with a terminal 
drop of 4 lb. in the same units. The receiver pressures are 
respectively in pounds per square inch absolute 


112, 43, and 14; 
and the drops are respectively in Lhe same units 
23, 10, and 5. 


Assuming truly adiabatic conditions, and that the capa- 
ties of receivers and condensers are comparatively large, 
it is required to find the work done in each cylinder per 
pound of steam passed through the engine, the composi- 
tion of the mixture of steam and water in each receiver, 
at each point of release, and in the condenser; also the 
work lost on the whole by the existence of the receiver 
drops. The answer is as follows: 


a = 1,0000 at admission in No, 1 cylinder (given). 
= ,9560 at and before release No. 1 cylinder. 

.9462 in first receiver. 

.9054 at. and before release in No. 2 cy- 
linder. 

.8962 in second receiver. 

%g== .8582ab and before release in No. 3 cy- 

linder. 
x, = ,8478 in third receiver, 


eu 


| 





vg= .8145 at and before release in No, 4 oy- 


linder. 
%y= .7969 in condenser, 
W, = 68.3. 
W.= 68.5. 
W;= 70.2. 
W,= 86.4. 
W =293.4, 
If there were no receiver drops we should find 
W = 298.07; 


consequently the recsiver drops are in this case respon- 
sible for a loss of only 1.5 per cent. 





THE INSTITUTE OF MARINE ENGINEERS. 


Address of the President, Mr. A. J. Durston, 
Engineer-in-Chief, R N. 

WHEN the Committee of the Institute of Marine 
Engineers honoured me by asking me to undertake the 
office of President for a year, I accepted with some 
diffidence, as I knew that I should necessarily compare 
unfavourably with distinguished Past Presidents. As 
Engineer-in-Chief of the Royal Navy, I had, however, 
a sincere desire to foster as much as lay in my power a 
feeling of cordial relationship between the engineering 
branches of the Royal Navy and the mercantile marine, 
and I felt a sense of duty that compelled me to accept 
with gratitude an office offered with so much courtesy. I 
may, perhaps, add that having been a repeated recipient 
of the hospitality of the Institute, I had been enabled to 
observe that the cares and responsibilities of office did not 
appear to press too heavily on the gentlemen who so 
worthily filled the presidential chair. 

In addressing you to-night I have to tell you that m 
duties have been altogether light and pleasant, and 
have to congratulate the members on the continued pro- 
sperity of the Institute—both as regards the parent 
establishment and the flourishing foreign and provincial 
centres, 

The papers read and the discussions thereon have fully 
maintained the high standard set up at the earlier meet- 
ings of the Institute. This, I may say, isa matter of the 
first importance in connection with this Institute, A good 

aper is not one that necessarily involves much scientific 
investigation in its preparation. The intelligent observa- 
tions of a competent seagoing engineer on the workin 
of the machinery in his charge may, when read an 
criticised by other men equally familiar with their sub- 
ject, call attention to facts highly valuable to the designer 
and builder of machinery. Speaking as a designer of 
marine engines for the Royal Navy, I can assure you, 
gentlemen, that the information contained in the reports 
from commanding and engineer officers serving afloat is 
very much appreciated, and we avail ourselves at the 
Admiralty of information obtained from this and similar 
practical sources to the fullest possible extent. 

This Institute also induces and promotes social inter- 
course, and it provides for the healthful and rational re- 
creation of its members ; these are very desirable objects 
but it is on its published Transactions that its professional 
status must ultimately rest, and I therefore appeal to 
every member to do his utmost to assist the committee 
in placing good readable papers before the meetings. 

2. We are now possibly on the eve of important de- 
partures from present practice in marine engineering, and 

ou are aware from the discussion of the subject in the 
|e of Commons that several vessels in the Royal Navy 
have been, or are being, fitted with water-tube boilers. 

The general question of the use of higher steam 
pressures, which necessarily involve, in my opinion, the 
use of water-tube boilers, will be of interest to all members, 
and if it be shown by experience that increased pressures 
can be obtained with water-tube boilers with safety and 
efficiency, and that a considerable gain in economy results 
from the use of such high pressures, no doubt the mer- 
cantile marine will be forced by competition to their 
adoption, assuming, of course, that any practical diffi- 
culties are shown by experience to be overcome when 
proper appliances are fitted. One very important reason 
for the adoption of very high pressures exists in the Navy, 
however, to a much Jarger extent than in the mercantile 
marine, and follows from the fact that with naval 
machinery, although possessing the capability of exerting 
great power, the usual power exerted on service of the 
naval ship is but a small proportion of the full power. It 
is well known that such small powers cannot be developed 
in a large engine with economy, and one advantage of the 
provision of very high pressures for the maximum power 
lies in the reduced size of engine which results, and which 
will have a beneficial effect in making the engine more 
economical at those low cruising powers which the vessel 
exerts during moat of her life. 

Besides this special advantage which accrues in the 
Navy, there is, of course, the general advantage of light- 
ness. There are certain types of war vessels where the 
development of the highest possible power forshort spurts 
is of paramount importance, and this highest possible 
power is required on the lowest possible weight of 
machinery. 

T need Seodty mention in this assembly that increased 
sbeam pressures and piston speeds follow as a natural 
consequence, and for this special type of vessel water- tube 
boilers are essential. 

As examples of this type of vessel, the new torpedo- 
boat destroyers, where speeds of 27 to 30 knots are re- 
quired, may be mentioned. : 

I mention the subject in connection with the Institute, 
as it is possible that the water-tube boiler may be fitted 
to some extent in the mercantile marine, and that the 
design, construction, and working of water-tube boilers 
will n the near future occupy the attention of many of 





the members of the Institute. The meetings will offer 
convenient opportunities for discussion and interchange 
of opinion, and the Transactions will circulate the infor- 
mation obtained among members abroad, or at home, who 
may be unable to attend the reading and discussion of 
papers. 

3. I imagine the members do not desire to be troubled 
with any information involving great technical detail, but 
there are a few other remarks I will make of a general 
character on subjects which all members of the Institu- 
tion are interested in. These refer to practice in the 
Navy and Navy experience, and may be of use to members 
of the mercantile marine in dealing with their own pro- 
blems. First, regarding the important question of leaky 
tubes in boilers, and experiments on the approximate 
temperature at which this occurrence takes place. 

Some experiments were made at Devonport Dockyard 
in order to throw light on this, and also to ascertain the 
temperatures which were actually produced under prac- 
tical conditions. 

The results of a preliminary series of experiments were 
given in a paper read before the Institute of Naval Archi- 
tects in March, 1893, and some of the leading points con- 
tained in that paper are shortly as follows : 

First, tubes remained tight in a tubeplate up to a tem- 
perature of about 750 deg. Fahr., but leakage must be 
expected when this temperature is much exceeded. 

Secondly, as regards the temperatures which were at- 
tained under different conditions of working, it was found 
that when boiling water under atmospheric pressure in a 
plain vessel the temperature on hot side of plate was only 
280 deg. with clean fresh water, but rose to above 550 
deg. when the vessel was coated internally witha layer of 
grease ,/, in. thick. 

The effect with boiling water under pressure was ob- 
tained by experimenting with a small boiler. This 
boiler, consisting of a cylindrical shell with tubes and a 
brickwork furnace at one end, was worked with a steam 
pressure of 145 lb., air pressure 3 in., the rate of evapo- 
ration being about 12 lb. of water per square foot of 
heating surface per hour. Two trials each of about five 
hours’ duration showed a temperature on fire side of tube- 
plate of about 750 deg.; at a third trial a small percentage 
of oil (.07 of feed) was introduced into the boiler, and the 
temperature rose to between 750 deg. and 1060 deg. on the 
fire side; at the fourth trial a small additional percentage 
of oil (.05) was introduced, and this caused the tubes to 
leak; the temperature became about 1060 deg. on the 
fire side, and between 680 deg. and 750 deg. at the centre 
of the tubeplates’ thickness, representing the mean tem- 
perature. 

The experiments were conclusive in showing the im- 

rtance of keeping the water side of the heating surface 

ree from greasy deposit, and the water free from grease, 
and only confirms what is now well established in practice. 
To attain this end as nearly as possible, feed-water filters 
are now commonly adopted in Her Majesty’s ships, and 
also every effort is made to reduce the quantity of oil 
used for lubricating internal parts of engines to a mini- 
mum, Asa means of preventing an excessive tubeplate 
temperature near the tube jointings, the cap ferrule was 
introduced, a fitting which was fully described in the 
paper above referred to; and it only remains to add 
that, up to the present, experience has shown that this 
fitting has been very beneficial in preventing leaky tubes, 
and that the ferrule deteriorates but slowly on service. 

The Devonport experiments were continued after those 
described in the paper of March, 1893, with the object 
of obtaining fuller information on the distribution of 
temperature over the tubeplates and tubes. The result of 
one of these trials may be given. The boiler was worked 
with the steam pressure at 145 lb. per square inch, and 
air pressure at 3 in., and the resulting temperatures of ths 
firebox tubeplate were, on the water side, 400 deg. ; 
middle of plate, 617 deg.; fire side of plate, 750 deg. to 
1060 deg. ; the temperatures of the tubes themselves were, 
on the fire side, 680 deg. Fahr. at firebox end, 617 deg. 
middle of length, and below 480 deg. at smokebox end. 

During the series of experiments which have been made 
at Devonport, several other points were investigated, and 
some conclusions indicated, among which the following 
may be worth noting: 

Brass and copper tubes are more liable to leakage than 
those of iron or steel. 

Tubes of Lowmoor iron are as liable to leak as steel 
tubes. 

The loss of efficiency, arising from a thin coating of 
grease deposit, was a substantial amount, averaging 
11 per cent. 

4. An occurrence in one of the new torpedo-boat 
destroyers may also be mentioned as confirming the view 
that when the temperature is raised beyond 750 deg., #.¢., 
about the temperature of melting zinc, leakage of tubes 
will occur. he vessel in question is fitted with four 
boilers, arranged in two stokeholds, two boilers in each, 
one main feed pump and one auxiliary feed pump being 
provided for each pair of boilers. _ 

During a full-speed run, a defective tube burst in the 
forward boiler, but this fact was not immediately recog- 
nised by those in the stokehold ; the water disappeared 
from the gauge glass, and in the endeavours to maintain 
the usual water level in this damaged boiler, the water 
became so low in the other boiler that the tubes were 
seriously overheated. Some idea of the temperature 
reached can be obtained from the fact that the solder 
securing the ends of the wire on the main steam pipes, 
and a zinc slab in the steam collector of the boiler, were 
melted, so that the temperature of steam had been above 
750 deg. Fabr. : E ; 

When the accident was realised, the defective boiler 
was shut off, and water pumped into the overheated 
boiler ; the tubes of this latter leaked considerably at the 
steam collector joints, and required subsequent re-rolling 
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throughout, but no otherrepair. This incident took place 
in a water-tubs boiler, where the generating tubes enter 
the top collecting chamber below the normal water 
line ; but a still more recent case of shortness of water 
and consequent overheating has occurred in a boiler 
where the generating tubes all enter above the water line, 
and in this case also tube leakage resulted, so that in 
every case the same result may b; expected to occur if the 
critical temperature is reached. 

It is satisfactory to note that in the case of the tube 
bursting, the safety appliances, viz.. automatic ashpit 
doors and automatic stop valves on the boiler where the 
tube burst, acted efficiently, and no injury of any kind 
occurred ; indeed, those in the stokehold first ascertained 
what had taken place from inquiries made by those on 
deck. 

5. Experiments have also been made with a view of 
ascertaining the steam pressure required to actually burst 
sound boiler tubes of small diameter, and the results 
obtained are of interest. 

A copper tubs, lin. in external diameter and 15 B.W.G. 
(.070 in.) in thickness was taken from a boiler of a torpedo- 
boat destroyer that had been steamed under forced draught 
at the full power to a large extent, partly filled with 
water, and the ends closed. It was placed on a smith’s 
forge, inclined at an angle of about 20 deg. to the hori- 
zontal, and a pressure gauge fitted at upper end. On 
being heated, the pressure rose to 200 lb, and the blast 
was applied. The pressure rapidly increased to about 
1500 lb., then rose to about 2000 lb., the tube bursting 63 
minutes after pressure was first shown on gauge. The 
bursting pressure was not definitely noted, as the limit of 
the pressure gauge was exceeded, but, as far as could 
ba judged, only toa slight extent. The tube had ap- 
parently burst at the bottom next the fire ; but the whole 
portion that was subjected to heat was split open and 
practically flattened. 

Taking the bursting pressure at 2000 lb., this would 
correspond to a stress of about 14,700 lb. or 6.55 tons per 
square inch. 

By calculation, the temperature of the steam would pro- 
bably be about 640 deg. Fahr. 

A similar experiment was made with a new steel tube 
intended for a torpedo-boat destroyer boiler. This tube 
was 1} in. in external diameter, and 12 L.S.G. (.104 in.) 
thick, and had been coiled cold into a spiral of about 
6 in. in diameter. This tube, which was half filled with 
water, burst at a pressure of 4788 lb. par square inch, i.c, 
42} cwb., in which gauge was graduated ; in this case, the 
tube separating and only flattening out locally. This 
pressure corresponds to a stress of about 28,800 lb. or 
12.85 tons per square inch. The temperature of steam in 
this instance would probably be about 800 deg. Fahr. 

Although it was endeavoured to approach the circum- 
stances of actual working, it must be borne in mind that 
in these experiments the tubes were partially filled with 
water and only slightly inclined to the horizontal, whereas 
in water-tube boilers where such small tubes are used, the 
tubes are generally more nearly inclined to the vertical ; 
and in all cases there is a stream of water, or water and 
steam, passing through the tubes when generating steam, 

6. Coming now to another question, respecting which 
every member of this institution will have some data 
obtained from his own experience—I refer to the propor- 
tions of boilers for the powers to be developed—there 
appears to be still a great deal of misapprehension in some 
quarters as to the proportions adopted in the Navy, and 
it may ba desirable if I explain what this practice is. 

For the ordinary tank boiler, the size of boiler fitted is 
such that 1 horse-power is developed from each 24 square 
feet of total heating surface on an eight hours’ trial, 
termed the natural draught trial. For a shorter trial of 
four hours’ duration, called the forced draught trial, this 
power is increased by 20 to 25 per cent., so that for this 
short period the heating surface is at least 2 square feet 
per indicated horse-power. 

On actual service, the minimum which it is insisted 
must be developed by the engines and boilers continuously 
for as long as the coal will last in the vessel, is 60 per cent, 
of the natural draught power, so that at this minimum 
power it will be seen that the heating surface is about 
4 square feet per indicated horse-power. This continuous 
power is clearly that which corresponds to the seagoing 
powers of the mercantile marine. 

Although the Admiralty lay down this minimum power, 
there is no limitation of the amount obtained up to the 
full natural draught power, and on trials made expressly 
to ascertain the amount of power which can be con- 
tinuously maintained, the minimum of 60 per cent. is 
generally considerably exceeded. 

The Table exhibited shows the results of a series of 14 
trials, and by inspecting the column No. 7, showing the 
heating surface for power actually developed, it will be 
seen that the Royal Navy and mercantile marine practice 
on this question is much the same. 

7. No doubt members will have seen much discussion 
respecting the merits and demerit: of what is known as 
the induced draught system of increasing the rate of com- 
bustion in boilers. 

Induced draught was first tried in the Navy afloat on 
H.M.S. Vesuvius in 1875; in her case a 6-ft. fan running 
570 revolutions was used in connection with a boiler hav- 
ing 42 square feet of grate surface, producing about the 
same draught as an ordinary vor wage | ; in this ship was 
also tried the effect of discharging the gases through a 
horizontal chimney with the outlet astern. Mr. Martin, 
who deserves credit for his persistent advocacy and has 
largely associated himself with this method of increasing 
the rate of combustion, made some further experiments 
with the system, and showed that a considerable draught 
could be obtained with it. 

In 1889, it was decided by the Admiralty to make a 
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Duration of | Indicated : 
Ship. Type. : — ,| Trial in Horse- | ee wo Indicated | Horse- Draught 
ili sibeaiets W :  e 8 Power. ’ Horse- | Powerper Power. 
Power. | Hour. 

ib. p. €q. in. | sq. ft. sq.ft. | Ib. 
Royal Sovereign.. Vertical triple d 155 72 8180 20,034 2.44 1.84 9,0.0 
Ryal Arthur... 5s é 155 72 8821 24,828 2.81 | 1.85 10,0 
Sans Pareil ne 9 . 135 59 7051 | 19,980 2 83 | 2.23 7, 
Sirus. tis is 155 64 4555 15,918 8.19 | 2.08 7,000 
Pallas o= ea ” °> 155 73 3620 11,109 3.06 os 4,500 
Resolution as 99 > 155 43 8085 21,178 2.61 2.1 9,000 
Cossack . .. Horizontal compound 130 48 1435 6,836 4.76 | 2.51 2,200 
Mohawk .. : A jo 130 48 1998 6,836 3.42 2.7 2,200 
Fearless = eS 120 48 1888 6,439 3.41 | 2.46 2,100 
Spartan .. Vertical triple 155 72 6777 15,918 2.34 1.96 7,000 
Bonaventure * 155 72 | 7083 15,600 22 1.76 7,000 
Partridge .. Horizontal triple 145 48 719 2,087 2.9 2.1 700 
Vulcan Vertical triple . 155 48 7236 | 15,868 2.19 1.86 7,200 
Buzzard Horizontal triple .. 140 48 1232 3,892 3.1 2.4 1,400 





this system of draught, and subsequently with Navy | will find that all reasonable ambitions are satisfied, and 
forced draught, and a locomotive boiler at Portsmouth | if you do not become one of the apparently exceptionally 
was selected for the purpose. | fortunate ones, you will have won your own self-esteem 

The results of these trials showed : | and that of your fellow-men, and there can be no higher 


(a) That with fans used to produce the induced draught, | reward. 


there was no difficulty in obtaining high rates of combus- | 





tion. - y 
“O) That, as compared with forced draught, there ail NICKEL STEEL, AND ITS ADVANTAGES 
an appreciable gain in evaporative efficiency. OVER ORDINARY STEEL.* 


(c) Moreover, the open stokehold, if properly ventilated, | By Henry A. Wica1y, Birmingham. 





comparative set of experiments with a boiler fitted with | 


has ad vantages in comparison with the closed stokehold. 


It was, therefore, decided to proceed further with the | 


system, and try it on board a ship, and for this purpose 
H.M.S. Gossamer was selected, one of her boiler-rooms 
being fitted with induced draught, the other retaining the 
forced draught system. 

An exensive series of trials was carried out in thatship, 
the net result of which was to show that while on other 


grounds there was little to choose between the two} 
systems, the great convenience and comfort due to the | 
conditions involved in working with an open stokehold, in | 


lieu of a closed stokehold, were very valuable. 

In view of these results further practical adaptations 
of the system have been made. 

H.M.S. Torch, a gunboat, has been fitted on this plan, 
and still later H.M.S. Magnificent, a first-class battleship, 
and both these vessels have passed satisfactorily through 
their trials, and extended experience of the actual working 
of the arrangements at sea will soon now be obtained. 

8. There is another subject, gentlemen, on which I may 
be permitted to offer a few remarks as illustrating the 
connection between the Royal and mercantile navies. 


Many members of this Institute are Naval Reserve | 


officers, and are, therefore, interested in the requirements 
of the Royal Navy. 


| desire in any way to enter into the 
| advisability or not of the use of nickel steel. 


Brrork reading the paper that I have undertaken to 
do on nickel steel, I should wish to explain that my 
knowledge of steel-making is limited, and that I do not 
uestion as to the 
I merely 


| want to bring before the notice of the members of the 


Institute some facts as to the uses of this material, feeling 
sure it will interest many attending this meeting to know 
what is now being done ‘in other countries with this re- 
markable alloy. I am indebted for much valuable in- 
formation to Mr. Thompson, president of the Oxford 
Copper Company, in America, and to Messrs. Lander 


| and Larasen, of Birmingham, the agents of the Bofors 
| Steel and Ordnance Works in Sweden, whose managing 


director, Mr. J. C. Kjellberg, has favoured me with some 


| interesting statistics. 


The use of steel in place of wrought iron for structural 


| work, shipbuilding, rails, and other purposes, including 


We have at present about 200 engineers of the mercan- | 


tile marine enrolled as Royal Naval Reserve engineers, 


and the opinion has been often expressed that a certain | 
proportion of these gentlemen should be given an oppor: | 


tunity of joining the Royal Navy for a limited period of 
training, in order to become familiar with the discipline of 
the engine department of a ship-of-war, and to acquire a 
knowledge of what may be termed extra-professional 
duties, such as those in connection with locomotive 
torpedoes and hydraulic gun machinery. 

It has hitherto been held that engineers in the mercan- 
tile marine are employed on much the same duties as 
those they perform if called upon to serve in the Royal 
Navy, and that consequently no additional training is 
required, but this is a question that necessarily requires 
careful consideration. Although a naval training is not 
required to the same extent in the case of a Reserve engi- 
neer officer, as in the case of the Reserve executive officer, 
yet to enable the Reserve engineer to undertake the duties 
and responsibilities involved in the charge of the engi- 
neer’s department of a warship, some previous service in 
the Royal Navy would be of the greatest possible advan- 
tage. If a certain proportion of the Reserve engineer 
officers were given the opportunity of serving for a period 
in the engine-room of a man-of-war, and were afterwards 
paid the same retainer as in the case of executive Reserve 
officers of corresponding rank, it would, in my opinion, 
tend to promote a feeling of patriotism and content on 


the part of the Royal Naval R i , and as | 
aa r aflene ogee Nee cat Anon aed, channels, bulb angles, &c., would, no doubt, lead to a 


it would also afford an opportunity of the naval engineer 


becomin, uainted with his brother of the mercantil 
agg Papi. i 1 ling of | made when steel superseded wrought iron. 


marine, it would also promote a very desirable feeling of 
good-fellowship. 

I cannot, in view of the official post I hold, discuss this 
matter very freely, but having observed that some pro- 
minence has been given to it of late, and notably so in a 
paper read before the Royal United Service Institution 
on May 10, 1895, by Commander Caborne, R.N.R., I 
have ventured to express my personal opinion on the 
desirability of affording engineer officers of the Royal 
Naval Reserve an opportunity of becoming acquainted 
with the routine work and discipline of a man-of-war in 
time of peace, in order that they may be prepared to at 
once accept onerous and responsible duties if called upon 
to serve in the Royal Navy in time of war or sudden 
emergency. 

9, Finally, I would say to our younger membera, Do 
whatever you have to do to the best of your ability. Do 
not be discouraged because what you may be doing 
at the present moment appears unimportant, and your 
ambitions do not appear to be realised, but persevere in 
giving of your best to all your work, and in the end you 








armour and forgings for guns, met with an earnest and 
long-continued opposition. Steel, while stronger and 
stiffer, was said to be untrustworthy, and it made its way 
but slowly. The old, well-tried wrought iron was con- 
sidered safer, although it <° arte a greater section and 
weight than was required with steel. 

With the improvements in the manufacture of mild 
steel, greater uniformity was obtained in the product, 
and this reproach no — existed. Now, it is un- 
necessary to remark, wrought iron has become almost a 
thing of the past for structural and other purposes, 2s 
steel of less section and weight gives the same strength 
and stiffness, with as great an elongation and safety. 

It is not necessary to state these admitted and well- 
known facts to the Institute, except for the purpose of 
recalling the reasons which led to the use of steel in the 
place of wrought iron, and to see whether these reasons 
cannot now be advanced with the same force for the use 
of a better material than ordinary steel. 

Nickel steel, containing about 3} per cent. of nickel, is 
now being produced -with the same elongation, a tensile 
strength fully 30 per cent. higher than ordinary steel, and 
an elastic limit at least 75 per cent. higher. This material, 
although comparatively a new article of manufacture, 
possesses great uniformity, the nickel being uniformly 
distributed throughout the ingot, and is not liable to 
segregation like other of the ingredients of the steel. 

For building and structural material the greater 
strength of nickel steel, and particularly its high elastic 
limit, make it far more advantageous than ordinary steel. 
It is the elastic limit that governs the section in this 
material. The elastic limit of the nickel steel is nearly 
double that of ordinary steel, while beyond the elastic 
limit there is a considerable range to the ultimate strength, 
with a large elongation. The use of nickel steel in beams, 


change in the form of section, similar to that which was 
In the case of 
the steel frame of a large building or other structure, the 
weight of the frame itself is a considerable part of the 
load, and any saving in the weight is a great gain. 

New boilers for the United States cruiser Chicago are 
being made of nickel steel, which will give the necessary 
experience to determine what degree of advantage there 
may bein the use of this material for this purpose. Cor- 
rosion experiments have been made with specimens of 
nickel steel in competition with specimens of other kinds 
of steel, under conditions which should indicate its 
adaptability for use in boilers, and for the under-water 
hull plates of vessels. 

These experiments, while on a small scale, and conse- 
quently not conclusive, seem, however, to show that for 
these — nickel steel possesses a marked advantage 
in being less corrodible. This is also confirmed by the 
experience obtained from the use of nickel steel propellers. 





* Paper read before the Iron and Steel Institute, Bir- 
mingham Meeting. 
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The following results, giving the relative loss by corro- 
sion of nickel and other steels under different circum- 
stances, are taken from the results of some experiments, 
and appear to confirm the statement above made with 
regard to the use of this material for boilers : 


Percentage of Total Loss. 


Solvents. 


Kjad of Material. 10 per Cent Salt | 





sae Steam for Two 
Water Boiling for 
| Three Months. | Months. 
Nickel steel 1.00 0.27 
Bessemer steel.. 1.81 0.58 
Open-hearth steel 1.97 0.31 
2.00 033 


” ” 





Test-pieces wera Lin. by 1 in. by }in., polished on all 
sides, and weighing approximately 1 oz. ; 

The boiling water test was made in a flask placed in a 
stone bath, and kept almost at a boiling temperature, 
pure water being added to replace the water lost by 
evaporation. The steam test was made with steam at 
atmospheric pressure. 

The test-pieces, after being exposed to the solvent, were 
carefully cleansed with a brush, washed with alcohol and 
ether, dried and weighed. 

Experiments for flanging nickel steel plates of all 
thicknesses suitable for boilers show that this material is 
worked without any difficulty. It can be readily forged 
or pressed in dies without cracking ; its large elongation 
enables it to be worked to great advantage. : 

If the allowed pressure in a boiler is proportional to 
the ultimate strength of the material, a boiler of nickel 
steel would carry a pressure 30 per cent. higher than one 
of ordinary steel of the same weight; and if the corrosion 
experiments above referred to are confirmed by experi- 
ence, the nickel steel boiler will have a decidedly longer 
life. 

If the relative elastic limita of the two materials are 
considered, this allowed boiler pressure would be still 
greater. With the use of high-pressure steam for com- 
pound engines, this ability to increase safely the boiler 
pressure makes nickel steel a very valuable boiler 
material. Not only for this purpose, bub for all struc- 
tural purposes, the high elastic limit of nickel steel is a 
peculiarly valuable feature, as the load is calculated for 
the elastic strength of the structures, not the ultimate 
strength. When the rule for the safe load is given in 
terms of the ultimate strength, it is merely for con- 
venience, as the ultimate strength is always determined 
from the tensile specimens, while the elastic limit is not 
always given. With ordinary mild steel the elastic limit 
is considered as one-half the ultimate strength, while 
with nickel steel in the form of structural material it is 
about three-fourths of the ultimate strength. 

If you could get an ordinary steel having as high an 
elastic limit as that of nickel steel, ib would be a higher 
carbon steel, very deficient in elongation, and which 
could not be worked to any advantage, and which 
would not be considered suitable or safe. Nickel steel 
beyond the elastic limit has a sufficient range of increas 
resistance with fully as large an ultimate elongation as 
the much weaker mild ordinary steel. 

The high limits of nickel steel, together with its large 
elongation, and particularly its high elastic limit, would 
indicate that this material would also be well suited for 
gun forgings. It is being tried for this purpose with 
every prospect of success. 

That nickel steel, giving when tested the ultimate 
strength, elastic limit, and elongation claimed for it in 
this article, can be produced with uniformity, ia too well 
known to need here a list of the results of tensile tests. 

Under the drop test nickel steel gives better results 
than ordinary steel, even in a greater ratio than exists 
between the results of the tensile tests of these two 
materials. This is also found in the toughness imparted 
to armour-plate by the introduction of nickel. The 
ability to resist shock without fracture is not altogether 
a question of elongation. A built-up column of ordinary 
steel may break across in falling under its own weight, 
the fracture showing but little appearance of elongation, 
yet tensile specimens taken from this material close up to 
the fracture will show the required elongation, 15 per 
cent. or 20 per cent. Nickel steel is better able to stand 
this kind of sudden strain. For this reason, together 
with its greater strength and stiffness, it is being exten- 
sively used for shafts, piston - rods, bearings, pro- 
pellers, &c. 

In hull plates for vessels of nickel steel, with an 
elongation of 20 per cent., a tensile strength of 85,000 lb , 
and an elastic limit of over 60,000 lb., have been obtained. 
Similar material of ordinary steel would have a tensile 
strength but little over the elastic limit of the nickel steel, 
with an elastic limit about one-half that of nickel steel. 
In the case of a battleship, where the question of weight 
is of such vital importance, a hull of nickel steel of equal 
strength and thickness to one of ordinary steel would 
mean a saving of weight of 500 or 600 tons at the lowest 
estimate ; this weight, added to the armament, armour, 
coal, or divided between them, would add a large percent- 
age to the efficiency of the va 

Mr. Kjellberg, to whom I have previously referred as 
the managing director of the Bofors Steel and Ordnance 
Works in Sweden, tells me that they have found, from 
the trials made, the fullest confirmation of the fact that 
a suitable addition of nickel to steel exercises a highly 
beneficial influence on the steel. It causes a very marked 
increase in the elastic limit and tensile strength, while at 
the same time the elongation is greatly increased: 





As a general rule, they add about 3 per cent. nickel to 
steel containing 0.3 and 0.4 per cent. of carbon. 

The properties already referred to are those which show 
themselves in the testing machine, and as regards their 
nickel steel, which, after casting, is merely annealed, 
hardened in oil, and tempered, but neither rolled, forged, 
or otherwise manipulated, it may be stated in normal 
figures that its tensile strength is 70 kilogrammes per 
square millimetre (44.4 tons per squareinch), elastic limib 
46 kilogrammes per square millimetre (28.5 tons per square 
inch), and elongation 25 ie cent. on a length of 200 milli- 
metres (7.87 in.). But all the physical properties of the 
steel do not, as a matter of course, show themselves in the 
testing machine ; they can only be thoroughly ascertained 
by practical trials. 

From the trials which have been made, they have 
arrived at the conclusion that the beneficial influence of 
nickel on the properties of steel is far greater than one 
might be led to suppose from the results obtained in the 
testing machine as taken by themselves, The following 
trial made by them is an interesting one : 

In one of their cast steel (nickel steel) es tubes they 
placed an ordinary cast-iron shell in such position that 
the centre of the shell was300 millimetres(11 81in.)from the 
muzzle of the tube. Theshell was filled with compressed 
picricacid 170deg. When exploded, theshell burstintolittle 
bits, but the gun tube did not burst, and the only effect of 
the explosion was that the diameter of the tube was ex- 
panded by 1? millimetre (0.07 in.). Another similar 
shell, into which a similar quantity of picric acid had 
been poured, was placed in the same tube, and in exactly 
the same position as the previous one, and again ex- 
ploded. The explosion had no effect whatever on the 
tube ; it did not even increase the diameter further. 

For the purpose of an armour-plate trial, two nickel 
steel plates were cast 2440 millimetres (88 in.) long and 
1830 millimetres (72 in.) wide, the one being 90 milli- 
metres (3.54 in.), and the other 96 millimetres (3.78 in). 
thick. Five shots were fired at each from a 12-centimetre 
(4.72 in.) rapid-firing gun, the projectiles being of Bofors 
steel and weighing 21 kilogrammes (46 lb.) The charge 
of powder was 3.37 kilogrammes (7.3 1b.), and the velocity 
of the projectile at a distance of 46 metres (150 ft.) 
was between 361.8 and 364.4 metres (1190 ft. and 
1200 ft.). Each of the steel projectiles rebounded intact 
without having penetrated the plate farther than to the 
cylindrical parts of the shells, and upon examination of 
the plates, small cracks were with some difficulty found 
to have resulted from shots Nos. 2, 3, 4, and 5 on the 
90-centimetre plate, but none could be found on the 
96-centimetre plate. Seven more shots were afterwards 
fired with similar projectiles, but it was not until the 
eleventh shot that the plate broke. The twelfth shot was 
fired with a charge of 4.10 kilogrammes (9 lb.) of powder, 
the projectile having a velocity of 413 metres (1350 ft.), 
and then the 90-centimetre plate was at last penetrated. 
It is worthy of note that, according to Krupp’s formula, a 
projectile such as this—that is to say, weighing 21 kilo- 
grammes, and having a velocity of 413 metres—ought to 
penetrate a wrought-iron plate of 150 millimetres (5.9 in.) 
in thickness ; and it follows, therefore, that this 90-centi- 
metre nickel steel plate was 54 per cent. stronger thana 
wrought-iron plate of 90 centimetres. 

A large experience in making steel for war materials 


ed | 8atisfies Mr. Kjellberg that he never could have attained 


the results he has done without the assistance of nickel. 

The Jron Age, published in New York on July 25 last, 
gives the following interesting account of some welding 
experiments made by the Canadian Copper Company. 
who have recently had some trials made in welding nickel 
steel. In each trial two pieces, each 1 in. square by 6 in., 
were welded together with a lap weld, with the following 
results : : 

No, 1. Samples containing 2.05 per cent. nickel and 0.22 
per cent. carbon cut like soft steel, welded perfectly, no 
sign of weld showing ; bent twice at right angles at the 
weld when hot, the weld did not open, nor was any crack 
noted ; bent at right angles when cold, failed to show any 
crack at the weld. 

No. 2. Samples containing 3.25 per cent. nickel and 
0.16 per cent. carbon, worked exactly like No. 1 under 
the same tests; no crack was developed, and the metal 
welded perfectly. 

No. 3. Samples containing 3.40 per cent. nickel and 
0.31 per cent. carbon cut a trifle harder, also hammered 
like a harder steel; welded perfectly, bent hot and cold 
like No. 1, and showed no crack. The weld cannot be 
seen. 

No. 4. Samples containing 2.52 per cent. nickel and 
0.19 per cent. carbon worked exactly like Nos. 1 and 2. 
The same tests did not show any weakness at the weld. 

No. 5. Samples containing 3.20 per cent. nickel and 
0.54 per cent. carbon worked a little harder, but gave a 
perfect, solid weld. There were no cracks on bending hot 
and cold. 

No. 6. Samples containing 3.10 per cent. nickel and 
0 96 per cent. carbon worked harder, i.c., like a tool steel, 
welded perfectly, and showed no cracks on bending hot 
and cold. 

No. 7. Samples containing 4.95 per cent, nickel and 
0.51 per cent. carbon worked like No. 5, but not so hard 
as No. 6. The weld was good, and no cracks developed on 
bending. 

In general, the percentage of nickel does not affect the 
welding power at all. The steel must be treated like any 
other steel, using more care with the higher carbons. 
Having a material which has an elastic limit about equal 
to the ultimate strength of ordinary steel, with a tensile 
strength 30 a cent. higher and an equal elongation, 
together with very satisfactory uniformity, and better 
qualities for special purposes, such as greater ability to 
resist shock and lees liability to corrosion, why should 
not this material replace the ordinary steel of to-day, as 








, ib replaced wrought iron? There appears to be no answer 


to this but possibly one of cost. 

With regard to cost, this has not, and will not, prevent 
the use of nickel steel in many cases where its better 
qualities make the increased first cost of the material a 
secondary consideration. Since the price of ordinary 
steel has been so greatly reduced in the last 10 years by 
improvement in the manufacture, will not this be the case 
with nickel steel? Nickel steel can now be furnished at 
the price of ordinary steel a few years ago. Will not the 
increased demand for this material, which it is certain 
will now come, cause a similar reduction in its price as 
soon as the manufacture of nickel steel becomes suffi- 
ciently extended and improved? This also will, no doubt, 
improve the quality of the nickel steel. Ordinary steel has 
had its innings. In this age of progress and development 
no material can long remain that exclusively or even prin- 
cipally used. When a better is known, it will be em- 
ployed. Have we not in nickel steel a better material 
than the ordinary steel of to-day ? 





THE ATOMIC WEIGHT OF CARBON. 


Data for the Ascertainment of the True Atomic Weight 
of Carbon.* 


By J. AL¥RED WANKLYN. 


In December, 1893, I wrote in the Philosophical 
Magazine: 

** An investigation which has occupied me for the 
greater part of the year has yielded the following result. 
There is a series of hydrocarbons, the successive members 
of which rise in molecular weight—not by CH, = 14—but 
by 4(CH.)=7. If this result cannot be overturned, the 
Cae follows that the atomic weight of carbon 
is 6. 

The series concerning which I wrote at the close of the 
year 1893 was the hydrocarbons existing in Russian 
kerosene imported into this country. That series would, 
according to the prevailing knowledge of the day, be 
termed a series which was only imperfectly understood. 
Continuing our work, my colleague Cooper and myself 
have recently publishedt a parallel investigation with a 
parallel result, given by a series of hydrocarbons which 
the knowledge of the day pronounces to be comparatively 
well explored and well understood. The series is the 
marsh gas series, which is now regarded as the backbone 
of organic chemistry. 

The paper published last month in the Philosophical 
Magazine contains a concise statement of our work, and 
we pro to quote from it as follows: 

The first term of the marsh gas series which figures in 
our Table is the fifteenth member of that series. In an 
admirable paper of Schorlemmer’s, published in the 
Journal of the Chemical Society for the year 1863, a liquid 
is described under the name of hydride of heptyl, which 
we believed contained at least 50 per cent. of our Marsh xv. 
(formula C,; H),). Quoting from that paper, we find 
that a combustion of the liquid gave 83.93 per cent. of 
carbon, 16.13 per cent. of hydrogen, and the determina- 
tion of by ard density 3.59, which is a figure between that 
required for hydride of heptyl and our Marsh xv., and 
which, indeed, approaches nearer to that required by 
— xv, than to the figures required by hydride of 

eptyl. 

The figures are theoretical V.D. of Marsh xv. = 3.697 ; 
theoretical V.D. of heptyl hydride, 3.455. Obviously, 
therefore, the figure obtained by Schorlemmer, 3.59, 
agrees better with our view than with that held by him- 
self 30 years ago. 

As I hold that the only datum given in Schorlemmer’s 
paper which is valid as a piece of evidence capable of de- 
ciding between the two formule is the V.D. deter- 
mination, I hope I may be pardoned for going over 
Schorlemmer’s calculation, the correctness of which I am 
able to confirm. I make, however, this note, there is no 
mention made of the size of the inevitable air bubble in 
the Dumas determination, and if we suppose that this air 
bubble was of the usual size when the workmanship is 
excellent (as Schorlemmer’s workmanship always was), 
the correction for the air bubble would bring Schorlem- 
mer’s figures very close to Marsh xv. 

A consideration of all the circumstances of the case 
leads me, indeed, to the belief that Schorlemmer’s 
hydride of heptyl of the year 1863 consisted mainly of 
Marsh xv., mixed with hydride of heptyl. 

The main body of Schorlemmer’s paper, which I am at 
present quoting, is occupied with an account of the chlori- 
nation of the hydrocarbon and the various derivatives of 
one of the products of the chlorination. It is an admir- 
able piece of chemical workmanship, and deserves proper 
appreciation. 

There are two classes of reaction in organic chemistry, 
viz., the complete and the incomplete. 

Chlorination of such a body as Marsh xv., or heptyl 
hydride, is notoriously an incomplete reaction. This fact 
becomes very apparent in Schorlemmer’s account of the 
operation. It is impossible to take a fy of the 
hydrocarbon and transform the whole of it, or anything 
like the whole of it, into a monochloride. Only a portion 
of the hydrocarbon undergoes chlorination in this opera- 
tion, and the ‘‘ unattached hydride,” as Schorlemmer 
says, was distilled off after the termination of the chlori- 
nation. The monochloride was then separated by frac- 
tional distillation from the accompanying dichloride, and 
from the still more highly chlorinated products which are 
the inevitable companions of the monochloride as yielded 
by the process of chlorinating a hydrocarbon. The 
monochloride (which is descri as a liquid boiling at 
150 deg.) does not appear to have been submitted to 





* Abstract of paper offered to the British Association ; 
Ipswich meeting. 
t Vide Philosophical Magazine, August, 1895; 
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analysis, but was employed in the preparation of the 
acetic ether by reaction upon acetate of potash. Great 
difficulty was experienced in pushing the reaction to 
completeness, and, furthermore, only a portion of the 
monochloride underwent transformation into the acetic 
ether. The olefine heptylene, as well as acetate of heptyl, 
are described by Schorlemmer as arising from the reaction 
upon acetate of potash. 

The acetate of heptyl described by Schorlemmer was 
therefore derived from the original hydrocarbon by two 
incomplete reactions, and is not a fair representative of 
the whole of the original hydrocarbon. The acetate was 
analysed, and its analysis a with the formula for 
acetate of heptyl. It was also converted into the cor- 
responding alcohol by a process which is known to 
be complete when applied to the acetate. The alcohol 
was also converted in a thoroughly satisfactory manner 
into the iodide, and both alcohol and iodide were 
analysed with good results, the iodide especially 
baing beautifully in agreement with the theory. When 
these results are fairly considered they indicate the 
probability that some portion of the original hydrocarbon 
consisted of that heptyl-hydride, but they afford no ground 
for the conclusion that the whole or even the greater 
proportion of it consisted of that hydride. There is a 
curious piece of evidence pointing in the other direction. 
The olefine (which accompanies the acetate of heptyl) was 
investigated. It was sealed up with hydriodic acid and 
heated to the boiling point of water for 12 hours and con- 
verted into an iodine compound, which on analysis was 
found tocontain only 55.73 per cent. of iodine instead of 
56.19 required by the iodide of the hepty] series. 

The circumstance that the other iodide gave almost 
exactly the theoretical result, viz., 56.18 per cent. of 
iodine, lends importance to this discrepancy, which 
Schorlemmer does not in any way explain. } 

A by no means unlikely explanation of the discrepancy 
is that the iodine-compound was a mixture of the deriva- 
tive from our Marsh xv. with the derivative from hexy]l- 
hydride. . . 

In criticising this work of Schorlemmer’s nothing is 
further from my intention than to belittle it. A very 
important general fact is established by it and by the re- 
searches of Cahours and Pelouze and Carius. The fact ie, 
that one atom of hydrogen in the marsh gas series of 
hydrocarbons is replaceable by chlorine, which in its turn 
suffers replacement by other radicals so as to yield the 
alcohol, the mercaptan, and the various ethers. Until, 
however, the chlorination process has been much improved 
it cannot be valid as a method of distinguishing between 
heptyl-hydride and the fifteenth term of the marsh gas 
series. 

In due time we expect to exhibit the intermediate 
alcohols and their various derivatives, but at present we 
have no intention of taking in hand this branch of the 
investigation. We are at present engaged with the 
physical side of the subject, and with only such chemical 
changes as do not involve the destruction of the hydro- 
carbons. 

Inasmuch as the process by which we have been able 
to separate the hydrocarbons from one another is frac- 
tional distillation, we have applied ourselves to the task 
of measuring the vapour-tension of the individual hydro- 
carbons at different temperatures. 3 

Every chemist knows that the everyday operation of 
taking the boiling point of a liquid is in point of fact a 
special vapour-tension observation, and that the boiling 
point is another name for that point of temperature at 
which the tension of the vapour of the liquid is equal to 
760 millimetres of mercury, the average pressure of the 
atmosphere. Instead, therefore, of using a distillatory 
apparatus and observing the temperature registered by 
the thermometer immersed in the vapour of the liquid 
during distillation, we might arrive at the same result by 
the employment of the apparatus for measuring the 
tansion of the vapours evolved by liquids at different tem- 
peratures, 

The apparatus which we employ we have ourselves 
constructed, and one of its peculiar advantages is that by 
its aid we are able to ascertain the boiling point of a very 
minute quantity of liquid. A single decigramme of a 
specimen of liquid is amply sufficient for such determi- 
nations. 

Our work in this direction is only just at the commence- 
ment, and this map of vapour tensions is a preliminary 
chart exhibiting part of ths curve of tension of eleven 
consecutive terms of the kerose series, 

The tensiometer, as we name our new instrument, has 
a future rich in promises. In carrying out the fractiona- 
tion of a mixture of liquids boiling very near together, it 
provides a criterion indicative of the completion of the 
fractionating process. When the distillation has been 
pushed to complete dryness there will always be a few 
drops of residual liquid on allowing the retort to cool. 
When the tension of those few drops approximates to the 
tension of the original liquid—that is a sign that the frac- 
tionation has reached completen ss, and the tensiometer 
enables that comparison to be made, 

Light on the question whether, in a given instance, there 
is specific adhesion between the constituents of a mixture 
may be looked for by having recourse to this instrument, 
which imparts a degree of certainty and completeness to 
the fundamental operation of fractional distillation which 
has hitherto been altogether wanting. 

In conclusion I exhibit four terms of the marsh gas 
series, viz.: 


Marsh xi. formula C,,; Hj; 
Marsh xv. o 15 Tir 
Marsh xvi. & Cig His 


Marsh XVii. ” Cy, Hy, 
In presence of these substances chemists will be com- 
pelled to revert to that atomic weight of carbon which 
was all but universally admitted 40 years ago. 





LAUNCHES AND TRIAL TRIPS. 

THE official trials of the French torpedo-boat Forban 
were run on the 17th and 26th of September last. On the 
former date a run of 8 hours at 14 knots was made, when 
the consumption of fuel per hour was 423 lb. The high- 
speed trials were made on September 26, when the load 
on board comprised the tubes, torpedoes, guns, coal, crew, 
and provisions, as well as the electric lighting machinery, 
making a total of 16 tons. Three runs were made on the 
official base off Cherbourg in order to determine the rela- 
tion between speed of ship and revolutions of screw. This 
done, an hour’s run was made under full power, when a 
mean speed of 31.029 knots was attained, the coal burnt in 
this time amounting to 5940 lb. The principal dimensions 
of the Forban are as follows: Length between perpendi- 
culars, 144 fb. 4 ft. ; maximum breadth on load line, 14 fb. 
6 in.; extreme breadth, 15 ft. 2in.; depth, 10 ft. ; displace- 
ment on trial, about 125 tons; displacement fully loaded, 
136 tons. The Forban carries two 37-millimetre machine 
guns and two torpedo tubes 13.78 in. in diameter. The 
machinery comprises two triple-expansion engines and 
two Normand boilers. The vessel in question was built 
by Messrs. Augustin Normand and Co., Havre. 





The s.s. Manoel Victorino, a small passenger and cargo 
steamer, built by Messrs. Craig, Taylor, and Co., Thor- 
naby-on-Tees, was taken to sea for her trial trip on the 
11th ult. The engines have been fitted by Messrs. West- 
garth, English, and Co., Middlesbrough, and the guaran- 
teed speed of 10 knots was rather excseded. The dimen- 
— os vessel are 140 ft. by 24 ft. by 9 ft. 5 in. depth 
moulded. 


Messrs. Blackwood and Gordon, Port Glasgow, launched 
on the 19th ult. a steel screw steamer named Daisy, 
built to the order of the Glasgow, Dublin, and London- 
derry Steam Packet Company. Dimensions: Length, 
190ft.; breadth, 29 ft ; depth moulded to quarterdeck, 
15 ft. ; gross tonnage, 560 tons. Triple-expansion engines 
will b3 supplied by the builders, with cylinders 15 in., 
24 in., and 40 in. in diameter by 30 in. stroke, 





In our recent report of the trial trip of thes.s. Argo, we 
mentioned that a sister vessel, the s.s. Aries, was then 
under the sheerlegs at the Central Marine Engine 
Works receiving her machinery. This vessel has now 
been completed, and on September 24 went on her trial 
trip off Hartlepool Bay. These vessels are of a special 
shallow draught type, the designs for which have received 
much attention at the shipbuilding department of 
Messrs. William Gray and Co., Limited, during the 
past year or two, with the result that there is now a 
considerable demand for repetitions of these vessels, and 
the enterprise and foresight of the well-known local 
firm of Messrs. Rickinson, Sons, and Co. is well ex- 
emplified in their having secured for their fleet two of 
these most modern steamers. The engines are of the triple- 
expansion type, and were built at the Central Marine 
Engine Works of Messrs, William Gray and Co., Limited. 
Their cylinders are 24 in., 38 in., and 64 in. in diameter, 
with a piston stroke of 42 in. The boiler pressure is 
160 lb. per square inch, and there are two exceptionally 
large boilers capable of providing steam at the full boiler 
pressure under all probable conditions of working. The 
vessel made her trial trip in a light condition, having 
only her bunker coal and ballast water on board. The 
machinery ran entirely without hitch or trouble of any 
kind, and without the application of water to any of the 
bearings. The handiness of the machinery in its ready 
response to the orders of the engine-room telegraph from 
the bridge was particularly noticeable, and this is a feature 
that cannot be overrated in large steamers which have to 
navigate narrow channels and rivers. 





The Campbeltown Shipbuilding Campany, Campbeltown 
(Clyde), launched on the 21st ult. a steel screw steamer 
named Galeb for Austrian owners. The vessel registers 
about 1800 tons gross, and has been specially built to carry 
a large deadweight on a small draught. The engines, 
which are being supplied by Messrs. John G. Kincaid 
and Co., Clyde Foundry, Greenock, are of the triple- 
expansion type, steam being supplied at a working pres- 
sure of 165 lb. There is also a large donkey boiler capable 
of supplying ample steam to the steam winches. The 
—. — at sea is to be 94 knots on a small consump- 
tion of fuel. 





Messrs. Ropner and Son, Stockton-on-Tees, launched 
on the 19th ult. a steel screw steamer named Nordkyn. 
Length between perpendiculars, 325 ft. ; breadth extreme, 
43 ft.; depth moulded, 28 ft. 3in. She has a double 
bottom on the cellular principle for water ballast, and has 
been designed to carry a deadweight cargo of 5050 tons 
on Lloyd’s summer freeboard. The steamer will be fitted 
with a set of Blair and Co.’s triple-expansion engines, 
having cylinders 23 in., 39 in., and 64 in. in diameter by 
42 in. stroke, steam being supplied by two large steel 
boilers working at a pressure of 160 lb. 





On the 2lst ult. the steam trawler Glenroy left the 
Cleveland Dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, for the customary trial of machinery, &c. 
She has been built to the order of Messrs. Ellisand John- 
son, Grimsby, for the North Sea fishing trade. Her 
principal dimensions are: Length, 100 ft. 8 in.; beam, 
20 ft. 5 in.; depth moulded, 11 ft.8in. Triple-expansion 
engines have been fitted by the North-Eastern Marine 
Engineering Company, Limited, of Sunderland, the cy 
linders being 11 in., 17 in., and 30 in. in diameter by 21 in. 
stroke, with a large steel boiler working at 160 lb. pressure. 
The trials were satisfactory. 


Messrs. R. and H. Green, Limited, launched on Sep- 











tember 23, from their shipbuilding yard at Blackwall, a 
steel paddle steamer 165 ft. by 21 ft. by 9ft., for the 
Chirket-i-Hairie, of Constantinople. The engines are of 
500 indicated horse-power, by Messrs, John Penn and 
Sons, Limited, of Greenwich. 





On Wednesday, September 25, the steel screw steamer 
St. Tudwal, built by Mersra. C. S. Swan and Hunter, 
Wallsend, for Messrs. Thomas Lewis and Co., City Steam 
Mills, Bangor, had a successful trial trip on the mile 
course off Tynemouth. The principal dimensions are as 
follows: Length over all, 121 ft; breadth, 20 ft. Gin; 
depth moulded, 9 ft. 6in. The engines are compound 
surface -condensing, cylinders 14 in. and 20 in. in 
dirmeter by 20 in. stroke. The working pressure is 
100 lb. per square inch. The engines have been built by 
Messrs. J. P. Rennoldson and Son, South Shields. The 
trial trip was very satisfactory. 





The trial trip of the screw steamer Kirkstall, built by 
Messrs. William Gray and Co., Limited, and engined by 
the Central Marine Engine Works, took place off Hartle- 
pool on September 27. This boat has been built to the 
order of Mr. Stephen W. Furness, West Hartlepool. Her 
dimensions are as follows: Length, 275 ft.; breadth, 
37 ft. 6 in.; depth, 18 ft.6in. The cylinders are 19 in., 
304 in., and 51 in. in diameter by 36 in. stroke, with 
two large steel boilers working at 160 1b. pressure. A 
speed of nearly 11 knots was maintained. 





The s.s. Dunottar, built by Messrs. Ropner and Son, of 
Stockton-on-Tees, for Messrs. Macbeth and Gray, of 
Glasgow, has completed her speed trials. She has a 
dead weight a capacity of 5560 tons. Her engines 
and boilers are by Messrs. Blair and Co., Limited. They 
ig eae smoothly and satisfactorily, giving a speed of 
11 knots. 





Tuer British ASSOCIATION : ERRATUM.—In our account 
of the recent meeting of the British Association (see 
page 352 antc), in our report of the discussion on Major- 
General Webber’s paper on ‘‘ Light Railways as an 
Assistance to Agriculture,” it is stated one of the 
speakers said that a line laid down by the late Duke of 
Buckingham was altered from the narrow to the broad 
gauge. Mr. William Lawford, who was engineer to the 
Duke, writes to inform us that this statement is quite 
incorrect. ‘‘The Duke,” he says, ‘‘ was much too good a 
business man to commit the folly of making his line of 
railway (about 8 miles in length) of any gauge but the 
ordinary gauge of the country, viz, 4 ft. 81 in. This it 
was originally, and has never been altered. By this 
means the rolling stock of the London and North- 
Western Railway has been used for communicating with 
all the farms on the late Duke’s estate through which the 
railway runs.” The fact is of considerable interest at the 
present time, and we thank Mr. Lawford for his correc- 
tion. 





CuampBers’ “Terescoric” Lirrgpoat.—Mr. Robert 
Chambers, Dumbarton, the inventor of a well-known and 
widely adopted form of collapsible lifeboat, is introducing 
a new type, which he calls the ‘ telescopic” lifeboat. 
The distinctive feature of the boat is that it has a mov- 
able keel extending for two-thirds the length of the craft. 
It is formed of a steel plate, and can be lowered by rack 
and pinion to a depth of 5 ft. in the case of a 40-ft. boat. 
To the bottom edge of this keel there is secured by angle- 
irons a flat plate, equal in width to one-third the beam, 
Thus the keel takes the form of an inverted L, being 5 ft. 
or 6 ft. mg 2 with flanges of 2 ft. When in normal posi- 
tion these flanges lie close up against the boat, but when 
in a sea the keel is lowered, the idea being that the weight 
of water on either flange will prevent the boat capsizing 
in any condition. Again, cavities are made in the bottom 
of the boat, in which there are wheels mounted on a bear- 
ing connected to a wormshaft, so that when running arhore 
the wheels can be lowered by the turning of the shaft. 
This obviates the necessity for a carriage, which re- 
quires the manceuvring of the boat into an exact positiun, 
not always easy of attainment in the wash of a heavy sea. 


CATALOGUES.—We have received from Messrs. Dorman, 
Long, and Co., Limited, Middlesbrough, a particularly 
well got-up handbook of steel sections. The range of 
shapes tabulated is very wide. Engravings printed in 
colours are also given, showing clearly the principal 
dimensions of the sections referred to. The tables of 
strength, &c., are exceptionally complete, and contain, in 
different columns, the weight of the section per foot run, 
the dimensions in inches of the section, its area, moment 
of resistance in square inches, greatest and least moments 
of inertia, and the safe distributed load under different 
working stresses. Angles, tees, I-beams, and compound 
girders are all treated in a similarly comprehensive 
manner, whilst the latter portion of the work is taken up 
with descriptions of various arrangements of trough floor- 
ing made by the firm, the heaviest being capable of sup- 
porting a double line of railway without the use of cross- 
girders.—The Mannesmann Tube Company, Limited, 
of Landore, South Wales, have sent us a copy of their 
new catalogue, from which it appears that tubes up to 
6 in, in diameter or more can now be made by this inte- 
resting process. Small tubes of only } in. in diameter are 
also supplied.—We have received from Messrs. R. Hunt 
and Co., Earl’s Colne, Essex, a copy of their new illus- 
trated price list of shafting, plummer blocks, and other 
mill work. A very large variety of hanger brackets, 
pedestals, &c., are illustrated and fully priced. The 
catalogue is well printed on highly-glazed paper, 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
Se ee ee ee ee ee 
not tlustrated. 


Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

y Specifications may be obtained at the Patent Office 

a ranch, 88, Cursitor-street, Chancery-lane, B.C., at the 


uniform price of 8d. 

The date of the advertisement of the —— of @ complete 
| teary ey is, in each case, given after abstract, unless the 

atent has been sealed, when the date of sealing is given. 
— may at any time within two months from of 
advertisement of the tance of a complete specification, 
ive notice at the Patent O, of opposition to the grantef a 
‘atent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


19,086. J. E. Ransome, Ipswich. Implements for 
Cultivating Land. [3 e: .] October 8, 1894.—The object 
of this invention is the more thorough and perfect pulverisation 
and aeration of the soil, and to greater depths than the ordinary 
plough usually penetrates, and to effect this without raising the 
subsoil to the surface or mixing it to any great extent with the 
surface soil. In plougbing as ordinarily practised a slice of soil 
generally much Secoder than the depth ploughed is detached and 
turned through an angle which varies from 120 deg. to 180 deg., 
and at the same time the slice more or less broken is conveyed 
sideways so far as to leave aclear walk for the horses when they 
come round at the next bout. In the improved system of cultiva- 
tion which this improved ype is designed to carry out, a 
narrow and deep slice of soil is pared off much narrower than the 
depth ploughed ; it is liftedand turned through a small angle, 30deg. 
or thereabout, sufficient to get it clear, it is pulverised by the lift- 
ing action of the breast, and is pushed at the same time slightly on 
one side, and the soil finally is left not far from the position it 
occupied at the commencement ; no horsewalk is cleared, and in 
the next bout the horses always walk on the undisturbed ground. 
The cultivating tine and breast are carried by a frame on wheels 








like aplough, which may be made either like an ordinary single- 
furrow plough or preferably as a balance plough, and in that case 
has two sets of tines right and left handed and a large wheel run- 
ning against the land side in the cut previously formed by the 
=. of the last tine. The implement has a narrow deep 
reast with a narrow share or point at its lower end ; there is also 
a slade and landside. Knives el, c2, c3 are inserted when required 
in the landside of the plough to cut horizontally into the unbroken 
land, and thus to cut transversely the section of land to be next 
operated on by the breast. This insures the more thorough break- 
ing up and pulverisation of the soil and its more perfect aeration. 
These knives are arranged so that the uppermost one is in advance 
of the second, the second in advance of the third, andso on. a@ is 
the frame of the plough; it has handles a1, a' at each end, and is 
ed by two adjustable wheels 61, b2. The wheel 6! runs in the 
furrow, and the wheel 62 on the unploughed land. The wheels 
are coupled together, and can be steered by the steering handle 
c, which operates alternately at either end of the plough. d!, d2 
are the two plough bodies. In order the better to balance the 
plough the frame is built oblique, so that the body which is out 
of use is ed above and overhangs the unploughed land. (Ac- 
cepted August 14, 1896). 


ELECTRICAL APPARATUS. 


14,988. W. ipera Wite, London. (£. Solvay, Brussels.) 
Electrolytic Ce: (2 Figs.) August 4, 1894.—1 are thin 
sheet meta! electrodes insulated from each other and arranged 
close together within an annular recess in a holder 2.0 as to form 
an electrolytic table of annular shape, and having a flat upper 
surface composed of alternately arranged conducting and non-con- 
ducting lines. In Fig. land in the right-hand half of Fig. 2, the 
electrodes consist of thin flat metal strips arranged radially, each 
alternate strip being electrically connected at one end to an inner 
conducting ring 3, and the remaining strips being similarly con- 





nected to an outer conducting ring 4. At the left-hand side of 
Fig. 2, the electrodes 1 are in the form of thin sheet metal strips 
insulated from each other and arranged concentrically with each 
other and with inner and outer conducting rings 3 and 4. The 
electrolytic table thus formed is arranged within a fixed annular 
i having a trough 6 and discharge pipe 7, and is carried 
a vertical shaft 8 mounted in bearings 9 in a — 10. 
he shaft is provided with a belt pulley 11, and with insulated 
ted with the conduct- 


ast the plates B to be supported, the said nga pieces 
bein: 


wi on all sides from the metallic 
ported-as to divert any active material which may fall from 
plates and cause it to deposit in the bottom of the cell or vessel A. 
The plates or elements B and C are — made 

tions 6 and c from the inner sides of the openings therein, 
— being preferably arranged 


0} 

ee so that they form a star or cross-like figure projecting 
from the inner sides of the openin: 
arms of the star or cross on one side alternating with 
the star or cross on the other side. The plates B and OC are pre- 


ferably main 
F so shaped as to seat on projecting ribs G on the one plate and 
bear upon the opposite plate. (Accepted August 14, 1895). 


(3 Fe 

pails improved means for regulating the heat of vaporisers of 
oil engines, and relates particularly to those vaporisers which are 
kept heated by the combustion of 
der, or by the exhaust gases passing from such cylinder. 1 is a 
vaporiser attached to the rear end of the motor cylinder 2. It is 
constru 


13, 13a connected with the 7 of an electric generator, the 
arrangement being such that the electrolytic table can be rotated 
at a high rate of speed so that the electrolyte delivered from a 
supply pipe 14 over a delivery cone 14a will be caused to travel 
rapidly over the table in the form of a thin sheet. (Accepted 
August 4, 1895). 

17,066. S.Z.de Ferranti, London. Improvements 
ia Electric Cables. (10 Figs.] September 7, 1804.—These im- 
provements relate specially to that of cable in which the 
conductors are surrounded as much as possible by air, so as to 
lower their capacity and so facilitate their quick working. Aocord- 
ing to this invention the wire to be is p through a 
tube mandril. Upon this mandril there is wound paper, the edge 
of which has been treated with some sticky material. This is pre- 
ferably burnished down either with a friction cramp, or with 
hea metal rubbers, The tube mandril may either stand or re- 
volve, as is found best suited to the particular manufacture. 
According to another method, the insulating supporting tube is 
formed to contain the wire by passing the wire through a hollow 
mandril on to which is wound a strip of ebonite spirally. This 
ebonite or equivalent material may be of square section, or it may 
be formed with a projection on one edge and a recess on the other, 
so that, when wound and pressed along on the mandril, each turn 
will lock into the next and so form a solid and yet flexible tube. 


Fig.5. Fig.6. 


fo) 





Fig.7. , Fig.2. 


eoeel a “oe PY _ @ 


These two forms of insulation are shown in longitudinal section in 
Figs. 1 and 2. The ebonite may be made in a two-step section, as 
shown in longitudinal section in Fig. 3, or in such a form that, 
when wound, it will lock sideways, as shown in Fig. 4, or it may 
have tapered edges, so that, when wound, each layer overlaps the 
next 80 as to give the maximum support to the insulation coverin 
the supporting tube. This is set forth in Fig. 5. A tube forme 
of several layers, preferably breaking joint with each other, may 
be made in this way ; this is shown in Fig. 6. Figs. 7 and 8 show 
two views of a cable built up as set forth in Fig. 1, butin which 
there are four spirals, and one of these has an internal projecting 
edge so as to touch or nearly touch the wire all along and thus 
keep it in the centre of the spiral. In all of the above cases, the 
edges of the material out of which the tube is formed may be 
treated with a vulcanising solution, which may be heated suffi- 
ciently toadd to the solidity of the supporting insulating tube. 
(Accepted August 14, 1895). 


18,809. F. King, London. Secondary or Electric 
Storage Batteries. (3 Figs.) October 4, 1894.—A isa cell 
containing positive plates B and negative plates C, each series of 
lates being connected to a conductor in the ordinary manner. 
he plates B of one denomination are supported by resting in or 
— saddle or supporting pieces D which maintain the lower 
edges of said plates at a sufficient distance above the bottom of 
the cell. These supporting — are so formed as to divert any 
falling active materialin such manner as to preventitfrom making 
connection between the plates of opposite denominations. The 
supporting pieces D are made of ebonite or other acid-resisting 
and insulating material, and preferably witha groove or recess at 
their underside which receives a rib or projection e' standing up 
from the connecting bars E joining at the bottom by Bee ga a 
E' therefrom the plates of opposite denomination C to those which 
the saddle is intended tocarry or support. In the upper side of 
the supporting pieces is another groove ¢2 for receiving the lower 














ng so far out- 
ch the 


formed with inclined surfaces ¢3 and proje 


on Ww are su) 
e 
with projec- 
e said 
so that they form a claw- 
ke arrangement projecting inwards and outwards alternately on 


ite sides. e projections are preferably arranged in each 


on each side of the plate, the 
the arms of 


tained in proper ition by means of insulating strips 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,272, J. E. Weyman, Guildford. Oil es, 
igs.) August 10, 1894.—This invention has for its object to 


e charges in the engine cylin- 


icted with a cavity or recess 3 that forms an extension of 





metal contact rings 12, 12a, that are connec 
ing rings 3 and 4 respectively, and against which bear brushes 


the combustion space 4 of the motor cylinder, so that the explo- 


sions taking place within such combustion space will cause the 
walls of the circuitous passage 6 in the vaporiser, to which liquid 
hydrocarbon is supplied in any suitable manner, to become 
heated, and so convert such liquid hydrocarbon into vapour, 
which, together with air, passes at the required times into the 
combustion chamber through a port 6 controlled by a valve 6a. 
To control the temperature of the vaporiser thus heated, the 
vaporiser is formed with a vertical open tubular ge 7, over 
the inner surface of which a regulated quantity of water is per- 
mitted to flow from the lower portion of the water jacket 8 of the 
motor cylinder 2, such water — through pipes 9 and 9a, 
between which is interposed a controlling valve 10. The stem 10a 
of the valve proper is connected to the free end of a lever 11 that 
is pivoted at 12 to the vaporiser and jointed at 13 to the 
_— free end of a rod 14 of brass, having a higher coefficient 
of expansion when heated than iron, of which the vaporiser 
is formed. The rod is fitted in a hole in the vaporiser to which 
its lower end is fixed, so that longitudinal expansion or con- 

















traction of the rod will act to move the valve lever to open or 
close the valve to a greater or less extent and so increase or 
diminish the supply of water to the e 7, according as the 
temperature of the vaporiser rises above or falls below that deter- 
mined as most suitable for the proper volatilisation of the parti- 
cular kind of liquid hydrocarbon being supplied to the engine. 
To increase the cooling surface the passage 7 may be provided 
with conical projections, as shown in dotted lines at 7a in Fig. 1, 
or with walls or divisions, as shown at 7) in Fig. 2. 15 is a pipe 
by which water not evaporated in the passage 7 can be led away. 
To enable the valve 10 to be pee set or adjusted for the 
required —s temperature, ite spindle 10a may extend 
loosely through the lever 11 and be provided with nuts 10) at 
ints above and below the lever end. To enable the tempera- 
ure of the hydrocarbon vapour ing through any desired 
part of the passage 5 to be readily determined at any time, a 
thermometer 16 may be partly introduced through the wall of the 
yer into the required part of the passage. (Accepted August 
, 


19,293. J. L. and T. J. L. Mitton, Huddersfield. 
Retort Mouthpieces and Self-Sealing Lids for Same. 
(4 Figs.] October 11, 1894.—A is the retort mouthpiece secured 
in the ordinary manner to the retort B supported in the brick 
setting C. The body of said mouthpiece, or the lower portion 
thereof, is constructed or arranged at an angle to the retort, so 
that it inclines downwardly thereto. This inclination of the 
mouthpiece tends to prevent the tar which boils up or es out 
of the retort into the mouthpiece from reaching the joint between 
it and the lid D, or lodging in said mouthpiece, such tar, on 
entering the mouthpiece, being run back again into the retort, 
prema very little, if any, ia allowed to get as far as the lid. To 
make the lid D self-sealing, a —— ring or cord E, of asbestos 
or equivalent incombustible material, is employed, which is in- 
serted tightly into a groove or recess F formed all round the 





inner face of the lid. 


The front end of th i . 
vided with a V-shaped ront end of the mouthpiece A is pro: 


or tapered face or seating A', the centre 
or tapered edge of which coincides with the centre of the asbestos 
ring E, which, when the lid is closed against the mouthpiece and 
secured thereto, is slightly indented by the \/-seating and a per- 
fectly tight joint thereby made between the lid and mouthpiece. 
The asbestos sealing bed E follows up the e sion and contrac- 
tion of the metal lid and mouthpiece, and thus under all condi- 
tions maintains a tight joint and effectually prevents the escape 
of gases from the retort. -For existing mouthpieces, or those 
made with a straight or flat face, there is employed a V-shaped 
or knife-ed; ring A', of the same size and shape as the mouth- 
gg to which it is secured by bolts or screws, as illustrated in 
ig. 2. (Accepted August 14, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


16,963. W. Ward, Portishead, Somerset, and J. H. 
Coles, Bristol. Stocks and Dies for Screw-Cutting. 
(8 Figs.) September 6, 1894.—This invention relates to that 
Class of stocks and dies for screw-cutting in which three dies are 
employed, and are ———e at different points in a circle about 
the centre of the body of the stock. According to this invention 
each of the three dies @ is capable of motion towards and from the 
centre of the body b in channels vided in the body. The dies 
@ are inclined at the back, that is to say, coae ae longer at the 
base than at the top. Bearing against the backs of the dies a is a 
collar ¢ —— to screw into the body }, and having its inner face 
inclined. If the collar c be screwed — the dies can be 
moved outwards. The act of screwing down the collar c causes 
each die a to advance simultaneouely to an equal extent towards 








oe centre of the body b. On the dies liesa removable guard plate 


in which are slots d!, which are wider at one part than at the 
other. The wider parts enable the plate to be over the 
heads of the escrewed or otherwise secured in the body b of 
the stocks. @ plate d as it lies on the dies can be turned round 
so as to bring the smaller parts of the slots d' under the heads of 
the pins ¢. The dies are thus prevented rising in the body 
b of the stock. Other means may be substituted for the 
for preventing the dies from rising or falling out. The dies are 
readily removed and different or similar dies substituted, the plate 
d being first taken out, for which purpose it is moved round until 
the wider parts of the slots d! are under the heads of the pins e. 
The same set of dies may, within reasonable limits, be used for 
cutting screw threads on bolts, rods, or pipes of different dia- 
meters. (Accepted August 14, 1895). 

17,053. G, W. McIntyre and R. F. Bradford, London 
Improved Spanner. [2 Figs.] September 7, 1894.—This 
improved spanner comprises a circular plate a having projections 





b,c; this plate @ is carried in the outer wheel or rim d which hag 
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a groove shown by the dotted linea e¢ ia which the proj-ctions 
b, c engage, cl being apertures for the passage of the projections 
b,c. fis a sliding catch-piece which locks the plate a in position. 
h ie a band which engages in a groove in the outer wheel or rim d, 
which has the ratchet teeth g upon same in which the pawl 7 
engages, said pawl being controlled by the spring j. m, n are 
small stop oe in the groove against which the projections }, c 
engage, The ‘‘eye” or opening o in the plate a can be of a desired 

















oe and ty using plates having the — shape of ‘‘ eye” 
various nuts may be operated. The band A is secured to the 
handle or lever k. The nut enters the ‘‘eye” or aperture, and by 
operating the lever or handle k the nut may be tightened or 
loosened as desired, the pawl i operating the ratchet wheel d in 
one direction of motion, and running free on the wheel d in the 
other direction of motion. (Accepted August 14, 1895). 


18,958. R.F. Hall, Birmingham. Manufacture of 
Seamless Tubes. [11 Figs.] October 6, 1894.—a are holsters 
carried by a bedplate a', and having mounted and turning within 
them, pairs of two-high vertical rolls b, b®?, with graduated eyes or 
passes c, c’, with the pass c' of less diameter than the pass c, and 
the pass c? less in diameter than c!, and so on. d are interme- 
diate holsters, disposed alternately between the holsters a, and 
having mounted and turning within them horizontal pairs of rolls 
e, e%, having graduated passes /, 3, diminishing in diameter 
towards the end roll e%, like the 8 of the two-high ver- 
tical rolls. The passes of both the horizontal and vertical rolls 


Fig. i. 




















18.958 


are disposed in the same axial line, and so also is the taper man- 
dril g, which passes through the eyes of all the rolls. The after 
end of the mandril, which is of emall diameter, is directed through 
the eye of the last pair of rolls, and its forward end, which is of 
large diameter, is directed through the eye of the first pair of rolls. 
These rolls are coupled together by spurwheels and are progres- 
sively speeded and driven by gear receiving its motion from a prin- 
cipal shaft, that is, the second pair of rolls revolves ata greater rate 
than the first pair, the third pair at a greater rate than the second, 
the fourth than the third, and so on, keeping the walls of the 
metal under operation constantly on the stretch as the reduc- 
tion of both the inside and outside diameters and the progressive 
elongation of the billet under operation proceeds. (Accepted 
August 14, 1895). 


RAILWAYS AND TRAMWAYS. 


12,771. H. H. Lake,London, (J. B. Wright and F. H. 
Hitchcock, Detroit, Michigan, U.S.A.) Lubricating Devices 
for Axle-Boxes, [4 Figs.) July 2, 1895.—A is a car axle-box, 
B a brass or bearing, C the journal. e front wall D is cut away 
so that the upper edge shall be in line with the lower edge of the 
journal, and below the journal there is arranged a transverse 
partition E, below which is formed an oil receptacle F. This 

rtition comprises the central curved portion a below the journal, 
ts upper face being concentric with the under face of the journal 
and the oppositely inclined side sections ). At the bottom of the 
section a and at the lowest points in the side sections b, there are 
arranged small drip apertures c, so that any oil which may be 
placed above the partition will quickly fall through these aper- 


y ] fig! Fig.2. 


oP he 











tures and into the tacle beneath. Beneath the front and 
rear faces of the journal longitudinal apertures G are provided in 
the partition E through which the foot of the H may enter the 
receptacle. This pad is supported upon a spring formed by a flat- 
aes standard I, to the upper end of which the is secured- 

standard has lugs J adapted to engage beneath the partition 
E, ite lower end being inserted through the apertures G and abut- 
ting against thelug K. This lug is provided with an inclined face 
e anda flat face h so that when the spring is inserted with the pad 


sion to hold the pad firmly against the sides of the journal. By 
arravging these springs so as to press the pads against the sides 
of the journal, the vertical movement of the axle does not effect 
the tension of the spring or tend to displace the pad, or in any 
way disarrange the spring from its support, simply bending it 
flat more or lees. (Accepted August 7, 1895). 


STEAM ENGINES, ae, EVAPORATORS, 


12,896. E. C. R. Marks, London. (A. M. Brown, T. 
McKenzic, and J. Welsh, Johannesbirg, South Africa.) Tube- 
Plates for Steam Boilers, &c. [2 Figs.) July 3, 1895.-- 
This invention relates to improvements in tube-plates for steam 
boilers, condensers, and other like vessels, the object being to 
strengthen thin end plates and to provide therein large and effec- 
tive bearing or jointing surfaces for securing the tubes. The 
portion of the plate into which the ends of the tubes are inserted 
are madeof a thickness A, Fig. 2, and the remainder of the plate 
of a thickness B. The thickness A is greater than that of an ordi- 
nary tube-plate, but the dimension B is less than can be employed 
in plates of the usual construction. After the tube holes have been 











drilled through the thickened portion of the plate in the usual 
manner, the surplus metal around the tube holes is cut away by 
suitable machine tools in such a manner that a boss C is formed 
round each tube. The joint between each tube end and the 
interior surface of the boss is made by means of expanding tools or 
in other ordinary manner. The advantages claimed are the fol- 
lowing: A large bearing surface is obtained round each tube for 
making a tight and durable joint between the tube and plate; a 
thinner tube-plate can be employed in boilers and other vessels, 
facilitating the flanging and other operations and giving greater 
efficiency in durability and in the transmission of heat ; the addi- 
tional metal provided by the bosses O strengthens the tube-plate 
in addition to giving a large and effective jointing surface. (Ac- 
cepted August 7, 1895). 

19,234. J. Keith, London. Hot Water Boilers. 
[6 Figs.] October 10, 1894.—The improved boiler, which may be 
made in one piece in cast iron, but which is preferably made of 
wrought iron, is composed of an inner and an outer shell A and 
B respectively, forming a water jacket C on © —— C' 
and busti h D, the ehell parts bei welded or 
riveted together when made of wrought iron. The boiler proper 
is of dome-topped cylindrical shape and stands vertically over a 
hollow base-piece E constituting an ashbox, an annular brick- 
lined ring F being interposed between the firegrate on the base 
and the boiler. The firing doorway G and an outlet G! for the 
fire gases are formed pps be the dome H and on — 
sides near the upper end of the boiler, and a clinker door I in the 














brick-lined ring forming the fireplace. Extending across the 

busti lhamber D is a water-tube J connecting opposite 
sides of the water jacket C, and being in or directly over the fire 
the tube J absorbs a large amount of the heat and facilitates in- 
ternal circulation. Flow pipes K and return pipes L are connected 
to flanges M, N at the top and bottom respectively of the boiler. 
Openings O closed by suitable doors are formed in the outer 
shell opposite the water-tube J, and around the lower part and at 
Pin the top of the boiler, to give access for cleaning out sediment 
deposited on the heated surfaces and any matter that may accu- 
mulate in the lower part of the boiler. Two or more tubes J may 
be employed. (Accepted August 14, 1895). 


MISCELLANEOUS, 





manufacturing matches of paste 
mixture of dilute paste or other cementing material, copperas, and 


such sheets is then heated and soak 
paraffin, wax, or other fatty body 


like, for rendering them oe. or the pasteboard 
a sheet impregnated with su 
first instance for that purpose. 


and rotated by means of toothed wheels h, h'. On the 
of these cylinders are fixed a number of cutter b' 


an annular , 80 that the band of 
between the cylinders as they revolve is cut through 

which passes between the cutters a!, b', while that part which is 
situated between the grooves gy, g is not cut through, as shown 
ats, . Sand 4. At the other end of the cutters — 





through the aperture, the end of the spring will strike the incli 


face and be guided outwardly until the lugs J engage beneath the 





edge of the aperture in the partition E, when the standards will be 
ocked in position, being bent sufficiently to give the desired ten- 





eal Bh, Soman matte late i 

i ’ te into the mould, but at the same time 

arranged parallel to the axes, and so that, in revolving, the cutters wd re yt r 4 we 

of the one cylinder come exactly opposite those of the other | in tie mass of the materials with the voor tees aed expanded 

cylinder at the point where the cylinders are in contact. These kept in such a state that it will continually sink d ae i 

cutters stop short at the one end of the cylinders, 80 as to leave} a finely comminuted or loose condition without ching or tenting 
board in — Soo into lumps. (Accepted August 7, 1895). 


extent beyond the thickness of the body of the match, whereby 
the packing of the matches is facilitated, and the risk of detach- 
ing the caps in handling obviated. The bands thus cut into 
matches connected together at /, are now placed edgewise helically 
round adi) g cylinder C, Fig 4, s0 that the ends ¢ that are to 
receive the igniting caps are all separated from each other. The 
d 




















cylinder C is then rotated while the ends of the matches are 
brought against a layer of match paste spread on a plate or roller, 
or they may be successively dipped into a vessel containing the 
te. The roller with the coated matches is then placed ina 
rying-room, and after drying, the matches are separated from 
a + ata strip f and are packed in boxes. (Accepted August 
» 1895). 

11,472, J. Mohs, Brandenburg, Germany. A) - 
ratus for Feeding Pulverulent Material. [8 oe] 
June 12, 1895.—Fig. 1 shows means for delivering colouring 
materials to a mould for making bricks with variegated sur- 
faces or designs. The mould consists of a bottom plate v2 
with a border v and a loose bottom plate v!. A template S is 
mene in the mould, and upon the mould there rests a per- 
orated pattern plate a!, which extends into the cavity of the 
mould. The mould rests on a table H2 provided with raised 
sides v3, for insuring the proper tion of the mould thereon. 
Above the mould is a box m! which is divided into compartments, 
the number and arrangement of which are such as are required 
by the ber of the col to be delivered and by the pattern 
of the particular design to be formed thereby. The pattern plate 
a’ is fixed to the box m1. In each compartment b of the latter 
there is arranged a perforated vertical plate e?. All the plates e? 
are connected by means of rods e' with a plate c3. To the lower 
part of the plates e2 are fixed a number of pins a located in 
the perforations a3 of the pattern plate a'. Ona vertical shaking 
motion being imparted to the plate c3 by means of a crank x 
fixed upon a shaft provided with eccentrics g!, g? from which 
are suspended connecting-rods c', c* that are connected with the 
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ly of Matches and Ap cae oe c3, the pins @ will force colouring material from the colour 
therefor. [5 Figs.) May 13, oe Fi cco sll aagesee of | mould, theamount of colouring material delivered being determined 
a SS eee ee — ng ogy ete ly ge by the length of stroke used or the number of strokes made. During 
ing separa’ ee ore forming the pasteboard with a ot ie the peor senen of the plates c2 serve to agitate or 
t , reak up the masse of colouring material in the . 
phosphate of ammonia solution. The ne ee Fane yp er) To enable the mould to be removed from underneath the ea 
oo teoke mixture pF may " apparatus, the plate c° which carries the apparatus is arranged 
’ petroleum or a in 801U- | to rest upon the mould v v2, go as to be capable of being lifted b 
tion, and while still in a hot and soft condition, it is cut up into| the lever mechanism c! 2, 9, and the cam or f, rf 
matches, which may or may not be treated with dng “shows 8 modified arrangement in which the compartments are 
ie higher, and the round on whose lower ends the pi 
material combined with it in the | are formed, are made longer and are encircled, between the plates 


The machine for cutting the 
pasteboard into small stripe, and dipping the eame to’ form Osanna late a1, by coiled springs a4, which bear at 


maches, comprises two cylinders a and b mounted on trunnions, plate. 


ents through the pattern plate a' into the template in the 
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THE CORINTH CANAL. 
By Henry E. P. Corrrett, Assoc. M. Inst. C.E. 
(Continued from page 412.) 

Description of the Locality of the Canal.—The 
Isthmus of Corinth (Map, Fig. 2) is a narrow neck of 
land of low elevation, its highest point being 85 
metres or 279 ft. above mean sea level, joining the 
Morea to the Grecian Peninsula, and separating 
the Bay of Corinth from that of Megara or 
Kekries. As the crow flies, at its narrowest point 
it is 6290 metres or 6877 yards in width. To the 
north the isthmus is bounded by the southern spurs 
of the Perakhova and Geranean Mountains (800 to 
900 metres or 2600 ft. to 3000 ft. in height) ; tothe 
south lie the northern slopes of the Orteian Moun- 
tains (600 metres or 2000 ft. in height), an outlying 
mass of which forms the ancient Acropolis of Corinth, 
and reaches the height of 558 metres (1886 ft.). 
The watershed crosses the isthmus in an oblique 
direction from the north-east above Kalamaki in 
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mations, immediately below which occur irregular 
beds of gravel and cemented conglomerates, these 
latter ending off in small isolated conglomerations 
of blackish pebbles interspersed through the upper 
portion of the fossiliferous calcareous and cemented 
sandstones and sandbeds, of almost every degree 
of hardness, extending to a depth of 30 metres 
(98 ft.) below the surface. Below these lie the 
marl beds, some 100 metres (328 ft.) thick, belong- 
ing to the sub-Apennine blue marls of the upper 
Pliocene. In Italy, below these marls petroleum 
is generally found, the lignite beds in Croatia, 
and sulphur beds in Sicily. These marls are 
argillaceous, arenaceous, and slightly magnesian in 
quality ; they are fossil-bearing, and lie nearly 
horizontal. Faults are numerous, more especially 
in the neighbourhood of the two ancient coast- 
lines ; between 70 and 80 faults cross the line of the 
canal, distributed in two clear and distinct direc- 
tions : (1) running N. 75 deg. E. ; (2) N. 58 deg. W. 
The first set cuts the direction of the canal at 
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the Bay of Megara to the south-west at Acro- 
Corinthus. On the east side of the isthmus a narrow 
sinuous valley running parallel to the watershed, 
penetrates inland from the site of the ancient Greek 
and Roman isthmian town, and dies out about half- 
way across the isthmus. On the south side of this 
valley the ancient rampart to protect the Pelo- 
ponnesus from incursions of the wild northern 
hillmen was built, extending across the isthmus 
from bay to bay. On the west side, opposite the 
end of this valley, the heads of two or more valleys 
exist, one ending near the mouth of the canal, the 
others reaching the sea between Old and New 
Corinth. The higher portions of the land about 
the isthmus are well wooded with pines, but the 
majority of the land is barren and unproductive. 
(See Maps on this and the next page.) 

Numerous mineral springs occur throughout the 
isthmus, at the feet of hills to the north and south. 
The only winds which have any sensible effect on 
the bays on each side of the isthmus are those 
blowing from the east and the west, and these 
affect the tides in the Gulf of Corinth to a greater 
extent than in the Gulf of Agina. The maximum 
oscillation in the spring tides in the former gulf, 
under the influence of easterly and westerly winds, 
about mean water level, rarely exceeds 0.12 metre 
(0.41 ft.) to 0.40 metre (1.31 ft.), while the level 
of the latter only varies | 0.04 metre (0.13 ft.) to 
+ 0.10 metre (0.32 ft.), about the same mean, so 
that the maximum possible difference in water 
level on each side of the isthmus never exceeds 
0.50 metre (1.64 ft.), which gives a water slope 
through the canal of 0.00008 metre per metre, or 
0.08 metre per kilometre (1 in 12,600). 

The narrowest part of the isthmus where the 
canal is excavated was practically devoid of water- 
courses on both sides of the divide. 

Geology of the Isthmus (Fig. 4).—Geologically 
the isthmus is composed of a rather irregularly 
distributed surface of quaternary and diluvial for- 





angles exceeding 45 deg., and the second coincides 
almost exactly with the direction of the axis, and 
causes dislocations of strata, producing differences 
of level of several metres. 

To resume; on the top, ordinary alluvial de- 
posits are met with, then occasional beds of 
sandy material in three varying conditions: (a) 
minute gravels without any consistence ; ()) con- 
glomerates with average cohesion, but subject to 
weathering ; (c) the same in the condition of 
cemented gravels and sandstones of great hardness 
(used for construction by the Venetians) ; and finally 
the blue marls through which the chief excavation 
runs, which, unlike the sandy beds, harden in the 
air, but require protection from water. 

History of the Canal in the Past.—Corinth, or 
Ephyre, from which the isthmus has taken its name, 
owed its origin and its early commercial import- 
ance to its geographical position midway between 
the Archipelago and the Adriatic, at the head of 
two well-frequented gulfs. This position in Phoeni- 
cian, Greek, and Roman times was undoubtedly 
of unrivalled pre-eminence with respect to the trade 
of the eastern Mediterranean or Levant. Although 
Corinth was supposed to have been founded by the 
folian Sisyphus in B.c. 1350, the place was 
most probably a port of call for the Phcenician 
fleets even earlier than that date, and these enter- 
prising traders not only instilled into the Corin- 
thians their seafaring tastes and commercial apti- 
tudes, but also imbued their religion with many of 
the salient features of their licentious worship of 
Aphrodite and Poseidon (the correlated deities of 
love andtheocean). There is little doubt that the 
idea of cutting through the narrow neck of land 
which separated the two gulfsand stopped navigation 
from one to the other, was evolved at a very early 
period, and that a rude substitute for a canal was 
actually adopted in the shape of a slipway formed 
of timber and stone, over which, on wooden sledges 
or cradles, and with the help of rollers, ropes, and 





capstans, the diminutive sailing and rowing vessels 
of the epoch were slowly and laboriously transferred 
from one side of the isthmus to the other. 

These rude appliances (diolchos) constituted a 
veritable embryonic ship railway, and viewed by the 
light which the experience of cutting the present 
canal has afforded, it seems certainly a great pity 
that the hint given by this early practical solution 
of the problem was not adhered to, instead of the 
more ambitious scheme of a waterway; as in the 
case of a ship railway there could have been no 
reason for exceeding the modest sum involved in 
the original estimates, and no necessity for sinking 
the large capital expended on the present canal, 
with little or no prospect of adequate return ; while, 
on the other hand, a ship railway could have un- 
doubtedly been built in far less time, and would 
have amply sufficed for all the requirements of 
modern commerce passing the isthmus. The 
history of the ship transit of the isthmus being 
bound up in the history of the great trading centre 
whose name it bears, a short sketch of the history 
of the latter cannot fail to be of interest. 

Old Corinth was built at the foot of the northern 
declivity of an isolated hill, 1886 ft. high, which 
formed one of the strongest natural citadels in 
the world, and on the top of which Acro-Corinthus 
was erected. Corinth possessed three harbours (vide 
Map, Fig. 2) : Lechcenus on the west in the Bay of 
Corinth, Cenchrez (Kekries), and Schcenus (pre- 
sent Isthmia) on the east in the Saronic Gulf. 

The commercial progress of Corinth under 
the olian dynasty was uninterrupted till 1074, 
when the city fell under the sway of*a Dorian 
dynasty. The interruption was, however, only 
momentary, and the progress was quickly resumed 
and continued under the latter down to 748. At 
first the citizens were few, and their available 
labour barely sufficed for the extension and 
embellishment of their city, with its three harbours, 
and the manifold services called for by the ever- 
increasing commerce which frequented and passed 
through them. Then Corinth, stimulated by this 
foreign trade, was in the habit of continually send- 
ing forth her surplus stock of young, enterprising 
adventurers, and, above all, impecunious citizens, 
to found many a goodly colony as a permanent 
market and distributing centre, for her art products, 
her statues, pictures, vases, pillars, and metal and 
earthenware utensils. In this way she became the 
mother of such colony cities as Syracuse, Molycria, 
Vollinus in Acarnaria, Ambrolize(Arta), Ametorinus, 
Leuceis, Corcyra (Corfu), Epidamnus (Durazro), 
Apollonia, and Potidsea. The leading families 
waxed yearly more powerful through the accumu- 
lated wealth of lucrative trade with the East and 
the West, and they were surrounded by armies 
of domestic slaves, acquired through the petty 
wars consequent on the colonial expansion of 
their city; but still Corinth possessed neither the 
quality nor quantity of labour required to cope with 
an undertaking of the magnitude of canal cutting 
across the isthmus, so this idea lingered on as a tra- 
ditional aspiration cherished by the more advanced 
minds of the community, who alone recognised its 
value as a desirable adjunct to the facilities 
afforded by nature to the trade of the city. 
And the utmost the Corinthians, as a body, 
endeavoured to compass, was the mainten- 
ance of the slipway from Schcnus to Neo- 
Corinthus, in fair working order, and to supply a 
sufficient body of slaves, on hire, at the two ends to 
supplement the labour of the crews themselves, and 
thus insure the continuance of the lucrative transit 
of ships from one gulf to the other. In Bc. 748 
the monarchy was quietly overthrown, and an 
oligarchy of 200 families substituted, and Corinth 
increased in population to some 300,000 freemen 
and 500,000 slaves. At this time the Italian, 
Sicilian, and Spanish fleets thronged the harbour 
of Lechcenus, while those of Egypt, Syria, and 
Magna Grecia filled Cenchres and Scheenus, freighted 
with Egyptian papyrus, Phoenician dates, Eubcean 
fruits, Libyan ivory, Hydrian perfumes, and 
Phrygian slaves, for transit in bulk or piecemeal 
across the narrow low-lying isthmus. During this 
epoch the canal cutting might have undoubtedly 
been attempted, but any such innovation in the 
means of transit would have run counter to the 
vested interests of the two or more families who 
had seized the slipway and the ship transit as their 
share of the sources of wealth pertaining to the city 
which they helped to administer. The other great 
families who profited by the golden harvest 
gathered at the great temples on Acro-Corinthus, 
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which for beauty of architecture and natural sur- 
roundings, as well as luxurious appurtenances, were 
almost without equal in the ancient world, were 
also strenuously opposed to any change which 
would tend to abbreviate the sojourn of the mer- 
chants and shipmasters at these temples. And 
the lengthy transit of their ships overland insured 
ample time to mulct their pockets of gold, and 
their ships of no small portion of their rich 
and costly merchandise, as a tribute to the 
charms of the invincible phalanx of /hierodowloi 
(temple women). These are said to have 
numbered 1000 in the palmiest days of the 
oligarchy, and were, to quote the words of Strabo, 
‘‘a source of as much danger to strangers as of 
lustre and credit to the service of the goddess.” 
But the question of cutting the waterway was 
practically revived when the Corinthians were 
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of Corinth, and was succeeded by his famous con 
Periander (629 to 587). The latter was one of the 
most able and enlightened administrators and 
statesmen which ancient Greece has produced, and 
he greatly extended the manufactures and com- 
merce of the city and colonies. The first serious 
scheme for cutting the canal was promoted by 
Periander in 8.c. 600, and he employed Egyptian 
engineers to report on the matter, but the intrigues 
of the dispossessed oligarchy and other more 
pressing affairs, prevented this enlightened ruler 
from carrying the scheme into execution. The 
old oligarchic Dorian Constitution was revived 
in 582, and all chance of the canal being cut came 
temporarily to an end. Then followed the wars 
of the Dorian League against Athens, and the 
Athenian War (458), the Peloponnesus War (431), 





the Corinthian War against Sparta (at the instiga- 
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and subterranean cries of suffering to sound.” So 
the second serious attempt at canal cutting proved 
also abortive, and the shipway still continued to 
be the only means of transit across the isthmus, 
The wars of the Achzean League (from 293 to 146), 
and finally the Roman conquest under Mencetiades, 
who took and destroyed Corinth, precluded any 
further revival of the idea. The next attempt, how- 
ever, was due to Julius Cesar, who rebuilt Corinth 
(as the Colonia Julia Corinthus) and repeopled it 
with veterans and descendants of freemen, for 
Plutarch and Suetonius state that he commis- 
sioned the contractor Anienos to carry out the 
work. Then Augustus and Caligula—under whom 
Corinth (the citadel Star of Greece) once again 
closely attained its former trading and manu- 
facturing importance, while the unbridled licen- 
tiousness of its traditional worship of Aphrodite 
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DESCRIPTION OF STRATA. 
a. Dunes, earthy gravels, vegetable earth. d. Hard violet-coloured conglomerate. k, Yellowish-white calcareous marls. 
a, Alluvium, various. e. Sandy greenish marl, gritty on top, clayey at bottom. m, White marly limestone. 


b. Fine argillo-calcareous sands, yellow, rose-coloured, and white. 
v1, Conglomerates with calcareous beds, calcareous marls, greenish 
white. 
ec. Stercolated beds of conglomerates and beds of grit. 
cl, Bed of calcareous marl, sandy and nodulated marls (green). 


forced to discuss the best means of defence for 
Corinth and the Peloponnesus against the ever- 
recurring petty invasions and depredations of the 
freebooting mountaineers of Megara, as the water- 
way was the only alternative to the erection of a 
rampart across the isthmus. The rampart (see 
Figs. 2 and 3) was, however, chosen in imi- 
tation of Athens, as being more readily within 
the means of the city, and interfering less with 
established trade interests. But there evidently 
must have existed a strong current of public opinion 
in favour of the waterway, or the influence of 
popular superstition would not have been so 
carefully invoked in aic of the decision of the 
ruling majority, by the priestly preaching against 
the impiety of cutting the isthmus and destroy- 
ing ‘‘the bridge consecrated to Neptune.” Ship- 
bwiding, however, flourished, and the first Greek 
triremes were built at Lechcenus, and employed 
in coercing into obedience to the selfish interests 
of the oligarchy, the most advanced of the 
Corinthian colonies, Corcyra (Corfu), in B.c. 665. 
But this tyrannical colonial policy brought about 
a reaction in favour of the colonists, with the 
temporary overthrow of the oligarchy, and in 
B.c, 657 Cypselus made himself the autocratic ruler 


AD. Green nodulated marls, red conglomerates (very hard). 
EI. Alternating calcareous beds, hard white limestone, and con- 
glomerates. 
J. Violet-coloured conglomerate passing into green marls. 
h, Earthy sand and isolated blocks of limestone. 


tion of Persia) (387), the league against Persia and 
the Macedonian occupation of Corinth under 
Philip, Alexander the Great, and his successors 
(338 to 243). During all these periods of intrigue 
and internecine conflict, canal-cutting was out of the 
question, but no sooner did Corinth possess a ruler 
of sufficient leisure, ambition, and enlightenment, 
than the idea came to the front again. The scheme 
was revived in 301 by Demetrius Policertes (the 
immediate successor of Alexander), and once more 
Egyptain engineers were called in to advise and 
prepare the plans. These engineers asserted that 
the level of the waters of the Gulf of Corinth was 
so much higher than that of the Gulf of Sarona 
that any free communication across the isthmus 
must disturb their equilibrium and result in such a 
rush of water from the western into the eastern 
gulf, that the Island of gina and the adjoining 
coasts would inevitably be submerged. This 
scientific objection was eagerly seized upon by the 
priests, who represented the old vested interests of 
the temples and slipway, and they once more 
invoked popular superstition against the scheme, 
asserting that not only would there be a deluge, 
but that ‘‘ each stroke of the pick into the earth com- 
posing Neptune’s bridge would cause blood to spurt 








n. Greyish yellow sandy marls. 

. Blue marls, argillo-calcareous. 

. Alternating beds of conglomerate and clayey limestones, 
22, Grey-blue conglomerates. 
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even exceeded its previous bounds—are both 
credited with the intention of cutting through the 
isthmus to create a way of rapid and safe com- 
munication between Rome and Athens, which in 
the early days of our era were the two poles of 
civilisation. But it was reserved for the mad 
genius of Nero to practically set about the carry- 
ing out of this waterway, and in the 66th to 67th 
year of our era, the works were actually 
commenced along the identical site of the pre- 
sent canal. The canal, as started under Nero, 
was apparently intended to have been 200 ft. 
(60 metres) wide, as it was commenced on the 
Corinth side with that width, and continued 
for some 9 or 10 furlongs (2 kilometres), gradually 
rising in steps towards the divide with the level of 
135 ft. (41 metres). On the east side the cutting 
was only 131} ft. (40 metres) wide, and extended 
over 7 furlongs (1500 metres) in many steps, with 
side tips, and was carried up to the level of 1934 ft. 
(59 metres). All along the axis of the canal a series 
of wells, with vertical sides, were sunk, varying 
in depth from 10 ft. (3 metres) to 523 ft. (16 
metres). The whole of the work done by the 
Romans remained practically intact, and was 
utilised for the present cana]. There is at 6} fur- 
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Fig. 3. 


longs (1800 metres) from the Corinth end a bas- 
relief and inscription cut in the vertical tufaceous 
side of the canal by the Romans, representing the 
Emperor Nero seated, and recording the commence- 
ment of the canal.* Alas for the vanity of human 
schemes! Revolutions in Gaul and Spain, and 
mutinies in Rome itself, interrupted the works, and 
Nero died in 68; and although the Emperor 
Hadrian and the Sophist Herod Atticus announced 
their intention to continue Nero’s work, these 
intentions never attained a practical stage in the 
Roman era. Then Corinth gradually ceased to 
have a recognised claim to the serious attention of 
the commercial masters of the Mediterranean as 
the half-way house on the chief trade route be- 
tween the Archipelago and the Adriatic; and the 
wars of the Goths in the third century, of 
Alaric at the end of the fourth century, and of 
the Slaves in the eighth century, still further 
depreciated the importance of Corinth as a trade 
centre. The slipway fell into disrepair and disuse, 
but the transport of ships with rollers across the 
isthmus on a large scale was effected in 883 by the 
Byzantine Admiral Niketas Oysphus, when he 
transferred his whole fleet from the Bay of Corinth 
to the Bay of Megara, over the track of Nero’s 
Canal, and was thus enabled to surprise and defeat 
the piratical fleet of Saracens which was harrying 
the Algean Seas. Corinth experienced many vicis- 





* This is gradually becoming obliterated by the weather, 
and it would be well for the canal authorities to protect 
it by covering it with glass or by other means before it 
me or is wilfully damaged by some relic-hunting 
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situdes during the Turkish conquest, the Crusades, 
and the Venetian maritime supremacy, and though 
ships were occasionally taken across the isthmus, 
the place fell lower and lower in the scale of com- 
mercial importance till the Turks were finally 
driven out in 1822. Thereupon Corinth revived 
slightly, and increased in population. In 1829 
Capo d’Istria, the then President of Greece, revived 
the canal scheme, and obtained a report on the 
matter from M. Virlet d’Aoust, a member of 
a French scientific commission to Greece who 
recommended the completion of the work begun 
by the Romans, A new survey of the isthmus, 
with plans and estimates, was made in 1832 by M. 
Leonidas Lyghontas, a Greek engineer, but political 
troubles, and finally the terrible earthquake cata- 
strophes, which utterly destroyed old Corinth in 
1858, again postponed the matter. 

So much for the history of the scheme in the 
remote and recent past ; what remains to be told 
belongs strictly to our own day. The chief lessons 
to be gleaned from the past history of this canal 
scheme are that—1. The political conditions of the 
Greek, Roman, and Middle Ages lacked the requi- 
site elements of stability and permanency which 
alone can admit of great works of public utility, 
that require time for the maturing and prepara- 
tion of means and methods, as well as for the 
execution of the work itself, being carried out. 

2. The social conditions were generally such as 
to render it impossible to carry out such works 
except by forced (military or slave) labour, the 
supply of voluntary or paid labour being either too 
limited or employed on more pressing matters. 

3. The financial conditions tended to isolate the 








capitalist or confine capital entirely within the 
limits of the family, while co-operation was barely 
dreamt of among families, and not at all among the 
citizens of one town or State. 

4, Finally, although the conception of a scheme 
may have rested on the basis of a fairly popular ap- 
preciation of its merits, still its realisation depended 
exclusively on the capacity and influence of the 
individual ruler, and dropped, asa matter of course, 
if not previously completed, on the death of that 
ruler, 

In what follows the altered circumstances (toto 
celo) under which works are undertaken in our own 
day become clearly apparent. 


(Zo be continued.) 





THE ICE-AVALANOHE ON THE GEMMI 
PASS (SWITZERLAND). 


By ©. S. Du RicHE PRELLER. 


Ir is a noteworthy fact that although Alpine 
glaciers have, during the last few years, not shown 
any very marked oscillations,* the Central Alps 
have, since the year 1892, been annually visited by 
a disaster caused directly or indirectly by the burst- 
ing or falling of a glacier. Thus in 1892, the Téte 
Rousse glacier of the Mont Blanc group swept 
away the baths of St. Gervais ; in 1893, the village 
of Taesch, between Visp and Zermatt, was de- 
vastated by the torrent of the Weingarten glacier, 
not far from the village of Randa, which was de- 
stroyed by a glacier avalanche in the year 1819 ; 
again, in 1894, the torrent of the Créte glacier 
(Grand Combin group, Rhone Valley) suddenly 
poured its flood into the River Dranse, and thereby 
endangered the town of Martigny ; while this year, 
the record has been swelled by the avalanche of the 
Altels glacier on the north side of the Gemmi Pass, 
in the Bernese Oberland. 

The scene of this last catastrophe is at an alti- 
tude of 1950 metres (6400 ft.) above sea level, 
about 6 kilometres (4 miles) above Kandersteg, and 
about the same distance below the summit of the 
Gemmi Pass, familiar to tourists crossing the divide 
of the Aare and Rhone watersheds by the Kander 
Valley and the bridle path from Kandersteg to the 
baths of Louéche. 

As is seen from the plan (Fig. 1), three glaciers 
descend from the summit of Altels, 3636 metres 
(11,926 ft.) above sea level : One inanortherly, an- 
other in a south-westerly, and a third, the middle one, 
in a north-westerly direction. It is this last, a so- 
called suspended or overhanging glacier, which, about 
5 a.M. on September 11, detached itself from the 
upper end at an altitude of 3300 metres (10,823 ft.), 
or about 1000 ft. below the summit, swept down a 
declivity 1400 metres (about 4600 ft.) in vertical 
depth, was thrown up 400 metres (1300 ft.) to the 
summit level of the precipitous mountain ridge on 
the opposite of the valley, and thence rebounding, 
fell and spread in fan shape on a rich and exten- 
sive pasture known as the Spitalmatte, which is 
now buried under ice and rock débris over an 
area of 2 square kilometres (nearly 1 square mile) 
to an average depth of 2 metres (about 6 ft.). 
The disaster involves, besides the ruin of the valu- 
able Alpine pasture and the destruction of several 
chalets, the loss of six lives, and of upwards of 
150 head of cattle. 

The transverse sectionof the valley (Fig.2) prepared 
by the writer from the Swiss Contour Ordnance Map 
000 shows the course of the avalanche, the entire 
distance covered by the latter, including the re- 
bound, being about 5 kilometres, or 3 miles. As is 
seen from the same section, the angle of inclination 
of the glacier itself was about 30 deg., that of the 
declivity immediately below is 42 deg., while the 
upward slope of the Steinmatte is 9 deg., and the 
inclination of the Weissfluh and Gellihorn ridge is 
no less than 58 deg. As shown in the photo- 
graphic view, the line of rupture of the glacier 
below the summit of Altels is distinctly marked 
by an ice-wall about 40 metres (130 ft.) in depth, 
having the form of a concave curve, while the 
opposite mountain ridge bears numerous traces 
of the avalanche having been dashed against it and 
hurled up to its summit level. 

Among the many remarkable and instructive 





* Official measurements made in 1893, after a dry and 
hot summer, showed that out of 28 glaciers in Canton 
Valais (Rhone Valley) 14 had receded 3 to 28 metres, 
three had remained stationary, 10 had advanced 2 to 30 
metres, and only one had advanced 100 metres, or aboub 
1 ft. per day. 
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crashed through, and carried bodily along with it, 
an extensive plantation, a fact which shows once 
more, if proof were wanted, that forest plantations 
are no effectual protection against avalanches. 

3. Theavalanche, in its descent, completely cleared 
the Schwarenbach torrent, which shows that it 
moved practically as a solid mass. Moreover, in its 
rebound from the opposite mountain ridge, and in 
its fall on the Spitalmatte, it buried the Gemmi 
bridle-path, but stopped short of the torrent, 
thereby fortunately preventing the latter from 
being banked up toa temporary lake and endanger- 
ing the valley below. 

4, The prodigious velocity of the avalanche and 
the pressure of the column of air displaced by, and 
pushed in front of it, are attested by a distinct 
blast-zone of débris, such as the remains of chalets, 
human bodies, cattle, &c., blown to a considerable 
height and distance. 

5. The volume of the detached glacier and rock 
débris, about 1 kilometre in length, 100 metres in 
width, and 40 metres in depth, is about four 
million cubic metres or tons, which estimate agrees 
pretty accurately with the volume of débris de- 
posited on the Spitalmatte, viz., about 2 square 
kilometres, to a depth of 2 metres. If we consider 
the avalanche a moving mass possessing mom3ntum, 
its energy is given by the formula 

E=wh, 

where h is the height fallen through. The mean 
depth of fall in the present case was 1100 metres, 
hence the total energy expended was 4,400,000,000 
metre-tons. If half of this available work was 
expended on the resistances overcome by the de- 
scent, there would still be left 2,200,000,000 metre- 
tons available, which, acting against similar resist- 
ances, would be sufficient to raise the whole mass 
toa height of 280 metres on the other side of the 
valley. 

The velocity of the fall measured vertically, and 
without taking into account the various retarding re- 
sistances, works out 148 metres (485 ft.) per second, 
and that of the rise 90 metres (295 ft.) per second. 
Hence the avalanche, in falling, covered a distance 
of 3 kilometres (on an incline of 42 deg., or about 
1 in 1) in 20 seconds, in rising, a distance of 1 kilo- 
metre in 10 seconds, and in rebounding, also a 
distance of 1 kilometre, in 10 seconds, total about 
40 seconds. If to this we add 50 per cent. for the 
various retarding resistances, the time within which 
the ice - avalanche did its work of destruction is 
not more than one minute. 

By a singular coincidence, a similar ice-avalanche 
is recorded as having occurred at the same spot on 
the same day about 100 years ago, viz., in 1782. 
The present disaster falls short of the rock fall of 
Elm (in the Glarus Alps), which occurred in 1881 
on the same day, viz., September 11, and caused the 
loss of 114 lives and 79 buildings, the volume of 
débris being about double that of the Altels ice 
avalanche. Still, the magnitude of the latter, and 
the scale on which Nature works in the Alps may be 
gathered from the fact that the detached glacier 
swept down a declivity whose vertical height is 
thirteen times that of St. Paul’s Cathedral (365 ft. ); 
that it was then hurled up to a height four times 
the elevation of that building ; and that the volume 
of its débris under which the Alpine pasture is 
now buried, would suffice to cover to a depth 
of 3 ft. the combined area (about 1000 acres) of 
Regent’s Park, Hyde Park, and Kensington 
Gardens. 





ELECTRIC TRAOTION.—No. XXXVI. 
By Purp Dawson. 
West Enp Srreet Rattway Company or 
Boston, Mass., U.S.A. 

Tae street railway system of Boston is the largest 
and most complete owned by any one company in 
the United States. It comprises over 272 miles of 
track, and owns 1705 cars. It is owing entirely to 








the enterprising spirit of the managers of this com- 
pany that electric traction first took a foothold in 
America. Prior to 1888, all the street railways of 
Boston and its environs were operated by horses. 
With the exception of 15 per cent., they are 
now all worked on the trolley system. The surface 
lines in Boston carry approximately 150,000,000 
passengers yearly, and the suburban traflic of the 
steam railroads amounts to some 60,000,000 pas- 
sengers per annum. 

The West End Street Railway Company is a con- 
solidation of a large number of different companies 
running cars in Boston. The authorised common 
stock of this corporation amounts to 10,000,000 
dols., of which 9,085,000 dols. have been issued and 
fully paid up. The authorised and issued preferred 
stock amounts to 6,400,000 dols. Debentures for 
9,175,000 dols. have been issued. The lowest in- 
terest that has ever been paid on the common stock 
is 7} per cent. 

This company now owns and operates five prin- 
cipal power stations, of which details are given in 
Table LXXXV. 

Of these stations the most interesting is un- 
doubtedly that known as the Central Power Station, 
which at the time of its construction was con- 
sidered a very daring electrical engineering feat. 
If it were to be rebuilt now, its design would 
undoubtedly be greatly changed. 

It was intended to have an ultimate capacity of 
26,000 horse-power, of which, at present, only 
12,000 are installed. There are six 2000 horse- 
power Allis-Corliss engines of the compound con- 
densing type, having three cylinders, respectively 
23 in., 36 in., and 52 in. in diameter, with a stroke 
of 48in. The working pressure is 160lb. The 
piston of the tandem cylinders is coupled to one end 
of the crankshaft, and that of the third cylinder to 
the other. These engines make 75 revolutions per 
minute. The condensers are of the circulating type, 
and are located under the floor. The condenser 
pumps are vertical and of the Corliss type, and force 
cold sea-water to circulate through the condensers. 
The flywheel of each engine is 28 ft. in diameter, 
has a face of 10 ft. 7 in., and weighs 80 tons. 

Countershafting is used on a very large scale in 
this station. More modern practice would un- 
doubtedly dispense wholly with countershafts. The 
action of the friction clutches adopted, one of which 
is shown mounted on a generator, Fig. 281 (page 448), 
has not proved satisfactory. To shut down one dy- 
namo it is necessary to cut out the switches, but 
the armature has to be run on until the other three 
dynamos driven by the same engine can be stopped 
together by shutting down the engine running that 
section. It is certain that we do not overestimate 
the loss of power due to this countershafting if we 
take it as being 15 per cent. of the total power trans- 
mitted. Fig. 280 gives a section through the engine- 
room, and shows how the flywheels are connected by 
means of tension pulleys and countershafting to the 
generators. Each engine is coupled to a counter- 
shaft by means of two belts, 54 in. wide, and 
owing to the short distance between the centre of 
the countershaft and the centre of the flywheel, 
tightening pulleys have to be used. The counter- 
shafts are two in number, one for each set of 
engines, and are located under the floor of the 
dynamo-room. Each is 120 ft. long, and composed 
of three sections of 40 ft. each and 9 in. in dia- 
meter. A complete set of belt-tighteners is also 
provided for the belts driving the generators. The 
driven and driving pulleys are 8 ft. in. diameter, 
the former being mounted on a hollow shaft en- 
circling the countershaft and connected to it by 
friction clutches. The three lengths of shafting are 
connected together by means of similar couplings. 
All these clutches are worked from the engine-room 
by means of a long shaft and handwheel. The 
dynamos are connected with the countershafting 





by means of 30-in. belts. All the boxes of the 
countershafting are jacketed, so as to permit a cold- 
water circulation. Arrangements were made to 
enable each dynamo belt to be released from the 
pulley and supported on a cradle carrying rollers 
beneath each pulley, in order that any dynamo 
might be stopped while the engine is running. 

The belt-tightening pulleys move horizontally, 
and the frame is supported on horizontal bars. 
These pulleys are moved by means of a screw pass- 
ing through the box on which the pulley is mounted, 
the screw being operated by bevel gears from a 
vertical shaft leading from the handwheels on the 
dynamo floor above. The main belt tighteners are 
of massive design, and consist of a heavy upright 
cast-iron frame supporting two independent pulleys 
6 ft. in diameter and 5 ft. face, situated on vertical 
sliding carriages, controlled by a heavy wormshaft 
operated in the basement by four 30-in. wheels. 

There is a complete self-oiling system for all the 
machinery. The crude petroleum oil is received in 
tanks situated in a basement just outside the boiler- 
house. Thence it is pumped into the distribut- 
ing-room, where it is refined and mixed according 
to the purposes for which it is to be used. In 
the engine-house, at a very low point, are dis- 
charging tanks into which the oil from the ma- 
chinery runs, and whence it is pumped back 
into the distributing-room. The elevation of the 
oiling tanks gives the necessary head for the oil to 
pass through the brass tubes connecting them with 
the machinery. 

Under the floor of the dynamo-room at either 
side is a feeder gallery, 4 ft. wide by 5 ft. deep, 
for the wires from the generator to the switch- 
house. The generators are in four parallel rows 
running the length of the floor ; four dynamos are 
driven by each engine. Lach is approximately 
9 ft. high, 8 ft. wide, and 16 ft. long, and weighs 
35 tons. 

Each generator (Figs. 281 to 283) has four bear- 
ings, and the pulley has a self-contained double-jaw 
clutch; the armature shaft has two bearings, and 
is entirely independent of the pulley shaft, but 
extends into the pulley without touching it, sup- 
porting a clutch ring, by which power is trans- 
mitted to the armature. The pulley is 56 in. in 
diameter and 32 in. face, and is split on the cir- 
cumference and bolted together, each half being 
supported on a separate quill by a bearing. The 
generators are of the Thomson-Houston multi- 
polar type, having four poles and a capacity of 600 
amperes at a pressure of 600 volts, and at 400 re- 
volutions. The armature is a Gramme ring, 48 in. 
in diameter, 25 in. long, wound in 180 sections. 
The capacity of the conductors is such that on an 
emergency, 1000 amperes could safely be carried. 
The shaft is 7 in. in diameter, and weighs, with the 
commutator, 9 tons. The depth of the core is 
8in. ; it is carried on two spiders of gun-metal 
forced on to the shaft by pressure, and then 
keyed. 

The insulation of the armature is tested with a 
3000 volts alternating current. The commutator 
is 243 in. in diameter, with a brush surface of 
15 in., and weighs about 1900 lb. There are 180 
sections separated by mica; they are hard-drawn 
copper bars of 3in. depth. The shell and caps 
of the commutator are of gun-metal. Each gene- 
rator has a compound winding, the series winding 
being such that the over-compounding can be varied 
to give different compoundings at different loads. 
The generators are built to stand continuous 
running. The current is taken by four sets of 
carbon brushes, each set consisting of five double 
carbons. The brushes are moved by means of 
spurwheel and gear. 

The wires from the dynamos are carried through 
the feeder galleries to the governing instruments 
for controlling and regulating the generators. 
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Thence the wires pass into the feeder-room below, 
where the feeder circuits start, each feeder being 
provided with switch, ammeter, and lightning 
arrester. The feedersrun in underground circuits, 
reaching various centres all over the city. Figs. 
284 and 285 give some idea of the switchboard. 

It will be seen from the drawing that the switch- 
board is elevated above the dynamo-floor and is 
divided into two parts, the one, the main switch- 
board, being vertical, the other, the feeder board, 
being inclined and located in front of the main 
switchboard, a pathway being left between the 
two. An attendant is always in charge of the 
switchboard so as to replace any circuit-breaker 
which may fly out, and to generally see that every- 
thing goes on as it should. 

This Central Power Station, when finished, will be 
the largest in the world. The immense installation, 
with its enormous weight of machinery, is situated 
on reclaimed land, which made the foundations 
very expensive. The surface of the ground is 17 ft. 
above mean low tide, and the whole of the founda- 
tions were excavated to this depth. The area 
occupied by the engine-room, economisers, and 
smoke-stack, was covered with piles 45 ft. long, 1 ft. 
in diameter, and 30 in. apart, close piling being 
also under the walls. In the engine-room the piles 
were cut off 5 ft. from low-water mark, and under 


the smoke-stack at low-water mark; under the’ 
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chimney there are 810 piles, and under the engine- 
room 6000. The whole excavation was then filled 
with concrete 6 ft. deep, consisting of five parts of 
broken stone, two parts of sand, and one of Port- 
landcement. In the boiler-house, asectional view 
of which is given in Fig. 279, each battery of boilers 
is supported on six stone piers, resting on five rows 
of piles, no concrete being used. The boiler-house 
has a single-span roof, and the engine-house a triple- 
span ; the centre is supported by latticed columns. 
On either side of the boiler-house there are six 
batteries of Babcock and Wilcox water-tube boilers, 
furnishing 2000 horse-power each ; they are de- 
— for a pressure of 200 Ib. to the square 
inch. 

Between the two rows of boilers there is a space 
20 ft. wide, and in its centre a track for hand- 
trucks for handling coal. Under the centre is 
located a very complete system of mechanism for 
handling and removing the ashes. Opposite each 
fire-door is a shoot leading directly into this system, 
through which the ashes are dumped into a series 
of hand-cars, and transported on rails to the end of 
the pit ; here the ashes are emptied into a recess, 
in which moves an endless chain gear attached to 
pan conveyors. The boiler-house is equipped with 
a complete system of automatic coal-handling ap- 


paratus. The smoke-flues are supported from the 
roof truss, and connect the boilers with the 
economisers. 


The steam is taken from the drum of each boiler, 
and passes into an auxiliary drum of 30 in. dia- 





boiler. From each of these auxiliary drums two 
8-in. pipes lead upward to two 20-in. main steam 
pipes, leading to the engines, and supported by 
straps from the roof. The whole steam-pipe system 
is duplicated, one system being capable of furnish- 
ing the steam for all the engines. 

The steam pipes are all of wrought iron, lap- 
welded ; the joints are riveted, and the elbows are 
also of wrought iron bent to shape. The joints are 
made with steel flanges, single-riveted to the pipe, 
double-riveted to each other, and caulked outside 
and inside. The clamp and main pipes are connected 
by heavy steel castings, riveted. 
| The smokestack is 252 ft. high over all, and the 

flue is 13 ft. 8in. in diameter. Each engine has a 
separate foundation, witha wheel-pit between. The 
foundation consists of a substructure of granite, 
12 ft. high and about 9 ft. wide at top. Upon this 
is built the superstructure of brick, 9 ft. high and 
'8 ft. wide, into which are set the capstones on 
which the cylinders and engine rest. 

This is but a brief description of the interesting 
plant, which, with the other installations owned by 
\the West End Railway Company, operates the 
largest electric railway system in the world. This 
plant was put down about four years ago, and it 
illustrates very forcibly the great faith which the 
company had at such a relatively early date, in 
electricity as a motive power for street railways. 





battery, which is insulated, so that any leakage of 
the instruments is a shunt to the galvanometer, and 
so does not have to be taken into account. 

To check the swing of the galvanometer, two 
buttons are placed, one of zinc and one of carbon, on 
the key to one lead to the galvanometer, and an iron 
button on the other lead, and by touching the iron 
button with one finger and either the zinc or the 
carbon with the other finger, enovgh current is 
generated in either direction to bring the spot to 
the zero position. 

This station is not only used for feeder testing, 
but also for the calibration of instruments, testing 
of armatures, insulation, &c. 

The company has 23 electric car houses located 
in all parts of the territory covered by its lines. 
Each car-house is in charge of a separate foreman, 
and all the car-houses in any division, of which 
there are nine, are under the charge of a division 
superintendent. It is the aim of the company to 
standardise its apparatus, and to put all similar 
apparatus into a car-house by itself. The car- 
houses keep only a small stock of supplies on hand, 
and are furnished with anything which is required 
upon requisition to the main storekeeper. All 
apparatus is delivered from the storehouse by a 
freight car, which makes a tour of the car-houses 
once or twice a week. ‘The car-houses are also 





inspected by a special man detailed for the purpose, 
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The traftic which has to pass through some of the 
narrow streets of Boston may be gathered from the 
following figures. At the junction of Boylston and 
Tremont Streets, for example, 183 cars pass north 
and 197 south per hour during the busiest times of 
the day, and altogether during the day 2144 pass 
north and 2227 south. About a quarter of a mile 
above this point, in front of the Park-street Church, 
2600 pass north per day, and 2135 south. On other 
streets, including parts of Washington-street, the 
number is nearly as large. 

Records of voltage are kept in each station by a 
recording voltmeter, and are sent every morning to 
the head dynamo-man in the central power station, 
together with a chart of the ampere readings 
taken every 15 minutes, from which the maxi- 
mum and average ampere output is figured. The 
greatest output by the company’s station on any day 
was on December 10 last, when the average for one 
hour (between 5 and 6 p.m.) was 22,860 amperes. 
The maximum was 26,540 when 720 cars were out 
of the car-house. 

A very complete, though small, testing-room is 
situated about 150 ft. from the power-house, and 
is connected to it by underground and overhead 
leads. A Carpentier-Thomson reflecting galvano- 
meter, encircled by an iron bell and fixed on a 
concrete foundation 15 ft. deep, is employed. 

The room is also equipped with a D’Arsonval 
reflecting galvanometer. The Ayrton shunt is 
employed on the Wheatstone bridge, saving 
the necersity of thermometer readings. All in- 


who visits them once or twice a week, but at no 
stated hour. 

Railway motors have been considered preferable 
to any other kind of apparatus for power utilisa- 
tion in the stations, because there is always some- 
body in any station who knows how they are 
operated. At each station there is also a large 
water-tank, holding from 20,000 to 40,000 gallons, 
for use in case there should be any lack of water in 
the city mains. This tank is heated in winter by 
steam pipes to keep it from freezing, and water by 
the fire drill can be turned on in 30 seconds. 

In all car-houses the offices, repair-room, boiler- 
room, &c., are located in a strip along one side, 
so as not to block up the entrance. The boiler- 
room and the oil-room are always of brick. The 
blacksmith’s shop is always locuted near the boiler- 
room, and the stock-room near the pit-room. The 
sand-room is provided with steam-pipe grating, 
through which the gand is sifted, to keep it dry. 
There are as many entrance curves to each car 
house as possible, to assist in getting out the cars 
in case of fire. This company does not believe in 
warming up the entire car-house, but always has 
the pit and wash-room warmed. This is a point the 
importance of which is not always appreciated by 
street railway managers, especially those who for- 
merly operated horse roads, and are accustomed to 
cold barns. Mechanics can work very much better 
and more expeditiously in a warm room than in a 
cold one, so that the saving in the amount of 
additional work secured alone would be more than 
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are mainly used in the car-houses, and are con- 
sidered far superior to pit tables, as the free use 
of the tracks is never interfered with. A number 
of the largest transfer tables are operated by elec- 
tric power, taking current from an overhead wire. 

The West End Street Railway Company has at 
the present time over 3700 men in its employ, 
but this number often rises to 4500. The manage- 
ment of such an army of employés, of course, 
necessitates very careful organisation. We shall 
consider this matter further in later articles, which 
we propose to devote to the organisation and 
management of street railways. 





THE BRITISH ASSOOIATION. 


(Continued from page 419.) 
AERIAL NAVIGATION. 

Lieutenant B, BaveN-PowELL next read a paper 
on ‘*A New Principle of Aerial Navigation.” He 
pointed out that it had been deemed impossible by 
scientists to steer balloons, because they floated 
in a single medium ; yet, he said, it was this very 
principle which he wished to advocate. The author 
states that he has found ‘‘ that the wind almost in- 
variably increases in velocity as greater heights are 
reached, so that currents of air 1000 ft. up blow 
about three times as fast as those below.” He pro- 
poses to connect two kites by a long string, so 
arranged that one floats in a current of air blowing 
at a different rate (or different direction) from that 
in which the other floats. There will thus be a 
reciprocal action, the kite in the lower medium 
being supported and drawn along by the kite 
in the higher strata, which in its turn is kept aloft 
by being retarded by the other. A kite 1000 square 
feet in area is capable of supporting a man in abreeze 
of 10 miles an hour, or when being towed at that 
rate through calm air. If the wind near the surface 
of the earth be blowing at this rate, which is rather 
below the average, it will be usually travelling at 
30 miles an hour at an elevation of 1000 ft. With 
two such kites connected together by a long rope, 
with a car attached tothe rope near the lower kite, 
if the lower one be drawn along 10 miles an hour 
faster than the wind, it will support a man, and 
travel at a rate of 20 miles an hour. But if the 
upper kite travel at this rate, it will be retarded to 
an extent of 10 miles an hour, and hence the whole 
apparatus could float along in the direction of the 
wind, The extent to which the apparatus could be 
steered, the author did not attempt to define in the 
absence of experiment. 

There is no doubt that Mr. Baden-Powell’s sug- 
gestion is extremely ingenious. Of course he does 
not upset the dictum of ‘‘ the scientists,” to which 
he refers, as by supposing currents of different 
velocities he has conditions analogous to those of a 
ship under way, as compared to one simply drifting 
with the tide, which is the analogue to a balloon. 
In spite, however, of the author’s observation of 
an ‘‘almost invariable increase of air velocity by 
two-thirds at an elevation of 1000 ft.,” we think 
that the mortality amongst aeronauts will be ex- 
tremely high if they have to depend on the main- 
tenance of such a differential rate of travel with an 
element variable as the wind ; supposing, of course, 
conditions favourable to raising them a considerable 
height were secured. But although the problem 
of aerial nativation is not solved by the author's 
proposals, they are none the less suggestive and in- 
teresting, and may contain the germ of something 
more immediately practical. 

Aerial navigation is always a popular subject, 
and the smouldering fires of Section G blazed up 
with an expiring flicker in the discussion on the 
paper, but no new facts were elicited. 

ter in the afternoon Mr. Baden-Powell gave 
an exhibition of his military kites in Christchurch 
Park, one of the public parks of Ipswich. These 
kites are not intended for aerial navigation, but 
simply to lift an observer to a height for the pur- 
pose of getting a wider horizon and looking over 
obstacles. There is nothing aew in the principle. 
It consists of attaching a number of kites at in- 
tervals to one string. In this way a large 
area is exposed to the action of the wind 
without any one kite being of unmanageable dimen- 
sions. The wind was too light for the lieutenant 
to be taken up himself as he had intended, but 
fortunately the crowd, which had assembled to 
watch the experiments, was composed of about 
equal parts of small boys and members of the 
Association, and as the wind was not strong enough 
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to raise any of the heavy weights of science, the ; meeting was by Professor A. E. Elliott on ‘‘Re- 


boys had their chance. ‘ceiver and Condenser Drop.” This was a valuable 
iis em contribution to the controversy on an important 
BCEIVER AND CONDENSER Dror. |subject. In a vexed question such as this, there 


The last paper read in Section G at the Ipswich | will be some who will not agree with the author's 
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views. We printed the paper in full in our last 
issue, and shall refer to it further hereafter. 


ConctupING PROCEEDINGS IN Section G. 


There was no meeting of Section G on the 
Wednesday, and the proceedings were brought 
to a close in the usual formal manner. The pro- 
gramme in the Mechanical Science Section at 
this year’s meeting was, on the whole, an un- 
usually interesting one; but it was far too long. 
No further proof was wanted of this fact than the 
extremely small dimensions to which the audience 
often dwindled ; on more than one occasion there 
were less than a dozen persons in the body of the 

ll. Secretaries and presidents of sections of the 
British Association appear to think that the suc- 
cess of the meeting is in exact ratio to the number 
of memoirs, It is only in this way that we can 
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account for contributions occasionally brought for- 
ward in this section, which are certainly unworthy 
of the attention of a society having the prestige of 
the British Association, and could by no stretch 
of courtesy be described as forming a part of 
‘* Mechanical Science.” Another matter that 
members of this section have to complain of, is 
the cooking up again of old papers that have been 
already read before other societies. At the recent 
meeting a prominent member of Section G stated 
that he had heard one paper read twice before 
already ; and we well remember hearing an author 
reading word for word a memoir which had just 
previously been read and discussed at a meet- 
ing of a technical institution. It is evident that if 
the Mechanical Science Section cannot find original 
matter enough to fill up a fairly extended pro- 








gramme, the need for its existence has passed 








away. There is, however, no fear that this has 
come to pass. With the ever-growing need of 
engineering science there is plenty. of good work 
for Section G to do ; but it will be filling no sphere 
of usefulness by reading brief abstracts of papers 
before empty benches. It must be remembered, 
too, that the British Association is not to any con- 
siderable extent a recording society. The discus- 
sions in sections are not reported in the published 
Proceedings, and very few of the papers are printed, 
excepting in brief abstract. Therefore unless an 
author has a good audience his labour is thrown 
away ; unless, indeed, he finds hospitality in the 
pages of the technical press. 


Tue PuysicaL AND CHEMICAL SECTIONS. 


No startling discovery was announced before Sec- 
tions A, Mathematical and Physical Science, and 
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B, Chemical Science, at Ipswich. But so far as 
average good work is concerned, the meeting, 
thanks largely to the conscientious attendance of 
the old members, may well be compared to its 
predecessors. By Wednesday, September 11, 
1156 members and associates had entered their 
names. At the conclusion the number had grown 
to 1324. Most of the late comers were well-known 
men, who left again after having finished their 
work. Among the 33 members connected with 
the two sections from abroad, we noticed Pro- 
fessor Bedell, of Cornell University ; Mr. Borch- 
grevink, of Christiania; Dr. Emil Hansen, of 
Copenhagen ; Professor Kraus, of Halle; Pro- 
fessors Paschen and Runge, of Hanover ; Pro- 
fessor Ira Remsen, of John Hopkins University ; 
Professor Michie Smith, of Madras; and Mr. 
Treub, director of the Botanical Gardens of 
Buitenzorg, Java. The two sections met in the 
High School for Girls. For the joint discussion on 
agriculture, with the newly created Section K, 
Botany, the chemists moved to the lecture-hall ; 
on other days the school-room proved amply 
spacious. Practical chemists could hardly be ex- 
pected to flock to Ipswich. The list of chemical 
papers was not heavy, twenty-three, if we do not 
reckon the joint discussion with A on spectroscopy, 
which would bring the list up to twenty-six, and 
the papers could be disposed of without sitting on 
Saturday and Wednesday. Section A met at 10 a.m, 
on most days, and continued till 2 p.m. or later 
without adjourning for lunch ; the section was sub- 
divided as usual on Saturday iato a mathematical 
and a physical department, and only wound up on 
Wednesday by sacrificing one paper. There were 
59 papers altogether, not reckoning those taken 
as read; most of the reports, and abstracts of a 
few papers, were in print. It has often been sug- 
gested that A is overburdened. But when papers 
more or less physical are delegated to other sections, 
the members of A are expected to attend, and 
as it is generally impossible to say exactly at what 
hour a paper will come on, the result is that mem- 
bers waste their time in wandering from section 
to section and waiting for the paper they are 
interested in. An Electrical Section is, however, 
again spoken of. The grants this year amount 
to 11601. ; last year the sum was only 5831. 15s. 6d. 
The largest grants were made between 1860 and 
1870, 1868 representing the maximum with 19401, 
Of this year’s allowance 15/. are for meteoro- 
logical photographs, 801. fur seismological obser- 
vations, 100/. for abstracts of physical papers, 
30. for solar radiation. The chemists can claim 
10/1. for a table of wave lengths, 50/. for an inves- 
tigation of the carbohydrates of barley straw, 
101. for electrolytic quantitative analysis, and 51. 
for the report of the discussion on agriculture and 
science. Zoology receives the largest share, 700I. 
To Section G fall 30/. for the calibration of 
measuring instruments, and 101. for the introduction 
of the British Association small screw gauge. The 
officers of the two sections A and B were: A, Pre- 
sident, Professor Hicks, F.R.S. ; Secretaries, Pro- 
fessor Lodge (recorder), Messrs. Heaton, G. T. 
Walker, and W. Watson ; B, President, Professor 
Meldola, F.R.S.; Secretaries, Drs. A. Harden 
(recorder), H. Fison, Kohn, and J. W. Rodger. 


Vortex THEORIES OF MATTER AND OF THE ETHER. 


In proposing a vote of thanks to Professor Hicks, 
F.R.S., Principal of Firth College, Sheffield, for 
his presidential address to Section A, Mathematical 
and Physical Science, Lord Kelvin remarked that 
**we have all listened with admiration, and many 
of us with the deepest interest.” Professor Hicks 
made no attempt to popularise a subject which has 
been his own for many years, nor did he summarise. 
Our readers will, therefore, understand that in the 
following lines we follow essentially Professor Hicks 
and his arguments. Tv print the address in full 
would have been more satisfactory, no doubt, if the 
pressure upon our space had periaitted us to grant 
almost a dozen columns to abstruse mathematical 
speculations, which remain largely controversial 
and incomplete. 

The ultimate laws in the domain of physics, Pro- 
fessor Hicks remarked in the introduction, will be 
the dynamical laws of the relations of matter to 
number, space, and time. The ultimate data will 
be number, matter, space, and time themselves. 
When these relations shall be known, all physical 
phenomena will be a branch of pure mathematics. 
We shall have done away with the necessity of 
the conception of potential energy, even if it 








may still be convenient to retain it, and, if it should 
be found that all phenomena are manifestations of 
motion of one single continuous medium, the idea 
of force will be banished also, and the study of 
dynamics replaced by the study of the equation of 
continuity. Before, however, this can be attained, 
we must have the working drawings of the details 
of the mechanism we have to deal with. These 
details lie outside the scope of our bodily senses. 
The ordinary methods of investigation here fail us ; 
we must proceed by a special method, and make a 
bridge of communication between the mechanism 
and our senses by means of hypotheses. The 
wreckage of rejected theories is appalling. Pro- 
fessor Hicks confined himself to one of those 
theories—or rather, to two related theories—on the 
constitution of matter and of the ether, known as 
the vortex atom theory of matter, and the vortex 
sponge theory of the ether. Extremely little pro- 
gress has been made in the mathematical develop- 
ment of these theories. ‘The vortex atom has been 
before the scientific world since its first suggestion by 
Lord Kelvin in 1867, although approximative specu- 
lations date, of course, further back. Lord Kelvin— 
then Sir William Taomson —started his researches as 
a consequence of the famous paper by Helmholtz on 
integrals of hydro-dynamical equations correspond- 
ing to vortex motions ; and MacCullagh, to whose 
type of ether the vortex sponge theory belongs, was 
anticipated by Green and by Neumann in 1833. 
Professor Hicks referred to many ethers, giving 
little more than their names. The theory of the 
rigid atom has been a fruitful one; but it gives no 
explanation of the apparent forces which hold 
atoms together. The elastic solid ether explained 
much, but there are difficulties connected with it, 
especially as regards reflection and refraction. 
The mathematical rotational ether of MacCullagh 
is admirably adapted to meet these difficulties ; but 
he could give no physical conception of its mechan- 
ism. Maxwell and Faraday proposed a special 
ether for electrical and magnetic actions ; Maxwell 
identified the latter with the luminiferous ether. 
There followed Lord Kelvin’s gyrostatic model of 
an ether, his labile ether, and the researches of 
Hicks, Hill, and of Larmor. 

Lord Kelvin’s vortex atoms, the permanence of 
the vortex filament with its infinite flexibility, 
its fundamental simplicity with its potential capa- 
city for complexity, struck the imagination as the 
thing that was wanted ; but the theory did not satis- 
factorily account for the different densities of the 
various kinds of matter, and for the decrease in the 
translation velocity of a vortex with increasing 
energy. We have always been accustomed to re- 
gard the ether as of extreme tenuity, and carry in 
our minds the inferior density limit of Lord Kelvin, 
10-19, To account for the masses of elements, 
we might assume that the atoms of gross matter 
are composed of filaments whose rotating cores are 
of much greater density than the ether itself ; but 
a vortex ring caunot be stable unless the density of 
the fluid outside the core is equal to, or greater 
than, the density of the core. Professor Hicks 
would, therefore, assume the ether density com- 
parable to that of ordinary matter. The effective 
mass of any atom is not composed of that of its core 
alone, but also of that portion of the surrounding 
ether which is carried along as it moves through 
the medium. A ring sphere moving in a liquid 
behaves as if its mass were increased by half that of 
the displaced liquid, and in a vortex filamentthe ratio 
of effective to actual mass may be much larger. 
On this ground the density of the matter of an 
atom is the same for all, whilst their masses depend 
upon their volumes and configurations combined. 
As the configuration alters with the energy, the 
mass would to a certain extent depend upon the 
temperature. Such a variation, which must be 
exceedingly small (for otherwise it would have been 
detected already), and which could only be deter- 
mined by the ballistic balance, may be disputed. 
We might also assume filaments with less dense or 
vacuous cores, but Professor Hicks prefers to take 
the density everywhere the same. The density of 
the ether would then be rather less than the 
apparent density of the lightest elements, taking ap- 
parent density as the effective mass of a vortex atom 
per its volume, and would lie between .5 and 1, that 
is, would be comparable to the density of water. In 
his ‘* Dynamical Theory of the Electric and Lumini- 
ferous Medium,”* Dr. Larmor comes to the same 
startling conclusion that the density of the ether 


* * Philosophical Transactions,” 1894, page 779. 





must be of the same order of magnitude as the 
densities of solid and liquid matter. But Dr. 
Larmor’s density belongs to an intangible medium, 
is not in any way amenable to direct perception, and 
is, in fact, simply to be considered as a coefficient of 
inertia in the analytical expression for the energy, 
being on a different plane altogether from the den- 
sity of ordinary matter. Professor Hicks makes no 
such condition, and calculates the intrinsic energy 
per cubic centimetre of the medium, which, from 
his value, would come out at 101+ joules. In other 
words, the energy contained in 1 cubic centimetre 
of the ether would be sufficient to raise a kilometre 
cube of lead 1 metre high. It is certainly difficult 
to believe in such enormous stores of energy. From 
Lord Kelvin’s mean square velocity of the propa- 
gation of light in a vortex sponge ether, from 
radiation phenomena, &c., densities varying between 
10-* and 10-* would result. Professor J. J. 
Thomson, in 1883, gained the Adams prize by 
basing a kinetic theory of gases on a vortex atom 
theory.* It has been regarded as a fatal objection 
to his views that the translation velocity of his 
atoms falls as the temperature rises. Professor 
Hicks does not see why the velocity should not fall 
off, since the velocity of gaseous molecules has 
never been directly observed, nor an increase with 
rising temperature been proved. A vortex ring of 
large energy would have a large aperture and very 
thin filament ; with decreasing energy the aperture 
becomes smaller, the filament thicker, and the 
velocity of translation greater. Quantitatively, we 
can trace the whole history of the ring until the 
thickness has increased to about four times the 
diameter. Recently Professor Hill’s discovery of a 
‘* spherical vortex ’’+ has enabled us to catch the 
vortex up again just when the aperture closes, 
when the ring goes on as a spherical ball in vertical 
motion, moving bodily like a rigid sphere through 
the surrounding fluid with still further diminished 
energy and increased velocity. Mathematical 
analysis loses sight again of the vortex ; finally the 
vortex lengthens out, approximating the form of a 
rod moving parallel to itself, but with a decrease of 
energy and of velocity of translation. The change 
of velocity with energy is very small, however. 
When the energy increases twentyfold, the velocity 
is only diminished by one-third ; at 2000 deg. Cent. 
the velocity would not differ by more than one- 
twentieth from its original value. 

In his treatise mentioned above, Professor J. J. 
Thomson arrives at an explanation of chemical 
combination which, in Professor Hicks’ opinion, 
flows quite naturally from the theory. According 
to these views, a vortex filament can be linked on 
itself ; several can be linked together, like helices on 
an anchor ring, or can be arranged like parallel 
rings successively threaded through one another. 
The linked vortices will be in permanent combina- 
tion ; the other arrangements may be broken up. 
All filaments are of the same strength, an atom of 
two links having twice the strength, &c.; more 
than six rings could not combine. The hydrogen 
atom would have a certain number of links, 
representing unit valency ; chlorine, and simple 
compounds like H CI would more easily be formed 
than more complex bodies. H,0, would be repre- 
sented by a triple system of three rings threading 
one another. A certain number of molecules would 
always be dissociated, and Professor Thomson’s 
reasoning lends itself readily to explain catalytic 
effects, the combination of two elements by the 
presence of a third neutral substance, supposing 
that the radii of the rings of two elements A and 
B are too unequal to allow them to combine. If at 
a certain temperature, C has a radius intermediate 
between the two, C may pick up A and drop it 
ugain after having brought the radius of A down 
to closer equality ; the same then happens to B, 
and combination between A and B becomes possible, 
whilst C remains apparently inert. Professor 
Hicks did not follow Thomson’s views any further, 
except remarking that the theory applies to thin 
rings only. The views are certainly suggestive, 
but they involve difficulties of their own, To 
account for the existence of PH, and PH,, Pro- 
fessor Thomson makes phosphorus monovalent, 
writing P-H-H-H. This assumption fails, however; 
for the nitrogen oxides, to explain which Pro- 
fessor Thomson assumes that an atom might pass 
through a process which would cause it to act like 
one with twice as many links: Take a circular 





* “Treatise on Vortex Motion.” 
t+ “‘ Philosophical Transactions,” 1894, 
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ring, pull it out so that an eight is formed, and 
bend over, when two rings with nearly coincident 
planes will result. 

Professor Hicks is now in favour of a cell theory 
of the ether. If the medium is spaced into rect- 
angular boxes, a simile often resorted to, the fluid 
would stream up in the centre of each box, down 
the sides and up again, and the motion in adjoining 
compartments would be in opposite directions. 
These continuous stable motions would, under a 
shear, which would render the boxes rhomboidal, 
propagate the disturbance, but the cells, which 
must be small compared to wave length and to the 
atoms, would produce no effect on the general 
irrotational motion of the fluid. Referring to his 
previous work, Professor Hicks then shows that a 
magnetic field cannot be due to an _ irrotational 
flow of the ether alone. Such electrostatic and 
magnetic fields produce states of motion in the 
medium, but no bodily flow in it; consequently 
we ought not to expect an effect to be pro- 
duced on the velocity of transmission of light 
through it—a very important point. When two 
different kinds of matter are brought into contact, 
a distribution of the vortex filaments in the neigh- 
bourhood takes place, so that a larger number 
stretch from one to the other than in the opposite 
direction, the direction of the rotation deciding the 
polarity. The surface effect will show itself as 
contact electricity. On this theory, the difference 
between a conductor and a dielectric is, that ina 
dielectric the ends of the filaments cannot pass from 
atom to atom, possibly because the latter never 
come into actual contact. In a conductor the 
atomic elements can do so. When a current is 
flowing, a filament and its equivalent hollow stretch 
between two neighbouring atoms, they are pulled 
into contact, or their motions bring them into 
contact, the hollow disappears, and the rotational 
filament joins its two ends and sails away as a 
small neutral vortex ring into the surrounding 
medium, or returns to its function as an ether cell. 
The atoms being free are now pulled back to per- 
form a similar operation for other filaments. The 
result is that the atoms are set into violent vibra- 
tions causing the heating of the conductor. At 
absolute zero of temperature, however, there is no 
motion, the atoms are already in contact, and there 
is no electrical resistance. The resistance of a 
conductor clearly increases with the distance 
between the atoms, i.e., with increase of tempera- 
ture, and thermal and electrical conductivity march 
together. In electrolytic conduction, on the other 
hand, the junction of the filaments is brought 
about, not by oscillations of molecule and molecule, 
but by disruption of the molecule and passage of 
atom to atom. In this case conduction is easier 
the more easily a molecule is split up, and thus 
resistance decreases with increase of temperature. 

Professor Hicks, in a special paper, showed that 
his vortex ring can have two simultaneous and 
independent cyclic motions—his other two papers 
were on ‘Bicyclic Vortex Aggregates,” and on 
‘* Hill’s Spherical Vortex” —the ordinary one, 
and a motion which marks itself as rotation of 
the plane of polarisation. The ordinary straight 
vortex consists of a cylinder of fluid revolving like 
a solid, the velocity being maximum at the surface, 
within a fluid in irrotational motion. Suppose a 
different kind of vortical motion, the fluid flowing 
along the core like a viscous fluid through a pipe, 
the velocity zero at the surface and maximum 
at the axis, and the vortex lines circles in 
planes perpendicular to the axis; the sur- 
rounding fluid will be at rest. We now super- 
pose this motion on the previous one, and find 
it to be steady. If a short length of this vortex 
pipe be bent into a circle and the ends joined, we 
get an idea of this compound vortex of Professor 
Hicks’, which explains the magnetic rotation of the 
plane of polarisation as the result of the atomic 
configuration of the matter in the field modified by 
magnetism. Professor Hicks then passed on to Dr. 
Larmor’s electrons, centres of rotational strain, 
whose convection through the ether constitutes an 
electric current, and to gravitational forces which 
the ether must be capable of transmitting as well 
as electrical and optical effects. No satisfactory 
explanation of gravitation has been given on any 
theory. The vortex atom theory, the least unsatis- 
fectory one, perhaps, in this respect, attributes 
gravitation to pulsations of hollow vortex atoms, 
which then would all have to pulsate with the same 
period and in the same phase—difticult to conceive, 
unless we believe with Dr. Laymor that all matter 





is built up of constant elements like his electrons. 
On Hicks’ vortex cell theory we should first 
suppose all cells, which possess rotational rigidity 
and a peculiar elasticity of form, to be alike, and 
the medium in equilibrium. If then one cell 
begin to grow, the medium would be forced 
away on all sides, the cell distorted, and a 
strain set up. A second cell would similarly pro- 
duce a state of strain, and stresses would be set up 
in the whole medium, creating a stress between the 
bodies. Whether this stress would be an attraction 
or a repulsion, and whether it would be inversely 
as the square of the distance, Professor Hicks has 
not been able yet to settle by mathematical investi- 
gation. 

Professor Fitzgerald, who seconded the vote of 
thanks to the president of the section, had no ob- 
jection to an ether of something like water density, 
nor to the vortex ether cells; but the hollow 
vortices he simply called an abomination. ‘‘ The 
ether must be full, there are no hollows into which 
you can put your hands.” The electrons of Dr. 
Larmor he regards as elements in the structure of 
the ether. As regards the slight dependence of 
mass on temperature, suggested by Professor Hicks, 
he thought that the cold asteroids should show a 
departure from Kepler’s law, and that such obser- 
vations would be more likely to throw light on this 
question than experiments with the ballistic balance. 
Before coming to the asteroids, Professor Fitz- 
gerald had already taken a peep into another uni- 
verse, where the negative hydrogen atoms might 
be found under the rule of negative attraction. 
Professor M. J. M. Hill did not protest against the 
statement made by Professor Hicks, that one Hill 
vortex could swallow up another, and digest it, i.e., 
retain it in relative equilibrium. He contributed 
a simple mathematical paper of a different type, 
proving that tetrahedra of equal bases and altitudes 
are equal, without availing himself of the method 
of limits. Dr. Burton offered ‘‘ Suggestions as to 
Matter and Gravity in Hicks’ Cellular Vortex 
Ether.” 


THE VeLocity oF Licut IN GEISSLER TUBES. 


All attempts to influence the velocity of light 
by imparting rapid motion to the medium, or 
electrifying the medium which the ray traverses, 
have, as yet, failed. Lord Rayleigh has found 
that an electric current passing through an elec- 
trolyte (sulphuric acid) does not affect the velocity 
of the ray. Messrs. Edser and Starling have sub- 
stituted a rarefied gas for the electrolyte. The 
conditions are not simpler, as one might fancy, but 
more complex ; for we have inararefied gas through 
which the electric discharge is passed, first the strati- 
fication, which, according to Hittorf, can be assimi- 
lated to a current passing through an electrolyte 
by considering each stratification to correspond 
to a Grothuss chain; and, secondly, the cathode 
ray. Professor J. J. Thomson regards these rays 
as consisting of a number of atoms, each carrying 
its tube of force, and moving with a velocity of 
about 2 x 10° centimetres per second. If these 
tubes comprise a number of vortex filaments of the 
ether, we might reasonably expect to find some 
difference in the velocity of the light, according 
as it moves with or against the ether current. 
In the original experiment of this type, Fizeau, 
soon joined by Fresnel, caused water to flow 
through tubes. The experiment is now gene- 
rally made after Michelson’s method, and the 
author passed the rays in opposite directions 
through the same tube, watching for a shifting of 
the interference bands. An induction coil gave no 
result. Asthese discharges are very rapid, 10-gallon 
Leyden jars were used, when the discharge lasted 
about one-thirtieth of asecond. Finally, the bands 
were artificially shifted, when with that period of 
a small fraction of a second, a good flash was 
visible. The conclusion is that neither the 
cathode ray nor the stratified discharge produce, in 
gases rarefied to different degrees, a shifting of half 
a width. Professor Oliver Lodge, who has tried 
the influence of very rapidly rotating discs, inquired 
whether the rays had been reflected an even number 
of times, as odd paths cannot be exactly retraced. 
The authors had purposely chosen an even number, 
and not tried the odd number. A continuous 
current is to be employed in further experiments. 


Recent DEVELOPMENT OF THE LUNAR THEORY. 


For nearly two centuries after Kepler and New- 
ton, the moon’s orbit was regarded as an ellipse. 
This seemed permissive, as the elliptic inequality 





is by far the largest of all lunar inequalities, the 
other inequalities ) oe calculated as disturbances 
due to the sun. Displacements increasing with time 
had, however, to be assigned to the apse and node. 
The orbit thus modified no longer satisfied the 
undisturbed equation of motion, and the velocities 
of the node and apse, as well as the remaining 
inequalities, had to be found, in most theories, by 
continued approximation. A real advance in the 
theory was made, after the researches of Laplace, 
Pontécoulant, and Delaunay, by Dr. G. W. Hill, 
who, in 1877, published three papers in the 
American Journal. Hill’s theory has further been 
developed by Poincaré, Lindstedt, and more par- 
ticularly a short time ago only, by Professor E. W. 
Brown, whose work has been published in the 
same journal. Professor Brown had also compiled 
the bibliography of the theories. Mr. P. H. 
Cowell, who brought the subject, on which he has 
himself worked, before Section A, is Newton Stu- 
dent in the University of Cambridge. 


Sotar RapiaTIoON. 

The eleventh report of this committee, appointed 
to consider the best methods of recording the direct 
intensity of solar radiation, is very similar to those 
of recent years. No further experiments have 
been made with the Balfour-Stewart actinometer, 
which probably is still in need of improvement. 
The committee ask for reappointment, however, 
and Mr. W. E. Wilson may be able to report on 
actual work next year. 

(Zo be continued.) 





HYDRAULIC LIFEBOAT. 

WE illustrate on page 449 the hydraulic life- 
boat, of which we gave a full account in our last issue 
(page 433 ante). Thereis practically nothing to add to 
our former description, and it will suffice to recapitu- 
late the chief facts. Messrs. J. I, Thornycroft and 
Co., of Chiswick, are the builders of both the boat and 
the machinery. The length of the hull is 55 ft. over 
all, and the breadth 13 ft. 6 in. The breadth on deck, 
including the sponsons, is 16 ft. at the widest part. 
The boat is built of steel, and has, at the after part, 
a large open cockpit, which is emptied of water 
through self-acting valves. The depth of the hull is 
5 ft. 6 in. moulded, and the draught of water 3 ft. 3 in. 
The engines are a pair of two-cylinder compounds, and 
drive direct on to a centrifugal pump, 2 ft. 6 in. in 
diameter, placed in the bottom of the boat. The revo- 
lutions at full speed are about 450 per minute, and the 
indicated horse-power about 250, the speed being 9.3 
knots. The cylinders are 84 in. and 144 in. in dia- 
meter by 12 in. stroke. The boiler is of the Thorny- 
croft water-tube pattern, and works at a pressure of 
1401b. The water from the pump passes out amid- 
ships on either side of the boat, and each delivery 
branch is divided into two parts, so that the water 
may be sent either towards the bow or the stern, The 
valves are operated by handwheels near the steering 
wheel. The hull was designed by Mr. G. L. Wateon for 
the owners, the National Lifeboat Institution of Hol- 
land, and the vessel is named the President Van Heel. 








THE NEW ENGINES OF H.M.S. 
‘“* SULTAN.” 


THE engravings on our two-page plate show the 
new triple-expansion engines designed and constructed 
by Messrs. J. and G. Thomson, Limited, Clydebank, 
for the old line-of-battle ship Sultan, which has 
also undergone a complete overhaul, and has been 
fitted with new armament, although severe criti- 
cism has been directed against the decision not 
to replace muzzle-loaders by quick-firing guns in 
the auxiliary armament. The result of the re- 
engining has been most satisfactory, as the vessel’s 
speed has been increased from 14.13 to 15.3 knots, 
while the fuel economy has appreciably increased 
her radius of action. ‘The main propelling engines 
are of the vertical inverted triple - expansion type, 
having three cranks eet at 120 deg. They replace 
the old compound engines fitted in 1871 by Penn, 
which indicated 7700 indicated horse-power, while 
the new machinery developed 8244 indicated horse- 
power with less coal consumption. The diameters 
of the cylinders of the new engines are 47 in., 
71 in., and 103 in. respectively, all with a stroke of 
4 ft. 3in. The high-pressure cylinder is placed for- 
ward, and is fitted with a piston valve situated on its 
after side, while the valves of the intermediate and low 
pressure cylinders, likewise situated on their after 
sides, are treble-ported flat slide valves. These slide 
valves are fitted with improved relief frames, and 
each of the valves has a balance cylinder, so as 
to reduce the stress on the valve gearing as much 
as possible. The cylinders, which are entirely inde- 
pendent castings, are each supported on three columns, 
the back column being of cast iron and carrying the 
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EIGHT-WHEELED LOCOMOTIVE FOR THE PHILADELPHIA AND READING RAILROAD. 
BY THE BALDWIN LOCOMOTIVE WORKS, 
(For Description, see Page 455.) 


CONSTRUCTED 





PHILADELPHIA. 





guide surface, and the two front columns of wrought | 


steel. These are mounted on the sole-plate, which is 
cast in three pieces, and bolted together to form one 
complete frame extending the whole length of the 
engine. The pistons and cylinder covers are of cast 
steel, the piston and connecting rods are of wrought 
steel, and the crossheads of wroughtiron. The revers- 
ing gear isof the ordinary link motion type, with solid 
bar links and adjustable working parts, and is con- 
trolled by a reversing arm, capable of continuous 
circular motion, attached to a wormwheel which is 
driven by a double-cylinder reversible engine by means 
of a worm. 

The crankshaft is hollow, of forged steel, 18} in. in ex- 
ternal diameter and 9 in. in internal diameter. The pro- 
peller shafting is likewise hollow, of forged steel, and 
is 17}in. in diameter outside diameter inboard, and 
184 in. in diameter in the stern tube. The propeller 
is 22 ft. in diameter, and has three blades of manganese 
bronze and a gun-metal boss, 

The surface condenser is entirely separate from the 
main engine frame, and is of cast iron, having a cooling 
surface of 9030 square feet. The circulating water is 
supplied by two powerful 19-in. Gwynne’s centrifugal 
pumps. An auxiliary condenser, with independent 
auxiliary centrifugal and air pumps, is also provided 
for condensing the exhaust steam of all the auxiliary 
engines throughout the vessel. 


H.M.S. * Sultan,” Eight Hours’ Natural Draught Trial, 


Indicated Steam, | 
Hours. Revolutions, Horse- Engine | Vacuum, 





| Power. Room, 

Ib. in. 
let hcur . 86.25 6238.73 184 254 
2nd ,, . 88.75 64€8.76 140 254 
rd ,, e- 90,23 6756.56 149 254 
4th ,, =e 89.68 6590.13 149 254 
6th ,, 88.63 6416.21 147 254 
Dts oes £9.26 6€00.88 146 254 
ith ,, se 87.48 6438.74 137 26 
“™ uae 90.85 6780.11 150 26} 
Means - 88.82 6536. 26 144 25 6 

Four Hours’ Forced Draught Trial, May 31, 1895. 


Ist half-hour 94.2 8560.8 | 151 25.75 
2nd - 94.26 8397.39 | 149 | 25.75 
3rd as 94.23 | 829311 147 | 26 
4th ee 93.28 | 7930.17 144 26 
6th = 93.9 | 8308.46 146.5 26 
6th ni 9366 | 8289.22 145 26 
7th °° 93.23 7960 51 147 26 
8th me 94.13 8248 11 148 26 
Means a 93.85 824847 | 147.1 25.9 


Mean Results of Thirty Hours’ Coal Consumption Trial, 
June 3 and 4, 1895. 
Means | 74.9 4018.43 140.4 27.6 
1.79 Ib. of coal per indicated horse-power per hour. 

The boilers are single-ended, eight in number, and 
are placed in two separate water - tight compart- 
ments ; each set of four is arranged two forward and 
two aft of a central transverse stoking platform. 
They are of the marine return tube type, 15 ft. 
2% in. in mean diameter, and 10 /t. long, each con- 
taining four furnaces 3 ft. 4 in. in mean dia- 
meter. Siemens- Martin steel is used throughout 
for their construction, and they are designed for 
a working pressure of 155 Ib, r square inch, 
The heating surface is 18,292 and the grate area 
630 square feet. The system of closed stoke- 
holds has been adopted, and air is supplied to the 
boilers by eight double-breasted centrifugal fans of 
diameter varying from 5ft. 9in. to6ft. The main 


steam pipe is 13 in. in diameter, and is made of mild 
steel, while all copper pipes of 44 in. diameter and 
over are wound with copper wire to afford greater 
security. The boilers are fed by two of Weir's feed 
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pumps situated in the engine-room, and an auxiliary 
feed pump is also provided in each stokehold. Two 
large evaporators, arranged for compound distillation, 
are also situated in the engine-room, together with a 
couple of distillers for supplying aerated fresh water 
for ship's use. 

The auxiliary machinery supplied also includes three 
fire and bilge pumps, one drain tank pump, two sets 
of air-compressing machinery, one set of electric light 
machinery, one coal-hoisting engine, two ash hoists, a 
workshop engine, two boat-hoisting winches, a steam 
capstan and windlass, and a steering engine. 

The following official trials had to be carried out by 
the contractors in accordance with the Admiralty re- 
quirements : 

(a) A trial at sea of eight hours’ duration, when a 
uniform power of 6500 horses must be maintained with 
full steam pressure. 

(>) A four hours’ trial at maximum power with 
steam pressure of 150lb. per square inch, and an air 
pressure in the stokehold not exceeding 1 in. of water. 

(c) A coal consumption trial of 30 consecutive hours’ 
duration, at a uniform power of about 4000 indicated 
horse-power. The results of these three trials are 
tabulated in the preceding column, 





STEAM SIREN. 

WE illustrate on this page a steam siren, recently 
introduced by Messrs. Sydney Smith and Sons, of the 
Basford Brass Works, Nottingham, and specially 
intended for factory use. As will be seen on reference 
to Fig. 1, the instrument consists of a casting fitted 
with a socket at 2 for attachment to the steam pipe, 
and with a trumpet mouth at the other end. A fixed 
disc 3, shown in plan and elevation by Figs. 2 and 3, 
screws into this casting, as shown, and carries a 
vertical spindle 5, on which rides the revolver 6. This 
revolver, Figs. 5 and 6, is constructed with angular 
vanes, and the steam escaping from the slots 4 in the 
fixed disc 3, impinging on these vanes, puts the re- 














SIREN. 


CONSTRUCTED BY MESSRS. SYDNEY SMITH AND SONS, NOTTINGHAM. 








volver into rapid rotation. A guard ring, not shown 
in Fig. 1, but at 7a in Figs. 5 and 7, keeps the revolver 
in place. The lower ends of the vanes then alternately 
open and close the slots in the fixed disc 3, and a 
musical note is produced. The pitch of this note can 
be altered by changing the angle of the vanes, When 
they are at 90 deg. the rotation is slow, and the pitch 
of the resulting sound is a deep bass. When inclined 
at 45 deg. a high-pitched note is obtained, the sound 
in all cases being very powerful and penetrating. The 
note of any of the sirens can be altered at will by 
fitting a new revolver. An alternative arrangement 
of the siren is shown in Figs. 8 and 9, in which the 
revolver 7 rides on a hollow vertical spindle, which is 
slotted at 5. Corresponding slots 8 are made in the 
revolver, and the siren action is then obtained ina 
way perfectly similar to that already described. 








FLEXIBLE COUPLING FOR STEAM, AIR, 
OR WATER PIPES. 

WE illustrate on the opposite page a form of flexible 
coupling introduced by Mr. Alex. Friedmann, of 6 Am 
Tabor, Vienna, and intended more especially for making 
the pipe connections between the locomotive and ten- 
der. As will be seen by a reference to the figure, the 
arrangement consists of a pair of spherical stuffing- 
boxes connected by a short length of straight tubing. 
The stuffing-box is formed in a casting S connected by 
a flange coupling to the steam or water pipe. The 
bottom of the box is turned to a spherical surface at 
U and cylindrical at D. A copper ring R is bedded 
on the spherical portion, and forms a support for the 
soft packing P. The gland E is also turned to a 
spherical shape at its lower end, and provides a bear- 
ing for a second copper ring R!, as shown. The straight 
tube F, it will be seen, can move freely in a longitu- 
dinal direction by an amount only limited by the two 
chains shown. At the same time any oscillating 
motion of the pipe F is taken up by the rings R, R! 
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FRIEDMANN’S FLEXIBLE COUPLING FOR STEAM AND WATER PIPES. 
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LIVE STEAM FEED-WATER HEATER. 


CONSTRUCTED BY MESSRS. JOHN KIRKALDY, LIMITED, ENGINEERS, LONDON. 
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moving on their spherical seats, carrying the packing 
along with them. The gland can be tightened up to 
prevent leakage, just as in a box of the ordinary type. 





KIRKALDY’S FEED-WATER HEATER. 

THERE was a time, not very long ago, when a pro- 

sal to heat feed water with steam, taken directly 
rom the boiler to be fed, excited open derision. It 
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i 
was argued that there must be a loss of heat in the 
process, due to the radiation from the pipes and 
apparatus, and that, therefore, it was more economical, 


and better every way, to heat thefeed water inside the 
boiler than outside, unless some source of waste heat 


could be utilised in the latter case. This argument, | gr 


however, did not cover the entire ground, and, indeed, 
omitted the principal object that those who introduced 
the live steam heater hadin view. The pioneers in this 





great improvement in marine engineering practice were 
not so much striving after economy in fuel as economy 
in cost of repairs. They knew that in times of poor 
freights the earnings of a tramp steamer were often 
eaten up by the cost of renewal and repair of boilers, 
and that a wide field for saving existed in this respect. 
It was primarily to reduce this expense that they set 
to work, and probably were more fortunate than they 
ever anticipated in gaining at the same time a very 
genuine decrease in the amount of coal burned. 

The troubles of a steam boiler are almost entirely 
due to want of uniformity in temperature in the 
various parts ; if the whole of it could be kept at the 
same heat, there would be no strains other than those 
provided for by the designer, and none of that bending 
and tearing which is the chief source of leakage. This 
state of uniform temperature is certainly unattainable 
under any conditions, but it is a very serious aggravation 
of the variations that must necessarily take place if 
comparatively cold water be pumped into the boiler 
intermittently or continuously. Tt is only the fami- 
liarity — from long-continued use that has led 
engineers to follow a practice against which so many 
good reasons can be urged. Even yet, we believe, 
there exist some that are not sufficiently alive to the 
advantages of hot feed, both as regards its avoidance 
of racking strains in boilers, and the collateral good it 
effects in reducing coal consumption. 

To illustrate the subject, we annex a section of a 
feed-water heater constructed by Messrs. John Kir- 
kaldy, Limited, of 40, West India Dock-road, Lon- 
don. As will be seen, the apparatus comprises a cast- 
iron case inclosing 15 coiled copper tubes, only one of 
which is shown in full. Live steam from the boiler 
enters the tubes from A, and is gradually condensed 
until it is finally delivered from the cock B to the hot- 
well. Its heat is delivered to the feed water surround- 
ing the tubes, the entering or hottest steam being sur- 
rounded by the water just about to leave the appa- 
ratus, the inlet for feed being at one of the bottom 
branches C, and its exit atthe top branch D, the 
steam and water flowing in opposite directions. Above 
the branch D is a vessel in which air is trapped, and 
from which it is evacuated by a cock anda pipe ending 
in the hotwell. 

One of the collateral advantages attending the use 
of a feed-water heater of this pattern is that it elimi- 
nates the oil and grease in the feed. Even if there be 
no oil put into the engine cylinders, some is certain to 
get in indirectly from the swabbing of rods, and it is 
most desirable to keep this out of the boilers. Only a 
fortnightago Mr. A.J. Durston, Engineer-in-Chief R.N., 
stated, in the course of a presidential address to the 
Institute of Marine Engineers (see page 437 ante), that 
the loss of efficiency in boilers arising from a thin coat- 
ing of grease deposit — 1l per cent. This cer- 
tainly seems a high figure, but Mr. Durston’s position, 
and the unrivalled means he has of making experi- 
ments, must secure acceptance for his statement. If, 
therefore, the grease is removed from feed water, a real 
economy is immediately obtained, and at the same 
time the difference of temperature between the plates 
of the furnace and of the boiler shell is reduced. 
Every one knows that grease settles most thickly on 
the hottest surfaces ; immediately it touches them it 
is grilled to the spot and retained. This is shown 
most clearly in the feed heater, from the fact that the 
bottoms of the tubes are often very thickly encased in 
grease deposit, while the upper parts areclean, At 
the present time there is a Kirkaldy heater on view 
at the office of Mr. R. Y. Mackintosh, 53, Quayside, 
Newcastle-on-Tyne, in which this localisation of deposit 
is shown in a remarkable manner, the lower parts of 
the tubes being practically buried in it, while the 
upper parts are clean. The case appears to afford 
corroboration to the claim that all the grease is 
eliminated ; unless this be so, it is difficult to under- 
stand why the upper parts of the tubes should be 
clean. 

If an apparatus is to act efficiently, both as a feed 

heater and a grease catcher, it must be so designed as 

to be easily cleaned. The more effectually it stops the 

ease, the more does it stand in need of cleansing. 

In the heater illustrated there is a door at the bottom 

which can be removed when it is desired to clean out 

the greasy sludge with a ecalding hose. If this be not 
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effectual, the heater can be filled with caustic soda | Safety is of supreme moment in railway travelling, 
solution through the cock E, and be kept at boiling | even speed being altogether subordinate thereto. The 


temperature for some hours. The inside of the tubes 
can be cleaned in the same way by putting in the soda 
through the dirt arrester tray slot, and turning on the 
steam, the drain pipe to the hotwell being temporarily 
disconnected. In extreme cases the tubes, with their 
tubeplates, can be removed in a piece to be boiled and 
scraped. 

At the recent meeting of the Institution of Naval 
Architects in Paris, M. J. A. Normand, in a paper 
‘‘On Water-Tube Boilers,” explained how essential 
were feed heaters to the good working of such boilers. 
If water enters the rising tubes below boiling point, 
it must travel for a certain distance without the for- 
mation of steam bubbles. For this distance it is but 
little lighter than the water in the downcomer pipes, 
and therefore the intensity of the circulation is de- 
creased in proportion to the amount the water is below 
the boiling point corresponding to the pressure in the 
boiler. He said ‘*. ... active circulation is most 
favourable to vaporisation. This explains how the ad- 
vantage to be derived from the use of feed heaters is 
always superior to that which results from the economy 
in the units of heat saved. This is especially to be 
noticed with Mr. Kirkaldy’s feed heater.” 

Dr. A. C. Elliott has also discussed the same matter 
in relation to the ordinary boiler. Before the South 
Wales Institute of Engineers he said: ‘‘There is a 
source of heat and a sink of heat, and there is the out- 
going current and the ingoing current of the moving 
medium. If these currents experience the least possible 
resistance, if they have the largest possible volume, 
and if they work without warring with each other, 
then the action is as perfect as possible in the circum- 
stances. But if in some region remote from the 
original sink, cold water in considerable quantities is 
introduced, it is clear that we establish another sink. 
The two sinks will fight ; some of the original currents 
will be stopped—new short circuits and eddies will be 
formed, and the whole complexion of the circulation 
will be changed.” This sets the matter in a simple 
form, and the accuracy of the views here put for- 
ward is endorsed by the experience of engineers 
working under very diverse circumstances. Messrs. 
Kirkaldy have received orders for their live steam 
feed heaters corresponding to 2? million indicated 
horse-power, an ample testimony that they give results 
of which the money value can be readily seen by the 
users, who, in some cases at least, would pay but 
little heed to theoretical reasoning. 





INDUSTRIAL NOTES. 

Tue increasing activity in many of the industries of 
the kingdom is being followed by a movement for an 
increase of wages in those branches which have suf- 
fered reductions during the last two or three years. 
There is not the same feverish zeal as there was a 
few years since, but with a rising market there are 
signs of efforts to raise wages also. The prudent trade 
unionist, especially a prudent leader, will have need of 
caution in moving when trade begins to revive, for by 
moving too soon he may arrest the revival and delay 
it for a time. Higher prices do not always follow 
immediately on improved trade, though generally they 
have an upward tendency as soon as the revival sets 
in. One of the reasons why prices do not always imme- 
diately follow is the long contract system, a system 
almost inevitable in all great concerns. Whether 
long contracts are at all times just to the workmen is 
a question of some delicacy ; but long contracts un- 
doubtedly —_ to insure regularity of work, which is 
in itself a good thing. In the coal trade some strong 
remarks have frequently been made with respect to 
long contracts at low rates, whereby even the sliding 
scale is affected. But trade unions ought to judge 
calmly, by the light of all the facts at their command, 
as to the time and circumstances for making a demand 
for higher wages, so that they may not bring disaster 
on their members and on trade generally by too readily 
and quickly demanding an advance we he. the tide in 
their favour has surely set in. 





During last week the 23rd annual congress of the 
Railway Servants’ Union was held in Manchester. 
Few unions have made more sure progress during this 
period than that of the railway men. For along time 
the companies looked askance at the union, and in 
some of them the men were timid in joining the 
union. With one or two exceptions the prejudice of 
the directors seems to have considerably diminished. 
Something of this is due to the fact that the union 
officials, and particularly the general secretary, have 
exercised a prudent control over the men, and have 
managed to conduct negotiations which in the earlier 
years of the union would have been impossible. To 
some extent there isa latent, if not an active, sympathy 
on the part of the travelling public with railway men, 
for they know that their lives are often dependent upon 
the efficiency of the men in charge of the trains, which 
efficiency is diminished by long hours and overwork. 


society has now 44,000 members. The question of con- 
tributions and benefits has caused some stir in the 
society by reason of the actual statement of a deficiency 
of assets to the extent of 153,452/., owing to insuffi- 
ciency of contributions for the benefits given. This refers 
especially to the superannuation fund, the payment 
to which has been sg a penny per week, whereas the 
actuary states that it ought to be 24d. per week, or the 
allowance must be curtailed to the extent of 50 per cent. 
But it appears that steps have been taken to meet the 
difficulty, and the officers think that the society, if not 
quite solvent from an actuarial point of view, will be 
able to meet all liabilities for this and another genera- 
tion. Still it will be wise to strengthen the fund in 
order to make it sure. 

The decisions as regards hours of labour, rates of 
pay, conditions of working, &c., arrived at by the con- 
gress were, briefly, as follow. ‘These are not given in 
the order as passed, but the arrangement of the deci- 
sions here enumerated more clearly defines the posi- 
tion. 1. The maximum hours per day shall be eight 
for all grades. 2. One full day’s pay to be given to 
every man called on duty. 3. Overtime to count for 
all hours worked beyond the standard day, and not to 
be counted as making up for lost time in any week. 
4, Overtime be paid at the rate of time and a quarter. 
5. Sunday work to be counted as double time, from 
midnight on Saturday to midnight on Sunday. This 
was proposed, but it was not at first adopted, although 
an amendment to pass on to the next business was 
rejected. When it next came up for discussion, a 
motion to substitute time and a half for Sundays was 
rejected, and the original resolution for double time 
was carried by 50 votes to 7. One or two of the dele- 
gates favoured double time for all night work, but no 
decision was come to on that point. Some delegates 
thought time and a half was as much as they could 
succeed in carrying, and therefore tried for time and a 
half for Sundays, but they were defeated. Later ona 
resolution was adopted calling for a maximum day of 
ten hours for all grades in the railway service, though 
at a previous sitting an eight-hours day was adopted. 
The power to compel railway servants to contribute 
to the insurance or friendly societies in connection 
with the companies was deprecated and condemned. 
There was some little heat in the discussion as to con- 
tributions from the widows and orphans’ fund towards 
the Parliamentary Fund, but the motion thereon was 
lost. There is some incongruity in demanding at one 
and the same time a maximum of eight and of ten 
hours’ work for all grades. The demand for the 
former is likely to defer the granting of the latter. 
Asa matter of policy, the latter ought, first of all, to 
be sought for and obtained, with eight hours for the 
signalmen in busy situations, 





The revolt of the trades councils against the new 
standing orders of the Trades Congress is naturally 
led by the London Trades Council, as the first of its 
kind established. he circular letter issued by 
the London Trades Council gives a brief outline of 
the facts connected with the passing of the new 
orders by congress; the protest of the representa- 
tives of the 18 trades councils present at the con- 
gress; the subsequent meeting of the excluded dele- 
gates, and the decision to take steps to ascertain the 
feeling of the trade unionists in the several districts as 
to the course to be pursued. The resolutions passed 
at the meeting held at Cardiff ‘‘ deprecate the unconsti- 
tutional and unjust action of the Trades Congress, and 
urge the trades and industries of the United Kingdom 
to refuse to hold communication with the Parliamentary 


Committee,” elected by congress. (2) It is complained | 8 


that ‘‘ the effect of the decision will be to give undue 
preponderance to the larger industries, to the exclusion 
of smaller industries in the labour question,” and 
recommends a national federation of trades, and the 
holding of a national conference. (3) Regret is 
expressed at the cleavage in the trades union move- 
ment by the great change in the constitution of con- 
gress. The object of the circular is to bring about a 
conference to deal with the subject, and the institution 
of a new labour parliament. The complaint about the 
undue | a re wee of the larger industries is well 
founded, but the step complained of was brought about 
by the undue preponderance of the smaller industries. 
the votes of which overpowered the votes of the larger 
societies. The series of blunders from 1889 to 1894 
necessitated a change, and the men who caused the 
blunders are responsible for the change. Nevertheless 
it will be a matter of regret if some mode cannot be 
devised whereby trades councils can take their 
rightful place in the congress, provided always that 
the councils are the bond-fide representative bodies of 
the towns to be represented. Bogus labour unions 
ought to be excluded in any case, 


The reports from the chief engineering centres of 
Lancashire are of a favourable character throughout. 





There is steady and continuous improvement both in 











the iron and steel trades, and in all branches of 
engineering. An increasing volume of new work is 
coming forward in most branches, the last to feel it 
being the machine tool makers, who are now, as a 
rule, getting fairly busy, some of the establishments 
having enough work on hand to keep them fully going 
for some time. Boilermakers are also well engaged, 
though in this branch new work is not coming forward 
as readily as some could wish. Stationary engine 
builders are well supplied with work, and machinists 
are busy, but chiefly forshipment abroad. Altogether 
the outlook is more favourable than it has been for 
some time, and the indications are that the turn in 
the tide is likely to lead to high-water mark ere long. 
There are no serious complications in the labour 
market in any branches of engineering or cognate 
industries, due probably to the fact that there was 
very little interference with the rates of wages when 
the slack time was general throughout Lancashire. 
The movement for the 53 hours per week was not 
pressed by the men, and the experiments in the eight 
hours are still restricted to two or three firms. In the 
iron trades there is plenty of inquiry for material, 
more actual business is being done, and a firm tone is 
maintained as regards prices. In the finished iron 
trades orders are coming forward freely, in most cases 
more than sufficient to replace the orders running out, 
and most firms are full of work for the next three 
months. Prices are very firm at the recently quoted 
rates. Nut and bolt makers have been securing some 
good orders, and have been advancing prices. The 
condition of trade, therefore, is most hopeful in all 
branches of iron and steel, in the raw material, finished 
material, and in the manufactured articles, and the 
prospects are still of a brightening character. 





In the Wolverhampton district the demand for 
finished iron and steel has slackened somewhat, but 
business generally has a steady tone, and the quota- 
tions for all descriptions of material are remarkably 
firm. The slackened demand is doubtless due to the 
heavy purchases recently made, for the outlook is re- 
garded as even more favourable, and the inquiries both 
for pig and finished iron are regarded as the prelimi- 
naries to further sales. Manufacturers engaged in the 
production of common bars and black sheets are busy, 
urgent supplies being desired by consumers. An 
active foreign demand for galvanised sheets adds 
urgency to the demand for black sheets. The steel 
trade is active, and offers for steel are freely made, as 
the material is much in request. The constructive 
branches of trade are generally busy, and so also 
are the heavier hardware branches of trade. The 
improvement in the chief industries of this district 
has been gradual and continuous for some time past, 
and it does not appear that it is at all likely to cul- 
minate yet awhile. There is an almost total absence of 
labour troubles, especially in the iron, steel, coal, and 
all cognate industries. 





In the Birmingham district there has been some 
quietude in the iron and steel branches, in view of the 
quarterly meeting this week. But if actual business 
has been quieter, prices remain remarkably firm, and 
show an upward tendency. It appears that there has 
been a good deal of buying on American account, and 
some rumours have been afloat of large dealings for 
export to America. Some deny this, but the effect on 
the market seems to indicate some truth in the 
rumours. There has been, and still is, a good demand 
for local purposes, and for home consumers generally, 
especially of raw material for working up. All this 
shows that the manufacturing industries are becoming 
more and more active, for the purchases that have been 


fore, very hopeful, we might almost say bright. 





The condition of things on the Clyde and at 
Belfast is still unsettled. The Scotch engineers have 
accepted an advance of jd. per hour for all men whose 
rates were under 7d. per hour. The original demand 
was for $d. per hour advance all round. This the em- 
ployers refused ; then a ballot of the men was taken 
as to whether they would strike, and a majority of 70 
was for a strike, but only about 1700 out of 5000 men 
voted. The bare majority was insufficient to carry a 
strike, and therefore the men agreed to accept the 
offer of the employers. But the Belfast men refused 
the compromise, and if they strike the Clyde masters 
are under agreement to support those at Belfast by a 
lock-out. The difficulty as regards the boilermakers 
and iron ship builders is settled by an arrangement 
for a 5 per cent. rise in wages and piece-work prices 
from January 1 next. 





The Scotch railway companies have resumed full 
time in their locomotive works, thus following the 
example of the London and North-Western Railvay 
Company at Crewe. The men in the shops of the 
Caledonian Railways have been on short time for some 
14 months. The action of those companies implies 
better conditions as regards the carrying trades, and 





oing on cannot be for stock. The outlook is, there- - 
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possibly indicates renewed activity in railway enter- 
prise, which is encouraging. 


The Manchester City Council have refused to con- 
cede the eight hours to the employés of the corpora- 
tion by 46 votes to 22, The debate was a long one, 
and at times rather excited, but the advocates of the 
eight hours lost the day. There is apparently a re- 
action taking plac3in several municipal bodies against 
the labour policy of the new unions. 





The difficulties in the building trade of London are 
increasing, and may lead to another industrial crisis, 
with a general strike and lockout. The strike at 
Messrs. Mowlem’s works against two non-union men 
has extended to all the jobs of the firm. Messrs, 
Mowlem and Co. were asked to discharge the two men 
struck against, but they refused. Their refusal 
would seem to imply an understanding among the 
master builders to resist the dictation of the union as 
to the men who shall be employed, and may, therefore, 
lead to other strikes at no distant date. The Opera- 
tive Bricklayers’ Society try to explain that the strike 
is not against non-union men per se, but against two 
of the active leaders of the free labour movement. 
This may be the case, but the fact remains that some 
hundreds of men have come out on strike simply be- 
cause two men were employed who did not belong to 
the union. Already the cost tothe union is over 500/., 
while the loss in wages to the men is over 2000/. It 
is a great outlay to oust two men. Besides which, 
positive danger may arise by the development of 
the angry jealousy between the union and the Free 
Labour Association, whatever the strength of the 
latter may be. Now that the strike has occurred, 
its future development will depend on the action 
of the Federation of Building Trades on the one 
hand, and on the attitude of the master builders 
on the other. If the federation should call out the 
members of the unions of the other branches of the 
building trades, a severe struggl3 may be anticipated. 
It is not likely that the master builders will precipi- 
tate a crisis, but they will fight on the defensive. 
The state of trade is favourable to the men; the weather, 
and the season of the year, is rather in favour of the 
employers. The Bricklayers’ Society is well able to 
bear the strain of a severe struggle ; and if none of the 
other branches are affected, they, also, will contribute 
funds in support of those on strike. The outlook is 
rather gloomy at present, but there may yet be found 
some way out of the difficulty, if the strike is not too 
far prolonged before an effort at conciliation is made. 





The report of the Ironmoulders of Scotland is more 
favourable than for some time past. There has been 
afurther reduction in the number of unemployed to 
the extent of 141. The number still out of work is 
784, with 294 in receipt of superannuation. This is a 
large army to provide for, and shows the value of a 
well-conducted trade union for purely provident pur- 
poses, quite apart from labour disputes. The report 
advised the reference to arbitration of the engineers’ 
dispute on the Clyde; happily this was settled by 
mutual concession ere the remarks in the report had 
appeared. The outlook in this branch of trade appears 
to be more hopeful as regards the remainder of the 
year. 


The boot and shoe trades appear to be settling down, 
for no mention is made in the last report of the pend- 
ing revision under the agreement made some time ago. 
Trade is reviving in come centres, but is slack in 
others. One or two incipient disputes have arisen, 
but none of any serious consequence. The question of 
the extended use of machinery still occupies atten- 
tion, but no direct action has been taken with regard 
to it. 





The new scheme propounded at the Post Office with 
reference to sorters and tracers, more especially as to 
split duties, has been published. There are to be six 
overseers at 54s. per week, with a 2s. rise to 64s. ; 
eight assistants at 48s., with 2s. rise to 54s.; 136 
sorters and tracers at 36s., with 2s. rise to 48s. per 
week. Then thereare to be 284 of second class, start- 
ing at 18s. per week, with a rise of 1s. to 203., and 
then by 2s. more up to 36s. per week. The meeting at 
the Memorial Hall, on September 30, condemned the 
scheme in toto. The men urge that their complaints 
shall be laid before the committee appointed by Mr. 
Morley. 





The directors of the Carmaux Glass Works have 
reopened the factories, so that those who like can 
return to work, and those who do not return will have 
their places filled up as men apply for work. There 
are some other incipient disputes on the Continent, 
but there is less activity in labour questions than there 
was a year or two ago. The lull is general in this 
country, in America, in our colonies, and on the Con- 
tinent of Europe. 





favour of the coalowners as regards the wages dispute. 
The joint representatives pe. 

and therefore the umpire wascalled in. His award is 
that the wages shall be reduced 24 per cent. 





In Flintshire there is a dispute which threatens to 
involve the whole of the miners of that county, and 
also Denbighshire. The men allege that the coal- 
owners are striving to reduce their wages, and that 
they are determined to resist it. The men also allege 
that the coalowners of the district try to undersell 
other coalowners by reductions in wages, and they 
appeal to the North Wales miners for support in their 
struggle. Meanwhile the price of coal is down, no 
advance being contemplated till the ‘‘colder weather 
sets in.” 





The Staffordshire chainmakers’ strike terminated on 
Monday, the masters having conceded an advance of 
10 per cent. 








EIGHT-WHEELED LOCOMOTIVE. 

WE illustrate on page 452 a somewhat interesting type 
of locomotive with rigid truck, one pair of driving and 
one pair of trailing wheels, constructed by the Baldwin 
Locomotive Works, for the Philadelphia and Reading 
Railroad Company. The appearance of this engine is 
somewhat remarkable on account of the great length and 
width of firebox, which rendered it necessary to place 
the driver’s cab on the side, instead of at the end of the 
boiler. The engine is compound, with cylinders 13 in. 
and 22 in. in diameter and 26 in. stroke. The driving 
wheels are 84} in. in diameter, the truck wheels have 
wrought-iron Vauclain centres with steel tyres 36 in. in 
diameter, the trailing wheels have cast-steel centres and 
steel tyres, 54} in, in diameter, and the total wheel base is 
22 ft. 9in., the rigid wheel base being 7 ft. The locomo- 
tive is not a large one, the total weight being about 
55 tons, the weight on driving wheels 48,000 lb., on the 
truck 39,000 lb., and on the trailing wheels, 28,000 lb. 
The outside width is 9 ft. 3hin. The boiler is straight, 
56 in. in diameter, and is made of §-in. steel plates 
with butt joints, and double-riveted circumferential seams, 
There are 324 iron tubes, 14 in. in diameter and 10 ft. 3 in. 
long, fitted with copper ferrules. The firebox is 114 in. 
long and 96 in. wide ; it is made of steel plates § in. thick 
throughout. A water-tube grate is used, and a firebrick 
combustion chamber is built in the firebox ; the fuel used 
is fine anthracite ; the working pressure is 200 lb. The 
engine is equipped with the Westinghouse automatic 


the tender are also so fitted. In connection with this 
locomotive it may be of interest to reproduce the standard 
specification of physical tests of materials used by the 
Baldwin Company in the construction of their locomotives. 
Boiler Iron.—All materials used in the construction of 
the locomotive shall be of the best quality of their respec- 
tive kinds, carefully inspected, and subjected to the fol- 
lowing tests. Notwithstanding these tests, should any 
defects be developed in working, the corresponding part 
will be rejected. 
All boiler iron to be C. H. No. 1 flange quality, and 
must be made from the best charcoal blooms, and must 
be free from mechanical defects. Should any plates de- 
velop defects in working, they will be rejected. 
A test piece to be furnished from each sheet, which 
must show an ultimate tensile strength with the grain of 
not less than 50,000 lb., an ultimate tensile strength 
across the grain of not less than 45,000 lb., and must show 
an elongation of not less than 20 per cent. A drifting 
test will be made of at least two pieces. No plates will 
be accepted which will not — of a 1}-in. hole being 
drifted out cold to 3 in. in diameter. Each plate must be 
stamped with the maker’s name and the guaranteed tensile 
strength and elongation as above. 
Boiler and Firebox Steel.—All plates must be rolled 
from steel manufactured by the open-hearth process, and 
must conform to the following chemical analysis : 


Boiler Furnace 
Steel. Steel, 
Per Cent. Per Cent. 


Carbon, between 


-15 and .25 .15 and .25 
Phosphorus, not over... 05 03 


Manganese ee 45 45 
Silicon oat Ess .03 .03 
Sulphur aah es 05 .035 


No sheets will be accepted that show mechanical defects. 
A test strip taken lengthwise from each sheed rolled and 
without annealing should have a tensile strength of 
60,000 lb. per square inch, and an elongation of 25 per 
cent. in section originally 8 in. long. Sheets will not be 
accepted if the test shows a tensile strength Jess than 
55,000 lb., or greater than 65,000 lb. per square inch, nor 
if the elongation falls below 20 per cent. 

Firebox Copper.—Copper plates for fireboxes must be 
rolled from best quality Lake Superior ingots ; they must 
have a tensile strength of not less than 30,0001b. per 
square inch, and an elongation of at least 20 per cent. in 
section originally 2in. long. Test strips must be furnished 
with each firebox for testing. 

Stay-Bolt Iron.—Iron for stay-bolts must be double 
refined, and show an ultimate tensile strength of at least 
48,000 lb. per square inch, with a minimum elongation of 
25 per cent. in a test section 8 in. long. Pieces 24 in. long 


fracture or flaw. Iron must be rolled true to gauges 


furnished, and permit of cutting a clean, sharp thread. 


not settle the question, | pe 


brake on driving and trailing wheels, and all wheels of |} 


must stand song double, both ways, without showing | - 
r 


have an ultimate tensile strength of not less than 30,000 lb. 
r square inch, and an elongation of at least 20 per cent. 
in section originally 2 in. long. 

Boiler Tubes of Charcoal Iron.—All boiler tubes must 
be carefully inspected, and be free from pit-holea or other 
imperfections. Each tube must be subjected by the manu- 
facturers, before delivery, to an internal hydraulic pres- 
sure of not less than 500 lb. per square inch. They must 
be rolled accurately to the gauge furnished by the Baldwin 
Locomotive Works, filling the gauge toa plump fit. They 
must be expanded in the boiler without crack or flaw. 

A test section 1} in. long, cut from any tube, must per- 
mit of vertical hammering without showing transverse 
cracks when flattened down. 

When tested, tubes must show a tensile strength of not 
less than 50,000 lb. per square inch, and an elongation of 
not less than 20 per cent. in a length of 2 in. 

Boiler Tubes.—Tubes of brass or copper to be of uniform 
circumferential thickness and solid drawn ; to be perfectly 
round, and to resist an internal hydraulic pressure of 
300 lb. per square inch. From the tubes under test, a 
piece 4in. long will be cut, annealed, sawn lengthwise, 
and doubled inside out without showing sign of cracks. 

When annealed they must withstand flanging cold, 
without cracking, a flange gin. broad for 2-in. tubes. 
Copper tubes must withstand flanging hot as well as cold. 
Tubes other sizes than 2 in. in diameter must flange to a 
width proportional to their diameter. 

A piece 30 in. long, annealed and filled with rosin, must 
withstand being doubled until the extremities touch each 
other without showing defects. 

A piece 30 in. long, not annealed, filled with rosin, and 
placed on supports 20 in. apart, must withstand bending 
to a deflection of 3in. without showing defects. 

Bar Iron.—Bar iron should have a tensile strength of 
50,000 lb. per square inch, and an elongation of 20 per 
cent., in section originally 2 in, long. Iron will not be 
accepted if tensile strength falls below 48,000 lb., nor if 
elongation is less than 15 per cent., nor if it shows a 
granular fracture. 

Steel Tank Platcs.—Tank plates to be rolled from 
homogeneous steel billets, and must be of good finish, 
free from surface defects, such as spalling or bad buckling. 
The steel to be of such quality that pieces taken length- 
wise of any plate selected shall show no sign of fracture 
when bent double cold over a mandril whose diameter is 
14 times thickness of plate so tested. 

Steel for Forgings.—All blooms must be of open-hearth 
steel, not exceeding 0.05 in phosphorus. 

Steel blooms should be of such quality that a test-piece, 
cut from a forging 4 in. in diameter hammered from the 
bloom and allowed to cool, should, when tested, have a 
tensile strength of 80,000 lb. per square inch, and an 
elongation of 20 per cent., in a section originally 2 in. 


ong. 
Blooms will not be accepted that show a tensile 
strength of less than 75,000 lb. or more than 90,000 Ib. 
per square inch, or an elongation of less than 15 per cent. 
Chilled Wheels.—Of approved make, and of following 
guaranteed mileage :* 


Miles. 
For 28-in. wheels ... 40,000 
oo 90-IN. 55 Sad 45,000 
ep OP gare ie 50,000 


Other sizes in proportion, 
Deficient mileage will be adjusted upon return of the 
defective wheel, or that part of same containing the 
defect causing withdrawal from service. Or, if preferred, 
wheels will be furnished subject to approved specification 
and drop test, without mileage guarantee. 

Spring Steel.—All spring steel must be manufactured 
- the crucible process, and must be free from any 
physical defects. The metal desired has the following 
composition : 
Per Cent. 
Carbon... " 1.00 


Manganese ... ia se es se 0.25 
Phosphorus (not over) Pe “ie ats 0.03 
Silicon (not over)... was Pe aes 0.15 
Sulphur ,, ‘i was me aaa 0.03 


Copper os ein lt one ve 0.03 
Steel will not be accepted which shows on analysis less 
than 0.90 or over 1 10 per cent. of carbon, or over 0.50 per 
cent. of manganese, or 0.05 per cent. of phosphorus, 
0.25 per cent. of silicon, 0.05 of sulphur, and 0.05 of 
copper. 

Phosphor Bronze.—All bronze to be made from new 
metals, and should show the following analysis : 


— 
Copper 79.70 
=—. ‘ae oa ner ae pee 10.00 
Lead ... ak oe Se a ian 9.50 
Phosphorus ... “ sa sal 0.80 


Bronze will be rejected, should analysis show results 
outside the following limits : 


PerCent. Per Cent. 
/: on oe Px below 9.00 or over 11.00 
Lead ... ee ea oo oak 11.00 
Phosphorus ... pee ss OSes 1.00 


Bronze will also be rejected, in case it contains 0.50 per 
cent. of -_ other substances than the four elements men- 
tioned in this specification. 





Sout AFRICAN TELEGRAPHY.—Telegraphic communica- 
tion has been established between Capetown and Fontes- 
villa, via Salisbury. 





* Adopted by Joint Committee of Master Car Builders’ 
Association, American Railway Master Mechanics’ Asso- 





Copper Stay-Bolts.—Copper stay-bolts must be manu- 





The Durham Mining Board umpire has decided in! 


factured from the best Lake Superior ingots; they must 


ciation, and Association of Manufacturers of Chilled Car 
Wheels, November 21, 1889, 
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NAV. wa MANU VRES, ‘FRENCH | AND 
EN GLISH. 

THE account we gave on the 27th ult. of the 
French Naval Manceuvres, carried out in July, con- 
tains matter of interest for all who follow the records 
of naval affairs in this country, or who are in any way 
connected with the Fleet. One cannot help being 
struck, first of all, by the closer resemblance to 
actual warfare of the French manceuvres as com- 
pared to those of our own Navy. This year, as 
will be remembered, strictly speaking, we had no 
naval manceuvres at all; and, indeed, the official 
designation given to the operations carried out was 
‘* Tactical Exercises.” It is very necessary to the 
proper training of officers and men of the Royal 
Navy that ‘‘tactical exercises’’ should be under- 
taken ; but then they should be in operation, more 
or less, during the whole year, whenever ships are 
cruising together, which should be much oftener 
than at present. We are much to blame in this 
respect ; but our whole system of naval adminis- 
tration is a peace system, and not a war system. 
The Parliamentarians who rule the Navy want 
something to talk about in the House of Commons 
or at election times; and from this point of 
view money spent in keeping ships at sea 
counts for nothing compared to the putting of 
another ship on a list. ‘‘ Look,” say the pullers 
of strings, ‘‘what we have done for the British 
Navy. Two ships more than the unprincipled in- 
competents of the other side gave you, and at 
little additional cost. Remark our Patriotism com- 
bined with economy!’ Thus it is we have many 
ships, though few efficient. 

It seems as if we were abandoning naval ma- 
noeuvres in this country. It is true that, compared 
to the French, we had this year a much larger 
force employed, but our operations were of a less 
instructive character. We do not fail to recognise 
the necessity for much of the work done last 
summer ; and, indeed, its great importanceisthe very 
reason it should be carried out as a matter of course, 
and without the necessity of an exceptional effort in 
mobilisation. In these days of steam, practice in 
tactics is more than everrequired. In the masts and 
sails era ships were always being manceuvred. The 
ever-varying strength and direction of the wind 
necessitated constant watchfulness. A man-of-war 
then never weathered a headland, entered port, or 
hove to for signals, without exercising her officers 
and crew in those qualities which were necessary 


9| for acting in concert with other vessels ; and to beat 


out of the proverbial ‘‘ N.E. corner ’gainst a S.W. 
gale,” was to fight a mimic battle in itself. It was 
the keeping of our ships at sea that gave us victory 
then. 

Steam has removed the intricacies of seamanship. 
Shortening and making sail, wearing ship, going 
about, shifting canvas, and all the hundred and one 
details that had to be observed to get the best 
result—or, indeed, any result—from a man-of-war 
in the old days, have been swept aside by a stroke 
The captain has but 
to turn the handle of the engine-room telegraph to 
direct his ship where he will at any speed. But 





there is, on this account, no less need of practice in 


requisite than ever. The time element is an over- 
whelming factor. The admiral of old often 
entered upon a sea fight knowing that the tactics 
of his enemy were prescribed by the conditions of 
weather ; or he could watch the sails of the hostile 
fleet, and detect a change of evolution as soon as 
it was commenced. All this gave time, but steam 
tactics are quick as the small sword ; and for this 
reason constant practice is necessary to give that 
instant command of resource by which alone an ad- 
miral directing a fleet, or a captain manceuvring his 
ship, can hope to attain the highest degree of ex- 
cellence. 

In manceuvres, too, as distinct from tactics, 
steam has increased the need of constant watchful- 
ness. When wind was the motive power, a blockad- 
ing fleet could often leave the enemy, sure of finding 
him again so long as the elements remained 
adverse to his escape ; but steam gives always a 
leading wind. The French operations off Corsica 
afford an excellent instance of this. It will be re- 
membered that one fleet, described as Fleet C, 
was held in Ajaccio by two squadrons, A and 
B, collectively its superior. The object of 
Fleet C was to escape, and this end was at- 
tained by a clever ruse de guerre. The com- 
bined squadron took up position in orthodox 
manner some distance off the port, leaving 
the swifter vessels to patrol in front of the har- 
bour. A part of the blockaded fleet put to sea, 
and, having rounded the Iles Sanguinaires, pro- 
ceeded towards the north. The lighter ships also 
proceeded to sea and turned south with lights 
masked—as otherwise the ruse would have been 
too palpable—but confident they would be ob- 
served. The trick was successful, the blockading 
Squadron B followed the cruisers, thinking they 
were pursuing the main body of the fleet. The 
blockaded ironclads were thus able to escape, and 
proceeded to a rendezvous previously arranged. 
Here they were ultimately joined by the par yom 
of cruisers which had steamed south, and h 
presumably escaped by virtue of its superior ote 
being unhampered by slower, even if more power- 
ful, vessels. Finally the remainder of the im- 
prisoned division left the harbour, and was enabled 
to force the blockade that the weakened squadron 
was attempting to maintain, and thus the whole of 
C Fleet was able to meet at the rendezvous. 

The manceuvre was a very pretty one, but the 
point we chiefly wish to draw attention to was the 
mobility that steam afforded to the blockaded fleet. 
Those who are acquainted with the Gulf of Ajaccio 
will understand that in the days of sailing ships, in 
order that one division might leave the harbour, 
double the Sanguinaires and steer north, at the 
same time that another division cleared Cape Muro 
—the southern promontory of the bay—and steered 
south, a leading wind would have been necessary. 
A northerly wind would have allowed the cruisers 
going south to carry out their programme, but 
would have given the north-going ships a turn to 
windward, which would have been fatal to the suc- 
cess of the programme. A southerly wind would 
have stopped the cruisers; and had the wind 
been from the west, the whole fleet would have been 
embayed. With a breeze from the east the 
manceuvre would have been easy, for the wind 
would have been fair for getting out of the gulf, 
and once outside there would have been what 
sailors call a soldier’s wind, that is, the divisions 
would have been able to sail either north or south 
with the wind abeam, the north-going ships on the 
starboard tack, and those proceeding south on the 
port tack. Of course, some variation from a due 
easterly wind would have been permissible, but it 
must be remembered that the old line-of-battleships, 
with their high top sides, were not very close-winded. 

This single aspect of the lessons from the 
manceuvres is worth noting, as it has become so 
fashionable of late to talk of ‘‘the teachings of his- 
tory ” handed down from our past naval wars, as 
if they were to be taken as an infallible guide for 
the future. In regard to policy, the warnings of 
the past era are still invaluable; in regard to 
manceuvres they are useful, if applied with dis- 
cretion ; in regard to tactics, they are all but 
worthless. 

One cannot help contrasting the stirring record 
of the French manceuvres with our own spiritless 
operations of last summer. When the Admiralty 
first started naval manceuvres on a large scale, there 
was life and interest in them. We do not expect 
the Fleet to be made a raree show, and the man- 





tactics ; indeed, promptness of decision is now more 





ceuvres to be look on as simply a means of pro- 
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viding picturesque descriptions for the daily papers. 
But it so happens that war is an engrossing pursuit, 
and the more closely sham war is made to represent 
the real thing, the more exciting it becomes. That 
in itself is a good point. The great use of the 
manceuvres is to prepare sailors for war, so far as 
that can be done short of actual hostilities. What 
may be described as a by-product is the interest in 
the Navy excited in the breasts of the general 
public by the picturesque aspect of the proceedings. 
This is a factor of more importance than might at 
first appear, and it very possibly means a cheerful 
million or so on the estimates every year. But the 
chief thing is the influence on the personnel of the 
Navy. We well remember the “night attack ” at 
Portsmouth of 1879. That was little more than a 
small affair of boats, but it raised an amount of 
enthusiasm amongst the sailors engaged which would 
be almost incredible to the average landsman. A 
boom was constructed, and the object was to blow it 
up ard open a passage to Portsmouth Harbour. 
One division of boats was engaged in the defence 
and another in the attack. It will be remembered 
that the attempt on the boom was successful, but 
so great was the ardour of bothsides that, whenever 
two hostile boats approached each other, it was all 
the officers could do to prevent the men from falling 
to with oars, boat-hooks, and stretchers ; the im- 
memorial weapons when boats’ crews have had small 
differences to settle between themselves. That 
was a touch of realism which would have shocked 
the more staid authorities at Whitehall ; and from 
Dr. Watts’ point of view, no doubt, was very sad ; 
but it gave a zest to the proceedings which made all 
hands wish for another turn of the same sort, in 
spite of the hard work that was entailed. 

That night attack was the forerunner of the 
annual naval manceuvres that have followed, and 
which, for some time, were carried out in a manner 
which not only raised the spirit of the Fleet, but 
afforded most useful object lessons to those direct- 
ing the operations. But a change has gradually 
come about, until the climax was reached this year, 
with the foolish excursion into the Atlantic and its 
impotent conclusion. 

There are some lessons which the French, also, 
may gather from the manceuvres in the Mediterra- 
nean beyond the natural lessons on naval strategy 
which it is their primary mission to afford. The 
accidents to machinery of ships read like a chapter 
from the early history of our own manceuvres, when 
we subjected our ships to more stress, and told of 
their failures with a frankness which was altogether 
surprising, and which has not been continued. The 
record of mishaps shows how largely lame ducks 
will bulk in future war, irrespective of damage 
done by shot, shell, and torpedo. The moral is 
that the engineering resources of a country will be 

_@ most important factor, not, as is so often foolishly 

assumed, from the fact that men-of-war can be 
built after a war has been declared, but for the 
purpose of repairing and fitting again for service 
ships that have been not too seriously damaged. 
In this respect we have a decided superiority, and 
it behoves the country to make every effort to 
maintain it. 

The influence of the traditional caution, or 
rather disinclination to expose their ships—for 
Frenchman have never hesitated to expose them- 
selves to danger—which their brilliant naval his- 
torian, Julian de Graviére, never ceased to deplore, 
was not altogether absent during the operations of 
July. In peace manceuvres, however, that is, 
perhaps, inevitable. In war, risks would be cheer- 
fully run and mishaps condoned which would be 
inexcusable in peace. The failure of the Reserve 
men to observe punctuality is a matter which con- 
cerns the French people alone, and doubtless is a 
feature which will be prevented from again occurring. 
Doubtless it arose through misapprehension on the 
part of the men, rather than from any premeditated 
slackness in joining the Fleet. 

By the Table we prepared, and which appeared 
with our former article, it will be seen that a good 
many of the ships engaged were by no means of 
modern construction. Putting aside torpedo craft, 
three were launched in the seventies, 18 in the 
eighties, and only four during the present decade. 


THE WASTE AND SUPPLY OF 
SHIPPING. 
We have from Lloyd’s Registry this week two 
statistical returns which present the credit and 
debit side of the shipping industry. In the one 








we have the fact that 208 vessels of 143,594 tons 
have been lost, or broken up, during the quarter ; 
in the other the statement that during the three 
months 159 vessels of 290,330 tons have been 
launched for the merchant navy. There is thus for 
this particular period a net increase in shipping of 
147,000 tons. Moreover, one-half of the tonnage 
removed was sailing ships, while of the tonnage 
launched only 4.1 per cent. was sailing tonnage, so 
that the carrying efficiency of the new tonnage is 
several times that of the old tonnage. This fact is 
sufficient reason for the very slow recovery in 
rates of freight. Moreover, there is no indica- 
tion of decrease in shipbuilding activity. The 
tonnage on hand at the end of last month was 
more than it has been in several preceding 
quarters. During the past fortnight, too, as 
has been recorded in ENGINEERING in the usual 
course, quite a number of new ships have been 
ordered, so that it may be taken that at the present 
time the tonnage is higher than it has been for two 
or three years. Again, the sailing ships make but 
a small proportion of the total. The rativ could not 
well be less, if such ships are not to disappear. 
The tendency is to build ships of large cargo capa- 
city, especially in the nitrate trade. Here the 
practice now is for the nitrate merchant to own 
his ship, and to send her back direct to the West 


Coast of South America in ballast if nothing better | - 


offers. Oudinary ships, therefore, have but an 
indifferent chance of a nitrate cargo ; it is regarded 
as satisfactory if a ship can work her way back 
from the colonies by the West Coast with the 
smallest margin of profit. 

We give a Table showing the tonnage under 
construction, from which it will be seen that with 
one exception the tonnage is higher than at any 
period since 1892, and that the decrease on the 
figures of that year is solely due to sailing tonnage. 
The small number of sailing vessels now built must 
have a direct influence in keeping down the aggre- 
gates, for a steamer overtakes three times the work 
of a sailing ship in any given time. 


Merchant Vessels under Construction in the United 








Kingdom. 
| 7 | Per Cent. 
— No. Tons. of Sail. 
| ies 
October, 1895 .. | 856 716,575 3.84 
July, 1895 | 339 707,079 4.8 
ONS rr re 356 656,318 42 
January, 1895 .. res <e 324 658,286 8.94 
October, 1894 .. ‘ 327 653,331 5.5 
July, 1894 398 718,204 7.3 
April, 1834. 414 725,203 8.5 
October, 1893 .. | 326 616,560 13.5 
5 ARR sc | 385 678,780 14.0 
July, 1892 447 778,462 19.0 
April, 1892... | 493 833,078 23,2 
January, 1892 .. 494 793,913 25.0 





The warships building are not included in the 
Table given, and thus there must be added 136,455 
tons, a larger total than for any year since the 
Naval Defence Fleet was being constructed in 
private yards. Moreover, there are 125,000 tons 
under construction in the Dockyards, so that steel 
merchants and marine engineers have to supply 
material and machinery for 980,000 tons of ship- 
ping. The most important warships are the 
Terrible and Powerful, building respectively at 
Clydebank and Barrow. We understand these are 
being pushed forward, and that the former will be 
on trial early in the new year. Already some of 
her Belleville boilers have been subjected to 
evaporative tests, and the results have been grati- 
fying to the Admiralty officials. The Jupiter, a 
battleship of 14,900 tons, will be launched from 
Clydebank in five or six weeks, and, in connection 
with this establishment, Lloyd’s make a remark to 
the effect that seven gunboats, of a total displace- 
ment of 1500 tons, have been built and completed 
at Clydebank between the issue of one quarterly return 
and another, so that, owing to speed of construc- 
tion, no cognisance of them is taken in the Tables. 
Messrs. Laird are hurrying forward with the Mars, 
battleship, while the Dockyards are doing quite 
exemplary work with their battleships, another of 
which, the Victorious, is to be floated out next week 
at Chatham. The other naval work includes six 
second. class cruisers and 25 torpedo-boat destroyers, 
two battleships of 11,000 tons for Japan, four 
cruisers totalling 14,000 tons for a foreign Govern- 
ment building at Elswick. Thereis every prospect, 
too, of this warship work being increased. The 
Admiralty have invited tenders for the construction 
of three first-class wood-sheathed cruisers—im- 
proved Blenheims. These will be 455 ft. long over 





_all and 435 ft. between perpendiculars, 69 ft. beam, 


and at 25 ft. 3 in. draught will displace 11,000 tons. 
They are to be fitted with Belleville boilers for 
20,000 indicated horse-power engines, which will 
drive the vessel at 204 knots speed. These cruisers, 
of which a fourth is building at Pembroke, will be 
heavily armed, and in size, power, and fighting 
qualities come next the Terrible and Powerful. 
The Chilian Government have also asked builders 
to submit tenders for building a cruiser, and the 
Japanese Government is expected to place orders 
in the near future, so that alike in merchant and 
Navy work builders are well occupied. Whether 
they will obtain prices which will yield a profit, 
that is quite another story. 

As with the naval work, so with merchant ton- 
nage; much of it isin an advanced stage. With 
warships there is barely one-half of the tonnage 
to launch, and it may be taken that ere the year is 
out only four or five cruisers will be still on the 
stocks, plus, of course, such work as is soon to be 
given out. Of merchant tonnage only 22 per cent. 
is in the initial stage of construction. This is 
rather below the average of recent quarters, as is 
shown by the appended Table ; but probably it 
may be regarded as satisfactory, in view of the 
tonnage ordered within the past fortnight. 


Merchant Visscls in Initial Stages of Construction. 








| Per Cent. to 
oo No. Tons. po Dn Total 
y Tonnage. 
Octover, 1895 ..| 67 | 158,170 | 235 22.1 
July,1895 ..| 79 | 163,680 | 7.2 23.0 
April, 1895 .-| 538 127,904 | 11.0 | 19.5 
January, 1895..; 70 | 146,086 | 7.16 | 22.4 
October, 1894. | €0 | 156,485 | 5.4 24.0 
July, 1894 80 | 165,933 | 6.16 23.0 
April, 1894 -| 122 | 271,808 8.85 37.6 
January, 1894... 103 | 176,621 | 12.7 28 45 
October, 1893 ..) &7 | 189,197 | 10.0 20.6 
January, 1893 .. 76 | 154,869 | 19.2 27.0 





As to the condition of the industry in the various 
districts, the Clyde occupies a most satisfactory 
position. Not only have the builders there a very 
large share of the warship work—53,000 tons ; but 
they have 230,000 tons of merchant work, to which 
must be added over 30,000 tons booked during the 
past two or three weeks. Three months ago they 
had 247,000 tons of merchant work, and that total 
was the highest for two or three years. In July 
last year it was closely approached, with 239,196 
tons, but with the exception of these two periods 
the condition now is the most satisfactory for a 
long time. Tyne builders, on the other hand, 
have had the tonnage on their books reduced as the 
result of the quarter’s work, for in July they had 
121,688 tons; now they have 108,788 tons, and 
although this latter is quite up to the average of 
last year, it falls short of the preceding years. 
Indeed, builders generally have 20 to 25 per cent. 
less work than they could quite comfcrtably under- 
take. The condition is worse still on the Wear, 
where the tonnage is 51,815 tons, the measure- 
ment of 24 vessels. This is a trifle more than half 
what it was three months ago, and is not by any 
means a half what it should be. The Tees, on 
the other hand, is in a more favourable position 
than for a long time, and the builders there have 
more work even than the Newcastle builders, their 
tonnage being 119,895 tons, the total of 42 boats. 


‘This is 7000 tons more than a year ago, when the 


total was verylarge. Hartlepool and Whitby have 
about a normal total, 18 vessels of 51,480 tons. If 
anything, they are better off than for some time. At 
Barrow the amount of Government work makes up 
for the decrease in merchant tonnage, which is 
14,100 tons, about a third what it has been in some 
previous periods. At Belfast the abnormally high 
rate of production continues, and the rapidity with 
which launches follow each other from Messrs. 
Harland and Wolff’s large yards promises a record 
total for the year. Yet the amount of work still 
on hand in Belfast (98,488 tons, the measurement 
of only 18 vessels), while not so great as in July by 
12,000 tons, is nevertheless satisfactory. 

We have shown that the tonnage under construc- 
tion largely exceeds the losses, and this is in 
addition to the fact that for the quarter under 
review the losses were rather under the average, 
which last year was 177,000 tons, against 143,594 
tons, but for the same quarter last year the total 
was about the same, 146,413 tons. As we have 
said, nearly one-half, or 75,912 tons, were sailing 
ing ships, mostly wooden or composite. Again, 
14,832 tons, or over a fifth of the ships, were 
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broken up; but missing and wrecked ships make 
up too large a total—39,000 tons, or more than 
half. Norway accounts for a fourth, the rate 
of loss being 1.68 per cent. of the total ships 
owned, the Dutch rata 1.90 per cent., Germany 
1.44, Italy 1.24 per cent. Britain occupies a most 
exemplary position with .31 per cent. for steamers 
and .59 per cent. for sailing ships, the mean being 
.37.. Denmark, with a very small fleet, alone has a 
lower mean rate. Austro-Hungary has, in all, 1.5 
per cent. of losses, Norway 1.47, Sweden 1.36, 
Italy 1.01, America .81 France .76, Spain .74, 
Holland. 56, Germany .46 per cent. But we 
entered into this question so fully quite recently 
(page 304 ante), that we need not again comment on 
these unusually high rates of mortality. 





THE WEATHER OF SEPTEMBER, 1895. 

SEPTEMBER has blown soft, dried up ditches and 
delayed the fading away of fair summer’s pride. It 
has afforded an unmistakable specimen of glorious 
autumn weather, though autumnal tints and shades 
were apparent. The summer, during its usually 
reckoned period, was fine and pleasant, and it 
lingered into autumn in a most ardent phase. Sep- 
tember has been the hottest month of the year. 
The heat was not only phenomenal, it was over- 
powering. Heat exceeding 80 deg. on many days 
culminated in 86 deg. on the 24th. The month 
commenced sultry and ended hot. Stormy winds 
blew on the 11th and 12th; all the rest of the month 
the atmosphere was uncommonly still and quiet, 
with a tendency to haze or mist, increasing fre- 
quently to fog in places. There was abundance of 
sunshine and very little rain. Many nights were 
starlit but not cold, as the haze was suflicient to 
prevent chilling radiation from the ground, which 
during sunshine heated up to 130 deg. and more. 
The month is in striking contrast with February ; 
the one abnormally hot, the other abnormally cold. 
It is rather remarkable that thunderstorms were 
not frequent. The first month of autumn may well 
have inclined a poetical agriculturist to feel ‘* the 
summer still doth tend upon my state,” for the 
weather was superbly beautiful, the early days were 
exceedingly favourable for harvesting, and the 
entire month for a good aftermath, preparing the 
ground, and seeding. 

The mean pressure and temperature of the atmo- 
sphere at extreme positions of the British Islands, 
to which the Isle of Man is central, were as follows : 

















‘ Mean A 
Mean Difference Difference 
Position’. | Pressure. | from Normal. — from Normal. 

in. in. | deg. deg 
North 29 92 above 0.16 | 65 above 2 
South 30.14 oe wat 63 os &§ 
West 30.03 er |; 60 eo» 
East 30 13 er 60 a es 
Central 30.08 os wat 59 a 








The distribution of rain in frequency and quantity 
may be roughly inferred from the following re- 
sults : 














Places. Rainy Days. | Amount. on Sak: 
in, in. 
Sumburgh .. 22 | 4.77 1.45 more 
oe 4 0.17 3.24 less 
Valentia ° 11 1.36 a7 
Yarmouth .. és 4 0.53 238 ,, 


The daily general directions of the winds over 
these islands give a resultant for frequency from 
S.S.W., for estimated force from S.W., for mean 
distribution of barometrical pressure from W.S.W. 
Atmospherical pressure and temperature were above 
the normal values. A September so hot all over 
the kingdom has not occurred during the last 15 
years at least. The rainfall on north Scotland 
exceeded the normal amount, but in all other parts 
there was a notable deficiency ; England especially 
experienced a condition of drought, such as has not 
happened at this time of year during, at least, the 
last 15 years, though there was less rain in the 
north of Scotland and the west of Ireland in 1894. 
On the Ist, 1.22 in. of rain was measured at Sum- 
burgh Head, and the thunderstorm on the 7th gave 
1.78 at Strathfield Turgiss, and 1.24 at Camden 
Town, of which 0.39 fell between 4.20 a.m. and 
4.304.m. Atmospherical pressure was least, 29 in., 
on the 11th, an extensive south-westerly gale 
blowing ; greatest, 30.4, on the 20th. The mean 
temperature of the air, at 8 a.m. Greenwich time, 





for the entire area of the British Islands, at sea- 
level, was on the 2nd. 61.5 deg., 6th 57 deg., 
10th 60.5 deg., 13th 54 deg., 18th 57.5 deg., 
20th 53 deg., 25th 61 deg., 30th 60 deg. The 
highest temperature, 87 deg., was reported at 
Greenwich on the 24th; the lowest, 31 deg., at 
Glenlee on the 20th. Maximum temperatures ex- 
ceeding 80 deg. were general on several days, 
every day, indeed, of the last week. Thunder- 
storms occurred in south-east England on the 7th, 
in north Scotland on the 10th, in Ireland on the 
23rd. Aurora was seen in north Scotland on the 
6th, 10th, 12th, 20th, 22nd, and 25th. Mist was 
very prevalent, inclining to fog in places. On the 
19th, fog led to the loss of the Edam by collision, 
the steamer being 15 miles off the Eddystone. 
Reckoning by the weather notations, clear bright 
days ranged between 14 in east England and 6 in 
north Scotland ; overcast days between 16 in north 
Scotland and 5 in south England. Hazy or misty 
mornings ranged between 10 in the south-west of 
England and 1 in north Scotland ; foggy between 
4in east England and 1 in north Scotland. 

During the four weeks ending the 28th, the 
duration of bright sunshine, estimated in percentage 
of its possible amount, was for the United King- 
dom 49, Channel Isles 66, south England 65, 
east England 62, south-west England 56, central 
England 55, north-east England 52, south Ireland 
47, north-west England 44, east and west Scotland 
42, north Ireland 36, north Scotland 22. The week 
ending the 28th had 62 per cent. of sunshine for the 
United Kingdom, as much as 81 in east and 83 in 
south England. 

The metropolitan death rate averaged 16.4. 





THAMES BRIDGES.—No. XXIII. 
38,—Winpsor Roap BRIDGE. 


Berore the days of the Norman Conquest, 
Windsor was the Royal seat as well as a much 
valued appanage to the Church, which exchanged it 
to William the Conqueror, who commenced the 
construction of the most famous castle in England. 
It is probable that the first bridge erected over the 
river at this place, dates from Norman times, pos- 
sibly earlier, although from the fact that when 
Windsor was used as a residence by Anglo-Saxon 
kings, the road to London laid through Staines and 
over the bridge at Chertsey, it appears probable 
that the first Windsor Bridge was of Norman work. 
It is certain that in 1276 a bridge had been long 
enough in existence to have fallen into bad repair, 
for in that year ‘‘ the poor inhabitants of Windsor 
presented a petition to the King in Parliament at 
Carlisle praying His Majesty to allow them to take 
pontage at Windsor for eight years to enable them 
to repair and amend the bridge, which was much 
dilapidated, so that no carriages or horses were 
able to pass over it without great damage, and 
stating that there was no rent or other means to 
keep the bridge, and upon this petition a pontage 
for five years was allowed.” This and subsequent 
arrangements would seem to have been satisfactory 
for nearly a century, by which time the old bridge 
had been replaced by a new one, the privilege of 
taking toll having been secured by an Act of Par- 
liament passed in the reign of Richard II. A few 
years later, in 1387, the King being then at war 
against the Dukes of York and Gloucester, caused 
the bridges at Windsor and at Staines to be de- 
stroyed in order to cut off the communications of 
the rebels. 

Windsor Bridge was shortly afterwards recon- 
structed, as in 1407 and in 1411 we find that 
pontage was again granted and a keeper of the 
bridge appointed. The function, however, must 
have been a nominal one, as the salary attached 
to the office was only 6s. 8d. per annum. Hence- 
forth the repairs were placed under the charge 
of the Corporation of Windsor, as is shown by the 
following extract from the municipal accounts 
in the year 1510: ‘‘ Andrew Bereman was allowed 
for Repacons don Uppon the brige as in pylyng 
Joistyng plankyng Rayling and other Workman- 
ship as it apperyth by his boke, XXXI. li. Vd.” 
The custom of granting oak from the Royal forests, 
which obtained with other bridges on the Thames, 
was also followed at Windsor, and numerous 
entries referring to this gift of material are in 
existence. Inthe third year of Queen Elizabeth, 
the warden of the bridge issued his accounts, which 
show that the revenue from tolls exceeded the ex- 
penditure by the sum of 16/. 4s. 8d. The bridge 
constructed in the early part of the fifteenth cen- 





tury was nominally in existence until it was re- 
placed by the existing structure, although the con- 
stant repairs that were necessary amounted to actual 
renewal. In 1775 the Corporation of Windsor 
applied to Parliament for powers to erect a new 
bridge, but they were defeated, owing to the 
opposition raised by the inhabitants of the town, 
and for several years the work of maintaining the 
old bridge was continued. It was not until 1819, 
in the fitty-ninth year of George III., that an Act 
was obtained sanctioning the building of a new 
bridge, which was commenced in 1822, and was 
opened for traffic in 1824. This bridge, which was 
designed bya Mr. Hollis, is illustrated on page 456, 
and consists of three arches of cast iron springing 
from granite piers, and presents some similarity to 
that at Vauxhall ; the total length is 260 ft., the 
width 29 ft., and the centre span measures 56 ft. ; 
it possesses no features of special interest, though it 
is a good example of early cast-iron work applied to 
bridge building. 

Before leaving Windsor we may add a few words 
about the old bridge at Datchet extracted from 
‘The Annals of Windsor ;” Tighe and Davis, 1858, 
a book from which much of the above information 
has been obtained: ‘‘Datchet Ferry belonged in 
the reign of William III. to a Colonel Fletcher, 
who sold it to the King. In 1706 Queen Anne 
erected a bridge at the same spot and discontinued 
the ferry, the tolls of which she was entitled to by 
descent from William III. This bridge was appro- 
priated to the public at all times without any pay- 
ment or restriction whatever. It was rebuilt about 
1770 ; the bridge then erected was a wooden one 
of 10 arches, resting upon stone piers. It subse- 
quently underwent repairs at various times at the 
expense of the Crown. In 1795 it became impas- 
sable in consequence of part of it falling in, and 
George III. provided a ferry, of which the public 
enjoyed the free use. In consequence of the 
destruction of the bridge the erection of another 
one lower down, froma place called Neville’s Bridge 
to near Southley, was contemplated, and an Act of 
Parliament was obtained in 1801 for the purpose of 
making a turnpike road from Windsor over the 
bridge into the London-road at Highbridge and 
Longford, in Middlesex. This bridge, however, 
was not erected, and the ferry being found very 
inconvenient, indictments were preferred against 
the two counties of Berks and Bucks to compel 
them to jointly rebuild the former bridge, on the 
principle that the Crown having made the bridge 
for the common good of all its subjects, was not 
bound to repair it. The action in the Court of 
Queen’s Bench seems to have gone against the 
counties, and a wooden bridge, supported on the 
former piers, was eventually erected by the two 
counties, and opened for public use in the early 
part of January, 1812. The recent erection of the 
Albert and Victoria Bridges, the one above and the 
other below the village of Datchet, has superseded 
the necessity of any longer maintaining the old 
bridge, which has been accordingly recently re- 
moved. 

On the next page we give a sketch of the Datchet 
Bridge, copied from Ireland’s ‘‘Book of the 
Thames,” as it appeared at the end of the lastcentury. « 


39.—TuHe Winvsor BRIDGE OF THE GREAT 
WeEsTERN Rattway Company. 


The Great Western Railway and its branches 
cross the Thames at various places above Windsor, 
amongst others at Maidenhead, Marlow, near 
Goring, at Moulsford, and at Oxford. The bridge 
that we illustrate on page 456 carries a branch of 
the railway over the Thames, from Slough to a ter- 
minal at Windsor, alittle above the road bridge just 
described. It is of a type that was designed by 
Mr. I. K. Brunel, about 1840, and was first em- 
ployed by him on the Usk Viaduct of the South 
Wales Railway. This viaduct had been constructed 
by him in timber, but it was destroyed by fire 
almost before it was completed. Iron trusses were 
then substituted, the largest span, however, being 
100 ft., only about half the width of the Windsor 
Bridge. There is in the design of these bridges, as 
indeed there was in almost all Brunel’s work, a 
great amount of originality and boldness, and the 
fifty years of useful service that the Windsor 
Bridge has given, is a sufficient proof of the 
excellence of the design, which was far in advance 
of anything that had been attempted before that 
time. Three trusses are employed, the centre one 
being twice the strength of those outside. Each 
truss consists of an arched top member, or, rather, 
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of a polygonal rib, triangular in section, and made 
up of atop flange of horizontal plates, to which 
are attached webs meeting at the bottom of the rib, 
and to which the vertical suspension members are 
secured ; these latter support the lower boom of 
the truss. The annexed diagram shows approxi- 





mately the section of the girder in the middle of its 
length, and from this it will be seen that the sus- 
pension members are not only attached to the 
inclined webs, but they are taken up to the under- 
side of the flange-plate, and are secured thereto. 

It will be noticed by examining the illustration 
on page 456 that where these inclined members 
occur, as well as midway between them, the webs 
are stiffened by cover strips riveted to them. The 
form of open bracing that connects the top rib with 
the bottom girder is also given, and a section of this 
latter is indicated in the diagram just referred to. 
This section shows that the top and bottom flanges 
of the lower boom are not straight, but curved, 
and that the bracing is secured to the web, cover 
strips, as in the case of the upper rib, being 
introduced. The character of the top horizontal 
bracing connecting the girders is shown in the 
illustration on page 456 ; it is arranged in panels 
15 ft. long, and is composed of H and T irons, 
It is extended over the curved top members of the 
trusses as far as the headway for passing trains 
permits. Of course the ends of the bottom boom 
are connected to those of the arched rib so as to 
absorb its thrust as well as to support the roadway. 

At the point where the bridge is placed, the 
width of the Thames is about 150 ft., which, with 
the necessary allowance for a tow-path on one side, 
made the clear span of the bridge 187 ft. measured 
on the axis, which forms an angle of 60 deg. 
with the river. The illustration on page 456 gives 
a good idea of the general appearance and construc- 
tion of the bridge. As will be noticed, the 
approaches on each bank are formed with brick 
viaducts, that on the Windsor side of the river 
sweeping for a long distance, witha bold curve 
towards the terminus. This viaduct crosses a 
narrow branch of the river, one of the bridge 
piers being placed on an island. [Each pier 
consists of a double row of three cast-iron cy- 
linders, set at a distance of 9 ft. apart from 
centre to centre, in the direction of the bridge, 
and 17 ft. 6 in. between centres transversely. 
It will be observed that these dimensions provide 
an unusual width of platform for the bridge, which 
is explained by the fact that this, like other Great 
Western bridges, was constructed for the broad 
gauge. The 12 columns forming the piers are all 
similar in construction ; they are 6 ft. in diameter 
outside, and were cast in 6-ft. lengths. These sec- 
tions were made with internal flanges, 4 in. wide, 
by which the lengths are connected, 16 bolts, 12 in. 
in diameter, being used at each junction. The 
heavy moulded cap of each cylinder was cast sepa- 
rately and bolted to the top section ; the thickness 
of metal employed throughout is 1# in. The 
nature of the ground on the site of the founda- 
tions is excellent, and it was found unnecessary to 
sink the cylinders to a considerable depth before a 
bed of hard gravel was met with. When each 
cylinder was in place, it was filled with cement 
concrete. The method of making the foundations 
is thus described in Brunel’s Life of his father 
‘* The cylinders were sunk by excavating the gravel 
from their interior by hand dredging, and placing 
weights on the top so as to force them down. When 
each cylinder had, by this means, been sunk low 
enough to insure a good foundation, it was filled 
with concrete in the following manner: A mixture 
formed of Thames ballast and Portland cement in 


the proportion of § to 1 was put into a canvas bag ; 
this was lowered inside the cylinder to the bottom, 
and by pulling a rope the mouth of the bag was 
opened, and the concrete deposited under water 
in the bottom of the cylinder. Whenever the work 
was interrupted, great care was taken before re- 
commencing it to clear off any deposit, in order that 
the new concrete might adhere well to the old. 
When the cylinders had been filled to such a height 
that there was no danger of floating up when 
emptied, the water was pumped out. The inside 
was then filled with concrete in the ordinary 
manner. On the top were placed oak platforms, 
which support the trusses of the bridge.” The 
distance between the trusses is 17 ft. 6 in. centre 





to the weight on the bridge. With the timber 
viaducts this was an advantage, since it kept the 
various parts of the framework in close contact, 
and prevented sudden jars being brought on them 
by the rapidly applied load of the passing train, 
Even on the large bridges the cost of the extra 
material requisite to support the weight of the 
ballast was more than compensated for by the ad- 
vantages above referred to. Mr. Brunel employed 
timber flooring, as being the safest in the case of 
carriages getting off the line, and also as being the 
cheapest. This flooring in the iron bridges was 
generally laid diagonally on wrought-iron cross- 
girders, which were grag not at right angles to 
the line, but obliquely, in order that the two wheels 
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to centre ; their general character has already been 
noticed. The ends of the girders rest on an 
oak bedding 24 in. thick, placed in cast-iron 
boxes 6 ft. high and bearing on a bottom wrought- 
iron plate 2 in. thick. Beneath this is the roller 
bearing placed on 12-in. American oak timbers 
faced with a g-in. iron plate. The roller bearing, 
two sets to each truss, contains each nine wrought- 
iron rollers 1 ft. 11 in. long and 48 in. in diameter ; 
they are spaced 5} in. between centres, and have 
spindles running in the frames. The whole is in- 
closed in a box intended to contain oil. The brac- 
ing panels of the girders are 10 ft. wide ; the vertical 
suspension members are each made of a plate ? in. 
thick and 1lin. wide, stiffened at each side by 
double angle-irons ; the diagonal members are flat 
bars 4in. wide by lin. thick. Gusset plates are 
riveted to the top and bottom booms, and the 
verticals and the diagonals are attached to them 
by 3-in. bolts. The diagonals are made in two 
pieces connected together by cotters passed 
through slotted holes, so that the lengths can 
be adjusted. It is a somewhat curious detail 
that the cross-girders carrying the floor are not 
placed at right angles to the main trusses, but 
parallel to the course of the river ; they are attached 
to the bottom plates of the lower boom, and consist 
of plate girders 12 in. deep, with webplate 4 in. 
thick, and stiffened by top and bottom angle-irons ; 
they are spaced 4 ft. 6in. apart. The platform is 
close floored with 4-in. planking set at right angles 
to the cross-girders ; every fifth plank is bolted to 
the upper flanges of these latter. 

Great solidity of construction, characteristic of 
so much of Brunel’s work, is noticeable in this 
bridge, and the arrangement of flooring adopted is 
to be found in most of his railway viaducts. Touch- 
ing this detail we quote from Brunel’s Life the fol- 
lowing paragraphs: ‘‘The ordinary permanent 
way was laid over the bridges with ballast of sufli- 
cient thickness to enable the road to be kept in 
repair in the same manner as the other parts of the 
line. As there was no change in the nature of the 
support given to the rails, no concussion was caused 
by a train entering or leaving abridge. The ballast 
took off from the structure the vibration of the 
train ; and, in the event of carriages or even engines 
getting off the line, it helped in a great measure 
to prevent their ploughing through the flooring. 
Where the flooring was of timber the ballast pro- 
tected it from fire. Also in long bridges there was 


no necessity for any contrivance of sliding rails to 
allow for the effects on the structure of changes of 





On the other hand, the ballast added 


temperature. 


of the same axle of an engine or heavy wagon 
might be on different cross-girders at the same time. 
By this arrangement the cross-girders could be 
made of less strength, anda saving effected in their 
cost and weight.” 

We may mention that the Great Western Rail- 
way Company obtained the Act authorising the 
construction of the line from Slough to Windsor 
in 1848 ; the bridge was completed in 1849. 





NOTES. 
AMERICAN METALLURGICAL INDUSTRY. 

THE great activity which has been regained by 
the American iron trade is one of the most remark- 
able features in the current business situation in the 
United States. Two and a half years since, the 
Americans were making between 175,000 tons and 
180,000 tons of pig iron weekly. When the great 
panic commenced in August, 1893, the output fell 
to 107,042 tons per week, and by October, 1893, it 
had further declined to 73,895 tons per week. 
During the next six months there was a slight 
recovery, until in April, 1894, the output had risen 
to 126,732 tons per week. Then another serious 
check was experienced, until in June, 1894, the 
production had fallen away to 62,517 tons per 
week. In July, 1894, there was, however, a rally 
to 85,950 tons per week, and in the following month 
the rally assumed more importance, and the pro- 
duction rose to 115,356 tons per week. Twelve 
months since a weekly output of 151,113 tons had 
been attained. In December, 1894, the weekly 
production was 168,762 tons. During the next 
three months there was another comparatively 
unimportant check, the weekly output in March 
this year standing at 156,979 tons. Little change 
occurred during April, May, and June ; but in July 
the production advanced to 171,194 tons per week, 
and in August to 180,525 tons per week. In Sep- 
tember the aggregate weekly productive capacity 
was as much as 194,029 tons, so that it would 
appear that the Americans are now making more 
pig iron than at any previous period in their in- 
dustrial history. The rapid increase in production 
which has been observable of late, appears also to 
rest on a good solid basis and to be little speculative. 
This is shown by the fact that the stocks of pig 
in hand decreased from 648,132 tons at the com- 
mencement of June to 447,711 tons at the com- 
mencement of September. In other words, cur- 
rent production was not only fully absorbed, but 
more than absorbed, by current consumption. To 





the 194,029 tons representing the weekly out- 
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put of September, coke and anthracite furnaces 
contributed 189,653 tons, and charcoal furnaces 
4376 tons. As our readers are well aware, there 
has been a considerable development of metal- 
lurgical industry in the Southern States during the 
last 10 or 15 years; but the progress of the 
South in ironmaking appears to have exerted 
little, if any, effect upon the older metallurgical 
industries of Pennsylvania or Ohio. In the Sep- 
tember weekly production of coke and anthracite 
furnaces the South figured for the following totals : 
Virginia, 6109 tons; Kentucky, 1073 tons; Ala- 
bama, 17,197 tons ; Tennessee, 5083 tons ; Georgia, 
492 tons. The weekly output in Pennsylvania in 
the same period was 99,321 tons; and in Ohio, 
23,365 tons. Illinois contributed 21,038 tons to the 
general total. It is, perhaps, right to remark that 
the charcoal furnaces of Pennsylvania were produc- 
ing in September only 140 tons per week, and those 
of Ohio 376 tons per week, while the charcoal fur- 
naces of Tennessee were making 400 tons ; those « f 
Georgia, 260 tons ; and those of Alabama, 267 tons 
per week. Michigan stands first as a charcoal fur- 
nace district, and was making 1476 tons of pig per 
week in September. 


Tue Russian TorPEDo-Boat DESTROYER 
“© Soko.” 


The new Russian torpedo-boat destroyer the 
Sokol, or in English the Hawk, which has recently 
been built by Messrs. Yarrow and Co., was taken 
out on Saturday last for a trial at powers lower 
than the full power. Occasion was taken of the 
trial to show the vessel to a number of foreign 
Government officials and others. It was a notice- 
able fact, however, that no representative of the 
British Admiralty was present. We have already 
described this remarkable boat in a previous issue 
(see page 334 ante), when we gave an account of 
her official trial. It will be remembered that 
at full speed on the three hours’ run she made 
29.762 knots with less than 4000 indicated horse- 


BUILDING OF 





THE INSTITUTION 
(For Notice, see Page 462.) 





power. The Sokol is 190 ft. long by 18 {t. 6 in. wide. 
On Saturday last, in addition to the crew, there 
were about 100 persons on board. The boat left 
Gravesend about noon, and proceeded down the 


river to the Maplin Mile. ‘The chief features of the 
day were two half-hour runs. The first was made 
with open stokehold, when 274 revolutions were 
made, giving 1050 indicated horse-power and a 
speed of 20.5 knots. The height of the chimney 
top above the grate-bars is 20 ft. On the second 
half-hour’s run hatches were closed, and a plenum 
of 4 in. was maintained in the stokeholds. This is 
known in the Navy as ‘‘natural draught,” whilst 
some people call it ‘‘ assisted draught.” To describe 
it as ‘forced draught” is considered bad taste by 
Admiralty officials. The revolutions now went up 
to 359 per minute, the indicated horse-power to 
2650, and the speed to 26.74 knots. It will be 
seen, therefore, that in the first case it required 
roughly 51 horse-power to be developed for each 
knot steamed ; in the second case nearly 100 horse- 
power was required for each knot ; whilst at the 
full speed attained (allowing it to be 30 knots with 
4000 indicated horse-power) the engines had to 
exert about 133 indicated horse-power per knot. 


A Smart Pisect or SHIPBUILDING. 


Messrs. James and George Thomson, Limited, 
Clydebank, have just completed seven gunboats 
for the Spanish Government, and the rapidity with 
which they have been constructed merits some 
special notice. The vessels were specially intended 
for use in connection with the suppression of the 
rebellion at Cuba, and despatch was therefore of 
great importance, heavy penalties being required in 
the event of late delivery. The contract provided 
that the boats should be constructed and ready for 
despatch to the seat of war in three months of 
working days. The contract for the vessels was 
signed on July 11; the first vessel was launched 
on August 24, and was ready for delivery on Sep- 
tember 11, while the last was completed on 
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October 1, ten days withia the contract time. 
Moreover, the contract was signed at the beginning 
of the Glasgow Fair holidays—July 11—so that 
the actual construction was not commenced until 
the 22nd. The first vessel was thus constructed 
within 45 working days. Sheis 136 ft. long between 
perpendiculars, 26 ft. beam, and 11ft.draught. The 
seven vessels aggregate 1500 tons, having displace- 
ments ranging from 100 to 300 tons, and speeds of 
from 12 to 13 knots. This dissimilarity renders 
the short time of construction the more credit- 
able, since Messrs. Thomson had to prepare 
designs. The seven vessels are named Hernan 
Cortes, Pizarro, Vasco Nunez de Balboa, Diego 
Velazquez, Ponce de Leon, Alvarado, and Sandovae. 
Three of them were on their way to Cuba a week 
before the contract for delivery expired, accom- 
panied by a Spanish cruiser, Marquis de la Ense- 
nada, and the others will follow at once. It 
should be added further that this expedition has 
not been at the expense of the other work, as 
Messrs. Thomson have been hurrying forward 
with the battleship Jupiter, which they hope to 
launch next month, and with the Terrible, which 
they hope to try three months hence, as well as 
with their 30-knot torpedo-boat destroyers. 


THE Dairy SHow, 


A Dairy Show, promoted by the British Dairy 
Farmers’ Association, was opened at the Royal 
Agricultural Hall, Islington, on Tuesday last, and 
will close to-day. Much has been done during the 
past few years to adapt machinery to dairy require- 
ments, but the progress effected abroad has been 
much greater than in this country, where the in- 
dustry has been, up till quite recently, governed 
almost entirely by ancestral traditions, adhered 
to with a tenacity which would do credit to an un- 
converted Mongolian. Cream separators have, how- 
ever, now come into pretty general use, and the 
Salenius radiator, described fully in our last issue, 
and which is exhibited at the show by Mr. Thorsten 
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Nordenfelt, of 9, Rue Auber, Paris, may, perhaps, 
herald a complete revolution in the buttermaking 
industry. A less elaborate machine, making 
butter in a somewhat similar way, but without 
sterilising it, is exhibited by Mr. Sydney Cheeld, 
of the Waterside Iron Works, Chesham. It con- 
sists of a cylinder, mounted on a vertical spindle, 
in which the cream is placed. A couple of vanes 
or deflectors dip down into the cream. When the 
cylinder is rotated at a high speed the concussion of 
the cream against these deflectors converts it into 
butter with great rapidity. The mechanical cow- 
milker made by the Thistle Mechanical Milking 
Machine Company, Limited, of Glasgow, is 
another feature of the show which attracts much 
attention. The main feature of this milker is the 
attempt to imitate the natural sucking of a calf 
by forming a pulsating vacuum in a series of pipes 
connected by rubber cups to the cow’s teats. The 
vacuum employed varies from 5in. to 15 in. of mer- 
cury, the pulsations being made at the rate of about 
one every 1} seconds. In purely engineering work 
there is naturally not much display, but the Linde 
British Refrigerator Company, of 35, Queen 
Victoria-street, London, exhibit one of their am- 
monia plants arranged for dairy use. The actual 
cooling of the cold room is effected bycolddryair, the 
ammonia being used in the first place to cool brine. 
Air for the cold room is then forced over surfaces 
cooled by this brine by means of a Blackman pro- 
peller. The platform weighing machines exhibited 
by Messrs. David Hart and Co., of the North 
London Iron Works, are worthy of note, the 
principal feature being the entire absence of 
all loose weights, there being, instead, two 
sliding bob-weights on the steelyard, one of 
which weighs the quarters and the other the 
individual pounds placed on the platform. Messrs. 
Crossley Brothers, Manchester, show a_high- 
speed 7 horse-power nominal gas engine intended 
for dynamo driving. The engine is fitted with 
Atkinson and Crossley’s patent scavenging device, 
by which the cylinder is, at the end of the exhaust 


stroke, completely cleared from the products of com- | G 


bustion, by taking advantage of the inertia of the 
waste gases. The engine has only asingle flywheel, 
but this is 7 ft. in diameter, instead of 5 ft. 6 in. 
as in the engines for ordinary work. An outside 
bearing is fitted, to diminish the bending strains 
on the crankshaft due to the heavy flywheel. 
The crank is balanced direct, and not by 
adding balance-weights on the flywheel. The 
designed speed is 250 revolutions per minute. 
A 2 horse-power nominal Crossley oil engine is 
shown at the same stand. Another interesting 
exhibit is the Pasteur (Chamberland) filter, which 
consists of a porous cylinder of baked kieselguhr, 
of such a quality that germs are unable to pass 
through it. When the filter is properly looked 
after, it has been proved that the filtrate is per- 
fectly sterilised. The filters in question were 
shown by Messrs. J. Defries and Sons, Limited, 
147, Houndsditch, London. 








THE INSTITUTION OF CIVIL ENGINEERS. 

On the preceding page we publish an engraving, 
prepared from a photograph taken by Mr. J. A. C. 
Branfill, of the new building of the Institution of 
Civil Engineers. From this it will be seen that the 
structure is making good progress, and that it pro- 
mises to present the substantial, and yet ornate, 
appearance befitting the home of such an important 
body. A noticeable feature is the row of busts, under 
the cornice, of great engineers. These represen’, 
commencing at the left, Telford, born 1737 ; Brindley, 
1716; Watt, 1706; Rennie, 1761; Brunel, 1769; 
Stephenson, 1781 ; and Smeaton (not visible), 1724. 
The lower part of the view is obscured by scaffolding. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market, — The pig-iron warrant 
market was very firm last Thursday forenoon, unless for 
a few minutes ab the opening, when some ‘‘ bear” 
canards were about. Scotch ivon, which opened at 
47s, 54d., rallied to 47s. 64d. per ton. Prices at the close 
were practically unchanged from those of the previous 
afternoon. Business was at a standstill in the afternoon 
until it became known that there was a movement on the 
part of the shipbuilders and boilermakers to compromise 
the wages dispute with the employers. ‘‘ Bears” com- 
menced to cover, but there were exceedingly few sellers, 
and comparatively little iron—not more than 10,000 tons— 
changed hands, Prices were strong, Scotch leaving off 24d. 
up from the forenoon, Cleveland 2d., and hematite iron 34d. 
perton. Thesettlement prices atthe close were: Scotchiron, 
47s. 74d. per ton; Cleveland, 383. 9d ; Cumberland and 
Middlesbrough hematite iron, respectively, 493. 74d. and 








463, 6d. per ton. A fairly large business was done off 
Friday forenoon. There was an actual turnover calcu- 
lated at 25,000 tons, and if sellers had been freer there 
could have been more doing. Prices rose all round from 
5d. to 74d. per ton. In the afternoon the tone was irre- 
gular, being quiet for a time, then strong, and finally 
very steady at a further improvement on the forenoon 
prices. About 20,000 tons were dealt in. At the 
close the settlement prices were, respectively, 48s. 14d., 
39a. 44d., 50. 3d., and 47s 3d. per ton. Monday’s forenoon 
market was flat, partly owing to the nature of cablegrams 
from New York, and there was a large amount of liquida- 
tion, the prices declining all round from 7d. to 9d. per ton. 
About 20,000 tons changed hands. In the afternoon the 
market was distinctly firmer, owing to the excellent 
character of the returns issued by the Board of Trade. 
Sellers were scarce, the turnover only reaching about 
10,000 tone. Prices advanced from 2d. to 24d. per ton 
from the morning. The settlement prices at the cloze 
were 47s. 74d., 38s. 9d., 49s. 9d., and 47s. per ton respec- 
tively. There was a fair show of activity in the market 
on Tuesday forenoon, when about 15,000 tons of all 
kinds were disposed of, Scotch lost 1d. and hematite 
iron 4d. per ton. The market was quiet in the after- 
noon, but fairly steady at about the forenoon prices. 
There was a turnover of close on 15,000 tons, and 
the closing settlement prices were 47s. 74d., 383. 9d., 
493. 74d., and 46s. 104d. per ton. The market was 
very excited this forenoon, and a large quantity of 
iron of all sorts was forced off. Weak “ bulls” were the 
chief sellers, but after a decline in prices was established 
sume good buying was engaged in. The drop was from 
4d. to 74d. perton. Prices rallied alittle in the after- 
noon. Close on 50,000 tons changed hands during the 
day. The settlement prices were, respectively, 47¢. 3d., 
38s. 6d., 49s. 3d., and 46s, 3d. per ton. The following 
are the current quotations for several No. 1 special brands 
of makers’ iron: Clyde, 52s, per ton; Gartsherrie, Sum- 
merlee, and Calder, 53s.; Coltness, 55s,—the foregoing 
all shipped at Glasgow; Glengarnock (shipped abd 
Ardrossan), 523. ; Shotts (shipped at Leith), 654s. 6d. ; 
Carron (shipped at Grangemouth), 54s. per ton. 
There are now 77 blast-furnaces in actual operation in 
Scotland, as compared with three at this time last year. 
The extra furnace has been blown in at Calder Works. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 4994 tons, against 2236 tons in the corre- 
sponding week of last year. They included 160 tons 
for Canada, 372 tons for Australia, 240 tons for France, 
390 tons for Germany, 200 tons for China and Japan, 
smaller quantities for other countries, and 3492 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
0.’8 public warrant stores yesterday afternoon stood at 
303,920 tons, as compared with 301,274 tons yesterday 
week, thus showing an increase for the week amounting 
to 2646 tons. 


Finished Iron and Steel Tradcs.—A fair amount of new 
business continues to be done in the malleable iron trade, 
but no further improvement in prices yet falls to be re- 
ported. The steel works are in most cases fully em- 
ployed, and good orders are understood to be in prospect, 
but whether or not these will soon be available will de- 
pend upon the issue of the present Jabour difficulty on the 
Clyde and at Belfast. 


Sulphate of Ammonia.—The latest report to hand re- 
garding trade in this commodity states that it continues 
to be very dull, and that the quotation is quite nominal. 
The last business was done at 8/. 17s. 6d. per ton. Up 
till the end of last month the year’s shipments amounted 
to 73,081 tons, as compared with 71,083 tons for the corre- 
sponding pericd of last year—an increase of 1998 tons. 


Glasgow Copper Market —Some 50 tons of copper 
changed hands last Thursday forenoon, and there was a 
similar turnover in the afternoon, when prices were 
strong in sympathy with the very firm market in London. 
(luotations roze 7s. 6d. per ton from the forenoon. The 
market was idle on Friday forenoon, but prices were 
23. 6d. per ton dearer. One or two lots changed hands 
in the afternoon, and quotations at the close were 3s. 9d. 
per ton easier. On Monday forenoon 100 tons were sold 
at declining prices—the drop again reaching 33. 94, per 
ton. A small amount of business was done in the after- 
noon, the market closing without any change in the 
quotations. The turnover yesterday forenoon was 100 
tons, and the price rose 1s. 3d. per ton, while in the after- 
noon 150 tons were sold, and the price was very flat at a 
drop of 7s. 6d. per ton. There was nothing doing this 
forenoon, but the price was marked 5s. down, and in the 
afternoon there was a drop of another 1s, 3d. per ton. 


Stations on the Glasgow Central Railway.—The builders 
are now busy with all the stations on the new Central 
Railway of this city, and they expect to have them com- 
pleted about May of next year. The station at Kelvin- 
bridge, which is to be the most expensive, costing about 
70007 , is to be the only one with a stationmaster’s house 
attached. 


Extension of Peterhead Harbour.—At a meeting of the 
Peterhead Harbour Trustees held last week, Provost 
Smith presiding, a report by Sir A. M. Rendel, engineer 
for the Public Works Loan Commissioners, on the appli- 
cation of the trustees to borrow 44,000/. for extensions and 
improvements, was submitted, in which the plans pre- 
pared by Mr. Shield, Harbour of Refuge Works, who was 
employed as engineer to the trust, were largely modified. 
It was unanimously agreed to adopt the suggestions of 
Sir A. M. Rendel, and to restrict the application to 


35,900/.; and, in anticipation that the loan would be b 


granted, to prepare plans and specifications, Mr. Barron, 
C.E., Aberdeen, being the engineer. It is intended to 
have Port Henr laaboe excavated, and the entrance 
channel deepened for use during next herring fishing. 





Glasyow Water Works Contract.—The contract for the 
last portion of the Loch Katrine aqueduct has been let 
this week to Messrs. George Lawson and Son, whose 
tender was 40,4501. There were 11 tenders, and one of 
them, sent in by a Glasgow firm, reached 58,5400. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

Armour-Plate Orders,—We understand that additional 
orders for armour plates have been placed by the Govern- 
ment with the three local firms engaged in this branch of 
manufacture, viz., John Brown and Co., Limited, Charles 
Cammell and Co., Limited, and Vickers, Sons, and Co., 
Limited. The orders are for the citadel armour of H.M.S. 
Illustrious and H.M.S. Cesar, and the total weight is 
2900 tons. The plates will be made on the Harvey prin- 
ciple. Further orders for other portions of the armour 
of these ships will be given out at a later period. 


The Coal Trade.—Many of the coiliery-owners of the 
district have issued revised price lists for house coal 
during the week, showing advances of from 6d. to 1s. per 
ton, as from October 1. The movement has not, however, 
been general, as had been expected. It is said, in fact, 
that not more than half the collieries have issued these 
lists, and there is evidently very great doubt as to whether 
the movement will be a success, and the advance in quota- 
tions sustained in actual sales. The pits are working fairly 
well, at an average of about four and a half days per week, 
but there are large numbers of men out of employment, 
and the strikes which have been in existences for several 
weeks at Wath Main and Hickleton Main still go on, 
causing little suffering to the men, who are well supported, 
and no inconvenience to the trade as a whole, every 
requirement of the market being more than supplied. 
Best Silkstones, 8s. to 9s. 6d. per ton ; ordinary, 7s. 6d. 
to 8s. per ton ; Barnsley house, 7s. 6d. to 8s. 6d. per ton ; 
a 7s. to 8s, per ton; thin seam coal from 6s. 6d. 
per ton. 


Iron and Steel.—The lull in the iron market continues, 
but the advance in prices has been maintained. With 
any considerable increase in orders, makers, it is thought, 
would move their quotations upward, as they still regard 
them as very low. Some branches of the steel trade have 
improved in a very marked manner. Sheffield-made 
Bessemer steel by the acid process is now selling in quan- 
tities of 1000 tons and upwards at 5/. 12s. 6d. per ton, and 
for the same material in smaller lots makers are charging 
6l. per ton. The bottom price at which Siemens steel can be 
purchased is 6/. 7s. 6d. per ton, and for the best qualities as 
much as from 9/. 10s. to 10/. is obtained. The bulk of the 
Siemens steel used is of a quality about midway between 
those prices. The advances in the quotations for these 
steels do not more than half cover the increased cost of 
hematite iron, spiegeleisen, and other material used in 
their production. The rolling mills are furnishing most 
satisfactory reports. They have nearly all been running 
night and day, and at some work is accumulating. 


Diminution in the Hull Trade.—The total tonnage of 
coal received at the port of Hull in September was 
186,016, as compared with 263,000 in September, 1894, a 
decrease of 77,584, or 29 per cent. In the nine months 
the trade has been about as usual, as 1,596,644 tons have 
been sent in that period, as compared with 1,591,800 in 
the corresponding period of last year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. —Yesterday was the 
quarterly meeting of the north of England iron and 
allied trades, but there was nothing whatever to indicate 
that the gathering on Change was the quarterly one. 
The attendance was no larger than is generally seen at 
the weekly meetings, and many of the people present 
were not even aware that the market was the quarterly 
one. A good number of inquiries for pig iron were 
reported, and the tone of the market on the whole 
was fairly cheerful and somewhat encouraging, Board 
of Trade returns having a beneficial effect upon 
affairs. Sellers would not, as a rule, quote below 38s. 9d. 
for early f.o.b. delivery of No. % g.m.b. Cleveland pig 
iron, and transactions were recorded at that price. There 
were some buyers who endeavoured to secure the ruling 
quality at 38s. 6d., and, on the other hand, one or 
two of the makers were not disposed to accept less 
than 393. for No. 3. A few inquiries for delivery 
ahead were reported, but the differences in quotations 
of buyers and sellers prevented much forward business 
being done. No. 1 Cleveland pig was quoted 39s. 9d. 
The commoner qualities were steady and in fairly good re- 
quest. No. 4 foundry was 37s., grey forge 36s., and 
white 35s.—all for early delivery. Middlesbrough war- 
rants opened 38s. 10d., and cloged quietish at 38s, 9d. 
cash buyers. East coast hematite pig iron was in pretty 
good request, but many buyers endeavoured to purchase 
at rather less than sellers were prepared to accept, and, 
consequently, there was not a large business done. About 
47s. may be given as the quotation for early delivery of 
mixed numbers. Rubio ore was 12s. 9d, ex-ship Tees. 
To-day our market was weaker. No. 3 g.m.b. Cleveland 
pig fell to 38. 6d., but quotations for other qualities were 
the same as yesterday. There was not much business doing. 
Makers of pig iron were inclined to hold aloof. Middles- 
rough warrants fluctuated a good deal. At one time of 
the day they were down to 38s. 14d., but they rallied a 
little afterwards, and closed 38s. 5d. cash buyers. 


The Make and Disposal of Pig Iron.—The returns of the 
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Cleveland Ironmasters’ Association, showing the make 
and disposal of pig iron in the north of England during 
September, are more satisfactory than was anticipated. 
They show that of 140 blast-furnaces built, 90 were in 
operation, of which at the end of the month 48 were 
making Cleveland pig and 42 were running on hematite, 
spiegel, and basic pig iron. The production of Cleveland 
pig in September reached 117,167 tons, or 2562 tons 
more than in August. The output of hematite, &., 
duriog September was 117,554 tons, being 3459 tons 
above the make for the previous month. The total 
output of all kinds of pig iron was thus 234,721 tons—an 
increase as compared with the total production for August 
of 6021 tons. During September four additional furnaces 
were = into operation, three to make hematite, &c., and 
one Cleveland pig. The total stocks of pig iron at the end 
of last month stood at 279,126 tons. This is a reduction 
as compared with what they were at the end of August of 
5856 tons. The decrease was in makers’ stocks, there being 
a considerable addition to the iron in public stores. Ship- 
ments of pig iron for September reached 95,310 tons, or 
7610 tons less than during August, but an increase as com- 
pared with those for September last year of 15,171 tons. 


Advance in Blastfurnacemen’s Wages.—A —* of 
the Cleveland Ironmasters’ Association was held here 
yesterday (Tuesday), when the executive of the Blast- 
furnacemen’s Association attended. After a lengthy 
discussion, it was arranged, subject to formal confirma- 
tion, that the sliding scale agreement be renewed fora 
year and three-quarters from September 3, 1895, the 
scale, as has been usual, to be capable of being deter- 
mined on a three months’ notice, which may not b3 given 
earlier than March 31, 1897. A special advance of 3? per 
cent. is to bs made for the three months ending December 
31, 1895, with which date the terms of the scale will be 
reverted to. The men now have 1} per cent. on the 
standard rate. They are to receive over the current 
quarter 5 per cent. on the standard. 


Manufactured Iron and Steel.—A slight improvement 
is said to ba noticeable in the manufactured iron trade, 
but affairs are really still very dull, and prices are practi- 
cally the same as we quoted last week. There is, how- 
ever, we believe, more work going on. Nothing new can 
be said of the steel trade. Common bars are about 5/. ; 
iron ship-plates, 4/. 17s. 6d. to 5/.; iron ship-angles, 
41, 153. ; steel ship-plates, 5/. 23. 6d. ; steel ship-angleés, 
4l. 17s. 6d. ; and heavy steel rails, 4/. 5s.—all less 24 per 
cent, discount, except rails, which are net at works. 


The Coal and Coke Trade.—Coal is quiet. At New- 
castle prices are based upon 83. 6d. for best Northumbrian 
steam f.o.b. The demand for coke continues good, and 
several contracts have been entered into at 133. 3d. for 
good blast-furnace qualities delivered at Cleveland works 
over the first quarter of next year. 





Sewerace at Water Orton.—A Local Government 
inquiry was held on Wednesday last by Major-General 
Crozier, R.E., with respect to an application by the Castle 
Bromwich Rural District Council for the sanction of a 
loan of 20001. for works of sewerage at Water Orton. The 
scheme was explained by the engineer, Mr. J. E. Willcox, 
C.E., of Birmingham. The sewage will be delivered on 
to the Birmingham sewage farm, by arrangement with 
the Birmingham Tame and Rea Drainage Board. After 
je inquiry General Crozier made an inspection of the 

istrict. 





TuE ENGINEERING MANAGERSHIP AT FAIRFIELD WORKS. 
—The Glasgow Herald of the 8th inst. says: ‘‘ We under- 
stand that Mr. Andrew Laing, who for many years has been 
chief of the engine department, will shortly sever his con- 
nection with the Fairfield Company. Mr. Laing, whose 
achievements are not by any means the least in the 
record of the great concern which the late Sir William 
‘Pearce built up, has been connected with Fairfield for 
nearly a score of years, and his experience covers, perhaps, 
the most eventful period in the history of the marine 
engine. He joined the staff so as ago as 1877, and from 
the office of draughtsman, which he then iilled, worked 
his way to the responsible post he is about to relinquish, 
which is, perhaps, one of the most coveted in the engi- 
neering world. In 1885 he was assistant manager ; two 
years later the direction of the whole engine depart- 
ment was placed in his hands, and subsequently he 
was appointed a director of the company. Previously 
bis share in the development of the fast ocean steam- 
ship had not been inconsiderable, but the period which 
succeeded his accession to power was riper for inno- 
vation, and the reputation of. the Fairfield Company 
for progress was fully maintained by him. In high-spee 
steamers his first notable success was the Hamburg- 
American liner Normannia, but subsequently he secured 
for Fairfield and the Clyde the blue ribbon of the Atlantic 
with the greyhouads Campania and Lucania. The first 
a giana engines for a vessel carrying Her 

ajesty’s mails were designed by him for Sir Donald 
Currie’s Tantallon Castle—machinery for a sister ship of 
which, by the bye, Mr. Laing has just designed—in keep- 
ing with the traditions of the great establishment he 
represented, and on several cross-channel routes the 
records which had been secured by his predecessors were 
in every case excelled by boats built under the new —— 
In Admiralty work his company has been, if anything, 
more successful than ever, the Handy, the first of three 
torpedo-boats, the engines of which he ay sme doing 
29.8 knots on her official trials. During Mr. Laing’s stay 
many important changes were effected in the department 
he controlled. The engine shop was extended and reor- 
ganised, and the boiler-shop rebuilt under his directions.” 








NOTES FROM THE SOUTH-WEST. 


Cardif.—The demand for steam coal for prompt ship- 
ment has been inactive; there have, however, been 
numerous inquiries for early and future delivery. Prices 
have shown weakness, and until the large stocks which 
have accumulated are reduced, little improvement can be 
looked for. The best descriptions have made 10s. to 
103. 6d. per ton, while secondary qualities have been 
quoted at from 9s. 3d. to 93. 9d. per ton. The demand 
for household coal is improving, and the best descriptions 
have advanced 3d. per ton; No. 3 Rhondda large has 
made 9s. 6d. per ton. There has been a good demand 
for both foundry and furnace coke ; the former has made 
15s. to 163. per ton, while the latter has brought 12s. to 
133. 6d. per ton. The imports of iron ore have been 
heavy, but the demand has also been moderately well 
maintained. The best rubio has brought 11s. 6d. per 
ton. The manufactured iron and steel trades have 
maintained the pede recently noted in them; 
heavy section steel rails have been making 4/. 5s. to 
4l. 103. per ton. 


The Great Western and Swansea.—The Great Western 
Railway Company intends to shortly expend considerable 
sums in improving its coal-tipping accommodation and 
appliances at the various docks at Swansea. At the 
South Dock, it is said to be the intention of the com- 
pany to double the lines to each tip, and greatly increase 
the storage acccmmodation; at the North Dock, to 
rebuild three of the tips; and at the Prince of Wales’ 
Dock, to extend the siding accommodation, and, pos- 
sibly, acquire a new frontage and erect a high tip. 


The Electric Light at Exeter.—At the last sitting of the 
Exeter Town Council, Mr. Welford moved that the com- 
mon seal should be affixed to a conditional agreement 
with the Exeter Electric Light Company for the sale and 
purchase of its undertaking, for 7500/. It was antici- 
pated that 3000/. would have to be expended in laying 
down new dynamos and other plant. 


The Electric Light at Swansea.—A special meeting of 
the Swansea Town Council was held on Wednesday to 
discuss a committee’s report on the electric lighting of a 
central area of the borough and the erection of a dust 
destructor therewith. A long discussion took place, it 
being urged that similar schemes had been a failure in 
Cardiff and some other towns, and that the destructor 
might bea nuisance. On a vote being taken, 14 voted for 
the committee’s report and 13 against it. The scheme 
was thus carried by a majority of one. 

The Electric Light at Monmouth.—The Monmouth 
Town Council have under consideration a combined 
scheme for sewerage and electric light. The outlay in- 
volved, if the works proposed are carried out, will be 

’ 





MISCELLANEA. 


At the Institution of Civil Engineers, on Thursday, 
May 7 next, the ‘James Forrest’ lecture, on ‘‘The 
Applications of Science to Engineering,” is to be given 
by Dr Alex. B. W. Kennedy, F.R 8S. 


The Edinburgh Electric aie Committee have 
decided upon the Brockie-Pell electric ]amp for the lighting 
of Charlotte-equare, George street, St. Andrew-square, 
and the streets leading up to them from Princes-street. 


From returns compiled for Rylands’ Iron Trade Cir- 
cular, ib appears that of the 706 blast-furnaces standing 
on Sspsember 3) last, 345 ware in blast, this latter figure 
being an increase of 15 on the returns of the previous 
quarter. 


In honour of the 25th anniversary of the introduction of 
the Siemens-Martin process into Russia, the scientific com- 
mission of the mining engineers will hold a special meeting 
this autumn. Five persons connected with the original 
works in Russia will obtain medals, 


Owing to the death of Mr. Alfred Giles, a former Pre- 
sident of the Institution of Civil Engineers, it has been 
necessary to select some gentleman to act as one of three 
trustees of the benevolent fund attached to the Institution. 
The choice has fallen on Sir Benjamin Baker, K.C.M.G., 
the present President. 


A staff of surveyors has arrived at Dover for the pur- 
pose of commencing the survey for the harbour, for 
which there was a vote on account by Parliament this 
year. Messrs. Coode, Son, and Matthews have been ap- 
pointed engineers by the Admiralty. The plans are to be 
completed by March next, 


The Board of Trade returns for the past month are again 
satisfactory, there being an increase of 378,393/. in the 


| imports and one of 1,862,620. in the exports of British 


and Irish products, the total for the month in the 
one case being 30,618 854/., and in the other 19,461,940/. 
In machinery and mill work the increase is 8.7 per cent. 


Copies of the drawings and conditions of tender for 
wheels, axles, and good wagons required by the Nor- 
wegian State Railways have been received by the Secre- 
tary of State for Foreign Affairs. They can beseen at the 
Commercial Department of the Foreign Office, 8S.W., 
between the hours of 11 and 6. 


The traffic receipts for the week ending September 29 on 
33 of the principal lines of the United Kingdom amounted 
to 1,685,533/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,613,897/., with 18,522? miles open. 
There was thus an increase of 71,6367. in the receipts, and 
an increase of 2174 in the mileage. 


In reference to our account of the system of joggle 
plating for ship construction, it should be stated that 


although the form of lap joint is due to Messrs. Bell and 
Rockliffe, the machine for bending the plates was designed 
by Messre. William Doxford and Sons, by whom it has 
been patented. Until this machine for manipulating the 
plates was introduced, the system had not been used in the 
building of ships. 


The Evesham Rural District Council has instructed 
Mr. J. E. Willcox, C.E, of Birmingham, to at once 
obtain tenders for all works in connection with the 
scheme for village water supply, which embraces some 
35 miles of mains, and the construction of four service 
reservoirs, and also to proceed with the water supply to 
Aldington and extensions at Hampton. Mr. Willcox 
has also been instructed by the council to submit a scheme 
for the sewerage of Great and Little Hampton. 


It lcoks as if there will be a keen competition between 
the Austrian and the German railways so far as the con- 
veyance of passengers to the Riviera is concerned. 
Hitherto the German railways have been preferred, but a 

uick service is now being arran between Vienna and 

ice, by Villoch, Pontebba, Milan, and Genoa. The 
Belgian Sleeping Car Company is tosupply the carriages, 
The Prussian railways are being urged to make a counter- 
move by establishing a north express, running about 45 
miles an hour, from the Russian frontier at Eydtkuhnen, 
through Konisberg, Berlin, Hanover, and Cologne, in con- 
nection with the fast south trains from Paris. 


At the thirteenth annual general meeting of the Street 
Railway Association of the State of New York, recently 
held at Albany, the president, Mr. G. Tracy Rogers, 
stated that there were now about 1400 miles of track in 
the State, on which some 500 million passengers were 
carried annually, the receipts balng about 5,000,000. 
The advent of electric traction had led to increased 
earnings, though a heavy outlay of capital had to be 
faced in adopting the new system. The present needs of 
the lines were better roadbeds and overhead construc- 
tion, heavier rails, more sleepers, better ballasting, 
lighter motors, and better machines. 


At a meeting of the Society of Engineers on Monday 
evening, October 7, a paper was read by Mr. Reginald 
E. Middleton, M. Inst. C.E., on ‘‘ The Relative Value of 
Percolation Gauges.” The object of the author of this 
paper was to examine into the relative value of percola- 
tion gauges situated at Nash Mills, Lea Bridge, and 
Rothamsted, both as regards the records of each, their 
reliability when compared with other sources of informa- 
tion, and the evidence which is afforded as to the quantity 
of rain water which may be assumed to pass into the 
underground reservoirs which supply the wells and rivers. 
It was shown that there are remarkable discrepancies 
between the records of the gauges themselves, and that 
the percentage of rainfall which percolates does not 
appear to be consistent throughout, although the water 
percolating follows the records of rainfall more closely 
than is generally supposed to be the case. 


The twentieth voluntary pass examination of candidates 
for the offices of municipal engineers and surveyors to 
district councils carried out by the Incorporated Associa- 
tion of Municipal and County Engineers, was held at the 
Town Hall, Manchester, on Friday and Saturday, the 
4th and 5th inst. Thirteen candidates entered themselves 
for the examination, the written portion of which was 
taken on the first day. The greater part of the second 
day was occupied with the vivd-voce portion of the exami- 
nation. The examiners were: (I.) For Engineering as 
Applied to Municipal Work, T. De Courcy Meade, 
M. Inst. C.E., Past President; (II.) For Building Con- 
struction, E. Pritchard, M. Inst. C.E., Past President ; 
(III.) For Sanitary Science, J. Lemon, M. Inst, C.E 


Eayrs, M. Inst. C.E., Past President. 


A scheme for damming the River Dee was submitted 
to the Chester Town Council on Wednesday, involving an 
expenditure of nearly 22,000/. It embodies proposals to 
construct, near the old weir at Chester, sluices which 
shall prevent the tides from overflowing the weir and 
polluting the water supply of the city. It is also intended 
to prevent the flooding of land above the city, and to im- 
prove the scour of the navigable channel between Chester 
and the sea. The scheme further embodies an application 
to Parliament for powers to prevent the pollution of tke 
Dee above Chester. It has the approval of the Duke of 
Westminster, who is an extensive landowner on the Dee, 
and has promised to contribute towards the expenses of 
obtaining the Bill. The Mayor of Chester, in submitting 
the scheme, said that, as the Chester Water Works would 
benefit so enormously by the sluices, that company, which 
was a wealthy one, should contribute one half of the ex- 
penses. The scheme, which was approved by the town 
council, has been prepared by Messrs. Ransomes and 
Rapier, engineers, of London. 


Mr. Alexander Siemens, with a representative of 
Messrs. Clark, Forde, and Taylor, consulting engineers 
to the Amazon Telegraph Company, Limited, is now 
engaged in surveying the route for the new cable about to 
be laid up the Amazon from Pard to Manaos, under ex- 
clusive concessions from the Government of the Brazilian 
Republic. The entire length is 1365 nautical miles, and 
there will be in all 16 stations on the line. The Faraday 
will probably leave England next month with the cable, 
more than half of which is already manufactured. This 
long sub-fluvial line will, for the first time, bring these 
regions, so increasingly productive of india-rubber, coffee, 
and sugar, into direct telegraphic communication with 
Europe. All past attempts on the part of the Brazilian 
Government to establish aerial lines through these dis- 
tricts have failed, owing to the rapidity and density of the 
forest growths. Mr. Reidy, representative of the Amazon 
Telegraph Company, joined the expedition at Pard, The 
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great importance of the Amazon as a trade route may be 
gathered from the fact that the Faraday, a steamer of 


5000 tons burden, will proceed all the way up to Manaoz, 
a distance of 1100 miles from the mouth of the river. 


Messrs. Hawthorn, Leslie, and Co., Limited, have 
delivered at Chatham Dockyard the propelling machinery 
of the Victorious, which is to be floated out next week. 
The Victorious belongs to the Magnificent class, and the 
machinery is almost identical with that of her sister 
battleships. It consists of two sets of triple, compound, 
vertical, direct-acting engines, arranged to work twin- 
screws, and, when making 100 revolutions a minute, they 
will, it is expected, develop a total of 12,000 horse-power. 
The high-pressure cylinders are of 40 in. diameter, the 
intermediate 59 in., and the low-pressure 88 in. in dia- 
meter, all having a stroke of 51in. There will also be in 
tne engine-rooms main and auxiliary condensers, of brass 
throughout, two main feed pumps, two evaporators and 
distillers, six bilge and fire engines, two auxiliary air and 
circulating pumps, four powerful centrifugal pumps, one 
drain tank pump, two ventilating fans, and two reversing 
and turning engines. There are four separate boiler com- 
partments in the ship. Each will contain two single- 
ended cylindrical return-tube boilers, 16 ft. 3in. in dia- 
meter by 10 ft.1 in. long. Each boiler is provided with 
four corrugated furnaces and two combustion chambers. 
The working pressure for the boilers is 155 lb. per square 
inch. There are 25,826 square feet of heating surface and 
821 of grate surface. The boiler-rooms are provided with 
an auxiliary feed pump and forced draught fans. The 
dynamos, air compressors, ventilating fans, and workshop 
machinery will occupy auxiliary machinery rooms at 
either end of the ship. 








Sety’s Directory oF REGISTERED TELEGRAPHIC AD- 
DRESSES.—Messrs. Sell, 167, Fleet-street, London, have 
issued the third supplement to their directory for the year. 
It may be stated that the directory is the official list of 
registered addresses issued by authority of the Post- 
master-General. In this supplement there is published a 
note of the charges for telephonic communication between 
large towns. The prices seem to have been computed 
according to distance, the rate being a little over 1s. per 
100 miles per 3 minutes’ conversation, with a minimum of 
ls. An annual volume, with all the additions, will be 
issued early in January, and thesubscribers to the annual 
volume get the supplements each quarter free of charge. 


PrRSONAL.—Mr. R. E. Crompton has recently completed 
a thorough test of three ampere-meters made by Messrs. 
Chamberlain and Hookam, Limited, Birmingham, and 
reports that they start to register at .15 of an ampere, 
and at .33 ampere are only 20 per cent. slow. From this 
point onwards the maximum error in any one of the 
meters is 3.8 per cent. He concludes his report by stating 
that both as regards accuracy and mechanical fitness for 
its work the meter shows striking advances on any he had 
yet examined, and believes that it will be at the same 
time both durable and constant. Messrs. Venner and 
Sillar, of 10, Delahay-street, have been appointed London 
agents for the makers. 





INDUSTRIAL EXHIBITION AT JOHANNESBURG.—An indus- 
trial exhibition will be held at Johannesburg, in the South 
African Republic, during May and June of next year. 
The area of the exhibition grounds will bs 500,000 square 
feet, and of the buildings 100,000 square feet. There 
will be no national divisions, all exhibits being put in 
their respective classes regardless of their place of origin. 
Applications for space must be made to the director- 
general, Mr. Charles P. de Garmo, Johannesburg. The 
charge will ba 15s. per square foot in buildings, and 10s. 
per square foot out of doors. Concessions for side shows 
will be granted on the basis of 334 per cent. of the 
receipts. A list of reliable agents can be obtained from 
the Mercantile Association of Johannesburg. 





CataLoaurs.—We have received from the United 
Asbestos Company, Limited, of Dock House, Billiter- 
street, London, a copy of their new catalogue, giving 
particulars of their very numerous manufactures. Among 
the newer of these is the Victor metallic packing, 
adopted after exhaustive trial by the Admiralty for 
steam and hydraulic joints on every sbip in the service. 
The Salamander decorations constitute, also, a novel 
manufacture. They are made in sheets, in low or high 
relief, for application to walls and ceilings. —The London 
Emery Works Company, of 10 and 12, Vine-street, 
Clerkenwell, E.C., send us a catalogue of high-class 
grinding and polishing machinery. The book opens with 
the statement that it costs about 2s. 6d. to remove one 
pound weight of iron with a file, and 4d. to do the same 
work with an improved emery wheel.  [ilustrations, 
descriptions, and prices of a large number of grinding 
machines are given. — Messrs. Measures Brothers, 
Limited, 39, Southwark-street, Indon, have issued a 
waistcoat-pocket list of rolled iron and steel joists, and 
also of girders, pillars, pipes, cisterns, doors, and sashes. 
It is in very handy form.—Messrs. Joseph Kaye and 
Sons, Limited, Hunslet, Leeds, have sent us a copy of 
their new illustrated price list of seamless oil cans, con- 
taining full descriptions of all their standard patterns. — 
The new catalogue just issued by Mr. A. G. Mumford, 
of Colchester, contains excellent illustrations, printed on 
plate paper, of the different styles of marine and ag on 
engines supplied by the firm.—We have received from 
Mr. Edward Wood, of the Ocean Iron Works, Man- 
chester, a copy of his new catalogue, which contains 
illustrations of various iron roofs and bridges erected by 
him in different localities. A selection of useful tables is 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 3. 

Tue excitement in the iron market is subsiding. 
Billets have dropped 1 dollar per ton at Pittsburgh 
under a halting demand, and Bessemer has showed 
signs of weakness. The fact that the production of 
furnaces and mills is so far sold ahead will check any 
pronounced weakness in the market. There is arumour 
that this weakness in billets is artifically created, 
for the purpose of enabling large consumers to buy for 
next spring’s delivery at more favourable prices. The 
other branches of the iron trade are strong, but not so 
active. The quietude in the rail market so long is 
ominous. Railroad companies have refused to keep 
roads in repair. Rolling stock isrun down. Locomotive 
engines are in insufficient supply. Bridge work is held 
back. Prices have gone too high, and railroad interests 
will wait. Rail requirements are getting urgent. It 
is estimated that possibly 2,000,000 tons may be 
wanted during 1896. Smelting companies have 
purchased all the Spanish ores that can be supplied 
during the next four months over contracts for English 
markets. The coke-workers’ demands will probably 
be complied with on the 10th inst. 








THE ‘‘ NIAGARA” CRUSHER AND 
PULVERISER. 

Messks. Easton, ANDERSON, AND GOOLDEN, Li- 
MITED, have taken up the manufacture of the 
‘* Niagara” crusher and pulveriser, the invention of 
Mr. Coward, and on the 26th ult. invited a number of 
engineers and others interested in mining to their 
works at Erith, Kent, to inspect in operation plant 
designed to crush quartz, and other mills crushing 
bark, cork, grain, bone, &c. We have already illus- 
trated in detail this type of crusher (ENGINEERING, 
vol. lvi., page 323). The crusher consists of a drum 
on the end of a horizontal shaft, driven by a 
pinion gearing into a rack on the outside peri- 
phery. On the inside circumference there is a runner 
path of chilled iron for the crushing roller, which is 
keyed on to a shaft carried on outside bearings and 
held down by a loaded spring, allowing it to adapt 
itself to the varying sizes of the quartz being 
crushed. It will be noted that the crushing runner 
is driven by surface contact, so that there is 
comparatively little frictional wear. Moreover, the 
speed is minimised with the same end in view, never 
exceeding 40 revolutions per minute. The material 
passes from a hopper to the front of the edge runner. 
Round the inside of the drum there is a series of 
buckets into which the material passes after being 
milled, and when the contents fall from the buckets 
as the drum revolves the finer particles are drawn 
by an exhaust fan into a receptacle, while the 
coarser material falls to be again crushed. The speed 
of the fan determines the fineness of the crushed 
material. If the quartz be crushed to pass a 40 mesh, 
from 30 cwt. to 2 tons, according to the material, will be 
milled each hour by a5-ft. mill. The quantity turned 
out is proportional to the mesh, Fora 20 mesh double 
the quantity would bemilled. For a mill with a 7-ft. 
drum the power required to drive it is 16 to 18 horse- 
power, and for a 5-ft. mill 8 horse-power. Of course 
the material is crushed dry, an advantage in localities 
where the water supply is limited. The only altera- 
tions in the plant for crushing different materials are in 
the rolls. For quartz the edge runner has two or three 
V’s running circumferentially. This helps in the 
breaking up, and gives more crushing space. For 
milling bark or maize there are Y’s across the rollers, 
and for these and for crushing bones there is a differ- 
ence in the peripheral speed of the drum and the edge 
runner, so as to give a desired tearing effect to sever 
the fibres. A 30-in. mill crushes 3 cwt. of grain in an 
hour with a 3 horse-power engine. 





“THE HEAD OF THE PROFESSION.” 
To THE Eprror oF ENGINEERING. 
Srr,—The leading article in your last week’s issue, 
under the title of ‘‘ The Head of the Profession,” ought to 
be read by every member of the Institution of Electrical 
Engineers, and its lesson laid to heart. It is an open 
secret that there is a probability of the Council recommend- 
ing Sir David Salomons for election tothe presidential chair 
at the first meeting of the session. For some years past 
Sir David has been the treasurer of the Institution, and 
has performed his duties with great ability and skill. He 
has devoted both time and care to the finances, and has, 
in addition, contributed to them most liberally from his 
own purse. It is quite certain that the members owe him 
a good deal more than a perfunctory annual vote of 
thanks. But to repay their obligation by inducting him 
into an office for which his fitness has not m proven, 
would be a very poor and cheap method of acknow- 
ledging his services. At least it seems cheap now, 
but whether ib would wear the same aspect when the 
cost came to be counted 12 months hence is another 
matter. The Institution is by no means so flourishing 
as its friends could desire. It looks well enough in 
its annual report, owing to the rush of youths into the 
profession, but its papers and discussions have lately 


disparage itself by electing a President purely as a 
matter of personal compliment, and without any regard 
for his capacity to fill the post in the eyes of the world. 
Sir David Salomons is not an electrical engineer, and I 
never heard that he professed to be. No doubt he takes 
great interest in electrical science, and has some know- 
ledge of the subject; he is, in fact, an amateur—a brilliant 
amateur it may be—but an amateur is the last man who 
ought to be elected by a professional society as their repre- 
sentative. If the Institution of Electrical Engineers wish 
to do honour to Sir David for his good services, let them 
invite him to a dinner and present him with an illumi- 
nated address setting forth their indebtedness. That 
would be a graceful act. To make him President would 
place him and them in a false position. 
IT am, yours truly, 
ELECTROLYTE, 





CONTINUOUS BRAKES. 
To tHE Eprron or ENGINEERING. 

Srr,—I have read with much interest your article and 
Mr. Stretton’s letter on the Westinghouse quick-acting 
brake in your last issue. I quite agree with Mr. Stretton 
that a brake which possesses such a decided advantage over 
the ordinary Westinghouse brake ought to be generally 
used. There is no doubt but that, whatever brake is 
used, all the wheels in the train should be braked. I think 
the Board of Trade regulations on this point are incon- 
sistent. Two six-wheeled coaches, for instance, weighing 
— (say) 24 tons, are considered properly braked if 
only eight wheels out of the twelve are fitted, but three 
four-wheeled coaches, also weighing together 24 tons, and 
having the same total number of wheels, must have all the 
wheels fitted. I hear there are complaints that on the 
East Coast Joint Stock the brake holds badly on account 
of the way the Westinghouse brake is fitted, and the 
number of free running middle pairs of wheels and un- 
braked pit wagons fitted only with — 

Yours truly, 
H. LitrieJoun. 


27, Bank-street, Dundee, October 9, 1895, 





NorrincHAM.—It appears that the public deb’ of 
Nottingham amounted, at the close of March, 1895, to 
1,642,8107. Last year’s interest on Nottingham con- 
solidated stock absorbed 54,247/., while 11,1787. was 
carried to the sinking fund formed for the redemption of 
the debt. Against its formidable indebtedness of 
1,642,810/., Nottingham has to show reproductive assets 
in the shape of public baths, gas works, and water 
works. The town council lost 690/. last year upon the 
working of its public baths, but its gas department 
yielded a profit of 21,903/., while a further profit of 
3000/7. was derived from the corporation water works. 
The turn-over of the Nottingham Town Council in 
1894-5 was 719,432/. This sum represented the payments 
of the year. The receipts of the council from all sources 
in 1894-5 were 712,777/., so that the expenditure exceeded 
the receipts by 66557. The deficit would have been 
larger had not the council added 52,702/. to its indebted- 
ness in 1894-5. The constant increase which is taking 
place in the indebtedness of our great towns is an unsatis- 
factory feature in corporate finance; but it must, at the 
same time, be remembered that the population of Not- 
tingham, as well as that of most other important English 
industrial centres, is rapidly expanding. 





H.M. Torprepo-Boat Destroyer STaRFISH.—H.M.S. 
Starfish, one of the new torpedo-boat destroyers, built for 
the British Government by the Naval Construction and 
Armaments Company, Limited, Barrow-in-Furness, ran 
her official —_ and steering trials on the Clyde on the 
7th inst. The builders were represented by Mr. A, Blech- 
ynden and Mr. A. Buchanan. There was a strong 
squally wind blowing from the west, with a broken sea. 
The vessel is 190 ft. long, 19 ft. beam, and at 5 ft. 7 in. 
draught displaces 252 tons. Theengines are of the triple- 
expansion type, with cylinders 18 in., 27 in., and 42 in. in 
diameter by 18 in. stroke. The boilers are of the Blech- 
ynden water-tube type, and there are four of them 
working to a pressure of 200 lb. to the square inch. The 
firegrate is 170 square feet. The weight of propelling 
machinery complete, with water and spare gear, is 104 75 
tons. The contract stipulated that the vessel should 
maintain a speed of 27 knots on a trial of three hours’ 
duration with a deadweight of 30 tons on board, the 
revolutions of the engines necessary to give the speed 
being determined by running the vessel six times over 
the measured mile. As a mean of these six runs, 
the Starfish obtained a speed of 27.87 knots, while the re- 
maining and longer part of the trial was run at a speed of 
28.05 knots, making the mean of the whole three hours 
28 knots, or one knot in excess of the guarantee. The 
mean revolutions of the engines on the three hours’ run 
were 407 per minute, and the indicated horse-power 4510. 
The amount of coal consumed on the three hours’ run 
was 15 tons 2 ewbt., a figure which works out to a most 
creditably small consumption per horse-power for forced 
draught and water-tube boilers. If the speed had been 
kept down to the guaranteed s of 27 knots, the con- 
sumption would have been reduced to between 12 and 13 
tons, which is a most excellent result. This coal con- 
sumption is said to beless than for any of the other British 








placed at the end of the catalogue. 


been of a very poor order. It is not strong enough to 





destroyers. The speed on miles run was as follows: 
Run, og Revolutions. 

a. 27.692 405 2 

2, 28 = aac 

3. 27. 

4. 97.907 (24-87 405.6 [406-24 
5, 27.907 | 413.9 

6 28.082 399.2 
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WATER-TUBE BOILERS. 
To THE EprToR oF ENGINEERING. 

Sir,—By an oversight, the figure referred to in the last 
foot-note on 430 (viz., Fig. 1, pase 214, vol, lviii., 
ENGINEERING) was not inclosed with the manuscript. 

May I ask you to reprint this passage together with 
the figure? It should be as follows : 

** Referring to Fig. 14 (reproduced from Mr. Thorny- 
croft’s paper C) it is obvious that at the surface of 
the water in the separator the pressure is that due to 
the steam. The same is true of the pressure at the sur- 
face of the water in the gauge glass. In the bottom 

















barrel the pressure is greater than that of the steam by 
an amount corresponding to the head of water in the 
gauge glass, and consequently exceeds the pressure at the 
water surface in the upper reservoir by this amount. 
This difference of pressure is greatest when the boiler is 
at rest, It is diminished by a head equal to the fall in 
gauge glass when the boiler is working.” 

Erratum.—Just above this foot-note the words “ two- 
fifth power” should be fifth power, the head neutralised 


by friction varying as (dian sim (see Box’s ‘* Hydrau- 
lics ”), ‘i 
Dr t 





To THe EpiTor or ENGINEERING. 

Sirn,—As indicated in my letter of August 30, pub- 
lished in your issue of September 6, I now take up the 
examination of the advantages officially claimed on be- 
half of the Admiralty during the debate in Parliament in 
April last for Belleville boilers specially, and water-tube 
boilers generally. ’ 

As the advantages then claimed for water-tube boilers 
were separately stated under five specific heads by the 
then Civil Lord of the Admiralty, the value of these sup- 
posed advantages can thus be conveniently examined in 
order. It is of more importance that these alleged advan- 
tages should be examined fully in detail, because most of 
these claims appear to be taken by many as if proved, as, 
for example, by Mr. J. T. Milton in discussing the sub- 
ject recently at the Royal United Service Institution. 

The first claim (which, with the others, is quoted from 
the report in the Zimes of April 10 last) was, ‘‘ The advan- 
tage of raising steam from cold water quickly,” the official 
statement being “‘ that steam can be raised from cold 
water to 250 lb. pressure in one hour in tubulous boilers, 
while with cylindrical boilers it takes from 6 to 12 hours,” 
and of this supposed advantage it was said, ‘‘ The import- 
ance of that could not be overestimated. ‘That alone was 
sufficient to justify the action of the Admiralty.” It will 
be interesting to examine this feature for which such a 
preponderating importance is claimed. 

As the fourth Admiralty claim is somewhat analogous to 
the first, I give it here to save unnecessary repetition of 
arguments. It is, ‘‘ With water-tube boilers, the fires 
could be instantly withdrawn, the grates cleaned, the 
tubes swept, and the ship ready to start again with clean 
boilers in three hours, which was impossible with cylin- 
Arical boilers.” 

The respective times for raising steam in the two types 
of boilers are here greatly overstated in favour of the 
water-tube boiler. The bias of the water-tube advocate 
referred to in my previous letter, is apparent, the small 
water-tube boilers being brought into comparison with the 
largest class of cylindrical boilers for seagoing steamers. 

Quick steam-raising, likewise, in water-tube boilers is 
generally exhibited as a feat by having fires specially 
prepared for quick ignition and kindling, while such a 
thing is never thought of for cylindrical boilers, because 
steam-raising an hour or two more or less quickly in a 
seagoing ship is of no importance whatever, either in a 
mercantile or a warship, as will be afterwards shown. 

If the same precautions were taken to get up steam as 
quickly in cylindrical boilers, the time usually taken 
would be greatly reduced. Still it would be always much 
longer than in tubulous boilers. If 14 hours be allowed 
for a Belleville boiler for a seagoing steamer of a certain 
character, it would not be unfair to allow 44 hours for cy- 
lindrical boilers for the same class of ship using the same 
means, 

It is a fact, however, that should not be lost sight of, 
that in proportion to the quantity of water contained, 
cylindrical boilers raise steam from cold water much more 
quickly than water-tube boilers, simply because almost 
the entire heat of combustion is imparted to the water in 
cylindrical boilers in raising steam, while in water-tube 
boilers a great proportion of this heat passes up the 
chimney and to the outside a 

If the raising of steam quickly in a boiler could be 
attained without sacrificing features of more importance, 





or thereby creating defects, ib would be a certain advan- 
tage, though of very minor importance. 

Quick steam-raising in water-tube or other boilers, how- 
ever, can only be obtained by sacrificing features of vital 
importance, and by creating several serious defects. 

have already explained elsewhere that the rapidity 
with which steam can be raised in a boiler is aay a 
measure of the quantity of water in that boiler, and of 
the risk and difficulty of working it, likewise of its 
durability ; the less the water the quicker the steam is 
raised, but also the greater is the risk and difficulty in 
working, and the shorter the life of the boiler. All these 
are facts which no one experienced in water-tube boilers 
can deny. : 

But supposing these serious disadvantages arising from 
the small quantity of water in tubulous boilers (stated in 
the official defence as from one-fifteenth to one-thirtieth 
that in cylindrical boilers), to which alone the quick 
steam-raising is due, did not follow, a brief consideration 
of a few facts, which all can understand, will show that 
even then how small and unimportant the advantages of 
raising steam quickly in a warship really are. 

Suppose in a time of war (the only time in which quick 
steam-raising can be of serious importance) a warship, 
say of the smallest and most easily handled class, is laid 
up, that is, without men or consumable stores on board, 
but otherwise equipped, and is suddenly ordered to 
perform some work of attack or defence in the shortest 
possible time. As the steam machinery must always be 
kept in order, the artificer in attendance could fill boilers 
of any kind, raise steam, and turn the engines before the 
crew could get berthed and their duties apportioned, 
stores put on board, and everything ready for movement. 
Not one moment would be lost, so far as raising of steam 
was concerned. 

In large warships, where not hours, but days, may be 
required for preparations, still less would the time of 
raising steam require to be considered. Quick or slow 
steam-raising would not enter into the case. 

Should, however, the supposed warship be fully manned 
and equipped with coal, stores, and ammunition, if she had 
cylindrical boilers she would never lie in these conditions 
with steam down, if liable to be attacked, or wanted to be 
ready for immediate service, as it is always easy to main- 
tain steam with banked fires, or, what is still better, with 
incandescent fires, having air almost entirely shut off, as 
will be further explained. With water-tube boilers the 
difficulty of maintaining steam for a period with the engines 
at rest is so great, owing to the small quantity of water 
they contain, their large grate surface, and their small 
steam room, that it becomes necessary to remove fires, let 
down steam, and have the firebars recoaled and ready for 
lighting. Ib follows, therefore, that the ships with water- 
tube boilers lying at anchor would always be found in a 
state of unpreparedness, while those with cylindrical 
boilers would be found ready to move within a few minutes’ 
notice. 

The Admiralty entirely ignore all these practical con- 
siderations and the different working conditions which 
tell so strongly against water-tube boilers, and seek to 
compare two steamers with steam down, lying exposed to 
attack, one of which has water-tube boilers and the other 
cylindrical, and they argue that in such circumstances 
this power of quick steam-raising might save the warship 
with water-tube boilers from being taken by surprise by 
an enemy. 

To give even the shadow of a foundation for such a 
claim, it must be supposed that, during war, ships of 
defence with cylindrical boilers lie in port or in the road- 
stead at anchor, fully armed, manned, and equipped, 
but without fires lit in the boilers, and accordingly help- 
less. In this condition they must be — to lie from 
day to day awaiting the enemy until he is reported in 
sight, and then a rush is made to light fires and raise 
steam. The ships with water-tube boilers have now, 
according to the Admiralty view, the all-important ad- 
vantage of being able to raise steam more quickly than 
those with cylindrical boilers. Can it be supposed that 
such circumstances, designed to prove the advantages of 

uick steam-raising, would ever occur in actual warfare? 

ven if they did, the ships with water-tube boilers would 
not be benefited. With the quick movements of the 
present day any fleet so caught would be all sunk or 
captured long before any of the boilers could have got up 
steam. 

Then, for warships at sea, cruising or blockading, this 
claim of advantage in quick steam-raising is distinctly 
based on the idea that cylindrical boilers require to let 
down steam frequently, and have the coals removed from 
the furnaces in order to get the tubes swept as in water- 
tube boilers, or, in the words of the Admiralty claim 
already quoted: ‘‘With water-tube boilers, the tires 
could be instantly withdrawn, the grates cleaned, the 
tubes swept, and the ship a to start again with clean 
boilers within three hours, which is impossible with cy- 
lindrical boilers.” This claim, if bond fide, betokens great 
ignorance. If, instead of the claim ending, ‘‘ which 
was impossible with cylindrical boilers,” it had read, 
“‘which operations, though necessary with water-tube 
boilers, were altogether unnecessary with cylindrical 
boilers,” the relative character of the two kinds of boilers 
in regard to cleaning would have been truly described. 
It is, however, in the Admiralty claim assumed, 
as a matter of course, that when tubes require to 
be swept in cylindrical boilers the coals are pulled 
off the grates, the water and steam inside cooled down 
in some unknown way, until men get inside to clean 
the tubes as in water-tube boilers. It is then claimed 
that if an enemy came upon them during this process of 
cleaning, the water-tube boilers would greatly eclipse the 
cylindrical. I am afraid the enemy would not stand by 
for an hour or two to witness this interesting competition in 
cooling down and steam-raising imagined by the Ad- 





miralty. He would more likely prefer to sink or capture 
the entire helpless lot. 

In these Admiralty claims the vital defects of water- 
tube boilers, which cannot work continuously, are made 


to appear as special virtues. After once raising steam in 
@ cylindrical belles, it can be kept working at Fall power 


continuously for months, as is being every day experienced, 
as all the operations of cleaning fires and sweeping tubes 
are done while the boiler is at work and no stoppage what- 
ever is required. To such boilers the time occupied in 
raising steam at starting is of no consequence whatever. 

With these boilers the largest cruiser with evaporators 
on board for fresh water supply could keep at sea for years 
without stopping. Each boiler could in succession be 
blown down and examined internally and cleaned and re- 
filled with fresh water after, say, seven or eight weeks’ 
constant work, andso be kept in perfect working order. 
The highest power would, therefore, be always at com- 
mand with cylindrical boilers. 

Further, cylindrical boilers can use without injury a 
considerable quantity of salt water. They could always 
be at the density of sea water when about to be examined 
internally, so as to lose no fresh water in blowing off. 

Water-tube boilers, on the other hand, cannot run at 
sea continuously on account of their structural arrange- 
ment, on which the quick steam-raising depends, and on 
the fact that the fire gases act on the outside of the tubes. 
Such boilers, with small water-tubes, can only run at a high 
speed from three to four hours without = to clean. 
The larger tubes of the a boilers run longer before 
cleaning, in proportion to the rate of combustion per unit 
— surface, and the width of spaces between the 
tubes, 

Again, the frequent blowing off for examination and 
cleaning of water-tube boilers necessitates much greater 
supply of fresh water for these boilers than for cylindrical 
boilers, and, beyond this, the daily waste of fresh water 
from cocks, stop valves, safety valves, is in proportion to 
the number of these fittings. As from five to ten water- 
tube boilers are required for every cylindrical boiler, the 
proportion of fresh water wasted must be from five to ten 
times more with water-tube boilers than with cylindrical 
boilers for equal power, not to mention the frequent blow- 
ing off of the boilers for cleaning, as a y mentioned. 
Including the special waste in water-tube boilers arising 
also from frequent repairs, it is probably not overstating 
the case to say that water-tube boilers would require ab 
least ten times more fresh water to keep them cruising 
than cylindrical boilers of equal power. is is a serious 
matter, and has evidently never been taken into account 
in the misplaced enthusiasm which has led to the adop- 
tion of these boilers for our warships and cruisers. 

These jirst and fourth official claims of advantages 
arising from quick steam-raising, which the ‘Aduliealty 
say are so 4 as to be alone sufficient to justify the 
adoption of water-tube boilers in the Navy, are thus 
found, when examined in the light of practical experience, 
to be not only illusory and mistaken, but to be one of the 
chief causes of their weakness, unreliability, inefficiency, 
and wastefulness, and their alleged superiority to cylin- 
drical boilers to be — delusive, 

Instead, therefore, of this feature of quick steam-raising 
being so valuable as to be alone sufficient to justify the 
Admiralty in adopting water-tube boilers for the Navy, 
it is beyond question the cause of so much danger and dis- 
advantage as to be alone sufficient to justify the exclusion 
of these boilers from the Navy. 

The second claim of superiority made by the Admiralty 
for the water-tube boiler is: ‘*‘The engines could be 
stopped suddenly at full speed with Belleville boilers 
without the pressure rising or injuring the boiler, as the 
control of the steam pressure was greater than in the 
boilers of the cylindrical type.” 

It is hardly possible to make a claim in favour of water- 
tube boilers more opposed bo actual facts than this. It is 
easily understood that with their limited quantity of 
water, small steam spaces and large grates, it is impossible 
to keep fires in water-tube boilers with the engines stopped 
without raising the steam pressure quickly and blowing 
off. Consequently ‘‘the control of steam pressure,” in- 
stead of being ‘‘greater,” is much less in water-tube 
boilers than in LS poyee boilers. The only way steam 
can be controlled in water-tube boilers, under the con- 
ditions mentioned in this claim, is to pull the fires out of 
ne The steam is then ‘‘controlled” by falling 
rapidly. 

T have explained elsewhere how my system of artificial 
draught is specially adapted for the control of combustion 
in boilers of warships, so that when the engines require 
to be suddenly stopped at full power, the air supply can 
be shut off from the furnaces in a few seconds, the com- 
bustion suspended, and blowing off prevented, without 
withdrawing any coal whatever from the fires. Likewise, 
if it is wanted that the ship should lie for hours, or days, 
with steam up but with engines at rest, these requirements 
are completely provided for by this system, so that at any 
time full power can be obtained within five minutes of 
order being given, while the engines could be started 
instantly. 

This is a very different state of preparedness than that 
relied on by the Admiralty from the use of water-tube 
boilers in which steam can be raised in one or two hours. 

The third official claim is: “That if a boiler was 
damaged in action, the — to the stokers and ship 
was less with water-tube boilers, because the water capa- 
city of the boiler was only one-fifteenth to one-twentieth 
of the cylindrical boilers.” This claim shows how in- 
adequate are the ideas of those who framed it, regarding 
what constitutes the chief danger in boiler-rooms of war- 
ships in action, 

If it is possible to send a heavy shot under water 
through the ship’s side and protecting coal bunkers, which 
will also be able to penetrate the thick steel plates of a 
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cylindrical bviler shell, this shot would begreatly more than 
sufficient to smash every tube in a water-tube boiler. The 
result would be equally fatal in both cases ; the only differ- 
ence would be that in the one boiler the steam would issue 
from one hole, while in the other it would issue from 50 or 
more. But in the case supposed of a shot so reaching the 
boiler-room, it can easily be understood that its force 
might be so much spent as to fail to penetrate the thick 
ehell-plate of a cylindrical boiler, and yet easily destroy 
the thin and almost unprotected tubes of a water-tube 
boiler. The chances here are all in favour of the cylin- 
drical boiler. 

Boilers in warships are, however, supposed to be com- 
pletely protected from shot entering by the sides by being 
under water, and by the coal in the side bunkers. What 
is more rome | to happen is damage from shell splinters 
getting in through the funnel and ventilating spaces 
from above. Such pieces as would be harmless against 
. cylindrical boiler shell might easily destroy water-tube 

ollers. 

But the latter are exposed to a much greater risk than 
cylindrical boilers from their great multiplicity of tube 
connections and steam pipes and branches on the upper 
part of the boilers. The safety of a boiler from external 
damage is inversely in proportion to the number of 
separated or detached parts. In Belleville boilers the 
tubes from every element connect to the steam receivers 
and form steam branches. The 48 Belleville boilers each, 
of the Powerful and Terrible, have many hundreds of 
these steam branch connections, not one of which are in 
cylindrical boilers. They have, in addition, complete sets 
of steam pipes and connections for each boiler. As nine 
deutioanies cylindrical boilers would give as much, if 
not more, steam than the 48 Belleville boilers of these 
ships, the relative danger arising from these steam pipes 
alone is as 48 to 9 against the Belleville boilers. 

The Admiralty, as usual, pass over all these real 
dangers which would arise in practice from water-tube 
boilers in action, and assign the greater safety of these 
boilers when damaged to the smaller quantity of water 
they contain. A most extraordinary reason. The single 
water-tube that burst in H.M.S. Sturgeon, and killed the 
two men in the stokehold, was of a size only sufficient to 
put one’s finger inside. The water it contained would 
not be one-thirtieth part of that in one of the Belleville 
tubes of the Powerful. The bursting or destruction of 
one such tube in the Powerful at its steam end, or of one 
of the hundreds of steam pipes or branches in which there 
is no water whatcver, would be fatal to every one in the 
compartment, and all the more if closed stokeholds were 
used. The chances of danger in action or in ordinar 
working are therefore, instead of being less, greatly mul- 
tiplied by the use of water-tube boilers, 

This claim is, however, enumerated by Mr. J. T. Milton 
at the Royal United Service Institution as one of the advan- 
tages in his estimate of the water-tube boilers for warships. 
[t may be noticed that Mr. Milton’s estimate of the advan- 
tages of water-tube boilers for warships is simply that 
of the Admiralty, while he also with them entirely ignores 
the existence of the vital objections to their adoption in 
steamships. Mr. Milton did, however, admit what the 
Admiralty do not seem disposed to do, the greater waste- 
fulness in fuel of these boilers, but on the other hand he 
indicated this fact was of no consequence in a warship, 
that is, it did not matter whether a warship could steam 
a longer or shorter distance without recoaling, or required 
few or many stokers. 

The fifth and last claim of the Admiralty for the water- 
tube boiler is that ‘* they could be removed without wreck- 
ing the ship, as was necessary with cylindrical boilers.” 

It is here asserted that cylindri boilers, on account 
of their size, require to have the ship so much taken apart 
to remove them as to virtually wreck it, while water-tube 
boilers can be entirely removed and replaced without this 
destruction. This claim is, however, merely another 
attempt to make a serious defect of the water-tube boiler 
as one of its special virtues, and the want of this defect in 
cylindrical boilers an insuperable disadvantage. 

Provision for constant repair is a condition of existence 
for water-tube boilers, while cylindrical boilers, properly 
designed and worked, should never require to be removed 
from warships until the ship is obsolete. I have already 
given examples of cylindrical boilers running for 20 years 
continuously in a mercantile steamer without a single 
repair ; much longer should they exist, if properly cared 
for, in warships where they do not work continuously, 
and where they can receive much better attention. 

But should cylindrical boilers require to be removed, 
this can be done without the least damage to the ship. 
As boilers must have funnels and air hatches and spaces 
round the funnels, there is always sufficient room in any 
properly designed warship to remove any cylindrical 
boiler through these spaces. This, however, as I have 
said, should, as a rule, never be uired. Furnaces or 
other interior parts can, and should be, renewed if ever 
necessary on board ship, as is always now done, without 
disturbing the boiler shell or shipwork. 

This claim of superiority is bised on the erroneous 
assumption that cylindrical boilers require repair and 
renewing as often as water-tube boilers. Repair, as 
already stated, is a normal condition of existence in water- 
tube boilers, for which provision is absolutely necessary, 
while it is an abnormal thing in cylindrical boilers 
properly designed and worked, so that such provision for 
their repair is unnecessary. 

This claim, therefore, of the superiority of the water- 
tube boiler arising from facility of repair would not be 
unfairly paralleled by asserting that soldiers with wooden 
legs would be preferable to those with natural limbs, 
because, when the former were disabled on the march, or 
in action, the wooden legs would be much more easily 
repaired than the others, and spare ones could be con- 
veniently carried. 








I am well aware that in our warships cylindrical boilers 
have hitherto required much repair, and even renewal ; 
but, as I have been showing for the last ten years, this is 
entirely owing to the defective engineering of the Admi- 
ralty, and not because of any inherent defect of the cylin- 
drical boiler. 

These official claims in favour of water-tube boilers put 
forward in Parliament by the Admiralty in justification 
of their adoption of these boilers for the Navy are thus 
found on proper examination to be either unfounded, 
misleading, or illusory, and, further, this examination 
confirms the great superiority of the cylindrical boiler. 

Besides these official arguments there were one or two 
others made in favour of water-tube boilers by supporters 
of the Admiralty during the debate in Parliament. The 
two following may be noticed : 

(a) ‘* Water-tube boilers were not new, but well known, 
and, consequently, the Admiralty were not making any 
experiment in using them.” It is just because water- 
tube boilers are not new that the argument against 
them is so strong. They have become so well known for 
their inherent bad qualities by repeated trials during the 
last 35 years, which no variation in design can remove, 
that no mercantile shipowner who has tried them will 
continue their use. 

(6) ‘* That the Admiralty know their business too well 
to introduce boilers which would give bad results.” This 
is no argument, but simply begging the whole question in 
dispute. Unfortunately the record of Admiralty boiler- 
ing during the last decade is so bad that, @ priori, a con- 
tinuation of bad boilering is just what might be expected. 
Further, the positive proofs against the water-tube boiler 
are so uniform, and so serious, that there cannot be the 
re ie doubt that bad results will follow their use. The 
Admiralty cannot expect a reversal of the laws of nature 
in their favour. 

Having, as I believe, now sufficiently shown that the 
claims of superiority made by the Admiralty for water- 
tube boilers are entirely unwarranted, and that there is 
a total absence of any good reason for their adoption, 
while on the other hand there are most conclusive reasons 
why these boilers should not be used in our warships, I 
will now conclude this letter, and reserve my remarks on 
the phenomenally swift torpedo-boat destroyers, on which 
millions are being spent by our Government, for a subse- 
quent letter. 

To show my conviction of these boats being almost 
practically useless for any real work, I propose to chal- 
lenge the testing of one of them on a suflicient practical 
trial of speed, endurance, seagoing qualities, fuel consump- 
tion, and number of men required to work machinery, 
against a vessel of same dimensions, built, engined, and 
boilered in a manner which [ believe will prove its un- 
doubted superiority, and the consequent unsuitableness 
of those now being so largely ordered by our Admiralty. 

Iam, yours faithfully, 
Glasgow, September 17, 1895. JAMES HOWDEN. 





To THE EpiToR oF ENGINEERING. 
Sir,—The letters of ‘‘ Argus ” and Mr. Howden on this 
subject “~e" some comment, as to many they are mis- 
leading. I presume that they are intended as impartial 
criticisms, but I think your readers will agree that they 
read more as the denunciations of two prejudiced engi- 
neers, who have heard half a story, and imagine the rest ; 
this I take to be the case, as their own letters show that 
they are neither of them very clear as to what actually 
took place during the two voyages of the Ohio. 

** Argus” vents his spleen on the Belleville boiler as 
made in England, but avoids attacking its use in France, 
its home. 

Mr. Howden airs his grudges against every type of 
water-tube boiler. 

Both these gentlemen may have had rary d & great 
experience with Scotch boilers, but I think it would be 
well if at any rate Mr. Howden favoured your readers 
with details of his own actual experience in water-tube 
boilers, if he hashadany. If he is merely going by vague 
reports, then his sweeping assertions become of little value 
or interest. 

If Mr. Howden had every hitch that may have occurred 
in connection with his forced draught raked up periodi- 
cally to prove that it was no good, he would, I am sure, 
feel very keenly the unfairness of such procedure. The 
introduction of water-tube boilers is a revival of an old 
advance on existing practice, and Mr. Howden is the last 
person that one would expect to see trying to throw cold 
water on improvements. If he fears that by their intro- 
duction it will affect his forced draught system, he is 
mistaken, for water-tube boilers can have forced draught 
applied to them just as easily as Scotch boilers. — 

. Taking the letter of ‘‘ Argus,” he commences with three 
acts: 
1. That the Ohio has been fitted with Belleville boilers. 

2. That she has made two trips across the Atlantic. 

3. That these two trips have not been very satisfactory. 

Whether it was partly or entirely the boilers, or what 
was wrong with them, he does not say, but on the basis of 
rumour—what rumour said he does not mention—he com- 
mences to foist on your readers assumptions and asser- 
tions from which he draws deductions, which I quote, 

I would ask him if he has ever received any statement 
from Messrs. Maudslay, the Admiralty, or Messrs, 
Wiison to justify the following assertions ? 

‘*The performances of the Belleville boiler in the Wilson 
Liner Ohio (late Egyptian Monarch) were expected to 
prove, beyond a shadow of a doubt, the —— of 
such boilers as steam generators to those of the cylin- 
drical type. and to justify the Admiralty in adopting them. 
.... The Belleville was foisted on the nation under 
pretence that it was a thoroughly tried and tested instru- 
ment... . Surely Mr, Sampson knew better than to 
think that in regular running across the Atlantic it would 








be possible to manipulate results for the edification of My 
Lords after the manner of the ghastly farces played on 
board the Sharpshooter..... Mr. Sampson sung the 
praises of these boilers far and near, and succeeded in 
persauding the Admiralty to adopt them universally for 
cruisers on certain allegations as to their capabilities.” 

If these assertions are true, the only conclusions that 
can be arrived at are, that the Lords of the Admiralty, 
finding it necessary to have boilers which combined rapid 
raising of steam, higher pressure, occupying less space, 
and being lighter, and having no one on their staff capable 
of advising them, had to go Mr. Sampson, and he, like a 
good shepherd, took this flock of innocents to the Belleville 
boiler. 

That, having been brought there, they had no one who 
could ascertain what satisfaction they had given to the 
following Governments, who have adopted them : 

The French Government, who have used them since 
1869, just 26 years ago, and during which time have 
ordered 132 boilers of this type for land purposes, and 
have in the Navy 150,000 indicated horse-power. The 
Russian Government, who have close on 30,000 indicated 
horse-power. The Messageries Maritimes, who have close 
on 40,000 indicated horse-power in use. Does Argus wish 
your readers to conclude that the French do not really 
wish to be superior to us on the seas, but only pretend 
they do? That the Russians have come to the conclusion 
that they know i about boilers, but if they copy 
the French they would be all right? That the Messa- 
geries Maritimes put Belleville boilers in their boats for 
fun? That Mr. Sampson was done by a Frenchman, and 
in turn tried todo the Admiralty? That he succeeded, 
and that Messrs. Wilson are a philanthropic firm of ship- 
owners who are anxious to assist two friends in distress 
regardless of what it cost them ? 

here is an old story of one of the newer public schools 
offending the —— of an older school by challenging 
them to football. The reply I take the liberty of adapting 
for *‘ Argus’s” benefit: ‘“‘The Admiralty we know, 
Messrs. Maudslay we know, Messrs. Wilson we know, 
but who are ye?” 

I do not wish ‘‘Argus” to feel that I am adopting the 
disparaging style which is the characteristic of his letter, 
towards him, but to impress on him the unfairness of his 
attacks, and their shallowness. 

Will he explain why the French Government, after 26 
esl practical experience, continue to use Belleville 

oilers ? 

Assuming that he is right, and the misfortunes which 
befel the Ohio were entirely due to her boilers, this does 
not prove that the Belleville boiler is a failure, or that 
‘*Argus” knows apything about water-tube boilers, and 
a on this he has the courage to say so, while in the same 

reath he admits that he knows nothing about the Ohio’s 
journeys. 

I classify his remarks for your readers to judge: 

_ “According to rumour it is chiefly otherwise, and as 
similar boilers have already mn, or are on the point of 
being, ordered for eight new cruisers, there is a just claim 
on Mr. John Sampson as their apologist to say something 
to allay the uneasiness naturally aroused at the account 
of the doings on board the Ohio. . . . conditions both as 
regards engines and boilers so favourable as to be out of 
comparison with those of any other regular Atlantic 
liners, and yet the woeful mess she has made of it is just 
as far out of comparison with their performances. . 
and unless the Ohio can maintain 1800 continuously at 
sea, the Terrible cannot maintain 20,000, which is what 
she is built for. Judge of the prospects of such a result 
. . « but the Ohio’s experiences show that it is all experi- 
ment. . . so that far from the Belleville boiler being an 
ideal boiler—high pressure—it mes useless, not to say 
dangerous .... what are we to expect of the Terrible, 
the a rene and the Andromeda if they go to serious 
work?... 

‘*We want to know why this British ship, a large and 
fine one for her speed, with extremely modern machinery 
and a lavish boiler ‘installation, should make such pro- 
tracted voyages, and then anchor short of her home port 
in such a deplorable condition. . . .” 

I do not think further comment is necessary ; had I 
time I would have pointed out several wrong comparisons 
in Mr. Howden’s letter. 

I am, yours faithfully, 
F, E. Rarney. 

Central Chambers, Glasgow, September 18, 1895. 





To THE Eprror oF ENGINEERING. 

Srr,—Your outspoken article on the action of the Admi- 
ralty in the matter of Belleville boilers appears, ver 
opportunely, in close proximity to Mr. Walter Maudslay’s 
arrogant assumption, on behalf of himself and his col- 
leagues in their speculation, of a complete monopoly of 
the intellectual calibre necessary for the formation of a 
sound opinion on the merits of boiler installations; and 
may convince that gentleman that the criticisms levelled 
at his boiler, made, avowedly, to discredit the action of 
the Admiralty, have far more force than he cares to 
admit. 

The Lambeth firm have one reply, and one only, 
to all critics, and that is that they are not well-in- 
formed, in other words, they do not know what they are 
talking about. Mr. Maudslay says: ‘‘ Neither Mr. Howden 
nor ‘Argus’ nor any other writers who have criticised 
these matters will, in our opinion, alter in the slightest 
degree the determination of a very large number of the 
best-informed men both in this and in other countries to 
make full use of the departure which past experience and 
the ay gomomnneg of the day have rendered imperative.” 
This, I sup means that a small and select circle, of 
which Mr. acdder is the centre, possesses information 
about boilers not known to marine engineers in general, 
and beyond their intellectual grasp. Presumably this 








Oct. 11, 1895.] 


ENGINEERING. 


467 








information is as small and select as the body possessing 
it, and if they keep it to themselves, how are we outsiders 
to become well-informed? It is cruel, and perhaps im- 
politic, of Mr. Maudslay to tell us he has fitted his boilers 
with steel tubes and Belleville pumps in another steamer 
with great success, and not tell us who the steamer is, 
and what she does. I take it that the superintendent 
engineer of the London, Brighton, and South Coast Rail- 
way Company, who has had the Tamise under his eyes 
ever since she began work, is one of the ‘‘ best-informed 
men” on this matter. He has past experience, and the re- 
quirements of the service are onerous; we will see whether 
he adopts Belleville boilers in the ship to replace the Sea- 
ford ; if he does, such action will carry great weight ; if not, 
what becomes of Mr. Maudslay’s boast of the progress the 
boiler is making among well-informed men? Mr. Maud- 
slay, of course, claims Mr. Durston as one of the best- 
informed men—has been so from the first; if his informa- 
tion was so full and complete when he decided on 260 lb. 
pressure for the boilera, and 210 lb. pressure at the 
engines of the Terrible, is he more or less well-informed 
when he decides, more than a year later, on 300 lb. pres- 
sure for the boilers of the Arrogant, but, although he 
would like 250 lb. at the engines, does not know whether 
he can get it, and prefers not to run the risk? Then Mr. 
John Spear, of Wilsons, is another of the well-informed ; 
very much so. The question is, whether he came under 
that category when he declined Mr. Maudslay’s advice 
as to the material for the tubes and the make of feed 
pumps; or does he come under it now, when he learns 
that complete disaster with Belleville boilers to supply 
steam at 200 lb. pressure to the engines can only be avoided 
by using very special steel for tubes, and very special 
pumps for feading the boiler? As Mr. Spear, in the 
meantime, has decided upon cylindrical boilers for his 
firm’s new Atlantic steamer, presumably he considers that 
if the Belleville will not work with the quality of tubes 
and type of feed pumps in ordinary use, then for ordinary 
use it is best to avoid the boiler altogether. And the 
majority of sensible men will fully agree with him. No 
such elaborate precautions are necessary with cylindrical 
boilers supplying steam at 200 lb. pressure. The Rameses, 
a cargo and passenger boat in the Mediterranean trade, 
has triple-expansion engines with the same diameter of 
high-pressure and low-pressure cylinders as the Ohio, to 
indicate about the same power. She has two cylindrical 
single-ended boilers for 200 lb. pressure, with eight fur- 
naces arranged with their backs to the engine-room in the 
usual manner, and funnel draught alone. She has run 
two years without any trouble, and so satisfactorily to 
the owners that a duplicate has been built, and she has 
only about 75 per cent. of the Ohio’s grate and heating 
surfaces. The Lancastrian, an Atlantic cargo and cattle 
boat, has run, as one of five steamers forming a regular 
weekly service, for four years without a hitch of any sort 
or any break in the service, with triple-expansion engines 
supplied with steam at 200 lb. pressure from cylindrical 
boilers under funnel draught alone. Sheindicates about2800 
horse-power as a rule, is economical on common Lancashire 
coal, and, is fast, having quite recently averaged over 14 
knots on an outward passage, and nearly 14 on the round 
voyage. The Ohio, for similar work, has 75 per cent. of the 
Lancastrian’s grate and heating surfaces, she is a smaller 
and finer ship; but the difference in the ordinary per- 
formances is very marked. The Tantallon Castle, in the 
Cape trade, has very large boilers for 200 lb. pressure ; 
and the Kensington’s boilers have been described in Enet- 
NEERING. All these are cases in which cylindrical boilers 
of modern construction work with complete satisfaction, 
voyage after voyage, under high pressure; but at this 
moment, when two large and costly British cruisers, 
fitted with Belleville boilers to supply steam at 200 1b, 
are rapidly approaching completion, there is not a case 
on record of the satisfactory supply of steam at this prer- 
sure from Belleville boilers. In trying Belleville boilers 
for the Ohio, Mr. Spear followed the traditional policy 
of his firm to investigate everything of promise in 
marine engineering. I consider his action in the 
matter of tubes and pumps quite justifiable, and 
certainly, the wisdom of abstaining from fitting the 
boiler to any more ships until its successful working 
had been fully proved, stands out in strong con- 
trast to the utter recklessness of the Admiralty in 
ordering those boilers for ship after ship without the 
slightest proof that they will be successful. Wilsons 
have to spend their own money over such experiments ; 
the Admiralty spends the country’s money and evidently 
eares nothing what the result may be ; as the doings of 
the Sharpshooter are hidden in secrecy, and the Ad- 
miralty has no other ship fitted with Belleville boilers, io 
is only natural that a good deal should be made of the 
failure of the Ohio, so far, but that in no way reflects on 
Mr. Spear, or his directors. 

The avowed object of using water-tube boilers is to 
obtain a higher pressure of steam for working purposes ; 
and in his presidential address to the Marine Engineers’ 
Institute, Mr. Durston set forth the benefits of increased 
steam pressure, from the naval point of view. He said, 
in effect, that as the pressure increased, the size of 
cylinders for a given power decreased; and at lower 
powers for reduced speeds, the smaller engine working 
with a more reasonable rate of expansion, was more 
economical than the larger one. I agree with this, and 
may add, that the power necessary to overcome the re- 
sistances of the smaller engine will be less also; so that, 
burning the same coal, in identical boilers, there will be 
more horse-power developed, and that horse-power will 
drive the ship faster per unit. Stated broadly, a higher 
working pressure, with correspondingly smaller cylinders, 
and the proportions of boiler — to power now used 
in the Navy for cylindrical boilers, would mean a very 
much higher sustained sea speed, with the same trial 
powers. Mr. Durston, although fully alive, as he has 





told us, to this fact, has incurred the very grave responsi- 
bility of deliberately depriving all the cruisers of the 
Minerva class, and all the battleships of the Magnificent 
class, of this power of maintaining a better sea speed, 
simply because he wants to claim all the credit due toa 
higher pressure of steam for the water-tube boiler. In 
the Magnificent there are two engines with cylinders 
40 in., 59 in., and 88in. in diameter, for, say, 12,500 horse- 
power, with 155 1b. pressure of steam; in the Terrible, 
for twice that power, there are two engines with cylinders 
45in., 70in., 76in., and 76 in. in diameter, and a pressure 
of 210 lb., the piston speed in both cases being about the 
same. Now if. the Magnificent had had boilers for 210 1b. 
pressure, her engines would have had cylinders 314 in., 
49in., and 76in. in diameter, and with the grate and 
heating surfaces of the Royal Sovereign, her sustained sea 
speed would have been higher, and her coal endurance 
longer than is now the case. As Mr. Durston knows this, 
and as a precisely similar argument holds good with the 
Minerva class, it would be instructive to learn who 
authorised him to deprive those ships of qualities they 
might have, and ought to have, possessed. If he did not 
like to go so far as 2001b. pressure in cylindrical boilers, 
he could have, at any rate, made an advance on the 
155 1b. of earlier ships, and secured a partial gain; but 
there are the facts, that the single-ended boilers of the 
Tantallon Castle for 200lb. are as large as those in the 
Magnificent ; the single-ended boilers in the Rameses for 
200 Ib. are as large as those of the Royal Sovereign, an 
the Kensington’s are between the two; and all built 
to Board of Trade rules; and, in face of these facts, 
it is futile’ for Mr. Durston, or any other Belleville 
enthusiast, to assert that the cylindrical boiler had reach 
the end of its tether at 155 1b. pressure. Yet Mr. Durs- 
ton did assert it, in replying to the discussion on his 
paper on the ‘* Machinery of Warships.” He said that 
**the Admiralty had come to the conclusion for some time 
past that by increasing the pressures in cylindrical boilers 
very much would not be gained, but that it would be neces- 
sary to turn to some other type of boiler that contained 
less flat and thickly stayed surfaces.” Well, other people 
who run their ships hard all the time, have not felt this 
necessity, so the Admiralty’s conclusion is a preposterous 
one. Then Mr. Durston goes on: ‘Certain forms of 
tubulous boilers had shown themselves adapted for utilis- 
ing the higher pressures, and after consideration and 
investigation of many sets of boilers in actual service, the 
Belleville boilers had been decided to be put into the Ter- 
rible and Powerful. A set had previously been ordered 
to be placed in the Sharpshooter.” To this it may he re- 
plied again, the Belleville had not been placed in any ship 
to supply steam at 200 1b. to the engines, whereas large 
cylindrical boilers had, and with success. 

The Sharpshooter’s boilers may have been ordered pre- 
viously, but they were not ready until some time after the 
order for the Powerful had been given out, so that the 
decision in her case, and the Terrible’s, was come to 
before the Admiralty had carried out a single experiment, 
simply because they had nothing to experiment with. 
The Belleville boiler was adopted on the strength of in- 
vestigations of the performances of foreign ships ; and of 
these the French cruiser Alger was the only warship that 
could be really alleged to throw any light on the matter, 
and she threw very little. Her maximum power is given 
as 8000, her steam pressure is not high, and she had done 
no continuous steaming that could be accepted as a re 
proof of the abilities of her boilers. Reliance was placed 
on the performances of the Messageries Maritimes Aus- 
tralian steamers, also worked at a low pressure; but the 
remarkable feature in their case is that they form the 
only line of ocean steamers that is run with a portion of 
the boiler installation always out of action. That means 
that the steaming of each individual boiler is not con- 
tinuous, but intermittent; if the whole of the boilers 
could be steamed continuously, the ships would travel 
fast enough to maintain the service with three boats instead 
of four. Yet Mr. Durston, in his paper, said: ‘‘ In view of 
the ability of these boilers to maintain a high rate of 
steaming for considerable periods,” they were to be used 
in the Powerful and Terrible. This is the very thing 
the boilers had not been proved capable of doing, as the 
directorate of the Messageries Company fully understood, 
or from 1892 they would have steamed all the boilers in 
the three existing ships continuously, instead of going to 
the enormous expense of building a fourth ship, Ville de 
la Ciotat. Nor, if the boilers of the Messageries boats 
were sufficient for 7500 horse-power continuous steaming, 
would there have been any necessity for Mr. Miers 
Coryell to add about one-third to them for the same 
em in boats making short runs on fresh-water lakes. 

raised this latter point in a letter to ENGINEERING the 
week before Mr. Durston’s paper on the ‘‘ Machinery of 
Warships” was read; but although Mr. Sampson and 
Mr. Coryell spoke on that L paw they both avoided this 
very awkward question, and dealt in generalities. It ap- 
pears, then, that when the Admiralty decided on these 
boilers for the Powerful, they had not made any experi- 
ments to guide them; Belleville boilers had never been used 
for pressures so high as those proposed ; a full installation 
of Belleville boilers had never maintained a high rate of 
steaming over considerable periods ; and the Admiralty 
was either totally ignorant of, or totally indifferent to, 
the successes achieved in the British mercantile marine 
with cylindrical boilers supplying steam at a higher 
pressure than had ever been done by the Belleville. 
Mr. Durston, to discredit the cylindrical boiler, asserted 
that it could not do what, as a matter of fact, ib was 
doing successfully every day; and to belaud the Boelle- 
ville boiler, he asserted that it had done what, as a matter 
of fact, it never had, and at this moment it is doubtful 
if it can do. 

This is far from satisfactory, seeing the enormous in- 
terests at stake, but the further investigation is carried, 





the less satisfactory is the position. In the discussion on 


his paper, Mr. Durston said of water-tube boilers, “‘ it 
was, of course, necessary to have facility for repairs and 
examinations. That had led, in large ships at events, 


to a comparatively large diameter of tube.” So Mr. 
Durston thought, then, that size of tube depended on size 
of ship—a novel and startling theory in marine engineering. 
The size of tube in Belleville boilers had nothing whatever 
to do, either with size of ship, or facilities for repairing 
the boiler, but with the circulation of the water in it, and 
nothing else. M. Edouard Gaudin was told, on his 
Australian cruise, that the reason for the comparatively 
large diameter of tube, in the ship he was on board, was, 
that rather smaller tubes in the Sindh, an earlier ship 
fitted with Belleville boilers, had not proved as satis- 
factory in circulation as was desirable. Two years after- 
wards M. Gaudin’s chief tells his audience that size of 
tube is a matter of examination facility. One really 
begins to wonder what manner of men they are that form 
Mr. Walter Maudslay’s select circle of the best-informed. 
This remark of Mr. Durston’s has a special significance for 
Messrs. Thornycroft, and Yarrow—it means that their 
boilers are to be excluded from large ships; on the ground 
of insufficient facilities for repair and examination. If 
such boilers are, on account of their small tubes, unfitied 
for large ships, obviously their = are no guide 
to choice of a boiler for such ships; and Mr. Dur- 
ston, in taking up this position, completely throws 


djover Sir William White’s elaborate argument that 


the boilers of the Powerful have been led up to by a 
series of progressive steps from a second-class torpedo- 
boat fitted with Thornycroft boilers. I pointed out in 


po 
ed | the letter I have referred to (November 16, 1894) that the 


rapid steaming boilers put into the torpedo-boat destroyers 
were fundamentally different from the Belleville; Mr. 
Durston appears to think the same, though for another 
reason ; and whon all water-tube boilers were denounced 
in Parliament by Mr. William Allan, Mr. Maudslay 
be ym disclaimed any connection between the Belle- 
ville and any other water-tube boiler. So Mr. Durston, 
Mr. Maudslay, and myself are in complete accord on this 
point, that the only experience the Admiralty have, bear- 
ing in any way on water-tube boilers for cruisers, is 
derived from the Sharpshooter. Sir William White is 
left out in the cold, his progressive theory altogether dis- 
credited ; indeed, the Speedy, over whose performances 
Sir William w so enthusiastic, is spoken of disparag- 
ingly by Mr. Durston. It appears that her engines are 
practically one-fourth of those in the Terrible, so with 
the same steam pressure, and the same piston speed, she 
ought to have indicated 6000 horse-power on trial, not 
4700, as was the case. The increase of power over the 
others of her class was due simply to increased steam 
pressure, and had nothing to do with the type 
of boiler; the fact that the power developed was so 
short of the capability of the engine does not speak 
well for the boiler, and Mr. Durston drew his own con- 
clusions. We have this remarkable position, that Sir 
William White insists that the S y is a success, Mr. 
Durston speaks and acts as if she were not, so that two 
of the best-informed are far from unanimous in their 
opinions as to the capabilities of certain types of water- 
tube boilers. 

Now about the Sharpshooter. Having engines with 
the same diameters of cylinders, about the same piston 


al | speed, the same steam pressure at engines, the same grate 


and heating surfaces as the Ibex, it appears that the 
proper way to test her boilers would be to run her along- 
sidethatship, burning thesamecoal. This the Admiralty 
officials will not do, because the results are a foregone 
conclusion; so they carry out some hole-and-corner 
trials specially arranged for the edification of that—from 
their point of view—phenomenally credulous body the 
Board of Admiralty, such trials being absolutely desti- 
tute of the smallest particle of value. Some time 
ago Mr. Sampson wrote to ENGINEERING and furnished 
an extremely pretty Tabie of comparative evapora- 
tion tests of two cylindrical boilers and four Belle- 
ville ones, the aggregate heating and grate surfaces 
being about the same in each. Mr. Sampson was 
asked to name the ships, but, of course, he took no 
notice ; a square foot of grate and of heating surface in a 
Belleville boiler had been made to appear as efficient as a 
square foot in a cylindrical boiler, and the difficulties 
attendant on the arrangement of a trial that would give 
such a result, one that nobody believes, not even Mr. 
Durston, as shown in your article, are so great that we 
can readily understand Mr. Sampson’s reticence. Later 
on it transpired that the two ships were the Hermione 
and Sharpshooter, the eight cylindrical boilers of the 
former having double the grate and heating surfaces of the 
eight Belleville boilers of the latter, and two cylindrical 
and four Belleville were used on trial. When it was put 
to Mr. Sampson that the Hermione’s were poor speci- 
mens of cylindrical boilers, so poor that no shipowner 
would use them, he admitted it was so; so these trials 
are of no value to a mercantile shipowner. Now for the 
sequel. The Hermione was commissioned for the tactical 
exercises ; and when they were over was put through a 
series of trials. On a four hours’ run under forced 
draught she developed 9000 horse-power ; and therefore 
the Sharpshooter, having half her boiler power, and the 
same efficiency of grate and heating surfaces, should 
develop 4500 horse-power, which, of course, she has not 
done, Her engines were designed originally for 4500, and 
it is said that that power was never developed on account 
of her defective boilers; but now that she is fitted with 
boilers, according to Mr. Maudslay, of a ‘‘type the most 
perfect of its kind,” where is the hitch? 

At any rate, it is certain not only that the Sharp- 
shooter’s subsequent trials have not confirmed the tests 
made in comparison with the Hermione, using all the 
boilers as she did, but that the Admiralty people have 
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made no attempt to confirm those tests, knowing full 
well that to do so oniy meant disaster. 

The long list of failures of the Sharpshooter may ‘‘ have 
nothing to do with the system ;” but if this is so, why, in 
the name of common sense, do they not try the system in 
a more substantial ship with more substantial engines? 
I am not one of the ‘“‘best-informed men,” that goes 
without saying; but if I had decided on the boiler 
and engine installation of the Terrible and really 
desired to confirm the correctness of my estimate, on 
a smaller scale, in advance of the completion of those 
ships, and to have data for use in any further proposed 
designs, there is in the Navy a ship so suitable for such 
—s that I fail to see how she could be over- 
looked. Besides, she would be a guide to marked im- 
provement in other vessels, and give a fillip to the Belle- 
ville system at the same time. 

There can be no objection to the Admiralty trying the 
Belleville boiler; rather the contrary; but such trials 
should be fairly exhaustive, so carried out as to elucidate 
the weaknesses no less than the strength of the type, and 
all the points in its behaviour should be fully grasped 
before extending its use to new and important ships. 
The Admiralty ordered the boilers for the new large 
cruisers before they had made a single experiment to 
guide them, under the impression that other types of 
water-tube boilers afforded suitable experience. When 
this contention was proved groundless, one would suppose 
that an earnest endeavour would be made to supply this 
deficiency in experience as rapidly as possible, with the 
Sharpshooter, if she were capable, if not with the 
most appropriate vessel that could be fitted for the 
work in the shortest time. And there should be 
no secrecy about the matter; the objections to the 
secrecy about the Sharpshooter’s doings, raised in your 
article, are unanswerable, and so long as such a policy 
is pursued, Mr. Durston need not look for the sym- 
ey! of the great bulk of our branch of the profession. 

he Messrs, Wilson have tried the Belleville boiler, and 
in so doing have encountered serious difficulties ; the allega- 
tion that these difficulties havenothing todo with thesystem 
was of no avail in preventing them from using cylindrical 
boilers for new boats, until they were perfectly satisfied 
about the Belleville; and surely the country is entitled 
to have the same simple, obvious, common-sense principle 
applied in the case of the Navy. This is far from the 
case. One poor ricketty craft that, on paper, should 
easily beat any twin-screw cross-Channel boat on our 
coasts, is sent to run about, at an easy speed, in a 

uiet place by herself, safe from the comparisons 
she ought to court. As she does not hold to- 
gether long enough to prove anything, she is as- 
sumed to have proved the superiority of her boilers 
to those of the cylindrical type in such ships as Ibex, 
Alma, Seaford, or Tynwald. The intense powers of in- 
vestigation that can see that this is so, being also applied 
to “‘many sets of (Belleville) boilers in actual service,” 
decided, once for all, that that was the boiler for the 
Navy, and the country must be prepared to pay up and 
look pleasant. It is certainly not remarkable that such 
extraordinary acumen should fail to see anything in 
the Howden system, although nowadays a list of 
** launches and trial trips” very seldom omits a ship 
fitted with the system ; nor that ib fails to see anything in 
the Ellis-Eaves system, although with it, ships are indicat- 
ing in ordinary work the equivalent of about 2500 horse- 
power over that of the “thorough test” of the Royal 
Sovereign at sea; nor that it fails to see anything in the 
Serve tube, although such a concern as the White Star 
Line has adopted it universally. It is, perhaps, not 
remarkable that such heaven-sert powers of investiga- 
tion should fail to distinguish between the evidence 
afforded by French and Russian ships still on the stocks, 
and those afloat, between the evidence afforded by cylin- 
drical boilers supplying steam at 2001b. pressure at sea, and 
the Belleville boilers which only did so on paper ; be- 
tween the work done by the boilers of the took Ar ll 
boats and boilers steaming continuously; between the 
circulation in “‘express” water-tube boilers and in the 
Belleville; between phenomena due to steam pressure 
and those due to type of boiler, in the case of the Speedy ; 
nor between the causes which led to one diameter of tubes 
in a Belleville and another in a Thornycroft boiler, to 
say nothing about the condition of mind which cannot be 
certain even now whether the 50 Ib. difference between 
the boiler and engine pressure in the Terrible or the 
100 lb. difference in the Arrogant is the proper one. 

The most remarkable application of these abnormal 
powers of investigation was displayed in selecting suit- 
able text and drawings for the description of the Ter- 
rible in ENGINEERING, so as to appear to show every- 
thing, but really to show nothing of the controversial 

ints. The claim that the Belleville saves space would 
~~ been shown by a general arrangement view of the 
engines and boilers, but the Admiralty people were 
too wary to allow such a thing to be published. Never- 
theless, we have enough to show tkat the inordinate 
fore and aft space occupied by the boiler installation has 
squeezed the engines so faraft, as to give theengine-room an 
undesirable vulnerability, as all our rivals well know. The 
claim of the Belleville that it saves weight could have 
been shown by a few figures, but this would not do either, 
so it was suppressed ; nevertheless, one thing is certain, 
if the boilers weigh less than the Admiralty notion of a 
corresponding cylindrical set, the executive gets no 
benefit, the naval architect has appropriated the saving 
‘to fine the ship’s lines, although, on his own showing, the 
ship is far too fine for any speed she is likely to attain, 
even on trial. 

To my mind, the grievous thing is, that the new 
cruisers of the Andromeda class are to be befooled the 
same way ; and it is no consolation to reflect that it is 
with the sanction of a First Lord, who in his private 





capacity is a consummate man of business, one who would 
resent, a8 a gratuitous insult, a suggestion toapply to the 
conduct of his personal affairs the ludicrous burlesque on 
the rules of evidence which as ‘investigation and 
experimental proof” in the engineering and constructive 
departments of the Navy. 

The whole business reflects no credit on any one 
concerned in it from first to last; and it is matter for 
congratulation that you, Sir, have sounded a solemn 
warning note, 

I am, Sir, yours most obediently, 
ARGUS, 





To THz Epiror or ENGINEERING. 

Sir,—I have been a constant reader of your paper for 
about a quarter of a century, and have benefited very 
much from the opinions and statements, of the observa- 
tions and experience of men in all branches of science, 
and of late have watched with interest the voluminous 
and varied correspondence that have appeared in —_ 
paper on water-tube boilers, but I am sorry to say I have 
derived very little benefit therefrom. This is certainly a 
question of national importance, and ought to be thrashed 
out with facts, and not upon the principle of an ‘‘old 
woman’s stairhead battle,” which has characterised some 
of the correspondence which has appeared of late. With 
the cylindrical or ‘‘ tank ’ boiler we have had a good ser- 
vant, and for the last 30 years it has answered its 
purpose well, and when properly looked after and 
cared for, gives little or no trouble. But now that the 
time has come for higher pressures—upwards of 200 lb. is 
what is wanted now—we certainly will have to look for 
something of the water-tube type. Of these there are 
a number in the market, and I understand that, witha few 
exceptions, they are working well, and for light draught 
vessels are specially well suited, but it remains with enter- 
prising shipowners to judge for themselves the ree of 
boiler that will suit them best. Notwithstanding the dis- 
cussions and challenges that have appeared in your paper 
from people that have something to sell of a different type, 
which are all right in their places, but when these discus- 
sions are composed of matter crying up their wares and 
running down those of others, it is time, Sir, you should 
turn a deaf ear to them. All the makers of water-tube 
boilers that I know are content to “crack” up their 
system and let others alone. The whole thing isa ques- 
tion of time, and the old saying fits in, viz., the ‘‘ survival 
of the fittest.” Selfishness is bad, but when mixed with 
bitter ‘‘ spleen” is much worse, and this is the composi- 
tion of some of the letters that have appeared in your 
valuable paper lately on water-tube boilers. 

October 5, 1895. PATTERNMAKER, 





HYDRAULIC PROPULSION. 
To THE Eprror oF ENGINEERING. 

S1r,—On the subject of hydraulic propulsion applied 
to lifeboats, it may interest your readers to see the 
results of a trial by the officers of the Admiralty, on a 
boat built by me and propelled by my system of water 
jet propulsion. In comparison I have noted the results 
attained recently by Messrs. Thornycroft and Co. 


[Copry. ] 
Admiralty, June 19, 1866. 


‘ (Signed) Tuos. Lioyp. 
Vessel’s name... a ae: .. Nautilus 
Nominal horse-power ... ae re 20 
Proportion of boiler power used Zs Full 
When tried Sei eit ak ... June 12, 1866 
Where tried ae ey ea ... Thames 
Draught of water, y ward 2 ft. 14 in, 

” ” a t ere 99 99 
Midship section ... .. 26.58 sq. ft. 
Displacement, tons + si ... Not given 
Load on safety valve, lb. ae ... Spring balance 
Vacuum, starboard _... ins bas 23.3 

ai po x ate Si ahs 20.6 
Weather barometer... es bee 29.73 
Mean pressure in cylinders... ss 22.75 
Revolutions of engines ... Ae = 80 
Indicated horse-power ... ae fs 101.3 
Speed of vessel, knots ... a see 8.56 
Force of wind ... ec - os 3 to 4 
State of sea i 6 — Ss Smooth 
Speed® x mid. sec, 170.5 


Ind. H.P. pa 
Propeller ; description, hydraulic recoil. 
‘* President Van 
‘* Nautilus,” by Heel,” by Messrs. 


M. W. Ruthven. Thornycroft 
and Co. 
Tons ee oe 60 
8 a ji 101 220 
Speed... ia 8.66 9,293 


_ From this it will be seen that with my arrangement the 
lifeboat could attain a greater speed with less than half 
the power used by Measrs. Thornycroft and Co. 
I remain, yours truly. 
M. W. RurHven. 
41, Percy-road, Upton Park, E., October 7, 1895. 





EARLY GREAT WESTERN ENGINES. 
To THE Eprror or ENGINEERING. 

, St1r,—I beg to inclose for your inspection a copy of the 
September number of the Locomotive Engineers and 
Firemen’s Journal. 

I have underlined in blue on page 411 Mr. Stretton’s 
words, which I quoted in your issue of September 27, viz., 

“*Why does Mr. Sekon go to Paddington... . instead 





of going to Swindon.... It is perfectly well known 





that the information is a locomotive subject, and is only 
in the hands of the locomotive department.” 

Iam rfectly at a loss for words to express my surprise 
at Mr. Stretton’s audacious repudiation of the phrases in 
question, which he disowns in your issue of the 4th inst. 

His observation that I am quoting my own words and not 
his is absolutely incorrect. 

Why did not Mr. Stretton (since he writes to repudiate 
the expressions quoted above) shield himself behind his 
old excuse of *‘ printer’s errors”? I presume he considers 
that that expression of his is worn out; which is indeed 
the fact. If he did not write the letter in question, 
appearing in the September number of the Locomotive 
Engineers and Firemen’s Journal, it must be a forgery. 

Does he suggest this? If so, his course of conduct is 
clear, and if he does not at once take the only course now 
open to an honourable man, it only remains for your 
readers to pass judgment on Mr. Stretton and his 
unheard-of repudiation of his own letter. If it is a forgery, 
why did not Mr. Stretton repudiate it in the October 
number of the Journal / 

Yours, &e., 


London, N., October 7, 1895. G. A, SEKoN. 

P.S.—I observe neither Mr. Stretton nor Mr. Little- 
john offer any explanation of the extract from the 
** official statement ” they quote, in which they state 
the “Apollo,” ‘“ Venus,” and ‘‘ Neptune” were de- 
livered to the Great Western Railway the last week 
in December, 1838, It may interest your readers to 
learn that nearly seven months previously, on June 
5, 1838, the day after the opening of the Great 
Western Railway to Maidenhead, one of the engines (not 
delivered till December, 1838)—the ‘‘Apollo”—broke down 
when starting from Maidenhead to London with a train 
of 13 carriages. 





Leeat Lectures at LivErPoot.—The Liverpool Board 
of Legal Studies, in addition to other arrangements for the 
forthcoming winter season, have organised a course of 10 
lectures to be delivered by Mr. Egerton Stewart Brown, 
M.A., barrister-at-law, on the subject of ‘‘ Trade Marks, 
Trade Names, Trade Secrets, and Trade Libels.” The 
lectures will be given at University College, the first 
being on the evening of the 21st inst. 


Tuer SrockHoLM ExursirTIon, 1897.—It has now been 
decided that the Exhibition shall remain open from 
May 15 to October 1, 1897. In the first place Sweden, 
Norway, and Denmark only are to be invited to join, but 
should space be available, other countries will also be 
asked to exhibit, Foreign exhibitors can, however, also 
enter their goods before the expiration of the time reserved 
for Scandinavia, when this is done through a Swedish 
agent, and when the entries refer to collective exhibitions 
of articles not manufactured in Scandinavia. Such 
entries will, however, be subject to the decision of the 
committee in each case. In the Art Section prominent 
foreign masters will be invited to send in works. Danish, 
Norwegian, and other foreign exhibitors will not have to 
pay any rent for space. 





THe Rating or Prant at New Coat Pits.—At the 
recent meeting of the Assessment Committee of the 
Pontypridd Union, Mr. Humphreys-Davies, surveyor, 
of London, appeared to represent the Dowlais Company 
in support of their objection —— the rating of the 
machinery at the new pits which the company are now 
sinking near Aberdare Junction. Mr. Humphreys- Davies 
maintained that the sinking of a pit was like the buildlng 
of a house, or the construction of a railway tunnel, and 
that the machinery used in sinking the pit could not be 
rated any more than the plant used in forming a railway 
or building a house. The work had been going on for 
some time, and it might be some years before any profit 
could be made on the coal. After a lengthy hearing, in 
which the discussion turned chiefly upon the altogether 
novel principle which this assessment imported into the 
question of rating, the committee decided to confirm the 
assessment, and intimated their intention of upholding the 
legality of this method of rating if further contested by 
the Dowlais Company. We understand that steps are 
being taken to resist this attack, which, if successful, 
would have far-reaching effects. 





Tue INSTITUTION OF JUNIOR ENGINEERS.—The annual 
general meeting of this Institution was held last Friday 
(October 4) at the Westminster Palace Hotal, the retiring 
chairman, Mr. H. J. Young, taking the chair at 8 o’clock. 
The principal business was the presentation of the council’s 
report on the proceedings of the past year, and the elec- 
tion of officers for the ensuing session. The report showed 
that steady advancement had been maintained. The 
membership roll had increased by 45, the total at the 
present time being 418. At the seven monthly meetings 
the average attendance had been 78; and at the 13 
‘*London and neighbourhood” visits the average was 82. 
The Belgian summer meeting was highly successful. The 
Institution premium for the best paper read by members 
during the session had been awarded to that on ‘‘The 
Warming of Buildings by Hot Water,” of which Mr. E. 
King and Mr. Kenneth Gray were joint authors. The 
library had been well used, but its utility could be greatly 
increased by the provision of a reading-room, which, 
together with an office, the council were hoping they 
would soon be able to secure. A fund had been opened 
for the purpose. The total receipts on general account 
had been 4877, 1s. 2d., and expenditure 4741. 3s. The 
result of the election was: Chairman, H. J. Young; vice- 
chairman, H. B. Vorley; hon. librarian, H. Kempster ; 
hon, auditors, W. H. De Ritter and B. H. Jo 3 members 
of council, A. Anstruther Thomson, E. F. Burtt, B. H. 
Joy, and E. King. Remaining in office, H. B. Chrisp, 





W. B. Clarke, 8. Cutler, and A. H. Dykes, 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comritep By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Spectication is 
not Wlustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

— ifications may be obtained at the Patent Office 
ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 


uniform price of 
The date of the advertisement of the ae of @ complete 
ification is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the pt of a yplete specification, 
give notice at the Patent 0, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,486. W. Shore and G. E. Coupe, Shelton, Staffs. 
Friction Clutches. (2 Figs.] October 26, 1894.—According 
to this invention a disc A of the ordinary kind, provided with an 
overhanging flange a at one side, is mounted loose on the shaft B, 
and in close proximity to it, but fixed on the shaft, is a double- 
armed lever C through each end of which is passed a pin c sup- 
porting a segmental friction block D. On the shaft is also mounted 
a loose sleeve E, which may be advanced nearer to or brought 
further from the main body of the clutch by any of the means 
ordinarily employed. This sleeve has pivoted to it the end or ends 
of one or more links ¢, the opposite ends of which are coupled to 
two levers F. The levers F are pivoted on studs / projecting from 
the sides of the double-armed lever C, the centres of the studs 
being in the same plane as the axis of the shaftB. At each side of 
































the centre of each of the levers F is a pin f) which connects such 
lever to a pair of links G, each of which is in turn coupled to one 
of the friction blocks D by its outer end being passed on to the end 
of the pin C where it is retained by a cotter. The pins ¢ are held 
in position by plates H secured to the blocks D by bolts h. To 
take up any wear in the parts the pins c connecting the links to the 
blocks may be brought nearer to or further from the centre of the 
main shaft by means of sliding wedges J or other equivalent devices. 
As the sleeve E is moved along the shaft B to the right, the levers 
F through links e are pulled downwards, and consequently the 
pins /' are rotated about the central pin /, thus altering the posi- 
tion of the links G, and causing the friction blocks D to be drawn 
nearer to the axis of shaft B. In this way the rotation of the disc 
A is stopped. When the sleeve E is moved in the opposite direc- 
tion the reverse action takes place, (Accepted August 28, 1895). 


17,211. W. J. Peckett, Grays, Essex. Apparatus 
for Cutting Off the Heads of Rivets. [7 41s.) Sep- 
tember 10, 1894.—According to this invention the cutter is fixed 
directly to the ram or piston of a hydraulic or other cylinder, or 
it may be to the body. When the apparatus is required for cutting 
off the heads of rivets connecting two overlapping plates, the cy- 
linder has a hook at its top to fit over the edge of the outer plate 
and take the thrust of the cutter, which is fixed on the side of the 

iston or ram. When the apparatus is required for cutting off the 
| oma of rivets connecting a plate toa beam or girder, the hook is 
fixed to the bottom of the cylinder, and is made of such a size and 












Nye 


YZ 
K 
ZB, 







LZ 


A 


es 
ge: 


Ss 
d —-N 
> 


WZ 











1,2, 





form that it will encircle the beam or girder, its end taking a bearing 
on the opposite side to the rivet to be cut. The annexed drawings 
show examples of apparatus constructed according to this inven- 
tion. ais the cylinder, ) the hook carried by it, c the ram, d the 
cutter fixed to it, and e the rivet head to be cut off. fis a punch 
which may be used in cases where it is desired to punch out a 
rivet. Fig. 4 showsa machine in which the ram is made solid 
and the cylinder is prolonged. It is designed to cut rivet heads 
at lap and like joints, and works off the edge of the plate or other 
suitable place. The cutter may, if desired, be caused to travel 
away from, instead of towards, the abutment. (Accepted August 14, 
1895). 


MILLING AND SEPARATING MACHINERY. 


17,508. J. Higginbottom, Liverpool. Wheat- 
Drying Machines. [2 Figs.] September 14, 1894.—These 
improvements are applicable to those classes of wheat-drying 
machines in which a column of grain to be dried descends between 
perforated walls or surfaces through which a current of hot, warm, 
or cold air is being forced for the pur; of carrying off the mois- 
ture and drying the grain. The object is to enable a greater 
volume of air to be passed through the descending grain; to secure 
& more uniform distribution of the air currents through the de- 
scending grain ; and to enable anincreased velocity of air current 
to be passed through the descending grain without causing a 
stoppage in the descent of thegrain. According to this invention 


a series of holes A preferably of a larger size than the grains to 
be treated are formed in the first wall B through which the hot, 
warm, or cold air first passes, The spaces between these holes are 
made preferably of about the same width asthe holes themselves. 
Also the holes are preferably arranged in horizontal rows with the 
holes of an upper row set over the spaces between the holes of the 





next row beneath, as shown in Fig. 2. A seriesof inclined planes or 
louvres C is placed on the outside of the first wall B, said inclined 
—- being set close or attached to such wall at their lower ends 

, set away therefrom at their upper ends in such manner 80 as to 
form an angle preferably of about 60 deg. therewith, An inclined 
plane is arranged to lead to the bottom of each aperture, or in 
the case of a horizontal row of apercures, one inclined plane is 
arranged to serve one row of apertures. The air entering between 
these inclined planes passes in a downward direction through the 
aperture and blows in jets upon the wheat passing between the 
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wo walls Band D in a downward direction. These jets of wind 
occur only where there are apertures, and the spaces between 
such apertures form quiet spaces into which the wheat is forced 
by means of the jets of air assisted by gravity. The wheat de- 
scending by gravity, assisted by the jets of air, then falls into the 
next succeeding jet and so on until the exit is reached. By the 
use of these quiet spaces it is ible to use a greater speed of 
air current through the wheat and through the outer perforated 
wall B without causing the wheat to become stationary or motion- 
less upon the inner face of the outer perforated wall. Also the jets 
cause the grain to impinge in a downward direction upon the 
inner face of the wall, thus keeping this inner face clear of fibre 
= ie which would choke the same. (Accepted August 
4, 1895, 


MINING, METALLURGY, AND METAL 
WORKING. 


15,249. C. J. Bagley, L. Roberts, and The Moor 
Steel and Iron Company, Limited, Stockton-on- 
Tees. Arrangements and Apparatus for the 
Utilisation of the Waste Heat of Furnaces of the 
Open-Hearth (4 Figs.) August 10, 1894.—aa are 
channels through which the gas 3 into and out of the furnace, 
and bb are the corresponding channels for the air. The gas is 
supplied from the usual gas main a! through the gas channel a2, 
and the air is drawn in direct from the atmosphere ; c is the 
chimney or uptake, and as ordinarily constructed the products of 
combustion on passing out through the channels aa and bb are 
led direct to the chimney c, carrying away with them more heat 
than is requisite to set up the chimney draught required to work 
the furnace. An internally-flued boiler d is provided, the 
flue d! of which leads into the chimney c, and the hot gase3 and 
products of bustion are collected into the bifurcated flue 
é first to one side and then to the other as shown in section in 
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Fig. 2, as the valves controlling the channels a a, b bare reversed ; 
and from this flue ¢ they pass through the flue d! of the boiler, 
and so give up a portion of their heat to be utilised in generating 
steam. But in order that the boiler may be used when the hot 
gases and products of combustion cannot be supplied from the 
furnace, as, for instance, when the furnace is laid off, the 
dampers f, g, and h are then closed, and by admitting air and live 
gas direct tothe flue ¢, the requisite combustion is set up, the live 
gas being drawn in from the gae flue, the connecting pipe a* of 
which is shown broken off. On the other hand, when it is desired 
to lay the boiler off, the hot gases and products of combustion are 
led through the bye-passj by opening the damper g and closing 
the damper h, the bye-pass being suitably diverted to enable the 
requisite passages and controlling dampers to be introduced and 
manipulated as required. The steam generator can also be pro- 
vided in the form of a water jacket to the lower part of the 
chimney c, Galloway tubes being provided to intercept the heat, 
and equivalent provisions are made for admitting live gas or 
taking the hot waste gases and products of combustion through 
a bye-pass. (Accepted August 14, 1895). 

17,340. G. Love, Quebec, Durham. Improved 
Treatment of Moiten Iron or Steel. (3 Figs.) Sep- 
tember 12, 1394.—This invention has for its object to improve the 
iron or steel operated upon by passing such iron or steel in a 
molten or liquid state through a revolving tube or cylinder. In 
carrying this invention into practical effect there is provided a 
revolving tube orcylinder A, which may have a corrugated lining 

. This tube or cylinder revolves on the sheaves D, and is 
actuated by the gear B. The molten iron or steel is caused to 

ss through such revolving tube or cylinder A, so that it may 

y the motion of the revolving tube or cylinder be churned 
or worked for the purpose of toughening and improving the 
quality of the iron or steel so acted-upon. The inner surface of 





the revolving tube or cylinder may be formed to present to the 
molten iron or steel a corruga' or uneven surface for the 
better churning or working the molten metal in its passage 
through the revolving tube or cylinder. To maintain the fluidity 
of the metal under treatment there is introduced to the revolving 
tube or cylinder as a lining, as at C or otherwise, a suitable car- 
bonaceous material (as graphite, coke, carbon). In cases where 
an impure metal is to be operated upon, the revolving tube or 








cylinder may be formed of, or may be lined, as at C, with such a 
material (as lime, or a salt of lime, fluor spar, chloride of sodium 
with carbon) as will take up and remove from the molten iron 
or steel the impurity or impurities, or it may be introduced into 
the revolving tube or cylinder by any suitable arrangement, so 
that it may be churned or worked with the molten metal. (Ac- 
cepted August 28, 1895). 


18,709. W. Smith, Birmingham. Manufacture of 
Axes and Hatchets. [3 Figs.) October 3, 1894.—These 
improvements consist in making axes and hatchets from sheet 
steel or other suitable sheet metal, instead of forging them as 
heretofore. By thisinvention the cost of manufacture is consider- 
ably reduced. Fig. 1 shows an axe manufactured from sheet steel 
in accordance with this invention ; Fig. 2 shows the sheet steel 
blank from which the said axe is formed, and Fig. 3 shows the 
same blank after it has been bent to form the eye of the axe, 
before the axe has been ground and finished. In carrying out 
this invention a blank of sheet steel or other suitable sheet metal 
of the thickness of the required axe blade is made of the shape of 





the required axe blade a and eye 0, but with the eye part b' of the 
blank duplicated at b2 as shown in Fig. 1, so that this duplicate 
portion b? can be bent over and closed down on to the blade part 
a to form the eye } as shown in Fig. 2, and there secured by one or 
more rivets such as cl, c? or screws passing through the portion U2 
and through the blade a. Or instead of using rivets or screws, the 
end portion of the part b2 may be welded or otherwise fixed tothe 
blade a to form the eye b, as shown in Fig. 8. The edge b3 of the 
on b2 is by preference bevelled off by grinding or other means, 

he operations of cutting out the blank and bending over and 
closing of the same to form the eye ) may be performed by press 
tools. (Accepted August 28, 1895). 


STEAM ENGINES, — EVAPORATORS, 


18,838. J. I. Thornycroft, Chiswick, Middlesex. 
Water-Tube Boilers. [5 Figs.) October 4, 1894.—A steam 
boiler, according to this invention, comprises an upper combined 
steam collector and separator or steam drum 1, and a lower water 
vessel 2, these being arranged longitudinally one above the other 
at one side of and within a casing 3, so as to extend from front to 
back of the boiler. They are connected by a main longitudinal 
group of bent tubes 4 that serve to divide the interior of the casing, 
practically in a diagonal manner, into two longitudinal chambers 
5 and 6, the lower of which, 5, serves as a firebox, and in the upper 
of which, 6, the steam drum 1 is located. The downtake tube 7, 
or tubes, connecting the bottom of the steam drum with the water 
vessel, may be also arranged within the — chamber 6, as shown, 
The tubes 4 composing the main longitudinal group of tubes, form 
one side and the roof of the firebox 5, and are bent and disposed 
in the manner now usual with water-tube boilers of the Thorny- 
croft type. Some of them form two close walls 4a of a flue 4c 
within which the remaining tubes are arranged, this flue commu- 
nicating at its lower part with the firebox through openings 4d 
between the lower ends of the tubes forming the inner wall 4a of 
such box, and at its upper end through similar openings 4e, 
between the upper ends of the tubes forming the walls 4a, with the 
uptake 8, either directly through the portion of the upperchamber 6 
that is above the steam drum 1, by ing through the openings 4e, 
or indirectly through the portion of thesaid chamber 6 that is below 
the said drum, by passing through the opening 4/, or through 
both of these portions of the said chamber by passing through 
both sets of openings 4e simultaneously. The openings 4g formed 
by the bending of the lower ends of the tubes constituting the wall 
4b, are closed by refractory material to prevent escape of flame 
and hot gases at these points. The other side of the firebox 5 is 
formed by bent tubes 9, that are arranged close together and in a 
row along their vertical portions, and are connected at their upper 
and lower ends with the steam drum 1 and water vessel 2 respec- 
tively, their upper ends being so bent and disposed, as shown, as 
to extend over the upper ends of the bent tubes 4, and so as to 
leave openings 9a between them through which the hot gases and 
products of combustion, after passing through the openings 4, 
between the upper endsof the tubes 4 forming the wall 4a, can pass 
direct to the uptake 8. The upper ends of the tubes 4 and 9 are 
shown connected to the upper side of the steam drum. The 
tubes 9 may, at their lower ends, be advantageously bent inward, 
towards the water vessel 2, to which they are connected, so as to 
form hollow grate-bars 9b, through which water will circulate when 
the boiler is in action, the portions of the ssid tubes forming the 
said grate bars being made of smaller diameter than the remaining 
portions, in order to form air passages between them. 10 isa blast 
pipe. 1lis refractory material, arranged at the sides and ends of the 
firegrate to protect the adjacent portions of the tubes 4 and 9 and end 
walls of the casing 3 from direct contact with the fuel on the grate, 
To control the direction of the escaping hot gases and products of 
combustion, a damper 12, carried by a spindle 13, may be arranged 
aboye the upper ends of the bent tubes 4 and 9, so that wien 
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turned into the dotted position shown in Fig. 2 by an external 
handle 14, it will permit the hot gases and products of combustion 
to pass directly to the uptake through the openings 4e and 9a, and 
when turned into the position shown in full lines in the same figure, 
will cause the hot gases and products of combustion to pass 
through the openings 4f to the lower side of the steam drum 1, and 
thence to the uptake 8. To permit of access being readily gained 
to the interiors of the steam drum and water vessel, the end covers 
of each of them may be secured in place by bolts la, 2a passing 
lengthwise completely through the steam drum or water vessel 
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and the end covers, and provided on their outer ends with holding- 
up nuts. In the modified construction shown in Fig. 3, the lower 
ends of the tubes 9 forming the close longitndinal wall of tubes at 
one side of the firebox, instead of being reduced in diameter and 
bent to form hollow gratebars, are directly secured in a water 
vessel 2a arranged at the side of the firegrate opposite to that at 
which the under vessel 2 is arranged and with which it is con- 
nected by a pipe 2) that connects the rear ends of the said vessel, 
and y arranged outside the boiler casing. (Accepted August 14, 
1895). 
TEXTILE MACHINERY. 


19,908. J. Lobley, Ramsbottom, Lancs. Hopper 
Feeding Apparatus for Cotton, &c. [1 Fig.) October 19, 
1894.—This invention relates to hopper feeding apparatus such as 
is employed for automatically feeding cotton and other fibres to 
scutching machines, and more particularly to that class of auto- 
matic feedera for which Letters Patent No. 7344 of 1894 were 
granted. The object of the present invention is to give notice to 
the atteadant before the machine actually runs short of cotton or 
wool, and to continue to give the alarm until a fresh supply has 
been given. The figure represents in section an automatic 
scutcher feeder of the description above referred to, with these 
improvements shown as attached thereto. According to the pre- 
sent invention a hinged lever, flap, or bar is fixed in the cotton 
or wool supply pipe or trunk d above the regulator e, /. The lever 
or other equivalent device g may be provided with a spring (not 









| | 
\ 5 es) 


a = 


shown), or otherwise be so balanced that it has a constant ten- 
dency to close the passage in the pipe or trunk d. It is so con- 
nected with an electri¢ bell / in the mixing-room above, that 
the electric circuit remains broken so long as the quantity of the 
cotton passing along the pipe or trunk ¢ to the feeder is sufficient 
to keep the passage open, but as soon as the supply in the pipe 
or trunk d begins to be exhausted the lever or other device g 
commences to close the passage, and in so doing it draws the 
metal point ¢ connected thereto by a barj into contact with a 
similar fixed point k, thus —s two wires / and /' and com- 
pleting the electric circuit. The bell / will then begin to ring and 
give the alarm to the attendant before the machine actually runs 
short of cotton, and the bell will continue to ring until the filling 
up of the pipe or trunk @ with fresh cotton causes the leverg to 
withdraw the contact piece i, and thus again break the electric 


Soinning and Doubling Frames. (2 Figs.) October 23, 
1894.—a represents the frame of the machine, b the spindles, c the 
boleter, and d the footetep rails which support the spindles on 
which are mounted bobbins ¢, to each of which is applied a drag 
weight f. Secured to the bolster and footstep rails are any con- 
venient number of brackets g which are provided at their upper 
ends with open slots g’, These brackets support a splash-board h 
formed preferably in short lengths or sections. To each end of 
the splashboard or of the separate lencths is fastened a bracket / 
formed with a stud i!. These studs slide into the slotted portions 
g) of the brackets g, as shown in full lines, Fig. 1, Below the splash- 
board is an inclined trough j carried by brackets k secured to the 
footstep rail d. When the spinning frame is in motion, the water 


Fig.2. 7 














| 

| | 
: U 
thrown off the bobbins is arrested by the splash-board h and runs 
from it into the trough from which itis discharged. In order to 
reach the bobbin creel at the top of the machine, the splash-board, 
or any section of it, is moved forward towards the spindles by the 
attendant leaning against it, or by hand, when the board moves 
readily on its pivots or studs i! into the position shown in dotted 
lines, Fig. 1, where it offers no obstruction to getting to the creel 
or piecing a band, although it still prevents water being thrown on 
to the attendant or the floor. The splash-board is held in the 
position indicated by reason of the lower end of the same en- 
gaging with suitable parts on the bracket gy. When it is desired 
to clean the machine or for other purposes, the sections forming 
the splash-board can be readily removed. (Accepted August 28, 

1895), 


MISCELLANEOUS. 


16,728. F. W. Crossiey_and J. Atkinson, Man- 
chester. Apparatus for Transferring Heat or Re- 
frigerating. (8 Figs.) September 3, 1894.—The apparatus 
comprises a cylinder C, in which works a long piston E fixed on 
a piston-rod D, driven by side connecting-rods from a crankshaft. 
The piston E during an instroke draws in a charge of fluid through 
a self-acting valve F. The piston E is shown in Fig. 1 at the 
end of an instroke. During a return outward stroke the con- 
tents of the cylinder and the reservoir G, shown above the 
cylinder, are compressed to a few pounds higher pressure, the 
extent of this increased pressure being regulated by the volumes 
of the reservoir G, the clearance spaces and the passages, com- 
pared with the piston displacement. Towards the end of this out- 
ward stroke the piston passes the outlet holes H, thus opening a 
passage for the working fluid through the self-acting valve I to the 
compressing end of thecylinderC. The outlet holes H being con- 
nected to the cooling coils or chamber in which the cooling is 
required, the pressure at these outlet holes is practically the 
same as at the inlet J to the suction valve I’, consequently the 
few pounds increased pressure in the reservoir G is sufficient to 
open the self-acting valve I. The new charge of working fluid in 
entering the compressing end of the cylinder drives out the pre- 
vious charge through the outlet holes H. At the termination of 
the outward stroke the compressing end of the cylinder C is 
mainly filled with the charge just passed over. As the piston E 
returns on the inward stroke it first covers up the outlet holes 
H, and as the self-acting valve I closes there is no other outlet 
for the shut-in charge, which is then compressed to a high 
pressure into the heat-transferring tubes K, which are always 
in direct communication with the compressing end of the cylin- 
der C. This charge of the working fluid after being heated by 
the compression is now very rapidly cooled, and if condensable 








gas is present some of it is condensed or liquefied. During this 
inward stroke the piston E has drawn a fresh charge of the 
working fluid into the charging end of the cylinder C. As the 
piston E returns on the next outward stroke the contents of the 
compressing end re-expand, giving back a very material portion 
of the power absorbed during the compression, but being now 
much cooler the pressure falls more rapidly than it rose during 
the compression stroke, especially if there has been any condens- 
able gas present in the working fluid and it has been condensed. 
As soon as the pressure in the compressing end falls below the 
preesure in the charging end the ai-asties valve I opens auto- 
matically and the transfer of the next charge commences to 
take place and is completed whilst the piston E is towards the 
end of its outward stroke, when the outlet holes H are un- 
covered, the cooled gas or gases passing into the cooling coils, 
or refrigerator or condenser. The heat-transferring surfaces K 
which are in direct communication with the compressing end of 
the cylinder may consist of tubes for which the end cover of the 
cylinder forms a tubeplate. The tubes may be closed at their 
outer ends or they may pass into a restricted chamber L as 
shown. In Fig. 1 the self-acting valve I is shown opening into 
a side passage, so that the working fluid in passing from the 
charging end to the compressing end of the cylinder C, enters 
between the piston E and the heat-transferring surfaces K. In 
Fig. 4 an alternative arrangement is shown having the self-acting 
valve I so placed as to ares the heat-transferring surfaces K 
between it and the piston E. This arrangement is suitable when 
through-tubes are used for the heat-transferring surfaces K. (Ac- 
cepted August 14, 1895). 

19,011. A. G.and A. Spenees, Sante. Buffer and 


other Springs Constructed India - Rubber. 
(23 Figs.) October 6, 1894.—These improvements relate to india- 


20,191. H. M. Girdwood, Manchester. Wet 


forming the spring. In the Specification of Patent No, 3906 of 
1886, granted to A. G. Spencer, there are described constructions 
of springs, wherein one re pj or emma d spring or elastic part of 
india-rubber is interposed between two cup or nozzle plates. 
Now the object of the present invention is to afford increased 
stroke between the said plates, without decrease of power such 
as would result if the single interposed portion of rubber were 
made of increased thickness, in which case the said portion of 
rubber would be liable to squeeze outwardly to an excessive extent 
under pressure. According to this invention there are provided 
between a couple of cup rings or plates, cushions of rubber 
separated by plates or rings adapted to support such intervening 
cushions. The plates or rings thus arranged between the cushions 
of rubber located between two cup rings or plates, or embedded 
in a block of india-rubber arranged between the said plates so as 
practically to subdivide the block into two or more cushions, may 
be perforated or not, and the number of plates or rings may be 
varied. In the construction represented by Figs. 1 and 2 the 
supplementary spring is integral with the main elastic body, 
there being two sup plates a, a', each formed not only with a 
central hole a2, but also with holes a3, through which latter the 
india-rubber extends so as to form connecting portions between 
the main elastic body or spring ) and the supplementary spring, 
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which is shown divided to a considerable extent into two cushions 
c, cl by means of the intermediate flat plate d, which is formed with 
holes d' corresponding to the holes a? in the cup plates a, al, and 
is, as are also those plates, moulded into the india-rubber. Figs. 
3 and 4show a spring in which there are moulded into the india- 
rubber two cupped nozzle plates a, a! made with holes a2, a®, and 
one intermediate flat plate d having corresponding holes, and 
whereby the supplementary spring is practically divided (except 
where the holes d' occur) into two cushions¢, cl. In the construc- 
tion illustrated by Fige. 5 and 6 there are moulded into the india- 
rubber six rings, namely, two cup rings J, /!, with a corresponding 
intermediate flat ring g, and three inner flat rings /, h', and i, a 
complete annulus b' of india-rubber being located between the 
inner edges of the outer rings and the outer edges of the inner 
rings. Figs, 7 and 8 illustrate a construction in which four outer 
rings only are moulded into the india-rubber ; namely, two cup 
rings f, f! and two intermediate flat rings g, g', whereby the 
supplementary spring is partially divided into three layers c, c', 
c? that are connected to the main spring b which extends through 
the rings. In this construction the internal diameter of the main 
spring is emaller, and the rings extend further into the body of 
the same than in the hereinbefore described arrangements. (Ac- 
cepted August 14, 1895). 


20,027. R. Wigan, Manchester. Pipe Coupling. 
(6 Figs.] October 20, 1894.—According to this invention a steam 
or water tight joint is made by means of a coupling a, in which are 
contained (J-shaped packings g of leather, india-rubber, or other 
pliable substance that will contract internally and expand exter- 
nally when fluid pressure is introduced into the groove g'. An 
internal screw thread a! is formed at or near the ends of the coup- 
ling @ into which the washers ) and c are screwed, each of said 
washers being formed externally with acorresponding screw thread, 
and also an internal screw thread in the holes b! and c! into which 
the screwed portions f* of the pipes f are screwed. The pipes’ 
are formed with plain ends /1 of a diameter that will pass without 
resistance through the washers} and c, In order to form a joint 
the packings g are placed within the case a, with a space between 
their opposite edges, and the washers b and c screwed into the ends 
of the case. The ends of the pipes / are then inserted and screwed 
into the washers ( and c with a space between the ends of the pipes, 
when the inner sides of the packings g will bear against the plain 
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VIRAL), 9 
ends of the pipes and the connection is completed. When the 
pipes are in use the fluid enters the groove g', and the internal 
ressure forces the outer surface of the packings g against the 
nner surface of the socket a, and the inner surface of the said 
packings against the exterior portions f' of the pipes, thereby 
effectually preventing any escape of water or other fluid from the 
joint. In order to permit expansion and contraction of the pipes f, 
the holes e may be plain, and the screwed portions f2 on the pipes 
dispensed with, as represented in Fig. 2. In the modification re- 
presented in Fig. 3, the socket a is formed with the washers }) and 
¢ placed against the ends thereof, and held together by means of 
the bolts d, and said washers may be either screwed internally, or 
plain, asshown. (Accepted August 28, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of ye law cases in the United States, may be 





rubber springs of the kind in which the stroke is limited by 





circuit. (Accepted A tequst 28, 1895). 


metal cup rings or plates or nczz'es moulded into the rubber 


consulted, gratis, at the offices of EncrvgERine, 85 & 36, Bedford- 
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Plate-Girder Railway Bridges. By Mavrice Firz- 

mauricg, M.I.C.E. Sahen: E. and F'. N. Spon. 1895. 

As pointed out in the author’s preface, the great 
majority of bridges on a line of railway are short- 
span plate-girder bridges. For ssthetic reasons 
this is doubtless to be deplored, but there is no 
question as to the absolute satisfaction a properly 
designed structure of this type gives under heavy 
moving loads, and it is at least an open question 
as to whether many of the truss bridges of com- 
paratively short span on our greater lines could not 
have been replaced with advantage by ordinary 
plate girders. The lattice girder is, no doubt, 
somewhat lighter, but it usually costs more per ton, 
and is more diflicult to keep properly painted. The 
amount of theoretical knowledge required in an 
ordinary plate-girder design is small, the whole 
difference between a bad and a good design being 
found almost entirely in the details of construction. 
Such simple formule as are required are fairly fully 
explained in the opening chapters of Mr.. Fitz- 
maurice’s little book. In the chapter on the 
strength of solid beams, however, a fuller explana- 
tion of the reason why the strength of a solid beam 
subjected to a non-alternating strain is often much 
greater in practice than the ordinary formula 
would indicate, should have been given. In fact, 
the only hint given that there is any explanation 
of the difference, is the erroneous statement that 
the phenomenon is due to the lateral adhesion of 
the fibres. As is now well known, however, the 
true explanation is to be found in the plasticity of 
the metal. This is the more important, as the dis- 
crepancy in question has opened out a fine field for 
the exercise, by ‘‘ cranks,” of their peculiar faculties 
for confusing a subject with explanations, based on 
a total ignorance of mechanics, combined with 
exceptional powers of inaccurate reasoning. 

It is to be deplored that when the improper use of 
a formula gives results differing from those obtained 
by experiment, it is usual to call the former the 
‘* theoretical ” result and the latter the ‘‘ practical ” 
one. When, as may easily happen, in the 
case of solid beams this so-called ‘‘ theoretical” 
result shows discrepancies of 70 per cent. as com- 
pared with experiment, the confidence of a young 
engineering student in the value of theoretical 
knowledge is hardly likely to be increased. Still 
some term is required to replace the paraphrase, 
‘* calculated strength by ordinary formula,” which 
is much too cumbrous for general use. Amongst 
competent engineers, the term ‘‘ theoretical” 
strength does little or no harm, as they are fully 
aware of the assumptions on which the calculation 
is based, and of the effect on the strength of the 
elements ignored by the ordinary formula. 

Mr. Fitzmaurice uses the ‘‘ equivalent uniform 
load” method for obtaining the stress on the girder 
flanges. The method of obtaining the maximum 
bending moment caused by an engine is not, how- 
ever, explained as we think it should be. From 
the fact that his figure showing the position of his 
typical engine producing the maximum bending in 
a 30 ft. girder is very nearly, though not quite, 
correct, we are inclined to believe that possibly the 
author is not familiar with certain simple formulz 
giving the correct result. As these formule are 
seldom given in English text-books, it may be useful 
if we note them here. In the case of two axles b ft. 
apart moving from right to left over the bridge, and 
carrying respectively loads = w, and w, tons, we 
have, if w, is the heavier load, and zits distance 
from the left-hand abutment when the bending 
moment is greatest, 





l We b 


72 Ble, + wa) 
In the case of three loaded axles, b ft. and c ft. 
apart, and carrying loads = w,, a, and w,, we have, 
if the maximum occurs under w, and z its distance 
from the left abutment, then 


l _w, b —wse 

2 = 2(w, + wy +3) 

For four axles b ft., c ft., and d ft. apart, and carry- 
loads=21,, W , 3, and w,, we have, if the maximum 
occurs under ws, and z is its distance from the left- 
hand abutment, then 


L , w,(b+c) + we — wd 


2 2(w, + we + wytw,) * 
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Applying this to the case taken by Mr. Fitzmaurice, 


Ww, = w. = 8 tons. 
Ws = Ws, = 17.5 tons, 
b = 6.5 ft., c = 6.63 ft., and d = 8.5 ft. 
The span being 30 ft., 


c= £4,092 ft. 
Z 


The above rules do not appear to be at all 
as generally known as their simplicity deserves, and 
we have more than once seen a draughtsman spend 
an hour or s) in endeavouring to deduce the maxi- 
mum moment by the graphic or semi-graphic 
method, whilst with the above rules and a good slide 
rule he would have got the desired result in under 
five minutes. 

Mr. Fitzmaurice gives a Table of such equivalent 
uniform loads for spans of from 20 ft. to 80 ft., 
which will be found to save considerable trouble in 
calculation. 

The chapter dealing with ‘‘ Kinds of Bridges” 
should prove useful to the student, and contains 
some excellent remarks on trough floors. In deal- 
ing with the load which can come on a trough, it 
is stated that it can be proved that with troughs of 
1ft. 8 in. pitch and a transverse ballast floor, not more 
thanabout seven-twentiethsof the weight onone axle 
can come on any trough. We believe that the first 
complete discussion of this somewhat difficult prob- 
lem was given in ENGINEERING, vol. lvi., page 319, 
where a number of cases were worked out by means 
of the principle of least work. A few other 
examples making use of the formuls there estab- 
lished have since been worked out in America with 
similar general results. 

The chapter on the ‘‘ Depth of Girders ” does not 
enter very deeply into the subject, the author con- 
tenting himself with pointing out that for prac- 
tical reasons the economic depth cannot always be 
adopted. It is, moreover, true that a comparatively 
wide departure from the most economical depth 
may cause only a small increase in the total 
weight of the girder. 

The remainder of the work describes in detail 

the design of a couple of specimen bridges, of which 
full working drawings are given. The calculations 
are given at length, so that they can be followed 
by any one having a knowledge of arithmetic. Alto- 
gether, Mr. Fitzmaurice’s book can be recommended 
to the young draughtsman, who, by following in- 
telligently the directions given, can be certain of 
making no serious mistakes. 
The general remarks upon the many small matters 
of detail are excellent and to the point, and are of 
the more importance in that the average English 
text-book on bridgework omits all reference to 
them, the authors apparently being under the 
delusion that a knowledge of statics is sufficient 
to make a man a competent bridge designer. Some 
of the worst failures we can remember have been 
the result of this misguided view of the case. 
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THE SERPOLLET STEAM ROAD 
OARRIAGE. 
A FEw weeks since we described in some detail 
the legislation, direct and indirect, by which car- 
riages propelled by power, other than that of horses, 
are controlled in France, and we pointed out that 
for the moment, at all events, there is a strong popu- 
lar movement in Paris for the adoption of vehicles of 
this class. It may be said, indeed, that their intro- 
duction is made a subject of almost general excite- 
ment. Numerous manufacturers have commenced 
the construction of such vehicles as a speciality, and 
they have spared neither time nor money in the 
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effort to develop satisfactory and practical car- 
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riages from a long series of experiments and failures. 
At the present time not a few excellent types have 
been produced, and it may be interesting to place on 
record some particulars of this new industry, to 
examine some of the most promising types, to indi- 
cate the difficulties which had to be surmounted, 
and the methods that have been followed to a com- 
paratively successful issue. For the present we 
will content ourselves by investigating those car- 
riages constructed by Messrs. Serpollet, of Paris, 
who have, perhaps, done more than any others to 
develop and perfect this class of vehicle. Car- 
riages propelled without horses have, so to speak, 
found their renaissance in France, a practical 
development of Cugnot’s invention, and French 
engineers can claim that, if hereafter such vehicles 
are to become popularised, it will be through their 
efforts that this important change in the mode 
of locomotion has been achieved. The diffi- 
culties attending the solution of the problem 
have been very great, and for the present, at all 
events, it may be accepted as a necessary condition 
that the roads on which these carriages circulate, 
should be well maintained, otherwise the repeated 
and severe shocks rapidly deteriorate the somewhat 
delicate mechanism. France is a country possessing 
magnificent roads; those known as the routes 
nationales and the routes départmentales, form a vast 
réseau, supplemented by secondary roads constructed 
at a great expense, and maintained in an admirable 
condition. France also possesses a splendid railway 
system, too extensive, indeed, from a financial point 
of view, as we have already had occasion to show, 
since there are a considerable number which are not, 
and probably never will be, profitable. Nevertheless 
the French railway system is insufficient to meet all 
the demands of transport which are largely served 
by the national roads. Owing to the admirable 
condition of these latter, transportation of 
merchandise can be carried on under favourable 
conditions, although evidently not with so much 
economy by horse traction as would be the case if 
efficient mechanical means of haulage were available. 
The attention of engineers has of late been especially 
directed to this part of the question, but the diffi- 
culties to be overcome have proved very great, in 
spite of the ingenuity that has been shown by 
inventors and constructors. In France the types 
of traction engines hitherto constructed are 
powerful enough to haul a train of loaded 
wagons, but they have proved very defective. 
As to that class of vehicles adapted for com- 
paratively rapid transit, only a very limited 
measure of success had been achieved, because 
steam motors were employed that presented 
serious disadvantages. The chief of these were, 
the relatively considerable weight involved, the 
employment of a heavy and cumbrous boiler, and 
the necessity of carrying considerable quantities of 
water. It is true that a number of improvements 
were introduced into the boilers for the purpose of 
increasing the heating surface, and diminishing the 
volume of the water ; undoubtedly the best boiler of 
this type is that designed by Messrs. Serpollet ; it was 
described in these pages (see ENGINEERING, vol. lii., 
page 195) at the time of its introduction. For the 
moment it may be sufficient to recall that it con- 
sists in principle of steel tubes of relatively great 
thickness as compared with the extremely small 
water space in each, and which is really nothing 
but a very narrow slit ; water is forced through the 
contracted passages in these tubes, and is instantly 
transformed into steam. As the walls of the tubes 
are so thick, they form an excellent reservoir for 
heat, and the volume of steam generated can 
be increased at will by raising the velocity 
with which the water is injected into them ; 
in this way the speed of the motor can be regulated 
by the manipulation of a valve that controls the 
injection of the water. This generator appeared in 
almost all respects admirably suited for use on 
road carriages, and the inventors were not slow to 
test by experiment its applicability to this purpose ; 
it is true that at first they did not attempt its appli- 
cation to a carriage, fearing that the considerable 
deadweight would be too great for the purpose in 
view. They, therefore, contented themselves by 
constructing a steam tricycle, which proved to be a 
very interesting experiment. It was built somewhat 
more heavily than an ordinary machine of the 
same character, because it had to carry a consider- 
able supplementary load ; the frame was divided 
into two parts in order to afford a convenient 
means for attaching the motor beneath the 
rider’s seat. The seat itself was made in the 





form of a box that served to contain a supply 
of water and fuel. Steam was brought to the 
motor by a small pipe direct from the boiler. 
This latter was placed at the back of the machine 
beyond the axle, and behind the seat, from which 
it was separated by a screen provided to divert the 
radiating heat. The generator was made in the 
form of a cylinder reduced in diameter towards the 
bottom, immediately over the ash-pan ; this cylin- 
drical form was found most convenient, because 
the long tube constituting the boiler was arranged 
spirally. In order to put the machine in motion, 
the driver had only to work a small pump for a 
few seconds with his left hand just before starting ; 
this forced the water into the spiral tube, where 


in working order was only 185 kilogrammes 
(407 1b.); with an average rider the total 
weight is about 250 kilogrammes (550 lb.); the 
speed which was attained on gradients of 15 per 
cent. was three metres per second (6.7 miles an 
hour). The success obtained encouraged Messrs. 
Serpollet to make further experiments; they 
realised that in order to arrive at practical results 
it was necessary to do far more than produce a 
vehicle which could accommodate only one pas- 
senger, and that, besides providing a number of 
seats, as much comfort was necessary as is found 
in an ordinary carriage ; a far larger amount of 
storage capacity of water and fuel was also required, 





as well as a better finish and more elegant appear- 
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steam was generated almost instantly, the motor 
was started, and the ordinary feed pump get in 
motion ; this extremely simply simple and con- 
venient device has been retained in all the more 
recent carriages constructed by Messrs. Serpollet. 
For the sake of simplicity the feed pump has a 
constant stroke, so that at each revolution it 
injects the same quantity of water into the 
boiler ; but in order to diminish the production 
of steam, the quantity delivered into the tube 
may be diminished by a special arrangement. This 
consists of a threeway cock, and by turning this 
into a given “wares a part of the water delivered 
at each stroke is returned to the reservoir. By 
this means a of the motor, and conse- 
quently the speed of the vehicle, can be regulated. 
This device forms a very efficient means of con- 
trolling the carriage, because by turning a lever the 
supply of water to the boiler is wholly shut off, 
while the same movement in the first carriage 
threw a brake into action, that brought the 
tricycle to rest from its highest speed, in a distance 
of 6 ft. or 7ft. Although this was the first experi- 
ment, it was a very successful one, and must be 
regarded as marking an important development in 





the application of power to road vehicles. The 
total weight of the carriage and its machine 


































ance than were possessed by their first steam 
tricycle. In 1888 the firm constructed and set to 
work another tricycle, or, to speak more exactly, 
a small three-wheeled vehicle of a modified form, 
and the general appearance of which was very 
satisfactory. In this machine, accommodation 
was provided for two passengers, as well as for 
a moderate amount of baggage, which was placed 
in a box in front of the vehicle; in bringing 
this machine before the public, the inventors felt 
themselves justified in advancing the following 
claims ; ‘‘ We have obtained results which lead us 








lata Sh 





Sere Oe oe Serene i re aT a 


hares 


Sei ner ty 


Se Nadn Bence ik: 








Oct. 18, 1895.] ENGINEERING. 473 




















35-CWT. HYDRAULIC CRANES FOR THE CESSNOCK DOCKS, GLASGOW. 
CONSTRUCTED BY MESSRS. FULLERTON, HODGART, AND BARCLAY, ENGINEERS, PAISLEY. 
(For Description, see Page 474.) 
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to believe that the problem of propelling vehicles 
on common roads by means of steam, so delicate 
and so dangerous with ordinary generators, has 
now been solved in a practical manner.” This 
oe me claim was, it must be admitted, advanced somewhat 

Bi prematurely, but it is certain that the second Ser- 
pollet carriage essed very important improve- 
ments over the rst. The supply of fuel to the boiler 
being arranged automatically, when once the furnace 
was lighted, and a few strokes given with the hand 
feeding pump, the driver had only to occupy himself 
with steering and controlling the speed of the 
| vehicle ; the rate of travel was regulated very 
simply by the same device, slightly modified, that 
we have described as having been attached to the 
first experimental tricycle. With the hand that 
held the steering lever the driver could turn 
this lever and admit more or less water into the 
generator with the result explained just now. In 
this new machine the great advantages of the 
Serpollet generator for this special purpose, were 
fully realised ; this was especially the case when 
any extra effort was required, as, for example, in 
mounting long and steep inclines where more 
power was necessary ; on such occasions a freer 
admission of water by turning the steering bar, 
produced an increased generation of steam. The 
quantity of fuel that could be stored in this second 
carriage was 60 kilogrammes (132 lb.), and the re- 
serve of water was about 10 gallons ; the consump- 
tion of fuel did not exceed 8 to 10 kilogrammes 
(say 25 lb.) per hour. The speed that could be 
maintained over long distances on moderate roads 
was 25 kilometres per hour (15.5 miles), and this 
could be considerably increased for short periods if 
necessary. The generator, formed of two tubes 
coupled together, had the same cylindrical form as 
in the first vehicle. It is stated that when travel- 
ling the motor worked noiselessly, and that 
neither smoke nor steam were visible, unless 
the atmospheric conditions were unfavourable on 
account of cold or moisture, when, of course, it was 
impossible wholly to prevent the visible condensa- 
tion of thesteam. Precautions were taken to avoid 
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the scattering of hot cinders upon the roadways. 
This second machine was tested severely under a 
variety of conditions, both on country roads and 
crowded streets, and as it was only permitted to 
run under the somewhat onerous conditions pre- 
scribed by French regulations which we have 
already described (see ENGINEERING, page 245 ante), 
it is reasonable to assume that the manufacturers 
had every reason to be gratified with the results 
_ obtained. At the end of the year 1890, another, 
a third and improved type of carriage, was completed 
by the same makers, and a certain number of this 
pattern were built commercially ; in this were em- 
bodied a number of improvements suggested by the 
experiments made with the second tricycle, and 
with regard to these we may say here that those 
tests were of a very extended character, and included 
many long-distance journeys, such as that between 
Paris and Lyons. The new carriage, too, possessed 
more accommodation than was possible in those of 
the earlier patterns; it was, indeed, an actual 
and well-appointed road-carriage ; but, as will be 
seen by referring to Figs. 1 and 2, which show an 
elevation and plan of the vehicle in question, the 
arrangement with three wheels was preserved, 
together with the system of steering common to 
ordinary tricycles. This very commodious carriage 
was arranged to carry at least six persons, three of 
whom, on one seat, were sheltered beneath a 
hood ; seven passengers in all could be accommo- 
dated in case of need. At the back, and hidden 
as much as possible between the wheels under a 
large chest which formed the foundation for the 
back seat of the carriage, was placed the steam 
generator, marked G in the illustrations. As will 
be seen by reference to Fig. 2, the same type of 
boiler was employed, with the spiral tube charac- 
teristic of the carlier generators ; but whilst there had 
beea only one coil in the first tricycle and two in the 
second model, which we have described, three coils 
were used in the boiler of the third vehicle, so that 
a far larger amount of steam could be generated. 
Figs. 3 to 6 illustrate the generator, in which the 
flattened pipes are surrounded by iron castings 
which serve to retain the heat and supply a ‘‘ fly- 
wheel”’ to the boiler. The section, Fig. 5, shows 
that the boiler consists of three coils of flattened 
steel tube, a section of which is shown in Fig. 3. 
A plan of the coil is shown in Fig. 4. The opening 
through the tube, forming the water or steam space, 
is but .\, in. wide, and this naturally gives a large 
heating surface compared to the contents of water. 
There is no storage receptacle for the water, the 
feed being pumped in, stroke by stroke to make the 
steam recuired by the engine, so that if the feed 
pump stop, the engine ceases working at once; in 
this carriage, steam of 550 deg. to 600 deg. Fahr. is 
used. Upon starting, water is forced into the 
boiler by means of the hand pump worked by the 
handle. A stroke or two is suflicient to give steam 
enough for the purpose, after which the engine 
takes up the action. The water goes first into the 
bottom coil and thence to the two upper coils in 
turn. There is no steam and water separator to 
the boiler, but the feed is so regulated that no 
more water shall be pumped in than can be 
evaporated, so that the steam is always de- 
livered to the engine in a superheated state. 
Fig. 2 shows the arrangement of the chimney, 
which is turned over so as to discharge the products 
of combustion downwerds. Oa each side of the 
boiler (Fig. 1) is a coal tank, communicating with 
the firegrate by means of an automatic charging 
device, so that when once started, no trouble is 
given to the persons in charge of the vehicle, in 
maintaining the fire. The water tank is shown at 
e beneath, and on the left-hand side, of the principal 
sat ; on the other side, at m, the motor is placed, 
the arrangement of which is very similar to the one 
used in the second vehicle. There are two cylin- 
ders, and the normal steam admission is about 65 
per cent.; the power of the motor is transmitted 
through gearing and a pitched chain to the driving 
wheels. The nominal power of this engine is four 
horses, which can be raised to at least six on an 
emergency. By means of a clutch and differential 
driving gear that is loose on the shaft, two speeds 
can be given to the vehicle—one for horizontal 
gradients, when a speed of 25 kilometres (15.5 
miles) an hour can be easily maintained ; the other 
for steep inclines, naturally ata much lower speed, 
but with sufficient power to carry seven passengers 
up gradients of 8 per cent., and under the un- 
favourable conditions of ill-made roads and bad 
weather, 


Twenty minutes are required for lighting the 
fire of the generator, before the machine is ready 
to start, The first injection of water into the 
boiler, the method of feeding, and the regulation 
of the production of steam, are similar in this third 
type of vehicle to those described for the other 
two. By reference to Fig. 2 will be seen the various 
controlling devices ; at L the lever of the starting 
pump, at D the steering lever, and in one with 
it at P a handle for increasing or retarding the 
speed of the ergine by regulating the quantity of 
water injected into the generator. The carriage is 
stopped by shutting cff the water supply entirely, 
supplemented by an emergency brake operated by 
the foot of the driver. The total weight of this 
carriage in working order with its supply of fuel 
and water is 1250 kilogrammes (2750 lb.); the 
water storage is sufficient for a run of 30 kilo- 
metres (186 miles), while coal for double 
that distance can be carried, 70 kilogrammes 
(154 lb.) of the latter, and 90 kilogrammes 
(200 Ib.) of the former, being the respective 
weights that can be stored. The most suitable 
fuel is coke, on account of the absence of smoke. 
The average evaporation of water is 80 kilogrammes 
(176 lb.) per hour, and the consumption per horse- 
power per hour does not exceed 14 kilogrammes 
(30.8 1b.). It appears certain that this carriage of 
M. Serpollet possessed great advantages as regards 
security, because the Prefecture of Police in Paris, 
which, as we have seen on a previous occasion, 
wisely insists on the most minute precautions being 
taken to provide for public safety, did not hesitate 
tu give permission for the free circulation of this 
vehicle in the streets on condition that its speed 
should be kept within 16 kilometres (10 miles) an 
hour. 

(To be continued ) 





THE NEW GLASGOW DOCKS. 
(Concluded from payc 384 ) 

Wuitr the Clyde Trustees permitted the Allan 
Line to provide their own cranes, largely because a 
decision had not been arrived at as to the installa- 
tion for the whole dock, it was decided that all 
other cranes required for the dock should be 
supplied and worked by the trustees. There was 
considerable diversity of opinion as to whether 
electric or hydraulic power should be adopted, and 
deputations of the trustees visited Liverpool], Lon- 
don, Southampton, Portsmouth, Bristo), Cardiff, 
Barrow, and subsequently Hamburg and Antwerp, 
and guided by their engineer-in-chief, Mr. James 
Deas, and by the mechanical engineer, Mr. George 
H. Baxter, full investigation was made. Alterna- 
tive tenders for electric and hydraulic power were 
invited on specifications prepared by these en- 
gineers. 

Twelve tenders for hydraulic power and 20 for 
electric installation were sentin. An examination 
of the tenders disclosed that the initial cost of an 
electric installation would be much greater than 
for hydraulics. Only one of the tenderers fur- 
nished any data as to the cost of working and 
maintenance of electric plant, of which the 
trustees had themselves no experience, steam 
and hydraulics being the only motive powers 
in use in the harbour. In these circumstances 
they had no hesitation in recommending that a 
hydraulic installation should be taken for the 
remainder of the docks. Messrs. Fullerton, Hod- 
gart, and Barclay, Limited, Paisley, have installed 
the plant, which was set to work on June 27 last. 
The cranes are illustrated on page 473, and the 
pumping engines on page 484. 

The buildings are situated at the north-east 
corner of the dock, and comprise an engine-house 
131} ft. long by 224 ft. wide by 30 ft. in height from 
floor to underside of tie-beam of open timbered 
roof, with space under floor 6 ft.in height, contain- 
ing pipes, &c. ; a boiler-house behind and parallel 
with the engine-house 131} ft. in length by 
42 ft. in width, by 203 ft. in height from floor to 
underside of flat roof, which is formed of rolled 
joists and concrete, with asphalte above; an accumu- 
lator tower 21} feet equare inside at north end 
of boiler-house ; and an octagonal-shaped chimney 
180 ft. in height at south end of boiler-house. The 
engine-house contains two sets of triple-expansicn 
pumping engines. An overhead travelling crane is 
furnished in the engine-house for lifting and hand- 
ling heavy weights. The boiler-house contains two 





marine type boilers. In the accumulator tower 





there is meanwhile one accumulator, and there is 
room for another one when it is required. The 
engine-house, too, is so large that three more sets 
of engines may be added, and it can hold an electric 
lighting plant, should that be decided upon. The 
boiler-house can take in six additional boilers. 
From this it will be seen that ample provision has 
been made in the buildings for adding to the plant 
from time to time as the remainder of the dock 
becomes equipped. The buildings are constructed 
of brick with red freestone facings. The engine- 
house walls are lined with glazed bricks, and the 
floor is formed with concrete and rolled joists. The 
total cost of the buildings was about 10,0001. 

Two sets of engines have been installed. They 
are of the vertical inverted triple - expansion 
surface -condensing type, and are illustrated on 
page 484. The steam pressure is 150 lb. per 
square inch, and the cylinders are 15 in., 22 in., 
and 36 in. in diameter respectively, by 2 ft. 
stroke. The high-pressure cylinder is fitted with a 
piston valve, the intermediate and low-pressure 
cylinders are fitted with slide valves. There are 
three pressure pumps, single-acting, which, with 
the valve-boxes, are made of cast steel. The pump 
barrels are bushed with gun-metal. The pump 
rams are 5 in. in diameter, and are made of hard 
gun-metal. The valves and valve seats are also 
gun-metal. The pumps are capable of delivering 
200 gallons per minute against a pressure of 750 1b. 
per square inch. The surface conaenser which 
forms a part of the framework of the engines has 
700 square feet of cooling surface, and is provided 
with air and circulating pumps worked by levers 
from the crosshead of the intermediate cylinder. 
The air pump is 13 in. in diameter by 16 in. stroke. 
The pump barrel is of cast iron lined with gun- 
metal ; the bucket-rod and valve seats are all gun- 
metal, and are fitted with Beldam’s patent corru- 
gated valve and guards. The circulating pump is 
double-acting, and is 8 in. in diameter by 16 in. 
stroke. The pump barrel is of cast iron lined with 
gun-metal, and has gun-metal bucket-rod, valves, 
and guards which are fitted with india-rubber 
valves. The engines are fitted with automatic 
starting gear, and also with high-speed governor 
and valve. 

The accumulator consists of a cast-iron ram and 
cylinder, the ram being 20 in. in diameter by 
20 ft. stroke, and is cast in one length. The load 
case is 12 ft. in diameter by 20 ft. deep, and consists 
of a cast-iron bottom plate and mild steel 2-in. 
plates with angle-bars at the top to form the shell. 
It is loaded with sand ballast to give a pressure of 
750 lb. per square inch. It is well guided from the 
crosshead, and the cylinder is provided with safety 
valve and regulating gear to the equilibrium valve 
on the steam pipes to stop the engines. 

The two boilers, of the marine type, are 11 ft. in 
diameter by 10 ft. long, with two internal flues, and 
are made of Siemens mild steel. The working 
pressure is 150 lb. per square inch, the test pressure 
being 300 1b. per square inch. There are two of 
Cameron’s steam feed pumps for feeding the 
boilers. 

The boilers, engines, accumulator, and their acces- 
sories cost in all 75311. 

Messrs. Fullerton, Hodgart, and Barclay have 
also provided nine 35-cwt. hydraulic cranes, which 
travel on rails in front of the two-storey sheds, as 
shown in Fig. 45 on page 473, while the details of 
the design are illustrated by Figs. 42 and 44 on the 
same page. Hach crane works with a pressure of 
750 lb. per square inch. The range of the crane 
is 27 ft. 6 in. from the face of the cope of the quay 
wall to the centre of the hoisting chain, and the 
height from the top of the cope of the quay wall 
to the centre of the jib-head p afl is 41 ft. The 
total lift of the crane is 65 ft., the hoisting cylinder 
having a ram 8in. in diameter by 10 ft. 10 in. 
stroke, multiplied six times. The crane is turned 
through three-quarters of a circle by means of 
two rams each 6} in. in diameter by 2 it. stroke. 

The arched high-level carriage on which the 
main mast of the crane is mounted, is constructed of 
steel plates and angle-bars. The height of this 
carriage reaches from the cope level of quay wall to 
the level of platform which runs along the front of 
the two-storey shed the whole extent of the quay. 
The height of the archway in the centre of the high 
level carriage is 16 ft. 6 in. from the cope level, and 
is 11 ft. wide, in order to allow a locomotive to pass 
underneath. The side of the high-level carriage 
frame nearest the quay is 4 ft. wide, and is com- 
pletely covered in and plated over in order to form 
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a casing for all the cylinders, valves, and other 
working parts of the crane. There is a door at the 
side of the casing to permit of access to the inside, 
and this door can be secured by lock and key, thus 
preventiog the crane being in any way interfered 
with excapt by the man in charge. The high-level 
carriage is mounted on cast-iron steel tyred wheels, 
which move on double lines of rails running the 
whole leogth of the quay, the gauge of these rails 
being 14 ft. centres. The whole crane can be 
traversed along the quay by means of hand gear- 
iog. The pressure water is supplied by means of 
telescope pipes fixed on to the crane, and coupled 
to the hydrants, which are placed on the quay at 
intervals of 30 ft. The crane is worked from either 
of the two cabins, which are placed fore and aft of 
the carriage on the side nearest the quay. Each 
cabin contains a set of bars which control the 
hoisting and turning cylinders. 

The cranes, complete, cost 3801. each. 

As to the 130-ton crane, which Messrs. Cowans, 
Sheldon, and Co., Limited, Carlisle, have erected 
at a cost of 75501., it is similar to that constructed 
by the same firm for the Finnieston Quay, and 
fully illustrated in our issue of June 9, 1893. 
The eight ropes of 24 in. diameter for taking the 
heavy lifts are composed of six strands of 37 wires 
of patent steel round one centre strand of manilla, 
each wire being 0.101 in. in diameter, and of the 
average tensile strength of 1600 lb. The light 
lifts are taken on a double rope of 1} in. dia- 
meter, composed of six strands, each of 37 wires, 
0.072 in. in diameter, round one centre strand 
of manilla, the average tensile strength of each 
wire being 10801b. The radius for the heavy 
lifts is 65 ft., or 45 ft. beyond the face of the 
quay, and for the light lifts 71 ft., or 51 ft. beyond 
the face of the quay. The speeds are, for lifting 
130 tons, 4 ft.; 60 tons, 8 ft.; empty block, 
32 ft.; 20 tons, 12 ft.; and 8 tons, 30 ft. per 
minute, The crane with a 130-ton load makes 
one revolution in 5 minutes, and with 60 tons 
and under, one revolution in 24 minutes. The 
whole seat of the crane, 40 ft. square, rises 
39 ft. above the top of the concrete cylinders, 
or 20 ft. above the level of the cope of the 
quay, and consists of concrete rubble hearting 
faced on all four sides with granite quoins and 
concrete ashlar courses. The framing, shafting, 
and jib of the crane are of mild steel ; the gearing 
principally of cast steel ; and the crane revolves on 
steel live rollers working on a steel pathway. Tho 
centre of the crane is a strong, massive casting, 
weighing 9 tons. In this centre casting is placed 
the steel centre-pin, weighing 6 tons. The framing 
is 27 ft. in height, and weighs 50 tons. The jib, 
which consists of two tubes well braced together, is 
90ft. long, and weighs, including stays, 45 tons. 
The gearing weighs 8 tons, the castings are in all 
120 tons ; and the crane in working order, exclusive 
of back balance, is 270 tons. 

The lines of rails throughout the dock works 
have been extended, roadways paved, three 20 ton 
dial railway wagon and lorry weighing machines 
provided, and semaphore signals erected at the 
entrance to the docks for the guidance of vessels. 
The entrance to the docks has been lighted by two 
powerful electric arc lamps, the motive power for 
the dynamo being supplied by a gas engine placed 
in an adjoining goods shed. 

It will, therefore, be seen that the new docks 
are admirably equipped, largely as a result of the 
26 years’ experience of Mr. Deas, who during 
that period has practically canalised the river to 
Glasgow for the passage of the largest mercantile 
steamers and warships. 





THE BRITISH ASSOCIATION. 
(Continued from page 451.) 
Cosmic Dust. 

Accorpine to Dr. John Murray, the search after 
cosmic dust all over the earth has been far less 
successful than was expected. The best hunting 
ground has been found in the Pacific Ocean, where, 
1000 miles from any coast, a red clay is brought up 
from a depth of two or three miles, from which, 
mixed with distilled water, three kinds of particles 
can be separated. A magnet covered with tissue- 
paper picks out microscopic crystals or crystalline 
fragments of titanic and magnetic iron. There 
remain black shiny spherules of a laminated struc- 
ture, and brownish spherules, called chondres, of 
radial eccentric structure. The latter alone seem 
to be of cosmic origin. The dark spherules, when 








carefully crushed in an agate mortar, deposit copper 
from copper sulphate ; the outer crust is probably 
protoxide of iron, and the whole spherule a volcanic 
product. The brown spherules break into flakes 
with radial lines and black spots of magnetic iron. 
Sometimes large nodules as big as an ordinary 
glass tumbler are found, which, on being ground 
with care, peel in onion fashion, and give black and 
brown spherules, with, perhaps, a shark tooth in 
the centre. The cosmic dust probably accumulates 
in the wide deep basin where the dust is not 
disturbed by mud and strong currents. Dust 
from the glaciers and snow fields of Green- 
land, collected with Mr. Nordenskjéld’s assist- 
ance, was not of cosmic origin apparently. A 
real find had been made near Bermuda, and per- 
haps, also, on Ben Nevis. Near towns, dark, 
hollow spherules, sometimes provided with necks, 
have been observed, which come from chimneys and 
engines. As regards meteors, some 20 millions 
fall every day, very minute, yet aggregating 
probably to over two tons daily, so that during 
100 years we should get from 1 lb. to 20 1b. of 
cosmic dust per square mile. Such quantities we 
ought to be able to trace. From the nickel occur- 
ring on some waste ground in Germany, Reichen- 
berg has calculated a large deposit of cosmic dust, 
but the matter is doubtful. Dr. Murray had pre- 
pared a full report of the state of our knowledge, 
but gave only a short abstract. He wanted advice 
as to the best means of procedure, and was referred 
to the next great meteoric swarm. 


UNDERGROUND TEMPERATURE. 


This large committee, of which Professor Everett 
acts as chairman and secretary, had little to say, and 
appear to have confined their attention to a deep 
bore in New South Wales, at Cremorne, on the 
shores of Port Jackson. Information as to under- 
ground temperature in the southern hemisphere 
has hitherto been very scanty. The bore is 2929 ft. 
deep. A protected maximum thermometer had 
been furnished by the committee to Professor 
Edgeworth David, of Sydney University, but it 
was not forthcoming when wanted, and four maxi- 
mum thermometers, including two inverted Ne- 
gretti instruments, with Kew certificates, were 
used. Various mishaps occurred with these instru- 
ments; for instance, at the first trial the thermo- 
meters did not choose to indicate any higher tem- 
perature at the bottom of the diamond-drill bore 
than on the surface, Finally an increase of 1 deg. 
Fahr. for 80 ft. was observed, which is consider- 
ably less than the rate found elsewhere. This is 
not attributable to the cooling influence of the 
neighbouring sea, for the temperature of the water 
at depths of 45 ft. and 63 ft. was found uniform at 
68 deg. Fahr., higher than that of the ground at 
the same level. The maximum temperature in the 
bore was 97 deg. Fahr. The new bores will be in 
horizontally bedded sandstone for the first 1000 ft., 
and then chiefly in clay shales, with interstratified 
sandstones and conglomerates. 


EartH TREMORS IN ENGLAND. 


For the report of this committee, whose secre- 
tary, Mr. C. Davison, appears to do all the work in 
Birmingham, we can refer our readers to our 
columns on last year’s meeting at Oxford. Two 
bifilar pendulums have been purchased, each pro- 
vided with a photographic recording apparatus, 
One of them has been erected in the secretary’s 
cellar; for the other no suitable abode has yet 
been found. Mr. G. J. Symons, who read the 
report, pointed out that the Birmingham instru- 
ments are so delicate that they would indicate a 
deviation, amounting to 1 in., from the parallelity 
of two lines, 1000 miles long. This is very satis- 
factory, but a similar statement was made two 
years ago. Mr. Davison communicated a note on 
the ‘* History of the Horizontal and Bifilar Pen- 
dulums,” which tends to prove that since 1832 
the same instruments have been independently 
invented over again. 


EARTHQUAKES AND VOLCANIC PHENOMENA OF 
JAPAN, 


Professor John Milne, F.R.S., presented two 
most interesting reports, the 14th and 15th, re- 
ferring to the period, April, 1893, to May, 1895, 
to the Physical and the Geological Sections. The 
printed reports cover a hundred pages, and are full 
of tabular matters. They involve a great deal of 
hard work, and everybody will hear with sincere 
regret that, on February 17, Professor Milne’s 








house and observatory in Tokio were destroyed by 
fire, when instruments, 1500 books and pamphlets, 
the stock of the Transactions of the Seismological 
Society, then packea ready for shipment to Europe, 
almost everything, in fact, accumulated during the 
last 20 years, was1uined. The clockwork of a new 
seismograph and a bundle of photograms were alone 
saved. 

There are, in the reports of the two years, the 
records of the Gray - Milne seismograph, con- 
structed in 1883, marking, within the period men- 
tioned, earthquakes numbered 1322 to 1522, and a 
description of a catalogue of 8331 earthquakes re- 
corded in Japan between January, 1885, and De- 
cember, 1892. The work was instigated by Pro- 
fessor Milne and carried out with the assistance of 
the Meteorological Department, now presided over 
by Mr. K. Kobayashi, whose name is very fre- 
quently mentioned in the reports. The wholecountry 
may be divided into 15 seismic districts, whose 
approximate ‘‘ weights” can be computed. The 
central, mountainous, and volcanic districts are 
singularly free from earthquakes, which affect 
particularly the east coast, and seem to be of 
submarine origin. Apart from slight disturbances 
predicting eruptions, no connection has been 
established between volcanic eruptions and earth- 
quakes. As sound waves do not travel very fast, 
sounds are generally reported as preceding or 
accompanying the shocks; occasionally sounds 
have frightened the people, but no shocks have 
followed. The velocities of earthquake waves have 
been determined from observations made both in 
Japan and abroad, with disturbances travelling 
from or to Japan. This work has partly been 
carried out in conjunction with Dr. von Rebeur- 
Paschwitz, of Potsdam, Messrs. Agamennone, 
Odone, and Tacchini, and others, and Professor 
Milne reviews in his report the experiments on 
artificially-produced disturbances by Mr. R. Mallet 
(gunpowder, Holyhead, &c., 1861), General Abbot 
(Flood Rock, rack-a-rock, and other explcsives, 
1885), Messrs. Fouqué and Lévy (dynamite). Pro- 
fessor Milne himself and Professor Thomas Gray 
have been experimenting with dynamite since 
1881. There are hypotheses of Hopkins, Seebach, 
A. Schmidt, and others, as to the way in 
which disturbances, starting from some point not 
too far below the earth crust, would mark them- 
selves at various distances on the surface of the 
globe. Earthquakes probably give rise to at least 
three kinds of movements with different velocities 
of propagation. Elastic gravitational waves travel 
as surface undulations increasing in period as they 
radiate at a rate of about 3 kilometres per second. 
Preceding these there are in Japan minute vibra- 
tions ; similar preliminary tremors either seem to 
travel from or to Europe at the higher rate of 8 or 
11 kilometres, or they take ashorter straight or 
curvilinear path at greaterdepth. It is noteworthy 
that one of the four disastrous earthquakes of 
1894 95, that of October 22, 1894, which killed 
300 people on the north-west coast, was not recorded 
by the Gray-Milne seismograph at Tokio. As 
chimneys generally break at two-thirds of their 
height, the Japanese begin to strengthen the 
chimneys there by iron plates and bands. The 
destruction is often very peculiar. No doubt dif- 
ferent portions of buildings, not synchronising in 
their movements, are mutually destructive. Fis- 
sures have been formed miles in length, the 
tubbing of wells has been shot up vertically, &c. 

Since 1893 horizontal pendulums have been put 
up, first at six places ina 8.S.E. line, up to 38 miles 
from Tokio ; later at different other places, where 
they remained for several months. These pendulums 
are fitted with aluminium booms about 4 ft. long, 
and are installed in caves, on rock, in underground 
chambers in the alluvium, or on solid foundations 
on the surface. They slowly creep away from their 
initial position, describe long period movements, 
roughly in agreement with the barometric curve, 
and generally swing westward during local earth- 
quakes. No diurnal wave was observed on rock 
foundation ; very little when the station was all 
surrounded by trees. At stations where there is 
open ground on one side there is a movement, on 
all but cloudy or rainy days, to be explained by 
the evaporation of moisture. The two sides of a 
hill may be differently affected ; it looks as if the 
trees on the hills alung a valley, if not the hills 
themselves, bow first towards, and then away from 
one another. The night movement is very slight. 
When, as an experiment, a well was pumped dry, 
a pendulum 104 ft. distant acted as if the load rest- 
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ing on the ground near the well had been taken 
away. 

Professor Milne mentions many other suggestive 
observations with his horizontal pendulums, but 
the indications of the lighter and more sensitive 
instruments may be very deceptive. He has put 
up one pendulum with a reed boom 2 ft. 6 in. in 
length at his present residence in the Isle of Wight. 
As the damp air made the sensitised paper sticky, 
he introduced chloride of calcium trays, when the, 
as yet, quiet needle began to mark movements as of 
a violent tremor storm. It occurred to him that 
convection currents from rapid desiccation might 
be active, and so it proved unmistakably. Evapo- 
ration from different walls of the chambers, heating, 
&c., can vitiate all results. 


ComMPaRISON OF MAGNETIC OBSERVATIONS. 

The reportof thiscommitteeis an ‘‘ Analysis of the 
Results from the Kew Declination and Horizontal 
Force Magnetographs during the selected ‘ Quiet’ 
Days of the Years 1890 and 1894,” by Dr. Chree. 
Five ‘‘quiet”’ days are selected for each month 
by the Astronomer-Royal. The report of 19 pages 
does not refer to simultaneous observations at other 
stations. During the five years, the westerly decli- 
nation at Kew has been diminishing by about 
6.9 minutes annually, the horizontal force increas- 
ing by 195 x 10-°C.G.S. units. But if every 
day behaved like a ‘‘ quiet” day, there would be 
increases of 35 minutes and of 1265 x 10-5 
respectively in both cases, as General Sabine 
and Dr. Lloyd observed already, so that ‘‘ quiet” 
days cannot be regarded as normal in these respects. 
The diurnal inequalities are much larger during 
summer than during winter. The summer curves 
inclose a large area, the outline being a fairly 
regular curve between the hours 2 and 19. The 
winter curves inclose a small area, the outline being 
regular only between the hours 7 and 19, whilst the 
remaining hours are represented by a decided loop. 


VerticaAL EvectraicaL CURRENTS IN THE UNITED 
KIncpom. 

Last year Dr. A. Schmidt sent a paper to Oxford 
in which he expanded the components of the earth’s 
magnetic force in series, anc deduced expressions, 
two of which give the magnetic potential on the 
surface of the earth in so far as it depends upon 
internal and external forces. A third series was to 
represent that part of the magnetic forces which 
must be due to electric currents traversing the 
earth’s surface, amounting to 0.1 ampere per square 
kilometre on an average. 

Professor Riicker, F.R.S., has, in conjunction 
with Messrs. Kay and Whalley, tested the problem 
by investigating whether the line integral of the 
magnetic force taken round a re-entrant circuit is 
or is not a vanishing quantity. Two pairs of cir- 
cuits have been selected, for which no such currents 
have been found. So far as England and Ireland 
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been proved, therefore. Weaker currents of the 
opposite sign may possibly exist. Lord Kelvin, 
Dr. Bedell, Professors O. Lodge, van Rijckevorsel, 
and Michie Smith, believed in the existence of 
vertical currents, and brought St. Elmo’s fires and 
glow discharges observed on mountains into the 
question. 


METEOROLOGICAL OBSERVATIONS ON Ben NEvIs. 


With the help of volunteers, Mr. Osmond has 
been able to take hourly observations day and night 
throughout the year on the top. At the low-level 
station at Fort William the registering instruments 
have been in uninterrupted use. November, 1894, 
was between 3 deg. and 4 deg. Fahr. warmer than 
the average all over Scotland. The maxima at the 
two stations, always placing the summit station 
first, were 635 deg. on June 30, 81.5 deg. on 
July 1 ; the minima 0.7 deg. and 20.8 deg., both on 
January 6. The average temperature difference 
between the stations is 15.6 deg. ; the extreme 
was 20.1 deg. The mean yearly temperature was 
slightly in excess of the average at both stations, 
0.9 deg. and 0.8 deg., the mean temperature being 
32 deg. and 47.6 deg. The minimum of January 6 
is the lowest ever observed. The mean hourly 
velocity of the wind at the top was 16 miles, 11 
for summer, 20 for winter months. The rainfall 
was 149.96 in., 3.63 in. above average, and 
79.17 in., 4.07 in. above average. The maxima 
for both stations occurred in February ; the minima, 
the lowest ever observed, of 1.32 in. and 0.24 in , 
in September. Rain fell on 246 and 208 days. 
Auroras were reported on 24 days, St. Elmo’s fires 
on 15, thunder and lightning on 7, lightning alone 
on 3 days. The sunshine amounted to 18 per 
cent. (130 hours more than in 1893) and 33 per 
cent. (95 hours more) of the possible. The baro- 
metric curves on the top give the rather large dif- 
ference of 2.250 in. between the maximum 25.992 
in June and the minimum 23.742 in December. 
The report tabulates the hourly variations of the 
barometer at Magdeburg (dry, Continental climate), 
Triest (wet, seashore), and San José in Costa Rica, 
3756 ft. above sea level, about latitude 10 deg. 
north. 


THe APPLICATION OF PHOTOGRAPHY TO 
METEOROLOGY. 


In the absence of Mr. Clayden, Mr. Symons 
made a short communication, according to which 
difficulties are experienced in simultaneously re- 
leasing the shutters of the two cameras, placed a 
quarter of a mile apart, which are to serve for 
photographing clouds. The plot of land is the pro- 
perty of the South-Western Railway Company, who 
do not wish to have many wires fixed that could not 
quickly be removed. The object is to get two 
photographs with the image of the sun for deter- 
mining the elevation of the cloud. Mr. Andrews, 
of Coventry, has sent a fine photograph of a double 
rainbow, the first of its kind, showing the inner arc 
and the brighter sky within the bows very clearly. 


PROBABLE ProJEcTION LIGHTNING FLASHES. 


Mr. Eric S. Bruce, M.A., did not find much 
favour for his projection flashes. He projects the 
inverted filament of a glow lamp on a cloud of 
cotton wool, by holding a perforated screen in 
front of it, and having observed clouds with perfora- 
tions, argues that we may see the inverted images 
of lightning flashes through apertures in the clouds, 
which would be true images if the cloud behind 
were plane, but which will be jagged, as the clouds 
have mostly an irregular surface. Hence the 
peculiar zigzag flashes often depicted by artists. 
Tf the screen cloud had more than one opening, we 
should see a multiple flash. Sheet lightning re- 
flected on clouds, Mr. Bruce regards as made up of 
numerous superimposed images. The thing is not 
impossible. We often see reflections instead of the 
actual flash. But Mr. Symons failed to discover 
any analogy, and pointed out that, according to 
Mr. Bruce’s theory, there should be bright patches 
of light at the angles of the distorted image. 


THUNDERSTORMS IN INDIA, 


Professor Michie Smith, of Madras, made a most 
suggestive communication about what he has ob- 
served from Madras. Every evening, for several 


months, generally not later than 9 p.m., sheet 
lightning is seen inland, south-west of Madras, 
always near the horizon, whilst storms in the 
north-east out at sea occur in the afternoon. 





These storms never appear to be overhead, 
when one travels inland, although Professor 
Smith himself once heard continuous thunder 
overhead for three hours without noticing any 
lightning, which in this case was evidently hidden 
by dark clouds. At Madras the phenomena seem 
to be due to the meeting of the pure moist sea- 
breeze, which is positively charged, and the dusty, 
dry, negatively electrified land air. If the sea- 
breeze sets in at 11 or 2, a storm would follow at 
3or 5. Real sheet lightning is rarely a reflection, 
more frequently the fairly silent brush discharge 
between two cumulus clouds or different portions 
of the same clouds. These clouds, which rise up 
thousands of feet, generally occur in pairs where 
the two currents meet. That they can be dust 
clouds, Professor Smith concludes from the beau- 
tiful iridescent fringe which he has noticed sur- 
rounding rapidly-sinking clouds. He would thus 
appear to advocate the condensation theory of 
atmospheric electricity. But he does not. For he 
argues that no display can take place before the 
condensed particles have moved out of the field. 
At Simla, 7000 ft. above sea level, he has often 
watched dark cloud-banks distinctly stratified, 
sometimes coming across the plains giving rise to 
incessant brush discharges ; 5 ft. above the ground 
the potential difference would be 2000 volts perhaps. 

Dr. Aitken agreed with Professor Smith. From 
dust observations on the Rigi he concludes that 
storms take place in areas where the dust is being 
diluted by the arrival of pure air. Thus the air is 
not purified by the thunderstorm, and the storm is 
the effect, not the cause, of the purification. He 
has watched storms raging for days, before the air 
became purer ; then the stormsceased. Professor 
Schuster has counted 25 new thunderstorm theories 
during the last 12 years. From Lenard’s work, 
which he has himself verified, we know that near 
waterfalls the air is negatively electrified, and that 
the effect may be carried one or two miles away. 
But the water causing the spray must be pure ; if 
it contains a little salt, no electrification is observed ; 
if more salt, the charge becomes positive, which would 
suit Professor Smith’s view. About dust, however, 
Dr. Schuster differed. In the Himalaya valleys he 
had found valleys with pure and with dusty air 
close to one another—it depends on vegetation—and 
had not seen anystorms, This, however, is not Pro- 
fessor Smith’s point, we think ; the motion is the 
essential thing. Sheet lightning, in Dr. Schuster’s 
opinion, may be due also to discharges towards the 
sky or the mountains, with ascending currents. 
The iridescent clouds, which can be seen in our 
latitudes, he attributes to cirrus clouds and ice 
needles, whilst Professor Smith believes to have 
observed them where there could be no cirrus and 
ice, but only cumulus and dust. 


OBSERVATIONS WITH A KELVIN PORTABLE 
ELECTROMETER. 


Professor Schuster’s remarks prove that this 
cylindrical box electrometer fully deserves the 
epithet ‘‘ portable,” for it had been used by his 
students for years, and been glissading down snow 
slopes with him, and, further, that the fuses are 
troublesome, and the zero apt to shift. At Pon- 
tresina, in the Engadin, 20 to 60 volts, about 
30 volts on an average, seemed normal. A little 
higher up he found 62 and 147 volts ; coming down 
on the other side, he observed 116 on a free pro- 
minence. On a very narrow ridge, 816 volts were 
recorded. The wind frcm waterfalls and ice had a 
negative effect, but the electrification always re- 
mained positive. As he could not have a good 
earth standing on ice, he attributes little value to 
uhese observations. But he recognised two maxima, 
at 11 a.m. and between 5 and 6 P.M., and then, at 
7 P.M., no charge at all (wind now blowing down 
the valley), and he emphasised the possible influ- 
ence of the configuration of the spot, the neighbour- 
hood of other ridges, &c. He finally asked Lord 
Kelvin how the effect of the observer's body could 
be eliminated. Lord Kelvin replied to this ques- 
tion, as he had done at Aberdeen in 1858 (he 
meant in 1859, probably), and began to examine 
Professor Schuster on potential determinations 
made from balloons. Professor Michie Smith had 
in India also experienced trouble from temperature 
influences, the errors varying both in amount and 
sign, and further from insulation. Professor Ayr- 
ton did not see why the instruments should leak in 
hot, damp weather, but he understood that the 
expansion of the case as a whole, and of the parts, 
would affect the zero. 








ELECTRIFICATION AND DISELECTRIFICATION OF AIR 
AND OTHER GASES. 

This paper, by Lord Kelvin, Messrs. M. Maclean 
and Alexander Galt, a side issue of a paper pre- 
sented last year by the same authors, ‘‘ Preliminary 
Experiments to find whether Subtraction of Water 
from Air Electrifies It,” records many as yet in- 
complete observations. A metallic can, 45 centi- 
metres high and 28 centimetres in diameter, resting 
on parafiin, had a hole in the top to admit the elec- 
trifying wire, 5.3 metres long, hanging vertically in a 
metallic guard. Electrification by means of a Voss 
machine through a single point for about 4 minutes 
gave the best results; after this time, the wire is 
quickly withdrawn and the air exhausted by means 
of a pair of blowpipe bellows, when the can is left 
charged outside with the opposite charge of the air 
within. The electrification of 1.06 x 10-*—positive 
or negative charge made little difference—is about 
four times the electric density obtained under 
similar circumstances, but tested by means of a 
water dropper with its nozzle in the centre of the 
metallic vat left for some time to itself. In other 
experiments the gases were electrified over water 
by means of an insulated flame encircling a wire 
charged to about 6000 volts. Here 1.5 x 10-* per 
cubic centimetre was found for air, and 2.2 x 10-4 
for carbonic acid. The same value was found for 
carbonic acid when the acid was drawn from a 
horizontal cylinder filled with liquid acid, and 
seemed then due to the bubbling in the interior of 
the liquefied acid more than to the rush of the gas 
through the stopcock. In further experiments the 
electrified gas was passed through receivers, block- 
tin pipe, 4 centimetres long, 1 centimetre in 
diameter, provided with 5 plugs of cotton wool 
kept in position by wire gauze. The more or 
less compressed cotton wool filtered off 0.77 or 
0.31 (two receivers) of the charge of air, and 
0.82 or 0.42 of the carbonic acid, which in this case 
had to be charged negatively. A great many re- 
ceivers or filters, connected and insulated by paraftin 
tunnels (perforated blocks), have been tried, tubes 
of brass, platinum, &c., wide and narrow, smooth 
or rough inside. Positively electrified air drawn 
through pure water, and negatively charged air 
drawn through salt water, lose part, but not all, of 
their charge, whilst the opposite charges would, in 
both cases, be augmented. Electrified air drawn 
through heated Bohemian glass tubes, lost some of 
its charge above red heat. Non-electrified air 
passed out in that state again, but proved positively 
(negatively) charged, when copper foil (pieces of 
carbon) were placed in the tube, and the heat was 
strong enough to start oxidation (combustion). 
These differences are very curious. Finally, a 
platinum tube 1 metre long, 1 millimetre bore, 
supplied by Mr. E. Matthey, made the air flowing 
through it strongly positive, when the tube was red 
or white hot ; the tube might itself be Leated by 
an electric current. Professor O. Lodge suggested 
illuminating the filters by electric beams. 

The other electrical papers, which have no bear- 
ing on molecular structure, will be referred to later 
on. We first take 


THE REFRACTION AND VISCOSITY OF ARGON. 

Lord Rayleigh briefly alluded to the trouble he 
has experienced in isolating argon, sparking away 
for a fortnight with a Méritens dynamo, and 
then removing the oxygen by pyrogallol, and de- 
scribed the apparatus he has designed for deter- 
mining the refractive index. He employs a col- 
limating lens and two slits, watches the bands, 
retards one ray and thus shifts the bands, and 
varies the pressure, by means of mercury, until the 
refractions become equal. His eye-piece is a cylin- 
drical microscope, magnifying in the horizontal 
direction only, consisting of a {-in. glass rod and a 
cylindrical convex lens. As it was difficult to keep 
the apparatus, which is partly fixed to the walls, 
perfectly steady, he discarded the usual web 
arrangement, and applied two band systems above 
one another, which could easily be compared, the 
second system being produced by the light passing 
over the tube. Lord Rayleigh did not evacuate 
one of the tubes, but referred to air. He found 
for argon the refraction of (« — 1) = 0.961 (air = 1) 
and for helium prepared by Professor Ramsey, 
0.146, by far the lowest value observed for any 
element. The viscosity is usually measured by the 
rate of flow through capillary tubes. Water had here 
altogether to be avoided, as it absorbs argon, and 
the mercury necessitated a compensating arrange- 
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ment worked by hand to regulate the pressure. 
The viscosities came out: argon 1.21, helium 0.96, 
air being the unit. Oxygen, as yet the most vis- 
cous gas, which would be 1.11, is thus surpassed by 
argon. Lord Rayle‘gh mentioned that he had re- 
ceived some gas from a spring in Bath, largely 
nitrogen, as is usual for thermal springs, in which 
the presence of argon was suspected. The density 
was, however, too low, instead of being abnormally 
high ; spectroscopic evidence speaks for the pre- 
sence of helium, which is very light. We may re- 
mark here that Messrs. Bouchard, Troost, and 
Ouvrard have quite recently discovered* both argon 
and helium, or only helium, and probably some 
further new gas, in the ‘‘azoades,” the thermal 
waters from some sources in the Pyrenees. 


SpecirFic REFRACTION AND THE Periopic Law. 
ARGON AND OTHER ELEMENTS. 


When argon was first introduced at the Oxford 
meeting a year ago, everybody agreed how splen- 
didly a body with an atomic weight of about 20 
would fit into the periodic Tables. There is ample 
space in column VIII., between fluorine (VII.) = 
19, and sodium (I.) = 23. On further acquaint- 
ance, the body or its specific heat developed a pre- 
ference for an atomic weight of 2x20; but there 
is no room at all between potassium 39, calcium 40, 
and scandium 44. Dr. Gladstone’s paper dealt 
with specitic refractive energy. The value for argon 
is 0.159; the resulting molecular refraction would 
fairly entitle argon to a seat between fluorine 
(whose specific refraction has not been ascertained 
yet) and sodium, and would not do at all for the 
other series. In so far, then, we should come 
back to an atomic weight A=19.94. But the 
ground is too controversial. M. Lecoq de Bois- 
baudran, by the way, has no diflficulty in accommo- 
dating argon. He adopts the natural groups, but 
arranges them in a manner of his own. One whole 
series is as yet vacant, and both argon and helium 
would find suitable places. Dr. Gladstone, who 
has studied these problems since 1869, also read a 
paper on ‘‘ Molecular Refraction and its Change 
in Solutions of Acids and Salts.” The investiga- 
tions clearly prove that on solving, and, further, 
though generally in a lesser degree, on diluting 
acids and salts, the refraction, dispersion, magnetic 
rotation, &c., are affected in a way which can only 
be explained on the assumption that we are dealing 
with more or less new substances produced by the 
interaction between substance and solvent. There 
may be different hydrates, but there is little direct 
evidence for them. It may be dissociation, as 
advocated by Van’t Hoff, Arrhenius, &c., especially 
as the electric conductivity changes with the specific 
refraction. But the specific refractive energy of a 
gas is less than that of the same substance in the 
liquid or solid state; whilst these experiments 
show a change of the opposite order. This is the 
point of controversy between Dr. Gladstone and 
the new school, which was at Ipswich represented 
by Dr. Wildermann. He regretted that Dr. 
Gladstone would work with concentrated solutions, 
1:20, which could teach him nothing about solu- 
tions. About argon the last paper could bring no 
further information, as it has as yet refused to form 
any compounds. 


SPECTROSCOPY AND THE SIMPLE OR CoMPOUND 
CHARACTER OF A GAS. 


_ Professor Schuster, F.R.S., opened the discus- 
sion ‘On the Evidence to be Gathered as to the 
Simple or Compound Character of a Gas from the 
Constitution of its Spectrum,” by announcing that 
he had only heard of his task a quarter of an hour 
previously. The section had little reason to regret 
that he had been unable to refresh his memory ; 
generalisations were, in this instance, more valu- 
able than details. Spectroscopy, Professor Schuster 
remarked, might not appear to have made much 
progress. But it was easy to calculate the vibra- 
tions of an organ pipe, less so to calculate those of 
bells, and it would be very difficult to say, if we 
heard a number of bells inside a closed room, what 
bells were ringing. That is the problem in spectro- 
scopy. What is vibrating? Is it the atoms, or 
electric charges, or what else? And how is it that 
& monatomic vapour, like that of mercury, can 
give such a multiplicity of lines? We had better 
discard vacuum tube observations where peculiar 
modifications in gases are possible. The bands 
of a low temperature spectrum of sodium dis- 





* Comptes Rendus, vol. cxxi., pages 392 to 395. 


solve into lines under high magnifying power ; 
finally the D line remains almost alone and 
shows its double character, which may indicate 
that the molecule splits into two atoms. But we 
have no direct proof that the molecular change 
coincides with the spectroscopic change. With 
the electric spark, we get two or four spectra, and 
one more at the negative pole. What do they 
mean? Words like allotropic state, fluorescence 
(the unique aurora line is so explained), lumin- 
escence, explain nothing. Much has been made of 
the monatomic line-spectrum of mercury. But we 
do not know what is going on in the tube, and the 
density of the vapour from which we derive the 
monatomic character has not been determined 
under similar conditions. Argon gives two spectra, 
one with green and red, the other with blue lines, 
with different sparks. It need not be a mixture 
for all that. The mercury spectrum changes from 
green and yellow to white. Some zinc lines weaken, 
others brighten up and shift towards the blue with 
stronger currents, as with argon. 

If the molecule conveys the electric charge, it 
will be different from the ordinary molecule ; then 
electricity would become a property of the atom. 
We want more exact evidence. The heavier the 
molecule of the non-metallic element in a group of 
salts of one metal, the more the lines shift towards 
the red. This applies also to solutions, and accu- 
rate maps might lead us on the right path. 


THE SPECTRUM OF THE CLEVEITE GAs; HELIUM. 


Professor Runge, of Hanover, who spoke on 
behalf of himself and of his colleague, Professor 
Paschen, also present, explained how they have 
established that the cléveite gas contains two, and 
not more than two, elements, one of which is pro- 
bably the long-known helium of the chromosphere, 
characterised by the strong line D,. With the help 
of a very delicate bolometer of his own, Professor 
Paschen has discovered a still more intense line in 
the ultra-red. In the spectra of several elements, 
the alkalies, e g, the authors have distinguished a 
principal series and a pair of secondary series. The 
number of lines constituting a spectrum is infinite, 
like the number of upper tones, and a harmonic 
grouping not directly discernible. But the intensity 
and other characteristics suggest certain selections, 
so that different series become apparent. Each series 
of the helium lines begins with one or a few strong 
lines, and the lines crowd more as they get weaker 
towards the more refrangible blue end. Thisis radi- 
cally different from the band arrangement ; for in the 
bands the strong lines are crowded near the sharp 
edge. The two secondary series nowstart at different 
points, but come to anend nearly at the same point ; 
the one looks like the other, but more stretched 
out. The principal series resembles the others, 
but overreaches them in bounds, extending further 
into the violet and beyond. The lines of a secondary 
series are always double. For these series the 
authors have established the law: wave number 
1/\ = A — Bn-~? — Cn-4, in which B is a constant 
which has probably the same value for all elements, 
A is the limit towards which the lines approach for 
high values of n, and C represents the spread of the 
series. In the cléveite gas spectrum two principal 
series and two pairs of secondary series can be dis- 
tinguished ; it would hence be a mixture of two 
gases, and helium would be the heavier of the two. 
The supply pipe contained an asbestos plug. The 
spectrum first appeared green, then it became 
yellow, and the intensity changed. The lighter 
gas would diffuse first. When the elements are 
arranged, as in Mendeleieff’s tables, according to 
atomic weight, the lines shift with increasing weight 
more and more to the blue; in elements of one 
group, Jike that of the alkalies, the opposite takes 
place. The shifting of the lines as observed here 
suggests that helium should have the greater atomic 
weight, which agrees with the diffusion experiment. 
The atomic weight itself, 4 or 8, and the grouping 
of helium and its companion remain uncertain ; 
none of the better known spectra show a sufficient 
similarity ; the presence of principal series speaks 
for the alkalies, but again, they do not fit 
there. The unnamed gas has also been ob- 
served by Professor Young in the chromosphere, 
less frequently, however, than the other, and 
in many stars, in Orion, &c. The authors pre- 
pare their gas after Ramsay, by boiling cleveite 
with sulphuric acid; their stock is small, about 
20 cubic centimetres. Helium is as sluggish as 
argon, by the way. 





Lord Rayleigh expressed his admiration for the 





work done by the authors, which was undoubtedly 
of the highest order. Dr. Johnstone Stoney could 
not add his tribute without calling attention to the 
unfortunate position in which scientific men were 
placed by the want of a laboratory for carrying on 
such investigations, and proceeded to read his 
paper, when Dr. Armstrong intervened. The work 
was done in British fashion by private enterprise, 
he said ; the authors had had a Rowland grating, 
as mentioned, but had otherwise made their own 
apparatus—this is so. As regards helium, relation- 
ship extended in many directions, so that we need 
not emphasise the difficulty of grouping the ele- 
ments. The spectra of homologous bodies re- 
quired fuller study. Ifthe periodic system meant 
anything, it meant that our so-called elements are 
not elements. 


THe INTERPRETATIONS OF LINEAR SPECTRA. 


Dr. Stoney’s paper was a mathematical ana'yeis 
referring to the A, B, X absorption groups pro- 
duced by the oxygen of our atmosphere in the 
solar spectrum. Each of these groups can be 
divided into a head and a train, in which, accord- 
ing to Higgs, distinct though cognate molecular 
motions take. Dr. Stoney regards the motion 
of each electron as an orbit of some kind going 
on in a molecule, and proves that where an 
elliptic partial suffers an apsidal perturbation, it 
divides into two circular subpartials, giving rise to 
the two constituents of a double line. The long 
paper dealt very fully with the various features of 
the problems. Lord Kelvin took up one of its points. 
The collisions and translation movements, to which 
we ascribe the elastic pressure of gases, are of ex- 
treme slowness compared to the wonderful rapidity 
of the spectroscopic vibrations, of whatever nature 
they are, and cannot account for them. Professor 
Liveing particularly admired the perseverance of 
Professors Runge and Paschen, who, whether or not 
favoured by facilities, had achieved success by hard 
work; hesuggested the necessity of chemical 
change to account for the vibrations. Professor 
Fitzgerald declared himself unable to distin- 
guish between motions of matter and electron ; 
Lord Kelvin would regard the electron more as 
the stimulator than as the vibrator. Mr. Macfarlane 
Gray wished to follow up the ether pressure ques- 
tion. This brought the joint discussion on spectro- 
scopy with the chemists to an end. 


(Zo be continued.) 





Sout AFRICAN TELEGRAPHY.—The great African trane- 
continental telegraph has been completed throughout from 
Cape Town to Blantyre. 





CaBLE TRAMWAYS FOR EpinbpurcH.—On the 10th inst, 
the Lord Provost’s Committee of the Edinburgh Town 
Council had under discussion the portions of their tram- 
way system to be converted for cable haulage, and 
matters were advanced an important stage. Mr. a 
Colam, the engineer, explained his proposals as embodied 
in a report to the committee, and he was instructed to 
proceed with the completion of his plans in order that the 
work may be commenced without delay. All the existing 
lines are to be cabled, with the exception of the Tron 
Church to Toll Cross and from Gilmore-place tu Colinton- 
road. The mileage to be converted and made at once is 
about 24, and machinery with power for working 11 more 
miles is to be provided. 





LovucuHsoroucH SzEwacE Farm.—On Wednesday the 
Mayor of Loughborough (Mr. Alderman Cartwright) 
and the chairman of the eewage disposal committee of 
the Loughborough Town Council (Mr. Alderman Godkin), 
invited a number of gentlemen to attend the opening of 
new works which have just been completed at a cost of 
20,000. upon a sewage farm which has been acquired by 
the council. The sewage farm is situated in Swing 
Bridge-lane, near the racecourse. The land taken by 
the council is 35 acres in extent, but at present only 19 
acres are required for the purposes of the farm. An 
intercepting sewer of a sufficient depth to collect sewage 
from existing outfalls bas been laid, and it flows through 
this sewer by gravitation to the farm. The fluid next 
passes through screens for the separation of rough matter, 
pieces of wood, &c., and it then flows onwards toa storage 
tank. This is situated below the engine-house, and has 
@ capacity of 60,000 gallons, which is coneidered sufficient 
for any sudden inrush which may be occasioned by storm 
water. The buildings which have been erected com- 
prise an engine-house, chemical stores, fitting shops, and 
offices. There are two condensing engines, with three 
centrifugal 8-in. pumps. Reserve accommodation has 
been provided for another engine and two more pumps 
when required. Arrangements are made for adding to 
the sewage matter any suitable chemical which may be 
considered necessary to aid the precipitation. The sewage 
is raised from the storage tank to a height of 10 ft. above 
the level of the ground, and it is then conveyed to two 
Dortmund tanks in which the solid matter settles. It is 
then taken to draining pits, where it is partly dried, and 
it is then available for manure, 
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DETAILS OF IRON DOORS AT MESSRS. PRICE, WALKER, AND CO.”S SAWMILL. 
(For Description, see opposite Page.) 
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DEPOSITING DOCK AT BARCELONA. 
MESSRS. CLARK AND STANDFIELD, ENGINEERS, LONDON. 


B R E. A 









MUELLE DE CATALUNA 


AFTER many years of discussion as to the best means 
of supplying the much required docking accommoda- 
tion for the Port of Barcelona, the Harbour Board of 
that city decided on the installation of one of Messrs. 
Clark and Standfield’s depositing docks, and a public 
competition was opened last year for the acquisition 
of one of these docks. ‘Three tenders were presented, 
and after a most exhaustive inquiry into their relative 
merits, the board has definitely accepted the tender 
presented by the inventors, Messrs, Clark and Stand- 
field, of -11, Victoria-street, working in conjunction 
with the Maquinista Terrestre et Maritima of Barce- 
lona, it being an essential of the competition that 
dock should be built in Spain. 

We have already described in our pages (see vol. 
xxi., page 311, and vol. xxxii., page 28) the general 
principles of the depositing system of floating docks 
as installed at Barrow and Nicolaieff, but we may 
shortly recapitulate here its chief characteristics. 
The depositing dock is one-sided, the necessary sta- 
bility being obtained from a floating outrigger at the 
back, which finds a further use as a convenient plat- 
form on which can be erected the machinery necessary 
for small repairs. Having only one side, it not 
only possesses the advantage of ordinary floating 
docks in not being restricted as to the length of 
vessel it can accommodate, but it can equally 
well deal with those of quite abnormal beam, a 
point which gives it a great ae over the 
restricted capabilities of graving docks. The body of 
the dock, instead of being made in the form of one 
continuous caisson, consists of a series of separate 
pontoons attached only to the longitudinal side, from 
which they project very much like the fingers of a hand. 
Along the foreshore a similar series of fingers, formed 
of a series of wooden piles, or, in the case of the present 
dock, of steel screw piles, are erected, and when the 
ship has been raised out of the water on top of the 

mtoons of the dock, these are floated between the 

xed piles or grid, as it is usually called. On ad- 
mitting water into the pontoons, the dock sinks, 
and the vessel is left deposited on the top of this 
grid, the dock being then free to go away and deal 
with any other vessel. It will be seen, therefore, that 
each length of depositing grid practically doubles the 
efficiency of the dock, and as the cost of these grids is 
evidently very much less than that of the dock, it does 
this in a very economical manner. In the Barcelona 
Dock there are two such grids, each of a length of 
656 ft., the one constructed to take light vessels up to 
2000 tons displacement, and the other suitable for 
vessels up to a deadweight of 6000 tons. 

As will be seen from the plan above, the dock 
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is situated in a sort of basin in the outer harbour, the 
entrance of which is partially closed, so as to secure 
shelter from the waves, which, until the projected 
prolongation of the breakwater is carried out, might, 
under certain conditions, drive into the basin. 

The depositing grids are placed along each side of 
this basin, and a Tight timber straith divides it into 
two parts. The dock itself is constructed of three equal 
and similar sections, each having a total length of about 
120 ft. Two of these sections are rigidly connected, 
and practically always work together ; they are capable 
of lifting vessels up to a length of 300 ft. and of a dis- 
placement of 4000 tons. The third section works by 
itself, and is destined to deal chiefly with the smaller 
types of coasting craft, but at the same time it is so 
arranged that it can at very short notice be brought 
commit and joined on to other sections, forming thus a 
complete dock capable of taking ships of a length of 
400 ft. and over, and of a displacement as great as 
6000 tons. 

As we remarked before, the three sections are iden- 
tical in form and size, and each one is a complete dock, 
with all its necessary pumping and hauling gear, so 
that not only can any one section work as an indepen- 
dent dock and lift and deposit ships, but any one sec- 
tion can dock also any other section for the purpose of 
inspection or repair. We have slready fully described 
this interesting operation (see vol. lii., page 460), and 
need not again refer to it in detail, but the advantage 
of being able to lift every portion of the dock is self- 
evident, as it takes the dock out of the ee of 
floating structures into that of bridges and roofs, and 
the life of these structures, when a looked after, 
is now known to be practically unlimited. 

Messrs. Clark a Standfield are also at present en- 
gaged on a dock of a somewhat similar type, known as 
the *‘ off-shore,” for Messrs. Smith, of North Shields, 
this being the second dock of this he that this firm 
has put down. Its oer pe will also be 6000 tons, 
and it will be remarkable for the speed at which it 
can deal with vessels, it being constructed to lift a 
vessel of the maximum weight clear of the water within 
30 minutes. This dock will also be unusual from the 
fact that the pumps will be entirely driven by elec- 
tricity, which, if not the first application of this power 
toa pa is certainly the largest installation of the 
kind yet made. The dock is being erected by Messrs. 
Swan and Hunter, of Wallsend, the material being 
prepared at Messrs, Clark and Standfield’s yard at 
Grays, and it is now rapidly approaching completion. 





NEW SAWMILL AT GLOUCESTER. 
Messrs. Price, WALKER, AND Co., Lim1TED, are the 
largest importers of timber in the port of Gloucester, 
and the firm is one of the oldest in the timber trade 
of this country, gy oe established by Mr. 
Morgan Price in 1736. tween this date and 1849 


many changes occurred in the personnel of the firm, 
the partners at this latter date being Mr. William 
Philip Price (later one of the Commissioners of Rail- 
ways) and Mr. Charles Walker. In 1870 Mr. C.B. 
Walker—the latter’s son—was taken into the firm, 
and in 1889 the business was turned into a limited 
liability company with Mr. J. H. Croxford as manag- 
ing director, this gentleman being the only shareholder 
outside the families of Price and Walker. On the 
death of Mr. C. B. Walker in 1893, Colonel P. K. 
Seddon—who had been connected with the firm and a 
partner for many years—was made chairman. 

Early in 1893 the directors purchased — with the 
object of providing for their increasing trade and of 
assisting its still further development — an estate of 
15 acres lying between the Bristol-road and the Docks, 
and towards the end of the same year the foundations 
of the new-mill were put in, the premises being for- 
mally opened in full working order on January 21 last. 
A plan of this ground is shown in Fig. 1 (page 476). 

e mill (Figs. 2 to 4)—-which with the engine and 
boiler houses covers an area of considerably more than 
half an acre—is very substantially built of bricks made 
from Blue Lias clay, upon cement concrete sub-walls ; 
the brickwork being 18 in. thick with 9 in. panels, 
the piers being 2 ft. 4 in. by 2 ft. 4 in. at 10 ft, centres 
along the side walls, with a piers at varying dis- 
tances at the ends. The sub-walls (Figs. 5 and 6) 
enclose a basement—7 ft. 6 in. from floor to floor— 
extending over the whole area of the mill and 
engine house, providing free access to the underside 
of all the machines, the shafting, pulleys and belting, 
the dust-collecting apparatus, &c. The arrangement 
is well shown in the sections, Figs. 7 and 8 (page 477). 
The land on which the mill now stands used my sub- 
ject to flooding; great care was therefore exercised 
in making this basement as nearly water-tight as 
possible, the cement walls bein me | puddled on the 
outside. Any water arising inside is conducted through 
shallow drains laid over the whole area into a well, 
and this being connected with the donkey pump can 
be pumped out when necessary. The three sets of 
roof trusses, of 41-ft. span, are of iron carried on the 
side walls, and on wrought-iron beams seated on two 
rows of cast-iron columns, spaced 20 ft. and 40 ft. apart 
respectively. The roof is covered with Port Madoc 
slates laid upon 1}-in. matched boarding, laid diago- 
nally and nailed to 4in. by 9in. purlins. The floor 
beams are of wood 12 in. square carried in ‘‘ pockets ” 
in the side walls and upon short cast-iron columns in 
the basement, the flooring being in two thicknesses 
laid to break joint and nailed to the 3 in. by 9 in. 
joists. At the east end (Fig. 8) is a gallery floor 80 ft. 
long by 30 ft. wide carried on steel beams upon cast- 
iron columns, and on this floor are the grinding and 
saw-sharpening machines, space also being provided 
for cleaning off mouldings, &c., on their way from the 
machines to the store sheds. A 7-ton travelling crane 
runs the whole length of the south span of the mill, 
the steel beams and rails being carried on the brick 
piers at one side and upon brackets on the cast-iron 
roof columns at the other. This crane extends to 
cover the railways at both ends, so that logs may be 
samy up at the ‘‘ entering ” end, carried to the rack 

ench or log frame, there converted, and lifted again 
and loaded on trucks at the ‘“‘dispatch” end. The 
light is admitted from the roof on the north slopes 
only, the skylights being arranged to act also as 
ventilators. 

The spacious engine and boiler houses (Fig. 9) adjoin 
the mill on the south side, and are of similar construc- 
tion ; the engine-house has an encaustic tile floor and 
a brick dado, the piers and panels above being 

nished in Wilderness plastic bricks. The foundation 
for the engine is a solid block of cement concrete about 
38 ft. long by 6 ft. wide, and weighs just over 200 
tons, the engine bed being laid directly upon this 
without the intervention of any other material. The 
chimney stack—octagonal on a square panelled base— 
is 122 ft. high, with a minimum internal diameter of 
4 ft., entirely built of brickwork, with the exception 
of the massive cap, which is of cast iron. 

The doors to the mill, engine, and boiler houses are of 
angle and tee iron framing, the panels being of steel 
plates, and they are specially constructed as lightl 
as possible consistent with strength, and to show a sun 
panel with square framing on the outside. The details 
are illustrated in full by Figs. 10 to 35 (page 480). The 
larger number are hung to slide on patent rollers fitted 
at top or bottom, as shown in Figs. 11 to 15, but those 
to close the openings (38 ft. wide by 19 ft. 9 in. high) 
through which the travelling crane works, are hung 
folding. Three doors are necessary to each of these 
openings: a pair under the beams carrying the 
crane, and one to fill the running space, The lower 
pair of doors (38 ft. by 12 ft. 3 in.) have cast-iron 
shoes (Figs. 28 to 30) at the bottom securely fixed to 
the framing, and working on a chilled iron pivot 
carried on a casting built in the brickwork, and a 
cast block at the top provided with a pin and gun-metal 
bush round which a wrought-iron strap anchor fits, 
the anchor passing through the brick piers and being 





keyed up at the back. A special casting is fixed at the 
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foot of the door carrying a roll travelling on a bridge 
section rail curved to the proper radius, the roll being 
carried in the jaws of a screwed pin, and this, together 
with the keys of the anchor, allows for adjustment 
of the weight of the door. The upper door (38 ft. by 
7 ft. Gin.) is hung on the box girder spanning the 
opening, and is arranged to lift vertically by special 
gearing worked from the floor of the mill. 

The mill contains six planing and moulding ma- 
chines, of various sizes, five circular saws (two of the 
latest roller feed pattern), frames for deals and logs, 
a rack bench, and a crosscut, this last being fixed just 
outside the mill at the “entering” end. The planing 
and moulding machines and the frame saws are bolted 
to wood beams very securely fixed to cement concrete 
foundation walls. The machines are arranged so that 
all the material dealt with enters at one end of the 
building, passes through the operations of cutting to 
length, sawiog, planing, &c., going out at the other 
end finished ready for delivery to truck or store. 
Messrs. Robinsons and Sons, Limited, Rochdale, sup- 
plied and fixed the machines. 

The engine is one of Messrs. Summers and Scott’s 
(Gloucester) special type tandem compound engines, 
capable of giving an indicated horse-power of 250. 
The high-pressure cylinder is 16 in. in diameter and 
the low 28 in., by 3 ft. stroke. The flywheel is 15 ft. 
3 in. in diameter, transmitting the power to the 5-ft. 
pulley on the main shaft through eight cotton ropes 
1? in. in diameter. The steam power is supplied by two 
steel Cornish boilers each 7 ft. in diameter by 26 ft. 
long, suitable for a working pressure of 100 lb., and 
arranged to burn the refuse from the mill. The 
sawdust and chips are collected separately in 14-in. 
galvanised-iron main pipes having 5-in. branches con- 
nected to each machine, the exhausting fans being in 
the basement, and the contents being delivered to 
cyclones in the boiler-house for firing purposes, or 
filled into bags for sale. 

A very considerable use of cement concrete has 
been made in the construction, the foundation walls 
of the main structure, the foundations of the engine 
and boilers, machines, shafting, bearings, &c., being 
of this material, which has in all cases answered 
admirably. 

To facilitate work—inside and outside the mill— 
being carried on before and after daylight, a very 
complete electric installation has been laid down by 
Messrs. Crompton and Co., Limited, nine 200 candle- 
power lamps giving good general light in the mill, 
and a 16 candle-power lamp being provided to each 
machine. 

New roads have been made and sidings put in 
having double connection to the Dock Company’s 
lines, the rails running close to both ends, but not 
through the mill. The total stacking ground occupied 
by the firm at Gloucester (including the yard and steam 
gantry formerly worked by Messrs. Booth, but now in 
their hands) covers some 23 acres, aud their import 
into Gloucester for 1894 reached a total of 78,963 loads. 
They have also erected a range of stables with foremen’s 
offices and stores, and are now building drying and 
store sheds, a dining-room for workmen, &c. 

Messrs. Gurney Brothers, of Gloucester, were con- 
tractors for the buildings ; Messrs. E. Finch and Co., 
of Chepstow, supplied the trusses and other roof iron- 
work; and Messrs. Fielding and Platt, of Gloucester, 
supplied and fixed the iron doors, the whole being 
from the design and under the superintendence of Mr. 
Edmund J. Cullis, Assoc. M. Inst. C.E., of Gloucester, 
who also arranged and laid in the railway sidings, 
roads, &c. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10. 

Sares of 150,000 tons of steel rails have been made 
during the last ten days at 28 dols. at mill. Inquiries 
have been in for very much larger amounts. Quite a 
number of roads are ready and anxious to buy, but do 
not propose to pay that price. Billets have dropped 
1 dol. at Pittsburgh, and another drop is looked for. 
Production of pig iron is at a 200,000 tons per week 
basis, and the entire production is shipped and melted. 
Two new 500-ton per day furnaces are being built at 
Pittsburgh, and next year two more will be started, 
which, when completed, will give the owners, the 
Carnegie people, a weekly producing capacity of 40,000 
tons per week, which will be one-fifth of the present 
annual production. There ‘s an active demand for 
plates, structural shapes, merchant steel, &c., at full 
prices. The iron trade is threatened with a slight re- 
action because of the sudden rush of buyers to secure 
themselves during the winter. Car and locomotive 
building is on the eve of improvement. The winter 
promises to be an unusually active one for all kinds of 
mill products. The general markets are improving, 
but not rapidly. The crops are now being moved, and 
the railroads are busy. 








Tue Evectric Licut 1x Sourn Arrica.—Meessrs. Delfos 
Brothers, of Pretoria, have entered into a contract with 
the Bloemfontein Town Council for supplying the town 
with the electric light. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market,—A fair amount of business 
was done in the pig-iron warrant market last Thursday 
forenoon, probably 15,000 tons of iron changing hands. 
Prices fluctuated to some extent, but they left off at the 
previous day’s finish. Sales were made with ‘‘ plants,” 
which, of course, will take effect if a strike arises on the 
Clyde. In the afternoon the tone was strong, Sco‘c’: iron 
at one time touching 47s. 6d. cash, but the close was un- 
changed, at 47s. 4d. per ton sellers. About 15,000 tons, 
chiefly Scotch, were dealt in. At the close the settle- 
ment prices were: Scotch iron, 47s. 3d, per ton; 
Cleveland, 32s. 6d.; Cumberland and Middlesbrough 
hematite iron, 493. 44d. and 463. 44d. respectively. 
Business was very quiet on Friday forenoon. The market 
opened firm, and the price of Scotch iron went up to 
47s. 5d. per ton casb, and on ‘‘ bear ” smashing there was 
a fall to 47s. 3d. In the afternoon business was still 
quiet, but prices were firm, and from 4d. to 1d. per ton 
higher than in the morning. The settlement: prices at 
the close were, respectively, 47s. 3d., 383. 6d., 493. 3d., 
and 46s. 44d. per ton. Business was more active on 
Monday forenoon, and as there was an evident desire on 
the part of operators to lighten their hands, prices had 
a smart break all round—3d. to 54d. per ton. The 
turnover amounted to about 20,000 tons. In the after- 
noon the market was further depressed, and prices were 
very flat, although the close was better than the worst. 
Scotch fell 1d. and hematite iron 3d. per ton. Other 
15,000 tons or so were dealt in. The settlement prices 
at the close were 463s. 104d., 38s. 3d., 48s. 74d., and 463. 
per ton respectively. On Tuesday forenoon a rather 
firmer feeling ruled, dealers being buyers rather than 
sellers. About 15,000 tons changed hands. An im- 
provement was made in prices all round from 1d. to _ 
per ton. Business in the afternoon was active, fully 
20,000 tons of iron being dealt in, and the tone 
was very firm. Cleveland iron was specially in de- 
mand, and rose in price other 3d. per top, and the 
price of Scotch improved 1d. per ton. The closing 
settlement prices were, respectively, 47s. 14d., 38s. 74d., 
48s. 74d., and 46s. 14d. per ton. A moderate amount 
of business was done this forenoon, when prices were 
very firm on continued ‘‘ bear” covering, advancing all 
round from 4d. to 2d. per ton. The turnover was about 
15,000 tons. About the same quantity changed hands in 
the afternoon, and prices were a shade easier. At the 
close the respective settlement prices were 47s. 3d., 
383. 6d., 48s. 74d., and 462. 3d. per ton. The following 
are the current quotations for several No. 1 special brands 
of makers’ iron: Clyde, 52s. per ton; Gartsherrie, Sum- 
ae pes ne ory wl —— 54s. sig Pade ye 
going ship at Glasgow; Glengarnock (ship ab 
Ardrossan), 533. ; Shotts (shipped at Leith), 64s. 6d. ; 
Carron (shipped at Grangemouth), 54s. per ton. 
There are now 74 blast-furnaces in actual operation in 
Scotland — five making basic iron, 20 working on 
hematite ironstone, and 49 making ordinary iron, At 
this time last year there were only 14 furnaces 
blowing. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5652 tons, as compared with 
1859 tons in the corresponding week of last year. The 
included 3815 tons for Canada, 100 tons for Sout 
America, 420 tons for Australia, 367 tons for Germany, 
140 tons for Russia, 100 tons for Spain and Portugal, 
smaller quantities for other countries, and 3806 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 306,815 tons yester- 
day afternoon, against 303,920 tons yesterday week, thus 
showing an increase for the past week amounting to 2895 
tons. . 


Finished Iron and Steel Trades.—The makers of malle- 
able iron are still complaining that prices are nob as satis- 
factory as they ought to be, considering the higher rates 
which they are paying for their pig iron. They are fairly 
well provided with orders. For shipbuilding steel the 
demand at the moment is quiet, and prices still admit of 
being improved. 

Sulphate of Ammonia.—On Monday this commodity 
had improved in demand tosome extent, and up to 9/. per 
ton on spot was then paid. Yesterday the market was 
nee firmer, and an advance to 9/. 2s, 6d. per ton was 
made. 


Glasgow Copper Market.—The market was quite a blank 
last Thursday, both forenoon and afternoon. Prices at 
the close showed a decline of 1s. 3d. per ton. Friday’s 
market was also a blank, but at the close an advance of 
1s. 3d. per ton was made. Monday brought no change 
as regards business done, but the quotations rose 23. 6d. 
per ton. There were no transactions yesterday fore- 
noon, when the price lost 1s. 3d. per ton. In the after- 
noon, however, 100 tons changed hands, and the price 
declined 23. Gd. per ton. No business was reported this 
forenoon, nor was the price altered. In the afternoon 
the market was very flat, and a few lots were done at 46/. 
cash per ton, being a fall of 5s. from the forenoon, 


The Aluminium Works at Falls of Foyers: Important 
Decision To-Day.—A telegram from Inverness states 
that at a meeting of the County Road Board held this 
afternoon an application by the British Aluminium Com- 
= for the power to divert certain of the roads in 

tratherrick to enable water to be impounded for their 
works at Foyers came up for consideration. The com- 
pany propose to raise Loch Garth 20 ft., which will have 
the effect of joining it with Loch Farraline, and giving a 
water area 5 miles long and of considerable breadth. 
This, it is expected, will afford such efficient storage that 
the Falls of Foyers, as well as the aluminium factory, will 





be kept going. The Board unanimously agreed to approve 
of the road deviations, and the agreement with the com- 





pany was thereupon signed. The whole scheme of the 
company, which involves an expenditure of 150,000/., has 
now received sanction. 


New Harbour Works at Aberdeen.—At a meeting of the 
Aberdeen Harbour Board, held on Monday, plans were 
adopted for the improvement of Torry Harbour, the cost 
of the proposed works being estimated at 4700/. At the 
same meeting the Board confirmed the recommendation 
of the works committee that Mr. William Simpson, C.E., 
assistant engineer to the Clyde Trust, be appointed 
assistant harbour engineer under Mr. Nicol. Mr. Simp- 
son is an Aberdonian, and has had a large amount of 
experience in harbour and railway engineering. 


Shipbuilding Contracts.—Messrs. Gordon, Cowan, and 
Co., shipowners, Greenock, have just placed an order 
with Messrs, Anderson, Rodger, and Co., Port Glasgow, 
for two first-class sailing ships, each of 3300 tons carrying 
capacity. These vessels, which will be furnished with 
all the latest improvements, are intended for the general 
carrying trade.—An order has been placed with Messrs. 
Kincaid and Co,, Greenock, to build and engineastern-wheel 
steamer of 100 ft. in length for servica on the African 
lakes.—The Ailsa Shipbuilding Company have secured an 
order for a large passenger and cargo steamer for a Dublin 
firm of shipowners.—Messrs Rankin and Blackmore, 
Greenock, have contracted to supply a set of triple-expan- 
sion engines of 800 horse-power for a steamer which is 
being built by the Campbeltown Shipbuilding Company. 

Estimated Number of Workmen on the Clude.—It ia 
estimated that there are employed in the Clyde ship- 
building yards just now about 9000 engineers, and 26,000 
riveters and ironworkers, 





Docks at HeysHamM.—At the monthly meeting of the 
Morecambe District Council on Tuesday, a deputation 
which recently met the general manager and other officials 
of the Midland Railway Company with regard to certain 
level crossings, reported that Mr. Turner (the general 
manager) had stated that the company intended shortly 
to construct docks at Heysham. 





TRAMWAY TRACTION.— At a special meeting of the 
Leeds Town Council on Tuesday, a report from the tram- 
ways sub-committee on the subject of tramway traction 
recommended that the overhead electric system should 
be adopted, with conduits from the centre of the city, 
Mr. Alderman Firth moved the adoption of the report, 
and stated that both the tramways committee and the 
highway committee were almost unanimous upon the 
subject. An amendment was moved that the matter 
should be referred back for further consideration, and 
several members spoke strongly in favour of the cable 
system. The amendment was rejected by 29 to 24, and, 
eventually, the recommendation of the committee was 
adopted by 40 to 11. 

Tue Exxcrric Licut at WAK&¥IELD.—A special meet- 
ing of the Wakefield Town Council was held on Tuesday 
evening to receive a report from the electric lighting 
committee, who recommended the council to accept the 
following tenders for the supply of electric lighting plant : 
Messrs. J. Fowler and Co., Leeds, for supplying and 
erecting boiler-house plant, engine-house plant, and suit- 
able board and instruments, 10,900/., and for transformers 
and switchboard, 448/.; the Insulated Wire Company, 
Prescot, for the supply and erection of underground 
work, 31927. 3s. 4d.; the Brush Electrical Engineering 
Company, for the supply of arc lamps and posts, 252/. 10s. ; 
the Westinghouse Electric Company, for the supply of 
meters, 2231 18s. ; and Mr. T. Smith, Rodley, near Leeds, 
for the erection of an overhead crane, 2531. r. Harrison 
proposed the adoption of the recommendations. Mr. 
Reynolds moved an amendment referring the matter back 
tothe committee. The original motion was carried. It is 
expected that when the sanction of the Local Government 
Board to a Joan to defray the cost of the proposed works 
has been obtained, they will be at once proceeded with. 





Sour ArricaAN Rattways.—The enormous impetus 
ven to South African life by the discovery of gold in the 
‘ransvaal, and the wonderful success which attended 
diamond mining in Griqualand West, are exerting a 
powerful influence upon the revenue of the Cape Govern- 
ment Railways. The last weekly return of the receipts 
of all the four systems—the Western, the Eastern, the 
Midland, and the Northern—shows a collection of 75,7971., 
while the revenue of the corresponding week of 1894 did 
not exceed 52,4217. The Natal Government Railways are 
also looking up a little, the last weekly collection having 
been 7731/., as compared with 7226. in the corresponding 
seven days of 1894. Direct communication is expected to 
be opened up next month between Johannesburg and 
Darban ; and this will, of course, give a great fillip to the 
business of the Natal Government lines. Another circum- 
stance which appears i to tell in favour of the South 
African Railways and South African business generally, is 
the prospect of gold being worked in Guiqualand West 
as well as in the Transvaal. Prospecting is proceeding 
in all directions, not only for gold, but also for other 
minerals, population is pouring in, settlement is advanc- 
ing in all quarters, and South African railway prospects 
were never brighter than they are at the present moment. 
The output of gold in the Witwatersrandt district ex- 
perienced a slight check in September, ascompared with 
August ; but taking a general view of matters, the produc- 
tion is steadily growing. It now amounts to between 
8,000,0007. and 9,000,000/. per annum, and the total is ex- 
pected to be carried in a few years to 20,000,000/. per 
annum. The Cape and Natal Governments have, accord- 
ingly, a valuable source of future revenue in the railways, 
which they have projected with judgment, and which 
they appear to be conducting with increasing success, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Bold Solution of the Coal Difficulty.—At a 
meeting of the Chesterfield and Midland Counties Insti- 
tute of Engineers, held at Chesterfield on Saturday, the 
President, Mr. Emerson Bainbridge, M.P., delivered an 
address, in the course of which he said the members of the 
institution were concerned with the coal trade, and though 
the finding of a market for the produce of a mine came 
more into the province of a colliery manager than an 
engineer, in times like these it was questionable 
whether the commercial question had not become 
as important a feature in colliery management as 
engineering. After alluding to the increasing com- 
petition abroad, he said it was a remarkable testi- 
mony to the energy and skill of the mining engineers of 
England that they had been able hitherto to compete 
successfully with foreign countries notwithstanding their 
disadvantages. He commented on the combination of 
the miners which had resulted in the fixing of a given 
wage, and to the want of cohesion amongst the masters, 
In arriving at any scheme for the maintenance of better 
trade, he ventured to submit the following principles : 
First, that as the miner, in selling his labour, 
disposes of all he has in the world, he should receive 
sufficient wage to support himself and family ; second, 
that he had a right to some voice in fixing the price (if 
some feasible way can be devised of taking counsel with 
him) at which the coal he produced should be disposed of ; 
third, when the falling off in the demand for coal so far 
reduces its selling price as to leave the capitalist little or 
noiutereston his capital (compelling him.in many instances 
to seek relief from the royalty owner), the miner should 
accept a bare living wage ; fourth, with improved selling 
prices, the collier should participate in the extra price 
realised. It was questionable whether any combination 
which endeavoured to maintain the price of a commodity 
so universally needed as coal could ever be maintained 
without serious prejudice to the general welfare of the 
country. The true principle which might some day be 
evolved out of disaster and misfortune was the principle 
of co-operation—co-operation which would yield to capital 
a reasonable return commensurate with the risks and un- 
certainties of mining, and to the workman as large a 
proportion of the product of his industry as the condition 
of trade would allow. 


The Iron Trade.— All kinds of pig iron made specially 
for consumption have kept advancing on pretty nearly 
equal terms with warrants, which furnish, as is generally 
known, the chief means for speculation. Orders for 
very considerable parcels of west coast hematite irons 
have been booked for delivery in this district at about 
57s. 6d., and of east coasb ap 54s. per ton. It is 
stated that the makers of hematite pig iron are well 
booked up to the end of the year. Common forge 
Lincolnshire iron is selling in this district ab 383. 6d. to 
393. per ton ; foundry iron, 40s. to 41s. per ton; Derby- 
shire forge, 38s. ; and foundry, 41s. 6d. to 423,; bar iron, 
5I. 7s. 6d. to 51. 10s. ; sheets, 7/. 103. to 7/. 15s. The wagon 
builders are looking anxiously for the orders which they 
believe the railway companies cannot long delay placing. 
There has been a considerable breaking = of worn-out 
wagons, and sidings are no longer blocked with empty 
wagons. Activity amongst the a builders would 
give a further impetus to the iron trade. 


Stecl.—The placing by the Government of orders for 
2900 tons more armour-plates has been noted with much 
satisfaction. The activity previously noticed in the roll- 
ing mills is well maintained. Steel of almost all descrip- 
tions and for all sorts of uses continues to be sent in to 
be manipulated, and workmen are being better employed 
than for a long time past. The French Custom House 
authorities are causing considerable trouble to our ex- 
porters of steel. They seem determined to make ex- 
porters pay the same duty on low-priced steel as upon 
the more costly fine steel. Although our manufacturers 
certify their invoices before the French consul, the 
French Custom House officials seem almost to ignore the 
fact, and go back on them. In order to have the matter 
eettled, manufacturers have to go through the trouble- 
some process of having their consignments expertised. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
gathering on ’Change here was not large, the tone of the 
market was rather flat, and only a small amount of busi- 
ness was transacted, the serious aspect of affairs in the 
engineering trade being to a great extent responsible for 
the dulness, Buyersand sellers alike were not disposed to 
enter into contracts, and what transactions were recorded 
were only for small lots for early delivery. Pig iron quota- 
tions were rather easy, and there were a good few sellers of 
No. 3 g.m.b. Cleveland pig iron at 38s. 6d. for early f.o.b. 
delivery, at which figure a few lots were disposed of, 
but some buyers endeavoured to purchase at as low a 
price as 388. 3d. We did not, however, hear of any 
business done below the first mentioned quotation. 
Middlesbrough warrants, after selling at 38s, 4d., closed 
38s. 64d. cash buyers. No. 1 Cleveland pig was put at 
39a. 3d. The lower — of pig iron were fairly steady, 
37s. being asked for No. 4 foundry and 36s. for grey forge, 
but 3d. below these prices was said to have been accepted. 
East coast hematite pig iron was in hardly such good re- 
quest as it has recently been, and quotations declined a 
little. The quietness, however, was caused more by the 
less favourable reports from other iron centres than by a 
slackening in demand. Mixed numbers could be bought 
at 46s. 6d. for early delivery, and even less was said to 





have been taken in some cases. Rubio ore was 12s. 6d. to 
12s. 9d. ex-ship Tees. To-day our market was quiet, 
with only a small business doing, but the tone was, if 
anything, rather better than yesterday. Prices of makers’ 
iron, though not quotably altered, were somewhat firmer, 
and it was gratifying to hear of one or two inquiries for 
delivery ahead. Prices for forward delivery varied a 
good deal, and few contracts were entered into. There 
was a little speculation in Middlesbrough warrants, and 
after some fluctuations they closed 38s. 6d. cash buyers. 


Manufactured Iron and Steel.—We cannot say much 
new of the manufactured iron and steel trades. Ib is 
generally believed that affairs are improving slowly, and 
perhaps there is rather more work going on than there 
was a little while ago, but quotations alter very little. 
One or two firms ask rather higher rates, but orders would 
readily be accepted on the following terms: Common 
iron bars, 5/; best bars, 5J. 10s; iron ship-plates, 
41. 17s. 6d.; iron ship angles, 47. 12s. 6d. to 4/. 15s.; 
steel ship-plates, 5/. 2s. 6d.; and steel ship-angles, 
4l. 17s. 6d.—all less the customary 24 per cent. discount 
for cash. Steel rail makers are pretty well employed, and 
in some cases name higher prices than those recently 
named. About 4/. 5s. net at works may be given as a fair 
average quotation for heavy sections, though up to as 
much as 4/, 10s. has been asked. 


The Coal and Coke Trades.—Coal is rather dull. At 
Newcastle best Northumbrian steam coal is 8s. 6d. f.o.b., 
and small steam about 4s. Gas coal may be put at about 
6s. 9d. f.o.b. Bunker coal is from 63. 3d. for unscreened 
qualities, The demand for coke continues good, and 
several fair contracts for delivery at Cleveland blast- 
furnaces over the first half of next year have been entered 
into at 13s. 3d. 


The Salt and Chemical Trade.—We learn that the well- 
known Cheshire firm of Messrs. Brunner, Mond, and Co. 
have practically completed negotiations by which they 
will take possession next year of Messrs. Bell Brothers’ 
ammonia works at Port Clarence-on-Tees, opposite 
Middlesbrough, and that the firm will also acquire a 
large area of reclaimed land. A large development of 
the salt and chemical trade on Teesside is looked 
for with the advent of Messrs. Brunner, who have 
also secured the foreshore from the Tees Commissioners. 
They will thus have their own wharfage accommodation 
and direct facilities for shipment of their products, 
Rumours have been afloat for some time past that the 
world-famed Cheshire firm intended establishing works on 
Teesside, but nothing was made known as to their defi- 
nite arrangements until this week. 





NOTES FROM THE SOUTH-WEST. 

The Tinplate Trade. — The Glanamman Tinplate 
Works, which have been idle for the last six months, have 
been purchased by a new combination, to be registered as 
the Raven Tinplate Company, Limited, with a capital 
: — The works are on freehold land, and there are 

our mills. 


The ‘‘Spider.”—The Dockyard officials at Devonport 
have been asked to state the estimated cost of replacing 
the 4-in. breechloading gun of the torpedo-gunboat 
Spider by one of the 4-in. 25-pounder quick-firers which 
are to be introduced into the service. It is considered 

robable that when the exchange has been effected, the 

ider will be Ss agg as tender to the gunnery 
school ship Cambridge. She has for the past three years 
been engaged as tender to the Vivid, for the practical 
instruction of engineer students. The Lords of the 
Admiralty now propose that this duty shall be carried out 


by the Sharpshooter or Spanker, each of which is fitted | 7 


with boilers of the water-tube type. 


South Wales Coal and Iron.—The shipments of coal, 
foreign and coastwise, from the four principal Welsh 
ports during September were as follows: Cardiff—foreign, 
888,939 tons ; coastwise, 138,479 tons. Newport—foreign, 
193,716 tons; coastwise, 83,545 tons. Swansea—foreign, 
102,128 tons; coastwise, 52,663 tons. Llanelly—foreign, 
16,901 tons; coastwise, 6742 tons. The aggregate i 
ments from the four ports during September accordingly 
came out as follows: Foreign, 1,201,684 tons; coastwise, 
281,429 tons. The shipments of iron and steel from the 
four ports during September were: Cardiff, 4571 tons; 
Newport, 4731 tons; Swansea, 26 tons; Llanelly, ni ; 
total, 9328 tons. The shipments of coke were: Cardiff, 
5572 tons; Newport, 738 tons; Swansea, 526 tons; 
Llanelly, nil ; total, 6836 tons. The shipments of patent 
fuel were: Cardiff, 26,383 tons; Newport, 3627 tons; 
Swansea, 40,243 tons; Llanelly, nil; total, 70,253 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports for the nine months ending September 30 
this year were as follows: Cardiff, 9,670,951 tons; 
Newport, 2755,009 tons; Swansea, 1,335,847 tons; 
Llanelly, 187,400 ,tons; total, 13,949,171 tons. The 
aggregate shipments of iron and steel from the four 
ports in the nine months ending September 30, 1895, 
were: Cardiff, 30,309 tons ; Newport, 13,021 tons ; Swan- 
sea, 1260 tons; Llanelly, 5 tons; total, 44,595 tons. The 

egate shipments of coke were: Cardiff, 64,999 tons ; 
Newport, 3756 tons ; Swansea, 9689 tons; Llanelly, nil ; 
total, 77,444 tone. The aggregate shipments of patent 
fuel were: Cardiff, 231,377 tons; Newport, 41,997 tons; 
Swansea, 239,051 tons; Llanelly, nil ; total, 512,425 tons, 


Sewage at Excter —Major-General Phipps Carey, R.E., 
will hold an inquiry at Exeter Guildhall on the 23rd inst., 
upon an application of the city council for permission to 
borrow 42,0001. for new sewerage works. At the same 
time evidence will be taken with regard to an application 
by the Devon County Council that the whole of the tidal 





waters of the Exe may be included in the word “stream” 
for the purposes of the Rivers Pollution Prevention Acts, 


Cardif.—The demand for steam coal has been less 
active, but it is thought that business will revive with a 
return of more settled weather. In the meantime stocks 
have been increasing, and — have shown a decline of 
from 3d. to6d. per ton. The best descriptions have made 
103. to 10s. 6d. per ton, while secondary qualities have 
brought 9s. 3d. to 93. 6d. per ton. The demand for house- 
hold coal is steadily improving ; No. 3 Rhondda large has 
made 93. 6d. to 93. 9d. per ton. The demand for patent 
fuel has somewhat fallen off. There have been increased 
inquiries for coke for future delivery; foundry qualities 
have made 15s. to 16s. per ton ; and furnace ditto, 12s. to 
133. 6d. per ton. Iron ore has been firmer; the best rubio 
has been quoted at from 13s. 6d. to 13s, 9d. per ton. The 
manufactured iron and steel trades have shown a good 
deal of activity; steel rails are nearly 1/. per ton higher 
thar. they were a month since. 


Coal for the P. and O.—A Peninsular and Oriental 
Steam Navigation Company’s contract for the supply of be- 
tween 100,000 and 150,000 tons of steam coal, to be delivered 
during 1896, has been let, being divided between the 
Dowlais Iron and Coal Company and the Powell Duffryn 
Colliery Company, Limited. The prices obtained under 
this contract have not been officially announced, but they 
range between 9s. 9d. and 103. per ton free on board. 


Welsh Railways.—The half-yearly meeting of the North 
Pembrokeshire and Fishguard Railway Company was 
held on Friday at the offices, Queen Victoria-street, Mr. 
G. B. Macaulay in the chair. In moving the adoption of 
the report, the chairman stated that the line from Clyn- 
derwen to Letterston was opened for traffic April 11. A 
Bill promoted by the company, authorising an extension 
of the railway to Carmarthen, was passed last session, 
and duly received the Royal assent. The traffic return 
was very fair, considering the short time the line had been 
in operation. They had paid their working expenses and 
a little more. The tourist traffic from Rosebush was en- 
couraging, and they had had a good timber traffic from 
Puncheston. With reference to a _— extension to 
Goodwic, the Fishguard and Rosslare Harbour Company 
had begun the construction of a pier in Fishguard Bay, 
and, as regards the railway, the plans in connection with 
their own line were in the hands of the engineer, 


The Electric Light at Newport.—The electric light was 
inaugurated at Newporton Monday. In the summer of 
1893 the town council appointed Mr. R. Hammond as con- 
sulting electrical engineer, and specifications having been 
drawn up, tenders were invited for carrying out various 
contracts. The contracts for buildings in Friars’-lane, a 
centrally situated piece of public land, including founda- 
tions for engines, boilers, alternators, &c., were let to 
Messrs, Gradwell and Co., of Barrow-in-Furness and 
Newport. There was a good deal of fighting over the 
tenders for the supply of the generating plant, engines, 
and appliances for distributing the current. A contract 
for the generating plant was let to Messrs. J. Fowler and 
Co., of Leeds, while the Uskside Engineering Company, 
Newport, supplied the engines. An order for converters, 
culverts, arc lamps, and posts, meters, &c., was given to 
Messrs. Fowler, and a contract for cables was let to Messrs. 
Siemens Brothers and Co., London. The distribution of 
the electricity is effected by a network of low-tension 
armoured cables laid direct into the ground, this network 
being fed by high-tension mains in transformer boxes 
constructed underground, at distances about 200 yards 


apart. 





PERsONAL.—Mr. Jobn Jardine, of Deering-atreet, Not- 
tingham, has appointed Messrs. J. G. New and Co., 0 
ames-road, Croydon, as his London agents for sale of 
shafting, pulleys, plummer-blocks, couplings, &c. 





H.M.S. “Surran.”—In describing the new engines of 
this battleship last week (page 451) we inadvertently 
mentioned that the main circulating pumping engines 
were made by Messrs. Gwynne and Co. They were con- 
structed by Messrs. W. H. Allen, Sons, and Co., Bed- 
ford, as were also the auxiliary air and circulating pump- 
ing engines. 





_Stxam Siren : ErratuM.—With reference to the steam 
siren described in our last issue, page 452, the makers, 
Messrs. Sydney Smith and Sons, inform us that the 
device in question is not specially intended for factory 
use, but is more frequently supplied to steam vessels and 
for work of a similar kind. 





Port's Mininc REGISTER AND DrrEcTORY.—We have 
received a copy of the seventh edition of Pott’s Mining 
Register and Directory for the coal and ironstone trades 
of Great Britain and Ireland, which is issued by Mr. 
W. J. Potts, North Shields, at the price of 10s. 6d. post 
free. The frontispiece is a clearly printed map of Great 
Britain, showing the coalfields, the varying depth of the 
seams from the surface being indicated by the density of 
the stippling. The railways and principal towns are also 
shown. The directory — a list of the mining com. 
panies, with the names of the mines and their certificated 
manager, in each county of England, Scotland, and 
Ireland, and a mines map for each county. Then the 
statistics of mining are given for a period of years, 
although it seems strange that the figures for 1893 are the 
last attainable. There is also included a directory of 
managers, a statement showing the age and experience 
required, and subjects of examination of candidates for 
first and second class certificates of competene as colliery 
om and a copy of the Coal Mines Regulation Act, 
1 ie 
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LONDON WATER. 

WE are at last in possession of the long-expected 
report of the Chief Engineer of the London County 
Council, in which some details of the proposed 
scheme to bring water from Wales are set forth. 
Almost on the same day the T7'imes published a long 
letter from Lord Farrer, a former chairman of the 
London County Council Water Committee, headed 
‘* Where shall London get its Water?’ These two 
communications probably contain all that is to be 
said in favour of ‘‘distant supply.” We must 
confess it is not very much. 

In former articles on this subject* we have re- 
viewed the general position, dealing generally with 
the merits of the two rival schemes now before 
the public; namely, that of using the existing 
sources of supply strengthened by Messrs. Hunter 
and Fraser’s scheme of storage reservoirs at Staines, 
and that of the London County Council, which com- 
prises two lines of aqueduct to bring water from 
the uplands and mountains of Wales. In our 
former articles we had to depend largely on 
report and unofficial statements, but we were so 
far fortunate that we do not see there is anything 
to correct now we have official views and facts 
before us, for though a letter to a newspaper is 
not, strictly speaking, official, yet the position Lord 
Farrer has held warrants us in concluding that any- 
thing which appears above his signature embodies 
the views of the Council. 

Lord Farrer commences by an attack on the 
Royal Commission of 1892, which earned the en- 
mity of the County Council by approving of Messrs. 
Hunter and Fraser’s scheme, thereby, so far as we 
can see, knocking the bottom out of the distant- 
supply arguments. Since we last wrote, Mr. Fraser 
has passed away, and now Mr. Hunter stands alone 
as the author of the proposals. Mr. Fraser was an 
engineer greatly respected, and his death, though 
at a mature age, is keenly felt by a large "number 
of persons. This is not the place to speak of his 
merits, but we do not like to pass his name without 

making some reference, however brief, to the loss 


1] sustained by his death. 


It will be remembered that the Commission 


92} settled on forty years as a sufficient period to look 


forward to in their inquiry. That it is not sufti- 
ciently long is the chief count in Lord Farrer’s in- 
‘* Now, forty 
years is a long period to look forward to for many 
purposes, but it is a very short period in the history | ; 
of a great city,” says Lord Farrer. That is very 
true, but so is a hundred years a short period in the 
history of a great city, and the obvious answer is 
that it is individuals and not cities that we have to 
While we agree that it is wrong to 
96 | squander the inheritance that should pass to one’s 
children, we hold that there is a limit to the provi- 
sion we should make for our grandchildren, and in 





ba See ENGINEERING, vol, lvi., page 393, vol, lix,, page 
282, and page 273 ante. 





this respect forty years seems quite long enough to 
look forward to. Lord Farrer says if we do not 
seize this water-collecting district in Wales other 
towns will take it. That argues that other towns 
will require the water, and if London takes it, 
other towns must suffer, It seems just that 
towns situated nearest to a source of supply are 
most entitled to appropriate it, and if Cardiff 
or Swansea required all the water that could be 
collected in the South Wales district, it would be 
unjust for London to appropriate it. That, of 
course, is a rule that should be tempered by 
common sense. After all, in spite of decentralisa- 
tion and local government, Great Britain is still a 
nation, and the rain which falls on the face of the 
country should be national property, not to be 
appropriated and used wastefully by any favoured 
locality that has been first to seize it, but fairly 
distributed according to the needs of the commu- 
nity. For this reason, if Birmingham, or any 
other town, has secured an exceptionally advan- 
tageous area of water supply, that is no reason why 
it should be used wastef ally and other towns be 
left to starve. The picture Lord Farrer’s letter 
suggests is that of the people of England struggling 
for the barren places of the country, the unpolluted 
districts being insufficient to supply the demand 
for pure water. That supposes an increase of 
population that may never take place, but if 
it does, those who rule the country will have 
to act as the father of a family whose children 
have increased more rapidly than his income— 
we shall have to economise. By far the 
greater part of the water that is pumped for 
domestic use might well be of very inferior descrip- 
tion. The consideration suggests ‘‘dual supply,” a 
term which is like a red rag to a bull with some 
economists. No doubt dual supply has its incon- 
veniences, and is to be avoided so long as there is 
plenty of pure water for all uses ; but it is not such 
a terrible thing that we may not leave our possible 
excess of great-grandchildren to deal with it, should 
they be born in sufficient numbers to make it im- 
perative. We will give one instance as an illustra- 
tion of the manner in which the necessity for pure 
water may be lessened in future. At the recent 
meeting of the British Association at Ipswich, the 
members of Section G were shown the works there 
installed for electrolysing sea water so as to make 
it into a disinfectant. This was done by the Her- 
mite process, of which the local authorities speak 
favourably, so far as their brief experience has gone. 
To carry out the system to its full extent the in- 
ventors propose to supply the electrolysed salt 
water to domestic closets. Whether the sugges- 
tion will be realised remains to be proved ; possibly 
the additional expense would “> be warranted by 
the benefits to be derived. be er that point we 
need not pass an opinion, but the instance is suffi- 
cient to show that the advance of science in its 
application to the useful arts, may remove the neces- 
sity of London going to Wales for water, not only 
to forty or fifty, but to a hundred years ; perhaps to 
the millennium : who can tell ? 

The London County Council urges on the present 
generation of Londoners, as a duty they owe to 
their descendents, to grab while they can. The 
scramble for water areas has already commenced. 
What our duty may be in this respect is a matter 
on which there can be two opinions; but the 
duty of every town and city to do its best to keep 
the natural sources of water supply pure, is a ques- 
tion upon which we think there can be no division 
of thought. It seems to us monstrous that a com- 
munity should recklessly pollute the water that 
is geographically its own, and then rob distant 
counties to make up for its own criminal 
neglect. The Thames is the natural source 
of supply for the Thames Valley. There is no 
reason to suppose that it will not give sufficient 
water for users imperatively demanding fresh water, 
until a period sufficiently remote not to be within 
the region of practical consideration, supposing it 
ever arrives at all. This seems to us civic mezality 
in the case of water supply : that towns and cities 
having a supply of water close at hand, should do 
their utmost to preserve and use that supply, 
leaving distant sources to less favoured towns, 

These high moral considerations, however, do not 

much weight with corporations, but on more 
practical, if lower, grounds the Thames supply 
appeals to Londoners for their suffrages. 
Farrer, in his letter, admits that the water at pre- 
sent supplied has not a badcharacter. In the face 
of the low death rate of the metropolis he could 
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scarcely do otherwise. Mr. Binnie’s report shows 
the superioranalyses obtained from the Welsh waters, 
but even he makes no serious attack on the present 
supply. But Mr. Binnie, or ratherthe London County 
Council—for Mr. Binnie is only carrying out in- 
structions-—ask us to spend 38 millions sterling to 
bring water from Wales. Careless as Londoners 
are in municipal affairs, we do not think they will 
agree to the outlay of so vast a sum without the 
necessity for its expenditure being made plain. As 


| Cirencester, after which they would diverge con- 
siderably, the southern branch going by way of 
Swindon, Hungerford, Basingstoke, and Guildford ; 
whilst the northern branch would strike in a north- 
easterly direction until it reached nearly to Buck- 
ingham, when it would turn towards the south to 
Elstree. 

The aqueducts would be each about 150 to 170 
| miles in length. The masonry portions would be 
| either constructed in tunnel proper or cut and cover, 





and shows that putting the supply at 415 million 
gallons per diem, the cost would be at the rate of 


93,4941. per million gallons. 


the question is one of importance, we propose now ‘and would take the form of a conduit some 16 ft. 





to place the figures as to cost once more in the|in width, arched over, and in which the water 
would flow to a depth of about 11 ft., the fall being 
at the rate of about 9 in. per mile. At valley 
crossings the water would be conveyed in parallel 
lines of pipes with a fall of 3 ft. per mile. 

Two of the reservoirs, those of Llangorse and 
Yrfon, would be the largest ever constructed in this 
country. There would be eight dams, that of the 
Yrfon reservoir being by far the largest. It would 
have a height of 166 ft. and a length of 4750 ft. 
Mr. Binnie anticipates that masonry dams would be 
built; although he has constructed an earthen 
reservoir embankment 125 ft. high, which is higher 
than four of the dams proposed, three being 


report, beside those put forward by Messrs. 
Hunter and Fraser; but before doing so we will 
gives some of the engineering details contained in 
Mr. Binnie’s report. 

We annex a reproduction of the plan which 
accompanies the report, and which shows the pro- 
posed sources of supply, the reservoirs it is sug- 
gested should be constructed, and the line of the 
aqueducts. There are five watersheds to be appro- 
seengph those of the Usk and Llangorse, of the 

rfon and Tory, of the Edw, the Ith»n, and the 
Upper Wye. These are situated at altitudes above 
600 ft., extending 2800 ft. above the sea level at 

















Head works at Llangorse, Yrfon, £ 
Edw, Ithon, and Wye, with their 
collecting and communicating con- 
duits and compensation reservoirs 8,135,000 
Aqueduct, Llangorse to Eletree 160,000 
Ke Yrfon reservoir to Ban- 
stead... ses oe Me ... 8,070,000 
Terminal works at E!stree, filters, 
and connection with existing dir- 
tribution pipes = aes .. 4,850,000 
Terminal works at Banstead, filters, 
and connection with existing dis- 
tribution pipss sive cap ... 5,500,000 
33,715,000 
Contingencies, 10 per cent. 3,371,000 
37,086, 500 
Professional and Parliamentary ex- 
penses ... ses = _— 1,685,750 
Total... . 38,772,250 


Mr. Binnie, however, does not ask for all this 
money to be spent at once. The two aqueducts 
are to have each a capacity of about 200 million 
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the head waters of the Rivers Usk, Wye, and 
Towy in the counties of Cardigan, Brecon, Radnor, 
and Montgomery. The areas are composed of the 
impermeable beds of the primary rocks of the old 
red sandstone and Silurian systems ; and it may be 
said at once that the purity of the water leaves 
nothing to be desired. The average of rainfall is 
here very high, varying from 45 in. to 75 in. or 
more per annum, whilst the average for the Thames 
Valley is 27 in. Consequently, the report says, 
from an area of 488 square miles, 415 million gallons 
a day can be obtained, after making due allow- 
ance for dry years and evaporation, and giving 
due compensation in water to the streams from 
which the supply is derived. The altitude and 
contour of the valleys is such as to permit of the 
water being economically stored in reservoirs, so 
that it would flow by gravitation through the aque- 
ducts into service reservoirs 300 ft. above the sea 
in the neighbourhood of London. Pumping at the 
source, or for the general supply of the metropolis, 
would be unnecessary. The positions of the reser- 
voirs are shown on the map. For the northern side 
of the metropolis they would be placed near Elstree, 
whilst the southern district would be supplied by 
reservoirs at Banstead, near Epsom. There would 
be two aqueducts, which would run side by side 
until they reached Chedworth, a few miles from 


130 ft. The Yrfon dam of 166 ft. would be the 
highest in the country, although there are dams in 
France of greater height, and the Vyrnwy dam is 
higher than any of the other seven. 

The service reservoirs at Elstree and Banstead 
would contain a sixteen days’ supply, so that it 
would be possible to shut off the flow of water in 
the aqueducts to effect repairs. From these reser- 
voirs there would be connection with the existing 
service and distribution reservoirs of the various 
companies, or such new service reservoirs as might 
be afterwards constructed at greater altitudes. 
Consequently at first, use would be made of the 
whole of the distributing plant of the existing 
companies, and in future, additions would be made 
as required. 

In spite of the purity of the water, Mr. Binnie 
considers that filter beds would be required, al- 
though the filtration would possibly not be of so 
severe a nature as at present with the Thames water. 

So far the scheme is all that is charming. We 
have a fine monumental engineering work, hand- 
some reservoirs on breezy heights, and pure soft 
water from an upland source. Now let us see what 
these good things would cost. The following is a 
summary of the figures ‘‘as a total for the gross 
supply of 415 million gallons a day to provide for all 
contingencies for a period of 50 or 60 years hence,” 








gallons a day. It will be sufficient, he says, if, in 
the first instance, the supply afforded by the 
Usk from the Llangorse reservoir of 182 million 
gallons a day be brought into the Elstree reser- 
voir. This would cost about 17,500,000/., or 
at the rate of 96,0001. per million gallons per 
day. Another 18 million gallons a day could be 
obtained from the Edw, so as to bring the daily 
supply up to 200 million gallons, the additional ex- 
penditure being 632 5001 , so that the total would 
be 18,095,2501. If a further supply were required, 
the second aqueduct would have to be constructed. 
This part of Mr. Binnie’s report concludes with the 
following two paragraphs : 

‘From the whole of the above figures (we have 
but given them in abstract), Iam not only confident 
that this scheme of works is the best for the 
supply of London, but I believe it to be the cheapest 
that could be introduced.” 

‘‘ If we assume that the present supply of London, 
as afforded by the eight companies, is at the rate 
of 182 million gallons a day, as in 1893, and that 
it ccst per million gallons 93,5001., the companies’ 
works should be worth 17,952,0001. ; a sum far below 
that which the companies claim for the tranefer of 
their united undertakings to the Council.” 

The figures and facts we have quoted give, we 
think, a fair abstract of Mr. Binnie’s scheme. 
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We have not space now to place them beside those 
of the opposition proposals, but we propose doing 
so in our next issue. 

On Tuesday last the water question was again 
brought forward at the usual weekly meeting of 
the London County Council by the Parliamentary 
Committee reporting that the eight Water (Transfer) 
Bills had been suspended, and recommending that 
the Council should invite the Government to deal 
with the question themselves or to appoint a Royal 
Commission. It would appear that there has been 
a split in the Water Committee, for the recom- 
mendation was moved by Colonel Hughes, and not 
by Mr. M‘Kinnon Wood, the chairman of the com- 
mittee, who had been in a minority when the 
question was before the committee. Mr. Wood 
seconded an amendment to the recommendation, 
moved by Mr. J. Stuart, M.P., which, though de- 
clared to be carried by a show of hands, was de- 
feated by a majority of one when a division was 
taken. 





THE FRENCH NAVAL MANGQUVRES, 


A Few weeks since, see page 398 ante, we de- 
scribed in some detail, the summer manceuvres 
executed in July last, by a section of the French 
fleet in the Mediterranean. Although on a smaller 
scale, and probably of less interest, the exercises of 
another French squadron at northern ports and 
on the high sea, should be referred to in order to 
complete what we have already said. The general 
programme prepared for the marceuvres was briefly 
as follows. During two weeks the northern 
(Channel) squadron was to be occupied in the per- 
formance of simple evolutions ; then two weeks, 
which completed the period of the manceuvres, 
were to be devoted to actual operations of war so 
far as they could be imitated. For this purpose 
the squadron was separated in two divisions, one of 
which, A, being blockaded at Brest by the other 
division, B, was to force the blockade, and, if suc- 
cessful, to bombard, one after the other, the ports 
of Cherbourg and Rochefort. 

It was prescribed that the Division A should have 
a speed considerably superior to that of B, but on 
the other hand A was compelled to take in stores 
and ammunition before each bombardment, either 
at Brest or at Quiberon. The moving defences of 
Brest Harbour, as well as the torpedo-boats from 
the different maritime centres adjacent to, and 
interested in, the operations, were detailed to take 
part in the manceuvres, harassing the blockading 
fleet and defending their respective ports from 
attack. Preliminary to the commencement of the 
manceuvres, these moving defences had been 
strengthened by the mobilisation of a number of 
torpedo-boats, a part of the naval reserve being 
conversant with the management of these vessels. 
Thus, at Brest especially, there were collected 
torpedo-boats No. 145 of the first class, and Nos. 73, 
31, 136, 137, and 138 of the second class ; at Cher- 
bourg there were four first-class torpedo-boats, 36 
metres in length, Nos. 153, 154, 161, and 162, and 
two second-class 35-metre boats, Nos. 107 and 
112. 

In carrying out the first part of the programme, 
a general rendezvous was fixed off the Bay of Qui- 
beron, but this was only partially kept by the first 
division, under command of Admiral Alquiers; in 
fact, the second division, under Admiral Ménard, 
had not at that time returned from Kiel, where it 
had been despatched to represent France at the 
opening ceremonies of the North Sea Canal. The 
squadron should have left Brest on July 1, but was 
prevented from doing so by heavy weather, and it 
was only on the morning of the 2nd that it steamed 
out of the harbour, headed by the Suffren, which 
was followed by the Requin, the Latouche-Tréville, 
the Friant, and the Coétlogon ; after these came 
the two torpedo despatch boats Salve and Lance, 
and the Epervier. The weather was still bad and 
the sea rough, so rough, indeed, that the two 
destroyers and three sea-going torpedo-boats Dau- 
phin, Archer, and Tourbillon, were obliged torun back 
for shelter into the harbour. This incident was sig- 
nificant, although it does not by any means reflect on 
the character of the torpedo-boats, which are not 
adapted to face heavy weather. Shortly after the 
commencement of the first stage of the operation, 
the squadron returning from Kiel, arrived at Cher- 
bourg, which the Hoche and the Surcouf almost 
immediately quitted, to join the rendezvous at Qui- 
beron; they were followed by the Chasseloup- 
Laubat. It may be mentioned that the Surcouf 





was not destined to remain with the squadron ; 
during the voyage to Kiel some of her boiler tubes 
were found to be leaking and otherwise in 
bad condition. At Cherbourg the boilers were 
carefully inspected, and the Surcouf, after a 
brief stay with the squadron, made her way to 
Rochefort to lie up until the old boilers could be 
taken out and replaced. The various exercises off 
Quiberon were interesting, but entirely of the ordi- 
nary class, so that nothing need be said about them, 
except that the peninsula of Quiberon was bom- 
barded and a force of marines landed in spite of the 
energetic opposition offered by the defending force. 

The second part of the programme assumed as a 
leading idea that the Division B represented an 
English fleet blockading the great port of Brest, 
while Cherbourg and Rochefort represented two 
English ports. Before going further we may briefly 
analyse the forces thus brought together, and of 
which particulars are given elsewhere. Squadron B, 
under the command of Vice-Admiral Ménard, con- 
sisted of eleven ships—three ironclads, the Hoche, 
flying the Admiral’s flag, the Jemmupes, and the 
Requin, which latter had to go on to Cherbourg 
after the manceuvres, for repairs ; four cruisers, 
the Friant, the Chasseloup-Laubat, the Coétlogon, 
and the Epervier; and four despatch or torpedo 
boats, the Lance, Salve, Dauphin, and Tourbillon. 
It was arranged that the maximum speed of the 
ironclads of this squadron was not to exceed 10 
knots; the other ships, however, were at liberty 
to run at higher speed, provided that they did not 
exceed three-fourths of the maximum rate attained 
by them during their speed trials. Squadron A 
was made up on a more limited scale—only the ar- 
moured cruisers Dupuy de Lime and Latouche- 
Tréville—but in compensation it had the assistance 
of all the torpedo-boats which had been concen- 
trated at Brest for defensive and offensive purposes. 
Of these, six are always in the harbour as a part of 
the moving defence, while the other six had been 
hastily summoned to co-operate. 

The Suffren took no active part in the manceuvres ; 
it was a flagship of Admiral Alquiers, who acted 
as umpire. It should be added that Squadron A 
had the advantage of an admirable system of sema- 
phores, by which the movements of the enemy 
could be signalled ; it was, moreover, protected by 
the guns of the Brest forts. Although these forts 
and batteries are actually without their armaments, 
they were supposed for the purposes of the 
manceuvres to be fully equipped ; this supposition 
giving to Squadron B the advantage of considerable 
freedom of action by keeping under the protection 
of the imaginary guns. Those familiar with this 
part of the French coast will understand that 
during the day Squadron A could, if permitted, 
pass out of the harbour through a considerable 
number of navigable channels, but obviously it 
was a difficult matter to escape the surveillance of 
B, which, however, was obliged to scatter its 
forces in order to guard these channels. On the 
other hand, if A attempted to run the blockade 
at night, prudence made it imperative that one of 
the two main channels should be chosen, the Troise 
or the Four. As this alternative was very clearly 
indicated by the physical condition of the situation, 
Squadron B was able to concentrate its surveillance 
on these two lines. But A had another resource, 
that of creating a diversion by a simulated attack 
with its torpedo-boats, when its two armoured 
cruisers would profit by the confusion and escape 
to sea. The rdle of A was the more difficult be- 
cause during the night, and with all lights con- 
cealed, the ships would have to feel their way 
through long and dangerous channels, whilst the 
cruisers of Squadron B had only to carry out their 
straightforward patrol duties. On July 16 the 
Squadron B came out of Brest to commence the 
blockade, and during the whole of that day the 
semaphores signalled their movements. Some of 
the vessels turned southward towards the Raz-de- 
Sein and the Point-de-Penmarche, which form the 
south-western end of the promontory of Brittany. 
During the night the lighter portion approached 
as nearly as possible to the entrance of Brest 
Harbour. It may be remarked that Admiral Ménard 
had only one sea-going torpedo-boat, the Dauphin, 
at his disposal, the Tourbillon having had to 
remain behind for repairs. Squadron B was thus 
divided into two groups, the first comprising the 
ironclads, and the Epervier, that cruised all day 
off the Troise and at the entrance of the Four, 
while the cruisers and the despatch boats had 
blocked the entrance of the Raz-de-Sein. Although 





the engines of the Epervier broke down, causing a 
delay of several hours, the dispositions decided on 
by the Admiral were well carried out, and at night 
the squadron reunited to leave the Troise. An 
outlying post, or first line, was formed by the 
despatch boats and the Dauphin, which held the 
Four and the Troise as far as possible under sur- 
veillance. The cruisers patrolled at a short dis- 
tance, covering the available exits, and the iron- 
clads occupied positions further out at sea. 

During this time the Squadron A was making 
preparations to escape. .As a preliminary, the 
Admiral sent out the largest and fastest torpedo- 
boat, No. 145, at his disposal, to creep along the 
coast under the cover of darkness, and to en- 
deavour to ascertain the position of the enemy 
without being discovered. Three other torpedo- 
boats followed the first, after a short delay, and 
some time later the ships quitted the harbour, 
the Dupuy de Lime and the Latouche-Tréville 
anchoring in the Bay of Camaret, which is a 
little to the south of the entrance of the harbour. 
During the dark hours of the morning the torpedo- 
boats of A made several attacks on the ships of the 
B Squadron, and some of these were considered to 
have been successful. The diversion made in this 
way might have been sufficient to permit the two 
ironclads to steam away to the south without being 
perceived, but it was considered preferable to wait 
for daylight, and passing Troise, break through the 
Raz-de-Sein, with the intention, if successful, 
of attacking the Ile d’Aix, which forms one of 
the defences of the harbour of Rochefort. The 
Dupuy de Léme and the Latouche-Tréville reached 
the sea without mishap, but the light division of B, 
starting in pursuit, kept in touch with them during 
almost the whole of the day, thecourse lying towards 
the south. Squadron A cleverly contrived, how- 
ever, to keep clear of its pursuers, and duly arrived 
off Rochefort, when it lost no time in commencing 
the bombardment. It had been arranged that in 
order for this squadron to succeed, it was necessary 
to bombard Rochefort for six hours without being 
attacked by the pursuing fleet. Failing this, it was 
to be regarded as beaten, and to retreat as quickly 
as possible to Quiberon. The bombardment was, 
of course, purely fictitious, consisting of one shot 
fired at the commencement, and the other at the 
termination of the six hours. This condition was 
not found possible of fulfilment ; two hours after 
the attack on Rochefort had been commenced, 
the hostile fleet appeared, and Squadron A was 
obliged to retire to its port of refuge. An 
interesting point connected with this part of 
the manceuvres may be referred to here. When 
the pursuing Squadron B lost sight of A it con- 
tinued on its course to Rochefort, on the chance 
that A would attempt to reach and bombard the 
Isle d’Aix, and events justified the decision. But 
if A had been guided by a similar inspiration, it 
would, after shaking off its pursuers, have made 
direct for Cherbourg, which it could have attacked 
in complete security. After the relief of Roche- 
fort, and the flight of Squadron A to the harbour 
of Quiberon, heavy weather came on, which com- 
pelled the Squadron B to run for shelter to the 
harbour of Belleisle ; the effective force was now 
much reduced, on account of the boilers of the 
Salve, which detained her at Rochefort, while the 
Dauphin was left behind at the Isle d’Yew 
because of the storm, and the Epervier and 
the Lance were obliged to return to Rochefort 
for supplies. On July 20 Squadron A, with all 
lights concealed, raised anchor during the 
night, and prepared to run the blockade of 
Quiberon, by way of the channel which was 
guarded by A. Sudden and heavy fog checked 
this operation, and it was not until the 2ist at 
7 a.M. that the effort was made, the vessels running 
at 13 knots, which was the maximum speed allowed 
by the programme for Squadron A. The sea was 
still high under a south-west gale, and a wide 
berth had to be given to the islands of Sein and 
Ouessant. The two cruisers rolled heavily, and it 
was considered that their guns would have been 
useless under such conditions. The fleet, how- 
ever, got clear, the storm, no doubt, aiding it by 
hampering the enemy, and it arrived at Cherbourg 
on the 22nd at 10.30.4.m.; no time was lost in com- 
mencing the conventional bombardment, which 
was finished before Fleet A appeared off Cape La 
Hogue, having been delayed by the storm, during 
which the ironclads rolled so much, that in their 
case also the guns would presumably have been 
useless. So soon as Squadron A caught sight of 
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PARTICULARS OF VESSELS TAKING PART IN THE FRENCH MANCEUVRES OFF BREST, JULY, 1895. 
Material | ; Tiina of | eee pO Te | 
Dis- Thickness o! rmour. umber) Number |Number} 
used in Mean | Par. | Power. | & Date of 
y th. Beam. lace- | Armour on Armament. of of of Fur- | Power. | Speed. | 
— — | an —_ Desnghe eae | Water Line. ames Boilers. | naces. Launch, 
ee Turret. | Deck | 
—_———$ | $$$ —____—__| — = } 
ft. in. ft. in.| ft. in| tons in. in. | in. | | |1HLP. | knots | 
Hoche | Ironclad | Iron and | 336 0 65 7| 26 3 | 10,581 | 13.78 to17.72} 15.75 | 3.15 [Two 13.39 in.;twol0.63in.;; 2 8 24 | 8,120 | 15.18 | 1886 
| | gteel | | 85 q.-f., including 12) 
|_ machine guns | | ¥ 
Jemmapes ”» Steel | 283 9/57 5) 22 O| 6,590 | 9.84,,18.11] 17.72 | 3.94 |Two 13.39 in. ; 18 q.-f. | 2 16 water-| * 4 9,167 15.68 1892 
oe | | u | | 
Requin .. ..| 3 | Iron and | 278 10| 59 7| 23 7] 7,168  8.94,,11.81| 17.72 | 8.15 ‘Two 16.54in.; 18q.-f.; 10 2 | 10 | 30 5,055 | | 1885 
| | Stee | r ror aTin <r) f. ; eight 8 13 24 14,000 | 18.16 | 1890 
6 | irat- i | Steel 374 0| 51 6) 28 2] 6,297 3.58 ~ wo 7.47 in. ; 14q.-f. ; eig | | 14, 16 | 
Dupuy de Lome .. First-class cruiser | tee eet be ant gf A | | | 
| | pedo-tubes | | | 
Latouche - Tréville| i by » (347 9/4511) 19 2] 4,745 3.58 3.58 ies Two 7.47 in. ; 20 q.-f. 2 |16 Belle. | | 8,450 | 18.77 | 1892 
| ville | | 
. y i | * | 308 5 | 43 6} 20 8] 38,725 oe “ -- (29 q.-f. Alleet | 9,686 19 | 1893 
— rg wane ees cna 3083 5 43 6) 20 8] 8,725 2° * «. (25 q.-f.; twotorpedo tubes} 20 -- | 9,600 20.33 1893 
Coétlogon .. Third-class cruiser | »” 311 8 30 6} 14 0] 1,848 | .. |t2q.-f.; fourtorpedo tubes! .. 5 .. | 5,918 | 17,35 | 1888 
Epervier .. ‘ Torpedo cruiser | ee 223 1); 29 2} 19 5] 1,272 -- |L6 q.-f. : oo | 4 | 8 8,325 -- | 1886 
Lance os ..| Torpedo despatch-boat | + 104 3/9 1) 7 0 321 | +. |Four q.-f.; three machine | oe om 320 oo | 1885 
| | ns | | 
Salve - ma < | ss 194 3/22 1 7 0 321 7 is Seven q.-f. - | 320 s- | 1835 
Torpedo-boats Firat-slass es 118 1 13 1 8 6 79 - on | —— ; two torpedo 1 | 3000 23.5 | 1891 
\ ubes } | 


B, it left Cherbourg at full speed, having bombarded 
the town, and not desiring to be captured. There- 
upon the three cruisers of B started in pursuit, 
followed at a distance by the ironclads; A, how- 
ever, was not to be overtaken, and it reached Brest 
at 8 a.m. onthe 23rd ; the balance of success rested, 
therefore, with the defending fleet. 

Some interesting, though perhaps no very valu- 
able, deductions may be made from these operations. 
From the commencement it was regarded as certain 
that Squadron A would be able to force the block- 
ade on account of its greater speed and the highly 
effective coefficient of the two large ships that 
formed its chief part—the Dupuy de Lome, rated at 
80, and the Latouche-Tréville at'70; the re- 
spective coefticients of the vessels in the attack- 
ing squadron, were Hoche 100, Jemmapes 60, 
Requin 50, Friant 25, Chasseloup - Laubat 25, 
Coétlogon 15, Epervier 10, Salve and Lance 5. 
From these coefticients it is deduced that B could 
not defeat A without surprising it with more than 
half its total force. Attention should be drawn to 
the fact that the light division of the hostile 
squadron was remarksbly successful in the pur- 
suit from Brest to Rochefort, while the de- 
cision to make for the latter port when the 
escaping fleet was out of sight, showed great 
ability on the part of the Admiral. The experience 
gained by the heavy weather showed how little 
dependence is to be placed on torpedo-boats, even 
of the larger types, for continuous service. Acci- 
dents to machinery were not, perhaps, so numerous 
or important as is usual on these occasions, but 
they were sufficient to emphasise the fact that such 
casualties form a very serious difliculty to be 
reckoned with in active service. Itis worth noting 
that the burst tube on torpedo-boat No. 145 was 
replaced in a few hours, and that in general the 
crews of all the torpedo-boats had a very disagree- 
able time. 

To render the information concerning these 
elaborate and very successful manceuvres the more 
complete, we have given a Table containing par- 
ticulars of all the ships engaged. 





THE AMERICA OUP. 

Ir is a deplorable thing that international compe- 
titions give quarrelsome people such a chance, and 
‘the reptile press” in particular, so fair an oppor- 
tunity to spit venom. The late contests for the 
cup, won 44 years ago by the America, afford no 
exception to this rule. There are good sportsmen 
on both sides of the Atlantic—and who that knows 
both sides can doubt it ?—anxious to have a good 
square and fair match ; but because there is a hitch 
in the proceedings, we have the whole pack, or, 
rather, the two packs, of irresponsible and mostly 
ignorant busybodies yelling any terms which appear 
to them most likely to annoy the other side. We 
have not had much to say about the America Cup, 
and we certainly do not intend to dwell on the 
litigious aspect of the case, but looking at the 
matter from a professional point of view, some 
remarks suggest themselves on the more wholesome 
side of the question. 

Unfortunately only the very barest particulars 
of design of both yachts are known, and some 
of those not very certainly. The trials that have 
been made in the two races sailed were of a 








partial nature, but, so far as they go, they show 
a decided superiority for the Defender. That is 
no more than might be anticipated. The smaller 
beam of the American boat—a complete reversal 
of past conditions—is ail in her favour, and is, 
we think, sufficient to give her victory in any 
weather. We have formed this opinion, not on 
any basis of performance, but simply as a natural 
result following from the construction of the yachts. 
The Defender, it is said, is built of bronze and 
aluminium, the latter being doubtless the 6 per cent. 
alloy of copper and aluminium which has been 
found so effective in torpedo-boat practice. The 
heavier and stronger metal is, of course, a 
used below water level, where weight and strengt 

are required, whilst the weaker and lighter serves 
for top-sides and deck. The Valkyrie is of com- 
posite build ; that is, her frames are metal—steel, 
no doubt—and her skin of wood. We have no 
positive information on these points, but they seem 
to be generally acknowledged as accurate, and 
doubtless are so. Now it is pretty certain that 
wood cannot compete with steel in regard to giving 
lightness and strength for hull structure. Mr. 
Thornycroft proved that years ago. Still less with 
aluminium, as Mr. Yarrow has more recently 
shown. It is true that a sailing yacht has different 
conditions to fulfil to those of a torpedo-boat, with 
its quickly reciprocating machinery ; but strength 
is very necessary in the hulls of racing vessels of 
modern design, having the enormous sail area and 
great weight of ballast low down. No doubt the 
wood on the Valkyrie’s top sides is reduced in 
thickness as much as is compatible with safety, 
but it can hardly be as light as steel, and cer- 
tainly must be much heavier than aluminium. 
There are, of course, objections to the use 
of steel for yacht-building purposes, and these 
are generally considered sufficient, with sailing 
yachts, to outweigh its ae By the use of 
a strong bronze the Herreshoffs have got over these 
difficulties, and, in combination with the aluminium 
upper structure, have gained one advantage, which 
goes far to account fer the sufficient stability pro- 
vided with a smaller width of boat. By the use of 
bronze as an integral part of the hull structure, the 
advantages of a smooth under-water surface are 
obtained without the weight—useless for giving 
structural strength—that is generally spent in 
coppering. The lighter metallic construction of the 
Defender allows her to carry a greater weight of 
ballast to make up for the narrower beam. She 
thus has, therefore, stability equal to that of a 
broader vessel built of heavier material, and can 
carry an equal sail spread, which naturally drives 
the narrower hull at a greater speed. 

This is but one feature in the comparison, and, 
although a very important one, it doubtless does 
not make up the total of superiority due to the 
new departure. It is shite that not only in 
broad general features the design of the Defender 
excels, but also by minute attention to every little 
detail. We well remember seeing over here, and 
indeed, sailing, the firat boat sent to this country 
from the now famous Bristol yard. It was full of 
new and ingenious devices, and every device was 
not only ingenious, but practical. One point we 
especially remember was the construction of the 
blocks. They were all of metal, small and light, 





yet with ample dimensions where size was neces- 


sary, that is to say, they would take all their ropes 
without fear of jamming. At that time our highest 
flight was a ‘‘Gravesend block,” certainly a great 
improvement on the old rope-stropped block, 
but not to compare to the American’s. Then 
the Herreshoff torpedo-boat came across, designed 
by the same man who has designed the Defender. 
She was also full of original and ingenious 
mechanical—tricks, we were about to say, but that 
would not be a fair word considering the boat beat 
our then best English speed by three-quarters of a 
knot. If the workmanship and material had been 
equal to that of our own builders, the victory would 
have been more complete. The next boats the 
Herreshoffs sent were built, like the torpedo-boat, 
tothe order of the British Admiralty. "Whey were 
two vedette boats and two steam cutters. They 
were of wood, and again Yankee ingenuity was 
apparent to a marked degree. We were at Sheer- 
ness at the time the trials of the cutters were run, and 
well remember the surprise and admiration expressed 
by naval officers and Dockyard officials at the many 
original and thoughtful features in the design. These 
boats far eclipsed in speed the English boats of the 
same class, but Mr. John Samuel White, of Cowes, 
scored a decisive victory when it came to consump- 
tion trials ; but then the boats were ordered on a 
speed basis, not an economy basis, and Rhode 
Island is peopled by a practical race. 

In the first Herreshoff boat sent over—the torpedo- 
boat referred to—there was certainly not much to 
admire beyond the ingenuity in the design, unless it 
was the excellence of the cast iron in the link 
motion. Never before was there such a vessel 
in the British Navy ; so novel and ingenious in 
design, so bold and original in execution. The 
steel plating on the sides was undulating as the sad 
sea waves, the riveting was of a picturesque 
pattern, the steam piping was on the gas-fitting 
system, the floors were of deal—‘‘ lumber” they 
call it in the States—the engines were away in the 
bow—with cylinder tops screwed on like the lids 
of jam-pots—the propeller shaft was sprung (in- 
tentionally) 3 in. out of the straight ; but brilliant 
as the execution was in boldness, it was far outshone 
by the boldness in presenting the craft for accept- 
ance to the Lords Commissioners of the Admiralty ; 
but awe of British officials is not an element in the 
Rhode Islander’s character. 

Much as this boat ruffled the serenity of the 
minor purists at Whitehall, the chief officials had 
the sense to recognise her merits of design and the 
success of her achievements. She was accepted, 
paid for, and the practical Rhode Islanders went 
home, leaving a European reputation behind them, 
and taking the cash in their pockets. They also 
left a model, rough, perhaps, in many respects, but 
one that has influenced the design of torpedo craft 
more than any single boat of her class yet built. 

We have, perhaps, rather wandered from our 
subject in our wish to show the kind of people 
British yachtsmen have to deal with in trying to 
win back the America Cup. Men who, when they 
have an end in view, go straight for it, not hampered 
overmuch by sentiment, undiverted by side issues, 
never discouraged by difficulties ; resourceful, and, 
above all, quick to seize new ideas when they have 
practical value. That Noah built the ark of wood 
was not sufficient reason for the Herreshofis to 
build the Defender of the same material. 
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We fear it will be long ere the America Cup 
makes a voyage back across the Atlantic. In the 
first place, the challenging yacht is under such great 
disadvantage, and in Nathaniel G. Herreshoff the 
Americans have a designer who seems to have been 
brought into the world and trained for the express 
purpose of keeping the cup in America. He has 
salt water in his blood; it comes to him direct 
from his father, who was a yacht-sailer from 
youth to old age. We once paid a visit to the 
Bristol yard, and well remember the stately old 
gentleman. He would sit on the little pier in front 
of his house looking down the bay until a large 
sloop or schooner came in sight. By the time she 
was abreast the house, Mr. Herreshoff would be 
slipping the moorings of his big cat-boat, and likely 
would not be seen again for the rest of the day. 
At supper a contented smile on his face would in- 
dicate that he had beaten his big antagonist; a look 
half annoyed, or, perhaps, one should say, a trifle 
more thoughtful than usual, would mean a less satis- 
factory result. Old Mr. Herreshoff had in his boat, 
which he invariably sailed single-handed, a railway 
laid from side to side. On this there was a trolley 
carrying a heavy weight of ballast, and controlled 
by arope. In tacking, when the boat was in stays, 
and at the critical instant just before she came 
upright, the trolley was eased by the rope into the 
lee bilge, which immediately became the weather 
side, so that this heavy weight of ballast was to 
windward. It is possible that a recollection of this 
device had something to do with the extra hands on 
the Vigilant, who did such yeoman’s service as 
shifting ballast. 

Brought up among such surroundings, and on 
the edge of Narragansett Bay, a healthy boy could 
hardly fail to take to salt water, and the Herreshoff 
lads were like a litter of young seals in this respect. 
Nat was the quietest and most observant, although 
he may not have possessed the originative faculty 
so fully as his elder brother James, yet he thought 
more about the shapes of things and the reasons 
of shapes. When he grew up, he was sent to an 
institute of technology, where he received a scien- 
tific training in mechanics, physics, and other 
branches of applied science which form part of the 
engineer’s profession. Afterwards he joined the 
Corliss Works, in the neighbouring city of Pro- 
vidence, where he finished his education as an en- 

ineer by practical experience in actual work. 
Ultimately he joined the works that had in the 
meantime been growing under the guidance of his 
brother John, assisted more or less by the other 
brothers of the family. 

That is the man we have to beat before we can 
get back the America Cup. Observant, thought- 
ful, level-headed, as much at home at the tiller as 
in the designing office, with a scientific training 
and an instinctive perception of the shape a boat 
should be to go easily through the water and carry 
her canvas. Shut him up alone in a room, there is 
not a detail in the vessel he cannot design ; put 
him in the workshop, there is not a part he cannot 
construct with his own hands. But these things, 
although essential to the highest type of yacht de- 
signer, are, in our opinion, subordinate to the abun- 
dant resourcefulness, the brilliant inventive faculty, 
which has always distinguished the New England 
race, and which finds highest exemplification among 
such men as the Herreshoff brothers. It is here, 
we think, that our own yacht designers have failed. 
We have lived through the old style when the 
clever builder of fishing boats—whose drawin 
instruments consisted of a piece of chalk, an 
whose mathematics stopped at the multiplication 
table, if they went so far—was the yacht architect, 
and now our designers can calculate displacements, 
stability, centres of effort on lateral resistance, 
and other elements of design with the best. But, 
British-like, we are still too much hide-bound by 
traditions of the past. Probably the majority of 
people think that yacht designing consists of a 
laborious working out of that ‘‘form of least 
resistance,” about which we used to hear so much 
in years gone by. To determine the shape of the 
hull is an elementary part of the yacht architect’s 
business. Of course it is an important element, 
but with a given midship section there is not so 
very much latitude in forming the ends. The 
ingenuity of yacht designers for some time 
past has been chiefly exercised in obtaining 
the maximum water line when the boat is 
under way, combined with the minimum water 
line when at rest. That is the result of the measure- 
ment for rating. But shape is, as we have said, 





only one element of design, what we want further 
are devices, dodges—tricks if you will. The bulb 
keel was a device, and succeeded admirably with 
small craft. Devices for lightening spars and rig- 
ging, devices for making sails set flat, and above all 
devices for getting a better distribution of weight 
in the hull, so as to raise the metacentre, are what 
we have to consider now. We much fear that some 
of our existing yacht architects have not the know- 
ledge of mechanical principles, and of the qualities 
of metals and alloys which will enable them to cope 
with the well-informed and quick-witted Yankees. 
In the Defender we see unmistakable evidence of the 
training of her designer in the torpedo-boat school ; 
and, for our own part, if we were going to build 
an America Cup champion, we should be inclined 
to go first to one of our own torpedo-boat builders. 

There is only one other point to which we shall 
make reference. In sailmaking we in England 
are far ahead of the Americans. That we think 
is acknowledged, and what would have been the 
relative positions of the two yachts had they been 
canvassed alike it is not pleasant to contemplate. 
It was not always like this, for a great part of the 
America’s success was attributed to the better 
setting of her sails. We gather from Mr. West's 
photographs that the Defender’s mainsail has 
horizontal cloths. That seems a foolish thing, but 
in any case the British-made canvas is far superior. 
If, therefore, we could get out a hull equal to the 
Americans’, before they can train up a good sail- 
maker, we might win the cup, but to do that 
English yacht designers will have to study the 
properties of materials more closely than they have 
hitherto. 





THE STRENGTH OF SHORT BOILERS. 


WE publish this week a further communication 
from Mr. Spence, dealing with the question of the 
strength of short boilers. The writer is one who 
has spent much time and money in investigating 
the subject from an experimental point of view ; 
but, unfortunately, has not yet. succeeded in pro- 
ducing one single conclusive fact in support of 
his very unorthodox theories. Every experi- 
ment he has yet made has been vitiated by two 
capital faults. In the first place, the. experiments 
have not been so designed as to admit of only one 
conclusion ; and in the second place, the structures 
tested have been strained considerably beyond their 
elastic limits, whereas in practice one is concerned 
only with the distribution of stress in a boiler below 
the elastic limit. Mr. Spence’s theory is of the 
most ambitious character, for not only does he 
propose to remodel our theories of elasticity, but 
he also strikes at the foundation of statics ; and 
were his views accepted, we should be forced 
to conclude that action and reaction were not as 
we have learnt to believe—equal and opposite—and 
the well-tested theorem of the triangle of forces 
would be equally overturned. A revolution of this 
nature is not to be effected very easily, but though 
our more experienced readers are not likely to be 
misled, it may prove of service to some of the 
younger members of the profession if we restate the 
facts of the case so far as regards the action of the 
ends on a boiler shell. 

If we consider a weldless ring of metal closed at 
the ends with cup leathers, it is obvious that under 
an internal pressure the whole ring will expand 
equally from end to end, the cup leathers permit- 
ting this to take place without allowing leakage to 
occur. If now, by suitable means, we set the edges 
of the ring in to their original diameter, it will be 
obvious that the stresses in the boiler-plate will be 
identical with what they would have been had they 
originally been connected with perfectly rigid ends. 
This operation of setting in is obviously a process 
of bending the plate of which the shell is con- 
structed, and the stresses called forth will be pro- 
portional to the resistance of this plate to bending, 
and not to the resistance to bending of the whole 
boiler considered as a beam, resting on supports at 
its ends and loaded with a uniform load, as claimed 
by Mr. Spence. Put in this way, most of our readers 
will probably find it difficult to conceive what possible 
connection could be traced between the two phe- 
nomena, but if we have succeeded in understand- 
ing Mr. Spence, his argument may be put as follows : 
If one takes a strip of plate 1 in. wide and, say, 
2 ft. long, it has a certain resistance against bending, 
and will support a load of « lb. per foot. If, how- 
ever, that strip forms part of a cylindrical shell, 
the load which can be distributed along it before 





failure takes place is enormously increased. This, 
of course, is the case, the reason being that under 
the conditions named the strip receives support 
along all its length from the adjacent parts of the 
cylinder, so that most of its load is transferred to 
the abutments through the body of the cylinder, 
and only a small portion direct. This small por- 
tion, transferred direct, causes local bending of 
the shell, which at the same time also bends as a 
whole. Now the support the strip receives from 
the adjacent portions of the cylinder can only 
be in the nature of a shear, and a ring thrust or 
tension. When the cylinder is subject to an in- 
ternal pressure, for every strip on which the load 
tends to bend it as a whole in one direction, there 
is-a corresponding strip on the other side tending 
to bend it as a whole in the opposite direc- 
tion, and hence the bending of the shell as 
a whole is zero, its neutral axis remaining 
straight. All bending that then occurs is then 
simple local bending of the plate, the amount 
of which depends only on the thickness of the 

late and the length of the shell, and is indepen- 

ent of the diameter of the latter. Each strip of 
the shell is then supported partly by the action of 
its neighbours on it, and partly by its own strength 
as a beam. As already pointed out, the action of 
the adjacent parts of the shell can only be in the 
nature of a ring tension and shear, but from the 
ordinary principles of statics, quite apart from all 
questions of elasticity, the shear under the condi- 
tions named must be zero, and hence finally any 
particular strip of the shell is supported in the 
first place by ring tensions, and secondly by its 
own strength considered as a beam. The relative 
importance of these two factors is a question in 
elasticity which was discussed at length in our 
issues of April 17, May 1 and 29, 1891, and we 
shall shortly publish a further article by Mr. F. 
Keelhoff, in which some parts of the problem are 
developed a little more fully. The general results 
arrived at show that within the elastic limit the 
influence of the ends in affecting the strength of 
the boiler may be neglected in ordinary cases. 
That under certain conditions they actually increase 
the stress on the metal was an unexpected, but 
absolutely trustworthy, conclusion arrived at in the 
course of the investigation. 

Asa matter of fact, some results obtained from 
measurements on actual boilers, which we have, by 
the courtesy of Mr. Spence, had the opportunity 
of inspecting, go to show that the conditions under 
which the ends work in actual boilers are much less 
favourable than was assumed in the theoretical in- 
vestigations referred to above. It is obvious that 
the ends can only act by preventing the shell at the 
ends expanding when the interior is placed under 
pressure. The observations referred to showed no 
practical difference in the increase in the diameter 
at the ends and at the centre of the boiler. This was 
doubtless due to the flexibility of the flanges or 
angle ring connecting the shell tothe ends. These 
experiments, so far as we know, are the only ones 
yet made giving any indications of the strains ob- 
taining in the metal within the elastic limit, all Mr. 
Spence’s own observations having been made with 
models tested up to the point of failure. The re- 
sults obtained have not then necessarily any refer- 
ence to actual working conditions, but some posi- 
tive information as to the effect of the ends on the 
actual breaking strength of short weldless tubes 
would be of interest, though it would have little, if 
any, effect in modifying present boiler practice. 
Such positive information ‘Mr. Spence’s experi- 
ments do not, however, supply, though it would be 
easy to design tests that woulddoso. Thus, closing 
a short length of homogeneous tubing, in one case 
with cup leathers, and in the next with ends rigidly 
attached to the shell, the comparative bursting 
strengths of the two would give some positive in- 
formation as to the effect of the rigid ends on the 
ultimate strength of the shell. 

Some minor points of Mr. Spence’s letter pub- 
lished in this issue may call for comment. His 
assertion that Joule’s experiments seemed to involve 
the creation of something out of nothing is the very 
reverse of the commonly accepted opinion, as they 
are usually considered a thing instance of the 
maxim, Ex nihil nihil fit. Perhaps, however, Mr. 
Spence proposes to remodel also our notions of the 
doctrine of the conservation of energy, at the same 
time that he is overturning our accepted ideas on 
the principles of elementary statics. Again, in dis- 
cussing his experiments on the shell having no 
longitudinal joint in the ordinary acceptation f 
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the term, he does not refer to the fact that, as we 
pointed out at the time, the ends themselves formed 
butt strips, and were capable of transmitting tension 
from one part of the shell to the other. What the 
exact stress is in the shell under the conditions 
of his experiment is a difficult problem in elasticity 
which we shall not attempt tosolve, but personally 
we have not the slightest doubt that by far the 
greater part of the internal stress was taken in this 
way. It must, however, be remembered that if the 
shell bulges perceptibly, and the ends are kept 
apart, the shell approximates in form to a section of 
a sphere, and its resistance may be increased. In 
practice, however, one is only concerned with 
cylindrical shells, as, once perceptible bulging takes 
place, it is time for the stoker to clear out and 
warn the neighbourhood. 





RUSSIAN RAILWAYS. 

Tue Russian authorities are giving a large amount 
of attention to the development of additional 
railways. Without speaking of the colossal enter- 
prise known as the Siberian, which will exert 
a well-nigh universal influence, we may recall the 
Archangel line, which will open up immense 
northern solitudes, and the Samarkand and Andijan 
line, which, by prolonging the Transcaspian, will 
serve as a counterpoise to the English line from 
Quetta to Kandahar. The economic influence of 
the Samarcand and Andijan line will also be con- 
siderable, as the Russian provinces in Central Asia 
will be enabled, having regard to their soil and 
climate, to supply Russian manufactories with the 
raw materials which they require. The best de- 
scriptions of American cotton do well in these pro- 
vinces, and viticulture is also developing itself. 
The American cotton plantations which are being 
worked in Asiatic Russia only date from 1892, and 
they are now yielding upwards of 70,000,000 Ib. 
of cotton annually. The area of the Russian 
possessions in Central Asia is immense, comprising 
230,000,000 acres, but the number of inhabitants 
is estimated at only 3,000,000. 

Russian Central Asia is, however, not very 
valuable in its present state, artificially irrigated 
lands being alone adapted for cultivation, and 
all the rest forming an arid burnt-up desert. The 
present area of irrigated land is little more than 
3,000,000 acres. The extension of cotton planta- 
tions would, under these circumstances, be very 
prejudicial to the cultivation of cereals, and would 
make the latter excessively dear. Last year was a 
period of dearth in the Ferghana district, and 
wheat rose to nearly 111s. per quarter ; under such 
conditions as these, the natives naturally prefer to 
plant comparatively little cotton, and to produce 
more cereals. Central Asia suffers generally from 
a scarcity of cereals, while the grain production of 
Russia in Europe considerably exceeds the con- 
sumption. Further, there is an absence of means 
of communication for securing an advantageous 
exchange of cotton against wheat, the Transcaspian 
Railway stopping at present at Samarcand, beyond 
which point the fertile districts of Turkestan may 
be said to commence. To assist the population of 
Central Asia in the matter of its food supplies, the 
Russian Government now carries a quarter of wheat 
from Ouzoun-Ada to Samarcand, a distance of 896 
miles, for 6s, 8d. In consequence of this conces- 
sion, the price of wheat has considerably fallen at 
Samarcand, but the position of affairs has been alto- 
gether different in the Ferghana district, which is 
a cotton-producing region. In the Ferghana dis- 
trict wheat has to be moved by horses, and the cost 
of carriage is extremely heavy. Allsuch drawbacks 
as these, and the check which they occasion to an 
extended cultivation of cotton, will disappear as 
soon as the line already authorised from Samarcand 
to Andijan has been opened for traftic. 

Lines are now in course of construction from 
Pskow to Bologoe, and from Tuckum to Windau. 
The first of these lines, which is 217 miles in length, 
will be of considerable importance as a purely 
transit railway. Most of the products coming from 
the centre and east of Russia, and intended to be 
exported, are not carried by railways, but reach St. 
Petersburg by passing over the Volga and certain 
canals. It is only when summer is at its height, 
and when there is comparatively little water in the 
Volga, that these products are carried by railway to 
Rybinsk. When the port of the Russian capital is 


frozen, as is usually the case for several months of 
each year, it becomes necessary to forward export- 
able goods by railway to Reval, Riga, or Libau, and 


this is a costly operation. The Pskow and Bologoe 
line will carry exportable goods direct to Riga, 
without tcuching St. Petersburg at all. The 
Tuckum and Windau line will also assist Russian 
trade. Windau is to Riga what Reval is to St. 
Petersburg ; it is an excellent port, not liable to be 
frozen, but it has remained hitherto isolated from 
the general traflic of the Russian Empire, for the 
want of a small branch line only about 25 miles in 
length. Such a branch once constructed, Windau, 
which is nearer Moscow than Libau, will advan- 
tageously replace the latter port, which is, besides, 
being changed into a purely military centre. In 
view of the approaching transformation of Riga 
and Windau into important centres of Russian 
export trade, it will be necessary to enlarge the 
accommodation which they afford, and to construct 
additional warehouses and elevators. Some other 
Russian lines, which have been projected, are not 
of any great extent, but will be found useful from 
local points of view. 





NOTES. 
BripGE DEFLECTIONS. 

ON several occasions we have in these columns 
protested against the exaggerated importance 
attached by some engineers to the impact effect of 
a live load rolling over a bridge. It is perfectly 
true that model experiments can be conducted so 
as to show enormous stresses thus arising, and, if 
we remember aright, anumber of such experiments 
were made by the ‘* Steel Committee” in 1868-70. 
Such results, however, have little to do with actual 
practice, as repeated observations on the deflection 
of truss members, made by different observers in all 
parts of the world, have shown that the deflection of 
a bridge under a moving load is practically the same 
as it is under an equivalent dead load. Some ex- 
periments, details of which were contributed to the 
Paris Académie des Sciences in 1892 by M. Rabut, 
showed that in eight railway bridges of 13 ft. to 
204 ft. span on the Vire and Lé Railway, the static 
and dynamic deflections were practically identical. 
The rail stringers were the only parts where the dy- 
namic deflection was of any significance. In the 
Journal of the Association of Engineering Societies 
Mr. M. A. Howe reports perfectly similar obser- 
vations on two American bridges of 122 ft. and 
164 ft. span respectively. Mr. Howe arrives at the 
conclusion that for main truss members the effects 
of impact may b3 neglezted. 


HorsELess CARRIAGES. 

At Tunbridge Wells on Tuesday last there was 
a display of an amusing, if not of a very instructive 
character, and in which Sir David Salomons was 
the central figure. Sir David is Mayor of Tun- 
bridge Wells, and he determined to organise an ex- 
hibition of horseless carriages. The exhibits con- 
sisted, firstly, of Sir David Salomon’s carriage 
with Sir David in command. This was described 
asa vis-a-vis, and was built by Messrs. Peugeot. 
It was driven by a Daimler motor of 33 horse- 
power. Next came the Hon. Evelyn Ellis in 
another carriage driven by a Daimler motor. 
The third exhibit was described as a steam horse. 
Tt was in reality a small road locomotive, and was 
quite unfit for use on the public highway. A 
tricycle driven partly by a small oil engine and 
partly by the muscular exertions of the rider 
formed the remaining object in the show; if we 
except two velocipede Bath chairs each driven by a 
pair of riders, At the time appointed, the proceed- 
ings commenced by a grand procession round the 
ground of the Tunbridge Wells Agricultural Society, 
in which the show took place. Sir David naturally 
headed the display in his carriage. The ground 
slopes somewhat, and all went well whilst the pro- 
cession was travelling on the down-hill side; but 
when the bottom corner was turned, and the ascent 
commencad, an untoward event occurred, the Bath 
chairs going to the front. Sir David, with great 
presence of mind, at once brought the procession to 
a halt, and had the unduly assertive Bath chairs 
escorted off by the local police. We are unable to 
give a detailed description of the engineering fea- 
tures of these carriages. Sir David informed us 
that we could get every detail of a scientific 
character from an article he had contributed to the 
Kent and Sussex Courier, but unfortunately we did 
not read the issue of that journal containing this 
memoir. It may be some consolation to our readers, 
however, to know that we propose shortly giving 


to the two shown on Tuesday. We do not think 
that efforts to get the present legislation against 
road carriages repealed will be much advanced by 
Tuesday’s display ; indeed, those who would uphold 
the present state of affairs could hardly have a 
better argument than the exhibition of the ‘‘ steam 
horse.” The carriages were, however, well under 
control, but the vibration was excessive. We 
believe the Daimler Motor Company are about to 
meke in England carriages of this nature which will 
have no perceptible vibration or noise. 


Tue Bristot Evectric TRAMWAY. 

On Monday last the Bristol, St. George, and 
Kingswood Electric Tramway was opened with a 
good deal of ceremony, and on the following day 
the regular running commenced. It is such a 
short time since (see page 359 ante) we gave an 
illustrated description of the plant used, that it is 
unnecessary to refer to that matter again, the 
more so as the entire subject of electric traction is 
being so fully and ably discussed in our columns by 
Mr. Philip Dawson. It is worth noticing, however, 
that this line follows a route which is by no means 
well suited to bring into prominence one of the 
chief advantages of electric traction. The road 
is mostly narrow, so that very frequently the 
double track has to give place to a single pair of 
rails. Of course each time this occurs there is a 
sharp curve which cannot be safely taken except at 
a very moderate speed. Hence the car has to be 
very frequently checked, and the average rate of 
travelling reduced. Nevertheless, the speed at- 
tained is very satisfactory, and will, doubtless, be 
higher when the public has ceased to turn out in 
crowds and block the way. The Bristol electric 
tramway should form a permanent demonstration 
lesson to the municipalities of this country to 
show them how little objection can be legi- 
timately raised to the overhead trolley system. 
We do not suggest that the poles and wires ‘are 
ornamental, but there are very few streets in 
English towns where they would be noticed by 
the inhabitants after they had been in use a week. 
If the people of Continental cities, whose glory is 
their beautiful appearance, will admit the trolley, 
there are very few places here where any difficulty 
need be made. The first trip run on Monday 
carried a large number of guests, who witnessed 
the formal opening of the line, and afterwards 
were entertained at lunch. The contractors for the 
machinery were the British Thomson-Houston, 
Limited, of 38, Parliament-street, Westminster, 
and the consulting engineer Mr. Joseph Kincaid, 
of 29, Great George-street, Westminster. 


PROGRESS OF THE TRANSVAAL. 

The material development of the Transvaal Re- 
public is one of the marvels of the age. The value 
of the imports into the Republic last year was 
6,442,215/., as compared with 5,371,701/. in 18931. 
The opening of railway communication between 
Capetown and the Transvaal no doubt greatly con- 
tributed to this result. The value of the goods 
imported by railway last year was 4,503,933/., as 
compared with 3,505,807/. in 1893, and 1,623,342. 
in 1892 ; in the last-mentioned year cattle supplied 
the only means of transport. It will be seen by 
this comparison that the iron horse has in two 
years more than trebled the import trade of the 
Transvaal. Imports vid Natal have somewhat 
fallen off, having amounted in 1894 to only 
1,017,404/., as compared with 1,156,320/. in 1893, 
and 1,608,640/. in 1892. The Orange Free State 
has, on the other hand, profited from being united 
by railway with the Transvaal, having delivered 
454,069/. of goods last year, or 151,069]. more than 
in 1893, and 297,349/. more than in 1892. The 
commercial relations of the Transvaal with Delagoa 
Bay have shown little change. In the course of 
last year a line was opened from Pretoria to Delagoa 
Bay, and the capital of the Transvaal has now the 
advantage of the following railway communication : 
Capetown, 1046} miles; Port Elizabeth, 7442 
miles; East London, 6964 miles; and Lorengo- 
Marques (Delagoa Bay), 3703 miles. It will be 
seen that the Transvaal is not now solely depen- 
dent upon Capetown for supplies of foreign com- 
modities. The port of Lorengo-Marques is not 
yet by any means fully developed or equipped ; 
but the authorities of the Transvaal are hoping that 
the Portuguese will know how to turn to good 
account the advantages of their geographical posi- 
tion. The Natal Government is pushing on a line 
from Charlestown to Johannesburg; this line, 
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Natal system of railways. 
matter of considerable importance to Natal, since, 
as we have already shown, Natal has witnessed a 
considerable shrinkage of its exports during the 
last two years. Two other railways are in hand, 
and are expected to assist in developing the 
resources and commerce of the Transvaal, viz., the 
Silati line and the Barberton line. Coal is begin- 
ning to be worked on a considerable scale in the 
Transvaal. The output of last year was 751,337 
tons. This total, it should be observed, did not 
include coal raised in the Middleburg mines, the 
regular working of which was only commenced upon 
the opening of the Pretoria, Middleburg, and 
Delagoa Bay Railway. The great feature in the 
modern life of the Transvaal is, of course, the 
working of gold. The production last year of this 
metal was 2,265,853 oz., showing an increase of 
651,609 oz. as compared with 1893. The total of 
2,265,853 oz., representing the gold output of 
1894, was made up as follows: Witwatersrandt, 
2,024,164 oz.; Kaap Valley, 92,577 oz.; Lydenburg, 
60,275 oz.; Klerksdorf and Potchefstroom, 
77,714 oz. ; Zoutpansberg, 10,629 oz.; and Mal- 
wani, 4940z. The famous Witwatersrandt district, 
which eclipses all others, lies about 30 miles south 
of Pretoria; it is about 30 miles in length and 123 
miles in breadth. 





MISCELLANEA. 
Apout 200 railway carriages are now lighted by elec- 
tricity in Sweden, and in Denmark the same system is 
also in use on the better trains, 


A Brewers’ Exhibition will be opened at the Agricul- 
tural Hall, Islington, on Monday, October 21, and will 
remain open for the rest of the week. 


It is stated that the Italian Government will take no 
direct part in the construction of the Simplon Tunnel, 
their action being confined to connecting the Italian lines 
with its southern portal. 


The first meeting of the present session of the Geologists’ 
Association will be held in the library of University 
College, Gower-street, at 8 pm. on Friday, November 1, 
and will be devoted to a conversazione, 


We note that our excellent contemporary, the American 
Engineer and Railroad Journal, formerly published 
monthly, will in future be issued every fortnight, the size 
of each issue being correspondingly reduced. 


The firat ordinary general meeting of the Surveyors’ 
Institute will be held at 12, Great George-street, West- 
minster, on Monday, November 11, at 8 p.m., when the 
President, Mr. Daniel Watney, will deliver an opening 
address. 

The Congo Railway has been completed up to kilometre 
105, and is regularly worked from Matadi, the terminus 
of the river navigation, up to Lufu, 82 kilometres further 
on. The staff consists at present of 183 Europeans and 
3244 natives. 


The largest black diamond yet discovered in Brazil has 
recently been examined by M. H. Moissan, who has 
furnished a description of it to the Comptes Rendus of 
the Paris Académie des Sciences. The stone in question 
weighed 3073 carats. 


A special course of four lectures on thermodynamics 
will be delivered at Finsbury Technical College, com- 
mencing on October 24, by Professor John Perry, F.R.S. 
The fee for the course will be 4s. Full particulars can be 
obtained on application to the college. 


The Jerusalem and Jaffa Railway carried in 1893 4920 
first-class passengers and 59,182 second-class passengers, the 
latter being about 5700 less than in the previous year. At 
the same time the freigh’ traffic was 16,870 tons, an in- 
crease of nearly 50 per cent. on the previous year. 


A travelling bridge on the suspension principle across 
the Elbe av Hamburg is under contemplation. There 
will be three electric cars, two for carriages and horses, 
aud one for foot passengers. The span is 1350 ft., and 
there will bs a clear head of 130 ft. above the river. 


Messrs. Thornycroft are to construct the water-tube 
boilers for the third-class cruiser Proserpine, the machi- 
nery of which is tobe built at the Devonport Yard. The 
horse-power under natural draught is to be 7000. A 
sister ship is being fitted with the Normand boiler, and 
with her machinery by Messrs. Thomson, of Clydebank. 


The zone tariffs in Hungary have been overhauled, 
whereby the charges for goods have been materially 
increased; for distances under 94 miles the increase 
amounts to 45 per cent., and for distances bebween 94 and 
187 miles 20 per cent., &c. Only for distances above 
some 560 miles there is no increase. Passenger fares have 
also been raised, although on a smaller scale, 


The ironclad is generally looked upon as a modern de- 
velopment, but appears to have been anticipated by the 
St. Anna, belonging to the squadron Charles V. de- 
spatched against Tunis. She carried a great number of 
guns, had a crew of 300 men, and was fitted with a chapel 
and a bakery. The most striking feature about the St. 
Anna was, however, her leaden armour, riveted on to the 
wooden hull. 


The second annual dinner of the Institution of Civil 
Engineers Association of Yorkshire Students will be 


Its ‘completion is a 


held at the Queen’s Hotel, Leeds, on Saturday, November 
2, at 7 p.m., Sir Benjamin Baker, K.C.M.G., President 
of the Institution of Civil Engineers, in the chair. Mem- 
bers of the Institution of all classes are invited to attend, 
and tickets may be obtained of the hon. secretary, Spring- 
field Mount, Leeds. 


The London School of Economics and Political Science 
commenced work on Friday, the 11th inst., when the first 
lecture on ‘‘ Commercial History ” was delivered by Mr. 
W. A. S. Hewins, at the offices of the London Chamber 
of Commerce, Botolph House, Eastcheap, E.C. With a 
view both to encourage students to attend the various 
courses, and also for the purpose of publicly communicat- 
ing the syllabus of the series, it has been decided that ad- 
mission to the first lecture of each course shall be free. 


The Cowpar-street Schools Old Boys’ Club has inaugu- 
rated a series of practical lectures, calculated to be of 
great service to young men in trade or general business. 
The courses include the following subjects: French, Ger- 
man, shorthand, trade lectures (mechanical, industrial, 
and commercial), rough sketching, brush and colour work, 
and, in connection with the trade lectures, visits have 
been arranged to the works of some leading firm in each 
department. Particulars are obtainable from the secre- 
tary at the schools, Cowper street, Finsbury. 


Some curious experiments on tadpoles are described in 
alecture by Dr. A. D. Waller, published in the current 
issue of Science Progress. A cell fitted with suitable 
electrodes and filled with water in which one or more 
tadpoles were placed, was traversed by an electric current. 
If the direction of the current was such as to pass from 
head to tail, the tadpole waggled his tail; but if passed 
in the other direction he lay quiescent. A large trough 
in which a number of tadpoles were swimming about in all 
directions was also traversed by the current, which excited 
great commotion among its occupants for a few moments, 
but finally the whole of them came to rest with heads and 
tails lying in line with the direction of the current. 


A new Polytechnic Institute has been opened at Chelsea, 
Mr. Herbert Tomlinson, F.RS., being the principal. 
The scope of the Institute is identical with those already 
opened in different suburbs of the City, the apparent 
objects of most of which are to give asmattering of theory 
to those who are never likely to have a chance of apply- 
ing it in practice. The more advanced institutions have, 
of course, their uses, and the instruction given is of great 
value, but it is difficult to see what adequate return will 
be obtained from the very large sums expended. One- 
half the money spent in buildings and apparatus, and the 
other half in scholarships to advanced technical colleges, 
would, in our opinion, prove much more profitable to the 
country. 


A very ingenious method of locking nuts is now being 
introduced by the Patent Locknut Washer Company, 
Limited, of 9, Lord-street, Halifax. It consists essen- 
tially of a double washer, there being first a stout washer 
of the usual thickness which fits down on the nut seat, and 
is provided with a couple of protrusions on its lower 
surface intended to fit into corresponding nicks on the 
seat. This washer, therefore, cannot turn round once the 
nut is screwed home, The nut itself is prevented from 
turning by a second washer of thin metal above the first, 
and attached to it at the centre, but free at the edges. 
When the nut is screwed down, the edge of this thin 
washer is turned up against one of the faces of the nut, and 
thus prevents it unscrewing. The nut can be taken off at 
any time when desired by turning down the bent-up edge 
of the top washer. 


The Civil and Mechanical Engineers’ Society visited on 
October 2 the new and old works of the East London 
Water Company at Walthamstow. The existing reser- 
voirs belonging to the company cover an area of 220 acres, 
and the line of shoreis 10 milesinlength. The Act of 1894 
provides for: 1. The construction of two large reservoirs. 
2. The raising of the old racecourse reservoir 9 ft. in height, 
so as to enable the depth of water to be increased to 20 ft. ; 
the water area will then equal 65 acres. 3. The construc- 
tion of a new road ; and 4. The construction of filter beds 
and high service covered reservoirs. The two new reser- 
voirs are being constructed by Messrs. John Aird and 
Sons, and the water area will equal 80 acres ; the depth of 
water in these reservoirs will be about 20 ft. The reger- 
voirs will be connected with one another by means of 
tunnels, and the flow of water between them will be regu- 
lated by valves. The additions to the racecourse reservoir 
are being carried out by Messrs. Kirk and Randall, and this 
latter work will be completed in about a month’s time, 
the contractors executing the work two months under 
their contract time. 


In a general way, engineers in this country have long 
been acquainted with the peculiar characteristics of the 
reat Indian rivers, but probably not many have realised 
ow exceedingly rapid and extensive are the changes in 
their beds. The rivers in question rise in the mountains, 
and the slope being great, they carry down with them to 
the plains immense quantities of silt, the estimate for the 
principal rivers of Bengal being 1,500,000,000 cubic 
yards per annum. On entering the plains the velocity of 
flow is reduced, and the silt deposited, until finally the 
river may be occupying the highest part of the valley. 
An exceptional flood then causes the stream to break 
through its banks, and to wander to a new bed, possibly 
several miles away. Indeed, it is stated that before these 
matters were as well understood as at present, bridges 
have been built to cross a stream which, before the erection 
was completed, had wandered off to a totally new bed far 
removed from its old one. Mr. Shillingford has recently 
made a thorough study of the history of one of these rivers 
—the Kusi, a tributary of the Ganges—from the earliest 
records to the present day, and his investigations have 











brought many interesting facts to light. The river in 
question is only 325 miles long, but its oscillations of 
have been of the most destructive character. Since 1731 
its bed has moved westward through a space of 60 miles. 
Gaur, the ancient capital of Bengal, had to be abandoned 
some 1000 years owing to the river threatening to 
swamp it. The level of the whole country is being gradu- 
ally raised by the silt deposited. At one — the level 
has been raised 10 ft. since 1869, and Calcutta itself is 
stated to be founded on the silt deposited by the Ganges 
over - ancient forest now some 20 ft. or 30 ft, balow 
ground. 





WATER-TUBE BOILERS. 
To THE EpiToR oF ENGINEERING. 

Srr,—According to ‘‘D. I. X.’s” letter, published in 
your last number, I ought to be ashamed of myself for 
having collected such an awful mass of blunders in my 
paper on ‘* Water-Tube Boilers,” that he scarcely knows 
which to deal with first. 

Now, the truth is that I am not ashamed ab all, and, 
with your kind permission, I shall try to show that I knew 
what I was speaking about. 

a. Who had ever heard, some years ago, of the intro- 
duction of external return tubes, — and Motley, 
Eva, Gurney, Moore, or Clarke? Not I, no more than 
“DI. X.” himself, no doubt. Commandant du Temple 
was, to my knowledge, the first to make not only one, 
but several boilers on that principle. He used every 
means to convince the engineering world of its import- 
ance, so much so, indeed, that he was nearly ruined when 
he died. This is what I have said, not considering the 
question from a lawyer’s point of view. 

There can be no doubt that the statica/ pressure in 
a vessel full of water increases with the depth, and that 
notwithstanding the difference of pressure, if the vessel is 
at rest and no heat applied, no motion will take place in 
the water. By pressure I had in view the residuary force 
acting on the water for producing motion. 

For the sake of exactness, instead of “‘ When the boiler 
is at work, the pressure in the lower reservoir is always 
less than in the upper one,” I ought, perhaps, to have 
said, ‘‘ When the boiler is at work, the pressure in the 
lower reservoir, minus that due to the head of water,” &c. 

If I did not, it was because I had sufficient confidence 
in the intelligence of my hearers. 

c. “DI, X.’s” theory of the ascending force of bubbles 

uite new. He says: 

‘*‘ When a bubble is formed in a tube containing water 
at rest, it is subject to a pressure per unit of area which is 
greater on its base than on its apex by an amount corre- 
sponding toa head of water equal to the diameter of the 
bubble. Between these points the pressure varies sym- 
metrically, the resultant being an upward force in a ver- 
tical direction.” 

Is there not a better explanation to be found in the 
Archimedian principle, according to which the weight of a 
body immersed in water is reduced by a quantity equal to 
that of the fluid displaced. The weight of a bubble being 
practically nil, it rises under the action of a vertical force 
pe to the weight of water displaced by the bubble 
itself. 

d. **D. I. X.” believes that firebars are exposed to the 
greatest heat attainable in a boiler, and that, since 
horizontal tubes acting as firebars in some small boilers 
designed by Mr. Thornycroft have stood very well, there 
can be no objection to horizontal water tubes near and 
above the grate with intense firing. 

I am decidedly of a different opinion. There is every 
reason to believe that should firebars be placed on the 
coals in our water-tube torpedo-boat boilers, they would 
much sooner be burnt than the grate firebars. 

e. As tothe controversy about drowned and undrowned 
tubes, I have said all that I had to say. Now, as before, 
it appears to me that the best reason to be alleged in 
favour of undrowned tubes is the opinion of the great en- 
gineer of Chiswick, and the excellent performance of his 
boilers. Itis not sufficient, as boilers with drowned tubes 
are doing equally good service. 

I remain, Sir, yours truly, 
Havre, October 9, 1895. . A. NORMAND. 


is 





To THE EpIToR OF ENGINEERING. 

Srr,—Your correspondent ‘‘ D. I. X.,” in the issue of 
October 4, seems to be quite justified in his criticism of 
Mr. Normand’s paper on water-tube boilers. However, 
I wish to take exception to the explanation given of why 
a bubble of steam rises. 

“PD, I. X.” says that when a bubble is formed in a 
tube containing water at rest, it is subject to a pressure 
per unit of area which is greater on the base than on the 
apex by an amount equal to the diameter of the bubble, 
and asserts that the bubble rises because of the upward 
pressure produced by the difference of head. 

It is difficult to understand what is meant by the 
“base” and ‘* apex ” of a bubble which is supposed to be 
spherical, but the ‘‘ upward force ” is not simply that due 
to the infinitesimal difference of pressure between the 
lower and upper halves of the bubble. 

The ‘‘ upward force” is due to the difference of specific 
gravity of steam and water, and equals the difference 
between the weight of the bubble of steam and the weight 
of the water displaced by the bubble. 

Yours respectfully, 
R. D. Kuay, 





THE QUICK-ACTING WESTINGHOUSE 
BRAKE 


: To THE EpitoR oF ENGINEERING. 
Srr,—I was glad to see Mr. C. E. Stretton taking up 
his powerful pen on this important subject, and as our 
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railway officers are overwhelmed with the consideration 
of numerous different subjects, the greater points are too 
often overlooked unless dinned in by outsiders who note 
them. Now, as our poet says, ‘‘ Facts are chiels that 
willna’ ding ” (which, for the Southerner’s sake, may be 
rendered, ‘* You cannot knock down facts”), and the 
facts at present to be kept before us are (1) that expreas 
trains get faster, longer, and heavier every year ; (2) that 
our main lines get more and more crowded; (3) that 
when the driver sees an imminent danger he depends for 
eafety on his brake power to stop short of the danger, or 
greatly diminish the impact, and that, therefore, (4) life, 
property, and compensation can be saved by having the 
est brake that can be got. 

And here comes in the great fact that the experiments 
carried out on the North-Eastern Railway, and Mr. 
Worsdell’s report thereon, show that the quick-acting 
Westinghouse brake stops a train going at 60 miles 
an hour in 100 yards less distance than the two forms 
of brake now in use in this country; and that on 
trains of any length it acts so instantaneously that if 
applied with full force suddenly at a high speed it causes 
no jolts or shocks, even with slack couplings, whereas, 
under like circumstances, even with screwed-up couplings, 
our present brakes throw the passengers about in a dan- 
gerous way, and generally break a few couplings. ; 

The curious thing is that we should be so long in taking 
this matter up, seeing America and Australia, not to 
mention the slow-coach old Nord of France, have for 
some time been rapidly fitting on the quick action, the 
two former also on all their goods trucks ; and seeing its 
incalculable superiority, it is to be hoped our railways will 
gradually introduce it ; and in this connection we should 
note that odd vehicles in a train which have quick 
action on them do no harm, but really accelerate the 
action of the ordinary Westinghouse on the ones in rear 
of them. 

The great companies composing the east and west coast 
routes should set the example by having their joint stock 
fitted withit, not only because of their splendid speeds, 
but because they would then work one brake throughout, 
instead of having a change at York and Carlisle. And in 
considering the whole subject of brakes we find another 
reason for abolishing the antiquated six-wheeled coach 
and having nothing but bogie carriages in the case of new 
ones, so that every wheel in the train may be braked, and 
not only two-thirds braked as a six-wheeler is; and also 
the bogie wheels of the engine should be braked. The 
east coast trains, being made up of six-wheelers, are very 
much short of the proper 100 per cent. braked weight 
standard, and I have taken the train as made up on the 
night of the smash at Northallerton, and carefully worked 
out the figures, which show that, had this train been made 
up of bogies, and not two-thirds braked six-wheelers, it 
could have, at 60 miles an hour, been meng up in 116 ft. 
less distance, and had the leading and ie wheels of the 
engines been also braked (¢.¢., the whole train 100 per 
cent. braked), in 168 ft. less than was possible in its actual 
condition on that night. And now we must add the fact 
that had it been fitted with the more modern quick-acting 
brake, another 300 ft. would have been added to its margin 
of safety, making no less a gain than 468 ft. at 60 miles 
an hour, by bringing up East Coast Joint Stock to modern 
standards, 

I am, Sir, your obedient servant, 
Norman D, Macpona.p, 
15, Abercromby-place, Edinburgh. 








‘THE HEAD OF THE PROFESSION.” 
To THE EpiToR oF ENGINEERING. . 

Sirn,—Your correspondent ‘ Electrolyte” has applied 
your academic article (see page 425 ante), on the 
qualifications of the president of a technical society, to 
the forthcoming election at the Institution of Electrical 
Engineers, and has pointed out that Sir David Salomons 
stands next in rotation as a candidate for the chair. 
“Electrolyte” assumes that the Council will recommend 
Sir David for election to the office, but his assumption 
seems to be based on rumour only. As this is a matter 
of immense importance to the interests of the Institution, 
I have been at some pains to learn the state of the case, 
but I regret to say without much success. I first tried a 
former member of Council who was positive that there 
would be no attempt to securs Sir David’s election. He 
pointed out that he was made treasurer for the special 
purpose of pang him out of the running, while the 
system of rotation had been intentionally broken by the 
elevation of Mr. Preece to the chair a second time some two 
or three years ago. In his view the present juncture had 
been foreseen and fully provided for, and there was no 
obligation whatever on the Council to propose Sir David. 

The next man I interviewed on the subject was less of 
acasuist. He exclaimed, ‘Of course we must elect Sir 
David. We have taken his money, and can’t throw him 
over now.” This was a new view cf the matter tome. I 
was aware that Sir David generously gave 500/. to the 
funds of the Institution last year, and I was under the 
impression that this was the second gift of the kind, but 
it is impossible to suppose that these gifts were the price 
of the presidency. y recollection of the circumstance is 
that the chairman announced that Sir David Salomons, 
with his accustomed liberality, had given 500/. to the funds 
of the Institution, and almost before the sentence was 
finished, the Council started the applause, which spread 
through the room. : . 

My two attempts to obtain information certainly did 
not enlighten me very much as to what will happen next 
month, as they were directly contradictory in this respect. 
But they agreed with each other, and with ‘‘ Electrolyte’s” 
letter, in showing that the Institution of Electrical 
Engineers feels under an obligation to Sir David 
Salomons, which it is anxious to repay. The point 





at issue is, What is the nature of the obligation, and how 
is it to be repaid? I prefer to pass over the sugges- 
tion that the obligation is pecuniary; that is beneath 
serious discussion. I agree with ‘‘ Electrolyte” that Sir 
David’s services as treasurer are worthy of nition, 
and that the recognition should be honourable, both to 
the giver andthe recipient. But who will gain honour by 
Sir David’s occupancy of the presidental chair? I have 
carefully read your article to try and solve this question, 
but still remain in the dark. 
Yours truly, 





To THE EpiToR OF ENGINEERING. 

Srr,—It is much to be regretted that a high-class 

per like ENGINEERING should have printed so spiteful a 
etter as that of ‘‘ Electrolyte,” which appears on page 
464 of the number of last week. ‘‘ Electrolyte” is evi- 
dently one of those mischievous persons who poke their 
noses in just where they are least wanted. It is a piece 
of very bad manners, to say the least, to drag the affairs 
of a private Institution into the newspapers. The Council 
are the proper people to settle who shall be president, 
and members would do well to leave important business 
of this kind alone, as they are not likely to know much 
about it. d 

The very argument “Electrolyte” uses against the 
election of Sir David Salomons as President of the In- 
stitution of Electrical Engineers is just that which tells 
most in his favour. He says that ‘‘ the Institution is by 
no means in so flourishing a condition as its friends 
could desire.” Exactly eo! but perhaps your corre- 
spondent is not aware how much the Institution owes to 
the generosity of Sir David Salomons ; and I think that 
when a gentleman of his liberality and influence is willing 
to come forward, it is very bad taste of le to cavil at 
him because he does not take pay for the brilliant work 
he has done as a patron of electrical science. It is people 
like ‘‘ Electrolyte ” that are likely to deprive the Institu- 
tion altogether of the support of an influential gentle- 
man like Sir David. Yours obediently, 

INSULITE. 





UTILISATION OF WATER POWER ON 
THE RHONE. 
To THE EprTor oF ENGINEERING. 

Srr,--We read in your issue of August 16 last a para- 
graph on the utilisation of the water power of the Rhéne 
at the Canal du Touage, and in which you say, ‘‘ The 
jury accorded the first prize to the scheme submitted con- 
jointly by the rages. 39 de l’Industrie Electrique of 
Geneva and Paris, and Messrs. Escher Wyss, of Zurich. 
It will be remembered that both these firms obtained also 
the first prize for their scheme of the utilisation of the Nia- 
gara Falls.” As your journal possesses a circulation 
throughout the world, we beg you to correct the error 
contained in the lines of ‘tard paragraph quoted above, 
and italicised by us, and which, moreover, is a contradic- 
tion of the accurate statement contained in your article of 
February 27, 1891, page 236, to the effect that Messrs. 
Faesch and Piccard, of Geneva, were awarded a premium 
for the hydraulic portion of the work, conjointly with the 
Compagnie de l’Industrie Electrique. Hoping that you 
will insert this letter in an early issue, 

We are, yours obediently, 
PIccARD AND PICTET 
(Late Faesch and Piccard). 
21, Rue de Malagnou, Geneva, October 14, 1895. 








VARNISH FIGURES. 
To THE Eprror or ENGINEERING. 
Srr,—Some years ago Dr. R. Carter, improving on Pro- 
fessor Tomlinson’s cohesion figures, published an account 
of some interesting experiments in ‘* Oleography,” the art 


of preserving on paper the variegated patterns of a drop 


of oil on water, and it was contended that as every oil 
?- its own characteristic pattern, a delicate test would 

thus afforded as to adulteration of oils. Practically, 
however, the results are not so decisive. It is known to 
many people that the beautiful colours produced by a film 
of varnish on water may be lifted up on a black card and 
thus made —. The experiment is so beautiful 
that some of your readers may like to know the best way 
of | poser vem it. Procure some dead-black surface paper, 
and cut pieces about the size of half a sheet of note-paper. 
Take one of these and soak it thoroughly in water. Lay 
it, black side uppermost, on a piece of clean glass, a little 
larger, and sees that it lies flat. Place this at the bottom of 
a large basin of water on asink. Let fall on thesurface of 
the water three or four drops of paper varnish. It will 
expand into a gorgeously coloured film, but there will 
probably be not surface enough for it all to — out, 
and some drops will float about fruitlessly endeavouring 
to expand. Ina few seconds tilt the basin very gently, 
so that it overflows. The captive drops of varnish will now 
be able to spread, and the whole surface will be a glorious 
sheet of variegated colour, streaked into curves by the 
oscillation of the water. If, however, any of the varnish 
has still been unable to spread, tilt gently again, and let 
a little more water escape. When there are no more 
“drops ” of varnish visible, lift up your glass plate, with 
the black paper on it, very carefully under the most gor- 
geous part of the film, and so lift the film up on to the 
paper. Let this thoroughly dry, and the colours will be 
permanently fixed on the card. When _ dry, lay a 
round, square, or oval mask of ad on the — and 
with a slightly damp tooth-brush brush the film away up 
to the mask edges, when you will have a glorious disc of 
colours—greep, red and gold, and every conceivable hue 


It is difficult to imagine a more splendid display cd 


colour, and yet here are no pigments, no colours in thé 





ordinary sense of the term, but only an iridescence pro- 
duced, like that of the soap bubble, from the interference 
of rays reflected from the two sides of an infinitesimally 
thin transparent film. 


Colchester. Cuaries E. BENHAM. 





HYDRAULIC PROPULSION. 
To THe Eprror oF ENGINEERING. 

Sir,—Your readers will have been glad to see from the 
letter which appeared in your columns on October 11 from 
Mr. M. W. Ruthven, that this veteran engineer is still 
amongst us, and taking an interest in his favourite subject 
of hydraulic propulsion, in connection with which he took 
out ~— 56 years ago. 

The considerable measure of success which attended 
his application of the turbine as a propeller in the Nautilus, 
Waterwitch, and other vessels is well known to all who 
have studied the subject. 

In the comparison which he has made between the 
results obtained with the Nautilus and with the Presi- 
dent Van Heel, the hydraulic lifeboat which we have just 
completed for the South Holland Lifeboat Institute, he has 
omitted to notice the immense difference in the form of the 
two vessels, 

The Nautilus was a finely formed vessel, 115 ft. in 
length, and 8.6 knots was a very easy speed to obtain 
with her proportions. 

The President Van Heel is 53 ft. long and 13 ft. broad 
at the water line, and has a considerably greater area of 
midship section than the Nautilus, 

_A boat having so short a length and so great a propor: 
tional breadth, although excellently adapted for lifeboat 
service, cannot be driven above a moderate speed except 
at an extravagant expenditure of power. 

The President Van Heel is fairly easy to drive up to the 
eet speed of 84 knots, but to pass from 8} to 94 

nots the power has to be more than doubled. 

We are, Sir, = faithfully, 
JouN I, THORNYCROFT AND Co. 

Church Wharf, Chiswick, London, W. 

October 16, 1895. 








NOISY FANS. 
To THE Eprror oF ENGINEERING. 

Sir,—In your 58th volume several letters appeared 
on the subject of noisy fans, and the méans to be adopted 
for rendering them silent. 

No satisfactory conclusion was arrived at, and the in- 
closed extract from the Proceedings of the Institution of 
Civil Engineers* may be of interest, if not of use, to your 
correspondent ‘‘ Iron,” whose letter appeared on page 428 
in the volume referred to. 

The fan in the sketch had a disc 5 ft. 74 in. in dia- 
meter, and was used for ventilating the stamping depart- 
ment of the Inland Revenue Office. Mr. Cooper said: 
“The corner was rounded to prevent the air meeting a 
sharp edge. In this way a perfectly silent fan was formed, 
and one capable of propelling a large quantity of air.” 

Considering the importance of a sharp edge in whistles, 
organ pipes, &c., where the object is to produce sound, it 
certainly looks as if providing a blunt one would be likely 
to avoid its production. 

If ‘‘ Iron ” tries this, perhaps he will report the result 

Yours faithfully, 
C. H. WINGFIELD. 





H.M. TORPEDO-BOAT ‘‘ HANDY.” 
Oo THE Eprror oF ENGINEERING. 

Srr,—In your issue of October 11 you quote a paragraph 
from the Glasgow Herald, in which certain pleasant things 
are said about Mr. Andrew Laing ; among others, that he 
designed the engines of the Handy, ‘the first of three 
torpedo-boats.” It is further stated that this remarkable 
vessel did 29.8 knots on her official trials. So long as the 
statement was confined to the Clyde paper, there was no 
reason why builders of similar vessels should exercise their 
minds on the subject ; but directly it is printed in Enct- 
NEERING it stands on another footing. I should be obliged, 
therefore, if the writer of the paragraph in the Glasgow 
Herald would kindly furnish us with reference to the date 
on which this ‘‘ official trial” was run. I was under the 
impression that the Handy was by no means the champion 
vessel of her class in regard to speed, in spite of the fact 
that Mr. Yarrow’s drawings were so widely distributed in 
the North. Yours truly, 

SovuTH-West By WEsT. 





CATALOGUES.—We have received from the Southgate 
Engineering Company, Limited, of New Southgate, copies 
of their new catalogues of machine tools, pile-drivers, 
cranes, briquette-making and coal washing —- The 
publications in question are excellently illustrated, and 
contain clear descriptions of each type of machine.—The 
new revised list of valves just issued by Messrs. Alex. 
Turnbull and Co., or iy Glasgow, gives full 
particulars, accompanied by illustrations, of the prin- 
cipal types made by the firm. Prices of the valves 
are also given. — Mr. John Spencer, of the Globe 
Tube Works, Wednesbury, has sent us a copy of his 
new tube list, to which also is appended a catalogue 
of various junctions and accessories.—An illustrated cata- 
logue of steam jet appliances has just been issued by 
Messrs. T. Ledward and Co., of 35, Queen Victoria- 
street, London, E.C, Suitable forms of injector for boiler 
feeding, pumping, ventilating, and for acting as steam 

ne condensers, are illustrated and described, prices 
being given in nearly every case. Some useful tables are 
placed at the end of the list. 


*'Vol. lv., Minutes, page 155. — 
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THE STRENGTH OF CYLINDERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—The discovery of a new star, of a new element, 
or of a new species of animal or plant, is almost certain 
to be received as a welcome addition to knowledge, and 
as an event of such importance, that ib soon becomes 
known and discussed not only by astronomers, chemists, 
or naturalists, but also by the general public. The 
discovery of a new theory, on the other hand, is generally 
sure of a hostile reception from the scientific world, and 
may have to wait for years, or even generations, before 
it is generally accepted. The Copernican theory of the 
solar system, Newton’s theory of gravity, Dalton’s theory 
of combining proportions, Darwin’s theory of the origin 
of species, were discoveries of almost infinitely greater 
importance than the discovery of any isolated fact in 
astronomy, chemistry, or ge p But all of them were 
at first strenuously opposed, and were only accepted after 
a severe struggle. 

The reason for this is not far to seek. A new fact in 
any department of science | gag = fits in with the 
organised system of knowledge ; frequently, as in the 
case of argon and helium, ib fills a blank space that was 
waiting for it. But a new theory is generally directly 
opposed to some older theory, and has to displace that 
before it can take its place. And when the older theory 
is, as it usually is, the most natural and obvious one, the 
difficulty of replacing it by a less obvious one is propor- 
tionately great. Probably no theory was ever so bitterly 
opposed as the Copernican, and when we consider how 
natural it is to consider the earth as fixed, and how diffi- 
cult it is to realise that we are spinning round in space at 
the rate of hundreds of miles per hour, it is nob surprising 
that the new theory took a long while to displace the 
older one, and that many of the ablest and most learned 
of those brought up in the old school thought the new 
theory too absurd to be worth discussing. 

The theories of Newton and of Dalton were much more 
readily accepted, but they did not conflict with any 
firmly established theory on the subject. Darwin’s 
theory was — contested, because it was opposed to 
the established theories of the time. 

_Joule’s experiments on the heat equivalent were con- 
sidered so unscientific that he could not at first get them 
discussed by any scientific society, and had to. publish 
them in a local newspaper. This seems very absurd to 
us now, but if we consider that his theory was directly 
opposed to the best scientific teaching of his time, and 
that it seemed to involve the creation of something out of 
nothing, we need feel no surprise that those who knew 
the subject best, were the ones who most stoutly opposed 
his innovation, 

_ Without citing more instances, I think we may take 
it that a new theory is generally looked upon as ‘‘sus- 
pect” at first, so that when it conflicts with an older 
theory it will be opposed, and when the older theory is 
based upon apparently obvious and reasonable grounds 
the opposition will be strong, and will probably be 
strongest from those who have most carefully weighed 
and examined the evidence for the old theory. ose 
who form their opinions without much trouble may easily 
change them ; but those who only accept a theory after 
careful study will not abandon it without a struggle. 


MESSRS, THOMAS SHANKS AND CO,, 


2NGINEERS, 
(For Description, see Page 496.) 





bodies cannot be persuaded to believe that a man can 
float in the air by an act of volition, The ignorant may 
swallow a new theory of psychic force where the man of 
science only wonders how the trick is done. This attitude 
of scepticism towards new theories, and faith in old ones, 
although it may occasionally prevent the reception of 
new truths, is a necessary consequence of having well- 
founded beliefs. 

This inertia of opinions is, if I am not mistaken, the 
only — obstacle to the adoption of my theory of 
the strength of cylinders. But it is a formidable one, for 
the simple reason that the current theory on the subject 
is so natural and obvious that it has hitherto been assumed 
asanaxiom. It is quite as natural and obvious as the 
theory that the sun and planets rotate round the earth, 
and but for the fact that this question can be settled by 
experiment, the controversy might last as long as that 
between the geocentric and heliocentric theories of the 
solar system. The state of the matter at present is this. 

have tested experimentally every argument that has 
been brought forward in support of the “‘ endless ring” 
theory, and have proved them to be fallacious, In Encr- 
NEERING of August 2 I challenged any one to point out a 
flaw in the arguments upon which my theory is based. 

No one has, as yet, taken up this challenge, and I have 
no doubt that, of those who have followed the argument, 
there are many who, though they cannot detect a flaw in 
it, are still unconvinced by it. They are in the condition 
of mind of one who sees in a conjuring performance a live 
man suspended in the air; he may have passed his stick 
over and under the man, and satisfied himself that the 
body is not suspended from above and not supported from 
below, he may be quite at a loss to explain how the trick 
is done; but still, if he is a sensible man, he never for a 
moment believes that it is the result of the magnetic influ- 
ence of the conjurer or any other theory brought forward 
to mystify him. He is in doubt, and remains in doubt. 
In the same way one may have read the accounts of my 
last two experiments, may be forced to admit that in 
them a pressure of, in one case, 240 lb, in the other 
480 1b., was supported under conditions which totally elimi- 
nated the factor which he assumes to be the sole factor in the 
strength of cylinders ; he may be puzzled to account for 
the facts, and still decline to accept my explanation of 
them. But why does he refuse to accept this explanation ? 
Simply because he is dominated by a fixed idea that will 
not allow him to weigh the evidence. Here is a boiler 
30 ft. long by 6 fb. in diameter by 3 in. thick; he knows 
without any calculation that a plate # in. thick and 30 ft. 
long would not support its own weight, and he infers with 
equal certainty that this shell-plate, if incapable of 
supporting its own weight, must necessarily be incapable 
of transmitting any pressure to its ends. Here is another 
boiler, 15 ft. in diameter by 10 ft. long by 14 in. thick. He 
would probably admit that a plate 10 ft. long and 1% in. 
thick might carry its own weight, and possibly a pressure of 
2 Ib. or 3 lb. to the inch ; but unless it is supported with 
stays, he feels perfectly convinced that it could not 
support any pressure worth taking into account in modern 
boiler work. But he also knows, as a matter of everyday 
experience, that a boiler 30 ft. long by 6 ft. in diameter 
by 8 in. thick is incomparably more rigid than the flat 
plates of which it is built. He knows that if supported at 
its ends it could carry its own weight, and I do not think 





One who thoroughly understands the laws of floating 
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load of 10 lb. to the inch in addition to its own weight. He 
also knows, as a fact not open to question, that a hollow 
cylindrical beam 15 ft. in diameter by 10 fb. long by 14 in, 
thick is capable of transmitting an enormous load to its 
ends. Ido not think any experienced engineer would be 
in the least surprised to hear that such a beam would 
safely carry a load of 300 Ib. to 400 lb. to the inch. He 
knows that the strength of a beam depends greatly on its 
form ; that a plate loaded on the flat is about the weakest, 
and rolled into a hollow cylinder is about the strongest 
form of beam, ae he persists in estimating the pressure 
which a shell-plate can transmit to its ends on the hypo- 
thesis that it is flat, and ignores the all-important fact 
that it is a hollow cylinder. 

The mental effort required to shift the neutral axis of 
a cylinder from the circumference to the centre is far 
less than that required to shift the centre of rotation of 
the solar system from the earth to the sun. There is no 
more difficulty in estimating the strength of a cylinder on 
the hypothesis that its several see are parts of a thin 
cylindrical beam, than on the hypothesis that they are 
parts of a thin plate. The only difficulty is that due to 
what I have referred to as the “inertia of opinion.” 

To return to the analogy of the conjuring performance. 
I have, as it were, taken my reader behind the scenes and 
shown him how the body was supported on stretched 
horizontal wires carefully concealed from the audience. 
People are so accustomed to see heavy bodies supported 
directly from below, or suspended directly from above, 
that they may easily be puzzled by seeing a body sus- 

nded in air with nothing directly above or below it, 

ut the moment they see the stretched wire they recognise 
a phenomenon which is familiar to every one who has seen 
clothes hung out on a stretched clothes-line. So should 
it be when once it has been demonstrated that the factor 
of end resistance in cylinders is not some new and 
imaginary source of strength, but is merely a particular 
case of the well-known theory of beams. Ib is true that 
the conditions of these cylindrical beams differ some- 
what from those with which we are most familiar, inas- 
much as bending moments, which are usually the predo- 
minant factor in the strength of beams, are in this parti- 
cular case of no consequence, as they are balanced at 
all points in all directions. This is due to the way in 
which the beam is loaded, but it is as much a logical 
consequence from the known theory of beams, as the 
ascent of a balloon is a logical deduction from the laws of 
falling bodies. 

The discovery of a new factor in a problem apparently 
so simple and so well known as that of the strength of a 
plain cylinder subject to a uniform pressure, seems, on the 
face of it, so improbable that it justifies a considerable 
amount of scepticism. But when it has been shown how, 
why, and to what extent the current theory is wrong, and 
how simple and natural was the source of error ; after it 
has been demonstrated by experiment that the real 
strength of cylinders does not correspond with the current 
theory on the subject ; after the new factor has been 


isolated, and found to conform closely in the mode of its 
action and in its amount to the theoretical laws based 
upon the known laws of the strength of beams, scepticism 
on the subject is no longer justifiable. 

I have not only discovered the factor of end resistance, 
formulated its mode of distribution and approximate 
ave also 





value, ard verified these by experiment, I 
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shown how any one can verify this, any time a boiler or 
any similar structure is tested. In ENGINEERING, De- 
cember 28, 1894, following up a suggestion of the Editor’s, 
I pointed out that the question at issue between the 
current theory and mine resolves itself into the question 
of fact. Do the ends of cylinders remain practically 
unaffected (radially) by pressure on the shells of the cy- 
linders, or do they stretch to approximately the same 
extent as the shell? If no appreciable pressure is trans- 
mitted to them, then unquestionably they will remain 
unaffected by the pressure. On the other hand, if they 
move in unison with the shell, then just as certainly a 
considerable pressure must be transmitted to them. How 
many have applied this simple test? To my request for 
information on this subject publicly made in the columns 
of ENGINEERING, which circulates all over the world 
wherever engineers are to be found, not a single reply 
has been made. 

If an astronomer were to advertise widely that a 
hitherto unknown planet would be visible at a certain 
time in a particular place, and ask other astronomers to 
test the accuracy of his calculatious by making the neces- 
sary observations, there can be doubt that hundreds of 
telescopss would be directed at the right time to the right 
point in space. 

The question whether a theory in everyday use among 
engineers is practically right or practically worthless is 
to an engineer of much greater consequence than the exist- 
ence of a planet more or less is to an astronomer. Yetno 
engineer will take a few simple measurements in order 
to verify his theory. How can this be accounted for? 
Are engineers quite indifferent whether the theories on 
which they base their work are right or wrong? Isita 
matter of perfect indifference whether we use a #-in. or a 
14 in. shell-plateto a boiler? Certainly not. The inertia 
of opinion is the sole and sufficient cause of this indiffer- 
ence ; every one i3 so sure that the current theory is right, 
that no one will take the trouble to verify it. 

Yours, &c., 
J. C. Spence. 





EARLY GREAT WESTERN LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

S1r,—I had hoped this correspondence was at an end, 
but as Mr. Sekon seems determined not to let it rest, I 
must trouble you with another letter. To Mr. Sekon’s 
letter itself (see page 468 of yours of the 11th inst.) I shall 
leave Mr. Stretton to reply ; I shall give my attention to 
the P.S. only. I have already stated that I prefer to 
rely on information received from the makers of the dif- 
ferent engines rather than on that given by Mr. Sekon. 
The date of delivery of the ‘‘ Apollo” is given as stated 
by me in a previous letter. How then can Mr. Sekon 
complain that I have not taken notice of his statement? 
I do not pretend to be able to reconcile the information I 
have given with any statements made by Mr. Sekon. I 
beg to point out, however, that Mr. Sekon told us some 
time ago that the engine ‘‘ Apollo” ran over 4000 miles 
between June 4, 1838, and September 30, 1838. Since 
that he has stated that the “‘ Apollo” blew up on June 4, 
1838. Now, in his last communication to you he waters 
down the expression “ blew up” to *‘ broke down.” How 
does Mr. Sekon reconcile his various statements? Why 
did he say a week or so ago that the ‘‘Apollo” blew up? 
Why does he merely say now that she broke down’ Has 
he suddenly remembered the 4000 miles statement? and 
does he think that blew up is somewhat too violent a state- 
ment to fit in with the mileage statement ? 

I send you herewith for your inspection a blue print of 
the *‘ Premier,” which you will find agrees with all I have 
a'ready stated. 

Yours truly, 
D. H. Lirrtevonn. 
27, Bank-street, Dundee, October 12, 1895, 





To THE Eprtor oF ENGINEERING. 

Siz,—The letter of Mr. G. A. Sekon, page 468, con- 
tains no information whatever relating to the Great 
Western engines, and shows that, in place of facts and 
arguments, he has allowed his letter to degenerate into 
simply one of personal abuse. 

The suggestion that a letter of mine is a forgery or a 
misprint is altogether too absurd to require any reply. 

It is useless for Mr, Sekon to wrangle about what he, or 
I, have said, or have nob said, as all the letters are printed 
in your columns and speak for themselves. My statement, 
page 431, is perfectly true, and the idea that I ‘ repudiate” 
my own writing is very absurd. The sole question raised 
in Mr. Sekon’s last letter seems to be the correctness of a 
quotation. Mr. Sekon wrote, page 145 of your issue of 
August 2, that: ‘* The officials at Paddington most 
kindly made an exhaustive search . . . . but were unable 
to find any documents on the subject.” On the other hand, 
I have stated and maintain that the officials at Paddington 
and also at Swindon are in possession of drawings, photo- 
graphs, and all the necessary detail:. In consequence of 
the position I held with reference to the Chicago Exhibi- 
tion, a very considerable quantity of correspondence 
passed through my hands, which confirms most com- 
pletely the correctness of my statements. 

I entirely fail to see what course it is that Mr. Sekon 
thinks ‘tan honorable man should take,” or “ what judg- 
ment the readers are to pass.” The whole of my state- 
ments on the subject of the Great Western engines are 
founded on official information sent to the Chicago Ex- 
hibition. Ihave, therefore, nothing to repudiate, and 


nothing to withdraw. 

The locomotive diagrams at Chicago in 1893—in the 
hands of the general manager of the company at Padding- 
ton—at the City Free Library at Liverpool, and also the 
drawings in the hands of the various makers, form a 
chain of evidence which Mr. Sekon has completely failed 


to overcome. I have no desire to occupy either your 
valuable space, or my own time, by slaying the slain, 
but shall simply content myself by protesting against 
Mr. Sekon causing an interesting historical investigation 
to be turned into ‘‘mud-throwing” and ‘“‘ personal 
abuse,” which does not do anything to clear up the sub- 
ject in hand. Yours truly, 
Ciement E. Stretton, C.E. 
Saxc-Cuburg House, Leicester, October 12. 





LAUNCHES AND TRIAL TRIPS. 

THE trial trip of the s.s. Achilles, built by the Eleinore 
Tron Shipbuilding and Engineering Company, Elsinore, 
Danmark, to the order of the Steam Navigation Com- 
pany ‘‘ Neptun,” Bremen, took place on the 1st inst. in 
the Sound. This steamer is built of steel to the highest 
class at Germanischer Lloyd’s, and her dimensions are 
200 ft. by 28 ft. 6 in by 13 ft. 9 in. depth of hold. The 
engines are of the triple-expansion type. During the 
trial trip the engines indicated 610 horse-power, the 
result being a speed of 10? knots with a very moderate 
consumption of coal. 





On Friday afternoon, September 20, there was launched 
from the shipbuilding yard of Messrs. W. Harkess and Son, 
of Middlesbrough, a large steel hopper barge for London 
owners. The principal dimensions are: Length, 150 ft. ; 
breadth, 33 ft. 6 in. ; depth, 11 ft.6in. The hopper doors, 
16 in number, are worked from a centre girder runving 
fore and aft over the hopper, extremely large quadruple 
winches being fitted at each end. 


Messrs. A. and J. Inglis, Glasgow, launched on the 7th 
inst. a three-decked cellular-bottomed screw steel steamer, 
built to the order of the British India Steam Naviga- 
tion Company, Limited. The dimensions are: Length, 
410 ft.; breadth, 50 ft. 6 in.; depth, 32 ft. 3in.; and ton- 
nage, 5300. The vessel on leaving the ways was named 

nda. 





Messrs. Alex. Stephen and Sons, Glasgow, launched on 
the 7th inst. a steel screw steamer named Magdala. This 
is the thirteenth vessel built by Messrs. Stephen for the 
same line. Her dimensions are 330 ft. by 45 ft. by 28? ft. 
The engines are triple-expansion, having cylinders 24 in., 
39in., and 64 in. in diameter by 42 in. stroke, and working 
pressure 175 lb. 





The screw steamer Forest Brook, built to the order of 
the Forest Oak Steam Shipping Company, Limited, was 
taken to sea for her trial trip on the 7th inst. She is of 
Doxford’s patent turret-deck type, and has been con- 
structed of steel by Messrs. Swan and Hunter, of Wall- 
send, and is the first turret-deck steamer constructed on 
the Tyne. Her dimensions are: Length, 300 ft. ; breadth, 
43 ft. ; depth moulded, 264 ft. to harbour deck and 32 ft. 
to turret deck ; registered tonnage, 1729 tons ; deadweight 
carrying capacity, 4600 tons. The machinery consists of 
a cet of triple-expansion engines, constructed by the 
North-Eastern Marine Engineering Company, Limited, 
at their Wallsend works, having cylinders of 23 in., 38 in., 
and 61 in. diameter, and a piston stroke of 39in. Steam 
is supplied by two large single-ended boilers, working at 
a pressure of 160lb. to the square inch. Over the mea- 
sured mile a speed of rather more than 10 knots was ob- 
tained, although the propeller was not fully immersed, 
and the boilers easily maintained a pressure of 160 lb. 


The French battleship Charlemagne (11,130 metric tons) 
was launched at Brest on the 5th inst. Designed by M. 
Thibaudier, director of the arsenal at Rochefort—who is 
also the author of the plans of the cruisers Charner, 
Bruix, Chanzy, Latouche-Tréville, and Pothuau—she was 
intended to be one of three battleships of a new type, her 
sisters being the Saint Louis and Henry IV. ; but the last- 
named has been designed afresh upon a smaller displace- 
ment, The length of the Charlemagne (385 ft. 6 in.) exceeds 
that of any other French battleship yet afloat, and she is 
built upon finer lines than her predecessors, her beam being 
67 ft. Gin. The dimensions of the Jauréguiberry are 
356 ft. and 72 ft. 8in. This new character, which permits 
greater possibilities of speed, is made ible by a redis- 
tribution of the armament. In recent French battleships 
the heavy guns have been placed singly in turrets or bar- 
bettes, two in the keel line of the ship, fore and aft, and 
one on each beam ; but in the Charlemagne and her sister 
—as well as in the Gaulois, which is to be laid down on 
the slip which the first of these vacates—the English 
system of coupled guns has been adopted. Four 11.81 in. 
guns are thus to be mounted, in two closed turrets, both 
well above the water line, for the vessel has high freeboard, 
the type of the navire a ae 9 Bip which the Hoche is an 
example—being now definitely abandoned. In addition, 
the Charlemagne will carry ten 5.5-in. quick-firers, of which 
eight will be in the battery and two on the upper deck. 
Those in the battery are bo be in separate compartments, so 
that the danger from bursting shells may be reduced, and 
the external protection will be 3-in. plating; but it seems 
a defect of the design that an a space below 
this plating, and between it and the side armour proper, 
will allow shells to enter beneath the battery. Two of the 
5.5-in. guns will be placed, with six 3.9-in. quick-firers, 
on the upper deck, each protected by a steel shield. Two 
fighting masts, with double tops, approached by double 
winding stairways within them, and the superstructure 
(which is much lower than in the Hoche and Magenta) 
will carry sixteen 1.85-in. and eighteen 1.45-in. guns. 
The ship will be protected by two steel belts, the main one 
rising some 20 in. above the water line, with a maximum 
thickness of 15} in., surmounted by a lighter (3 in,) bel, 








also surrounding the whole ship to a height of some 3 fb., 





but rising considerably at the bows, and for the protection 
of the above-water torpedo tubes, which are six in number 
(there are, in addition, four submerged). The ammunition 
hoists of the great guns are also protected, and the turrets 
have 153-in. plating. The main armoured deck, at the 
level of the top of the heavier belt, is 34 in. thick, and 
the splinter-proof deck below takes the form of an 
armoured protection 14in. thick. Between the two decks, 
as elsewhere throughout the hull, the system of subdivi- 
sion is given great extension. Like the Dupuy de 
Lome and Masséna, the Charlemagne and her sister will 
be propelled by three independent screws, the centre 
one much further aft than the lateral ones, each driven 
by a triple-expansion four-cylinder engine in a water- 
tight compartment. The boilers will be on the Belleville 
system—20 sets in four water-tight compartments. The 
maximum horse-power will be 14,000 with forced draught, 
giving a speed of 18 knots, but with natural draught the 
full speed will be 17 knots. The ship will carry coal 
sufficing for 4000 miles at 10 knots. The Gaulois, now 
about to be laid down, is of the same type. 





Upon the 3rd inst. the steam trials of the latest addi- 
tion to the Russian Fleet took place in the Baltic. The 
Admiral Oushakoff is the first vessel of a class which is 
specially designed for coast defence, but which can also 
be utilised for foreign service under certain conditions. 
She has been constructed at the well-known Baltic works 
at St. Petersburg, where her keel was laid June 16, 1892, 
and the vessel launched October 27, 1893. Her length 
overall is 283 ft. 6 in. ; beam, 52 ft. ; mean load draught, 
17 ft. ; and displacement, 4126 tons. Although of com- 
paratively small displacement, the Admiral Oushakoff 
carries a powerful armament, consisting of four 10-in. 
breechloading guns placed in two armoured turrets, four 
120-millimetre calibre new pattern quick-firing guns, 24 
small calibre Hotchkiss, and four torpedo launching 
tubes. A complete belt of armour and an armour deck 
from stem to stern protect the vitals of the ship, all 
machinery, boilers, &c., being placed below the protective 
deck. The machinery was illustrated in ENGINEERING, 
vol. lix., page 116. The conditions of the trials were to 
maintain at least 5000 indicated horse-power for 12 con- 
secutive hours with natural pee gd and open stokeholds. 
The results obtained were highly satisfactory, the mean 
horse-power for 12 hours being 5764.8, and mean speed 
15 knots. All machinery worked with the greatest pos- 
sible smoothness, a steady steam pressure being easily 
maintained ; the trial was remarkable for its uniformity. 
The vessel was commanded by Rear-Admiral Delivron, 
the Russian Technical Committee being represented by 
General Gambriik and a commission of experts. The 
trial was made under the direction of Mr. John Sampson, 
of Messrs. Maudslay, Sons, and Field, engineera and 
constructors of the machinery. 





H.M. torpedo-boat destroyer Starfish went on her 
12 hours’ coal consumption trial on hobo the 2nd 
inst., which proved highly satisfactory, although the 
weather was somewhat boisterous, and there was a very 
confused sea. A speed trial was made on the measured 
mile at Wemyss Bay to ascertain the revolutions corre- 
sponding to 13 knots, the speed at which the coal con- 
sumption was to be determined; the result was: Speed, 
13.278 knots ; revolutions, 16956. The vessel afterwards 
cruised down the coast of Arran and in the neighbour- 
hood. The coal was weighed at the bunker doors by the 
representatives of the Admiralty and the contractors. 
The conditions of the fires, and the levels of the water in 
the boilers and feed tanks, were noted at the commence- 
ment of the trial, and left in the same condition at the 
termination. The revolutions of the engines were taken 
from the indications on the counters every hour, as also 
were diagrams from the engines, Steam was maintained 
at 180 lb. per square inch. The results of the 12 hours’ 
trial were as follow: Speed, 13.03 knots ; revolutions, 
166.37 per minute; indicated horse-power, 400.4; coal 
consumed in 12 hours, 8906 lb.; knots steamed per ton of 
coal, 39.32. Before commencing the trial, as is customary 
where the firegrate area is very large relatively to the 
power to be developed—it being designed primarily for 
the development of a very much greater power—a portion 
of the bar surface was covered with clinker with the object 
of reducing its effective area. But as it became evident 
during the early part of the trial that an improvement 
might be effected by still further reducing the bar surface, 
at the end of the fifth hour more of its area was covered. 
During the remaining period of the trial, ¢ e., seven hours, 
the results were much improved, being: Speed, 13.11 
knots ; revolutions, 167.245 per minute ; indicated horse- 
power, 402.3; coal consumed in seven hours, 4599 lb ; 
knots steamed per ton of coal, 44.8: coal burnt per indi- 
cated horse-power, 1.635 lb. per hour. The results for 
both the 12 and 7 hours are said to be better than any 
hitherto recorded in vessels of this class built for the 
British Navy. As this vessel has a bunker capacity of 
70 tons, it is evident that she will have a radius of action 
at 13 knots speed of 2800 miles at least, which will com- 
pare very favourably with many large vessels. It may be 
interesting to note that observations made while rolling 
broadside on the sea gave the time of complete oscillation 
as from 4.4 to 4.8 seconds. It will be seen that in this 
class of vessel there is no such lamentable lack of stability 
as has lately been fatally evinced in the case of vessels 
belonging to a friendly foreign Power. 





A second 30-knot torpedo-boat destroyer for the Navy 
was launched at Birkenhead on the 8th inst. from Mesars. 
Laird’s yard, within 100 days from the laying of the keel. 
She was named the Sparrowhawk. The sister vessels, 
the Thrasher and the Virago, will be launched in a month 





or six weeks, 
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INDUSTRIAL NOTES. 


Wir# the partial revival of trade comes its concomi- 
tant, a period of unrest in the labour world. This 
seems to be inevitable, as an outcome of existing 
economic conditions, and of the cherished doctrines of 
political economy. Scarcity and high prices apply to 
commodities, and scarcity and high wages to labour. 
But there is one underlying fact of importance which 
deserves to be remembered, namely, that the upward 
movement as regards wages begins where reductions 
were enforced. If reductions could be avoided, strikes 
for advances in wages might be averted, at least to a 
considerable extent, and where not altogether averted 
they might be reduced to a minimum. The sliding 
scale arrangement provides a rough and ready remedy 
in many cases, as in the iron and steel trades, and in 
the coal industries in some districts; but a scale of 
wages regulated by prices is not applicable in all cases, 
and, therefore, some other basis of agreement is required. 
There is, however, less real cause for uneasiness at this 
juncture than there was some six years ago. The unrest 
at that time was like an epidemic, and it spread with the 
rapidity of a plague. Since that time the new labour 
unions have passed through the ordeal of suffering, and 
many of the leaders have learnt prudence, if not wisdom. 
The efforts for some time to come will be mainly 
directed to the recovery of reductions in the industries 
or particular places where enforced, rather than to any 
general rise in wages, unless the present partial 
revival of trade should develop into a period of 
prosperous activity. 

A new element has, however, come into operation 
during the last five years, namely, the development of 
the Free Labour party. It is as useless, as it is unwise, 
to sneer at the Free Labour Association. There it is, 
and the members seem to delight in placing themselves 
between the two belligerent parties asa buffer. It is 
many years since a similar movement was on foot ; the 
recognised milder sway of the trade unions in later 
years destroyed its power. But to-day it dares to invite 
criticism, and holds its annual conference in one of the 
strongholds of unionism—Newcastle-on-Tyne. The free 
labour men avow their object to be to put an end to 
the tyranny of trade unionism. Some of the unionists 
taunt them with not producing a balance-sheet. This 
is smart, but it is not an answer to the charge of 
tyranny. The charge ought to be rebutted or ex- 
plained, for it is very evident that some of the unions 
have caused a reaction against themselves by their 
high-handed action. 





The improvement generally in the condition of the 
engineering trades is manifest from the returns made 
to the Amalgamated Society, which show a further de- 
crease of 123 in the number of unemployed. The total 
number on donation was 3751, last month 3874, and at 
the same period last year 6677 were on donation benefit 
alone. Even now 3751 is a large number to be out of 
work in one of our most important industries. The 
most that can be said is that the number has gradually 
declined for a whole year, and continues to decrease. 
The total number of members is 77,773, of whom 3751 
were unemployed, 1771 on sick benefit, and 2682 on 
superannuation allowance ; total, 8204, to be supported 
by the funds of the union, besides which 44 other 
members were in receipt of benefit. Labour disputes 
are not very rife in the engineering trades, but there is 
one at Cardiff (Taff Vale), where 100 men are out ; and 
at present there appears to be little chance of a settle- 
ment. There is also a small strike at Liverpool, 
at the Mersey Railway Company’s works, against 
a reductionin wages. Besides these there appear to 
be pending disputes in 46 places, at all of which 
members must consult the local secretaries before 
accepting work. In many of these places the disputes 
may be trifling and may not lead to any strike, but it 
shows the unrest which is being manifested in various 
parts of the country. The summary report of the 
Australasian council shows a very slow and gradual 
decrease of the total number out of work; these 
numbered 250 at the date of its despatch. Some 
special investigations have had to be made into the 
financial affairs of three of the Australian branches, 
with the result that fines have been imposed on special 
auditors. The depression in trade seems to have 
affected the organisation a good deal, but with a re- 
vival doubtless things will go on better. With 
respect to the American-Canadian council the report 
is that the trade prospects are very little better. It 
is stated that the men have been withdrawn from 
the works of a firm at Silvertown, East London, and 
the members are cautioned against going to work for 
that firm. On the whole, the report is favourable both 
for the United Kingdom, our colonies, and abroad, but 
the prospects are not so bright as many could desire. 





The report of the Ironfounders shows that there is 
little change in the condition of trade in so far as the 
number of unemployed members is concerned. But 
the improvement hitherto reported is well maintained 


generally. The total number on the funds was 2149, 
an increase of 36. Of these there was an increase of 








seven on donation, from 907 to 914; an increase of five 
on the sick list, from 337 to 342 ; of 13 on superannua- 
tion, from 718 to 731; on the trade fund 13, from 
144 to 157, but a decrease on strike from seven to five. 
The total cost was only 656/., or 104d. per member, 

r week, thus showing an increase in the funds of 
13131. 172. 1d. in the month. The total number of 
members was 15,093, and of funds 22,2787. 13s. 8d., an 
increase of 44501. lls. 3d. in twelve months. An 
examination of the detailed reports on the state of 
trade discloses but little change, but that change is for 
the better. In 96 places, employing 11,728 members, 
trade was from gcod to dull, as against 88 places, 
employing 11,380, last month. In 28 places, employing 
3365 members, trade was from very slack to very bad ; 
last month the same description applied to 36 places, 
employing 3676 members. On the whole, therefore, 
the improvement slowly goes on. The best evidence 
given in the report as to the improving condition of 
trade is an attempt to rebut the statements in the press 
that trade has not improved. This is done by way of 
approval to the attempts to obtain an advance in 
wages where reductions had to be submitted to pre- 
viously. 





Tke steady improvement in the condition of the 
epgineering trades throughout Lancashire continues, 
though apparently not quite so many orders have been 
recentl Sovbed as there were some short time ago. 
Nevertheless the order books of most establishments 
are getting well filled, and there is not quite so much 
cutting prices to obtain orders. For some time past 
locomotive builders have had to complain of slackness 
compared with the increased activity in other branches, 
but a fair amount of inquiry is now stirring, and 
it is anticipated that at least a moderate amount of 
the work will pass into the Lancashire districts ; con- 
sequently a more hopeful tone prevails in this branch 
of industry, which, for some time, has been rather de- 
pressed. Machine tool makers are now tolerably well 
supplied with work generally ; boilermakers are fairly 
busy, and in the general engineering branches there is 
a fair amount of activity in all departments. The reports 
of the secretaries of the branches of the Amalgamated 
Engineers do not give quite so rosya view in all cases, but 
the Manchester and Salford district appears to be the 
worst. Out of 24 branches, only two report trade as 
moderate, the other22asbad. But in the other parts 
of Lancashire trade is better. At Oldham, out of 10 
branches, only one reports trade as bad. In 53 other 
districts, or branches, 41 report trade as moderate, and 
only 12as bad. The balance is, therefore, much in 
favour of a real improvement in the state of trade in 
all branches of the engineering industries in Lanca- 
shire. Inthe iron trades there is a less buoyant tone. 
The disturbance in the engineering industries at Bel- 
fast and in Scotland will partly account for this, and 
then the reports from America are not quite so re- 
assuring as they were. There is a general absence of 
labour disputes of any serious moment, although at 
10 places some disputes of little consequence are 
pending. In all these places the wages are below the 
average, and some reductions were made during the 
slack times through which the engineering trades have 
had to pass. 





In the Wolverhampton district the iron and steel 
trades are still in the path of improvement, both as 
regards crude and manufactured material. The general 
tone has been good, and prices exceedingly firm in all 
classes of material, Common black sheets have been 
so much in demand that a further advance is pro- 


bable. Common bars have been in good demand, 
although prices have gone up 12s. 6d. per ton since 
August. The anticipations are that the present run 


of good trade will continue throughout the winter, in 
view of which three new bar and sheet mills are to 
be opened up for the purpose of increasing the output. 
In the two branches of the Engineers only seven men 
were unemployed, of whom five were turners. Nota 
single moulder is returned as out of work. Most of 
the constructive branches of trade are well employed, 
as also are the heavier hardware trades. Altogether 
the outlook is good, and the prospects most favour- 
able. No labour troubles cloud the horizon at the 
present moment, either in the iron and steel or the 
coal trades. 





In the Birmingham district the condition of trade 
shows improvement, especially in the iron and steel 
branches, both for crude and finished material. In four 
branches of the Engineers, trade is reported to be mode- 
rate, in two bad. Out of some 1122 members, 63 were 
out of work, mostly turners, fitters, and some smiths. 
But only four moulders were out of work. Generally the 
prospects are fairly good in most of the branches con- 
nected with the iron and steel trades, both as to pro- 
ducers and users of the material. Here again, fortu- 
nately, there are no indications of serious labour dis- 
putes, least of all in the engineering and cognate 
branches of industry. Some of the local seasonal 
trades of a lighter character are preparing for what 





is expected to be a prosperous Christmas trade, for 
which a large output is apparently intended. 





The great strike of engineers at Belfast is little 
less than a surprise, for it was rather hoped that the 
negotiations that were pending, and the delay of 
the notices of the boilermakers and iron ship 
builders, pointed at least to the possibility of 
some amicable, even if only temporary, arrange- 
ment. But at the close of last week all the 
members of the Amalgamated Engineers, and also a 
number of the non-society men, came out on strike 
to the number of about 750. The moulders and brass- 
finishers, and also the machine men, also left work, 
thus extending the strike. The fitters’ helpers or 
assistants have been paid off, so that there is a general 
standstill of the works. A committee of residents of 
Belfast and of members of the Trade Council have 
been endeavouring to open negotiations for concilia- 
tion or arbitration, but so far very little progress 
seems to have been made. The great fear is that the 
Clyde will be involved in the dispute ; this the Engineers 
deprecate, as, to use their own words, they ‘do not see 
that an Irish dispute should be imported into the Clyde.” 
But the recent agreement between the Belfast and the 
Glasgow firms points to a possible, if not probable, ex- 
tension of thedispute from Belfast to Glasgow. Thelarge 
dismissals of engineers at Glasgow seem to point in the 
same direction, but the employers deny that there is 
any connection between the strike at Belfast and the 
discharges on the Clyde, or that the latter are in con- 
sequence of the recent agreement. The belief, how- 
ever, is that the employers on the Clyde must either 
support the Belfast firms, or the engineers must under- 
take not to assist the Belfast strikers. The refusal of 
the council of the Engineers to meet a joint committee 
of the Belfast and Glasgow employers indicates a dis- 
like to treat the dispute as a joint matter; but the 
engineers state that they are willing to meet the Bel- 
fast employers in conference. The dispute is thus some- 
what complicated by the joint agreement of the two 
different sets of employers, although to some extent the 
causes of the dispute originated almost simultaneously 
by notices for an advance in wages both in Glasgow 
and Belfast. _ Still, at the former place a compromige 
has been arranged, so that the peal ~ wth are no longer 
quite similar. If the dispute develops, there is a fear 
of a long and somewhat bitter struggle. Both sides 
show a firm front; the employers are wealthy and 
strong, and so also is the Engineers’ union. 





A tolerably full statement of the Dockyard grievances 
as to the demarcation of work, as between the engi- 
neers and other bodies of workmen, is given in the 
last monthly report of the Engineers. Deputations 
of the Engineers, the Shipwrights, and other bodies 
waited upon the Lords of the Admiralty in March 
last, as was reported at the time in the columns 
of ENGINEERING. The First Lord of the Admiralty 
at that time stated that the matter should be referred 
to the Director of Duckyards, with the help of inde- 
pendent experts, and he, on hearing both sides, should 
decide the points at issue. In May last the Council 
was informed that four experts were appointed, one 
of whom was a Dockyard official on superannuation, 
and another on the active list in the pay of the Ad- 
miralty. The Engineers thereupon declined to proceed 
further, on the ground that these men were not inde- 
pendent experts as they understood the term. The 
council came to the conclusion thatthe Admiralty had 
broken faith with them, whereas the Admiralty con- 
strued it as an imputation on the experts, and de- 
clined to make any change. The new First Lord 
declines to reopen the question, or to receive a deputa- 
tion in reference thereto, The matter now stands 
thus: the proceedings as originally proposed are con- 
sidered at an end, and the old practices remain, with 
all the old feuds. But now a new difficulty has arisen. 
The men who were among the first to protest against 
the appointment were Dockyard men ; now a section 
of these men protest against the abandonment of the 
arbitration. These men, it seems, have submitted 
that they will gladly accept as final the decision of 
the experts appointed. The result of all this is that 
the district committee have been thrown overboard by 
a section of their own members, and are severely 
criticised for their conduct in the report. The break- 
down of the reference is to be regretted ; but perhaps 
it would have been wise to await the report and de- 
cision before taking exception to the tribunal, except 
in the way of a mild protest to the effect that it did 
not accord with the concession made. But for the 
men who caused the failure now to blame it is rather 
unreasonable, 

The Parliamentary Committee of the Trades Con- 
gress held their first meeting last week since the last 
adjournment of the congress. They had before them 
67 resolutions, mostly requiring legislation, relegated 
by congress to the committee to be dealt with. The 
committee decided to ask the several Ministers to 
whose special department the resolutions relate to re- 








496 


ENGINEERING. 


[Oct. 18, 1895. 








ceive deputations on the several subjects. The secre- 
tary was instructed to arrange for such deputations 
forthwith, so that they may take place, if possible, 
before Parliament meets, and so enable the Government 
to provide for the desired measures in their sessional 
programme. A special effort is to be made to further 
amend the Factory Act, so as to extend the limit of 
dangerous and unhealthy trades, the clause as to par- 
ticulars of work, and so as to include vessels and craft 
in port, dock, river, and harbour. The committee 
decided to explain more fully the new standing orders, 
to deal with the Free Labour Association, and urge the 
adoption of a trade union stamp for all goods manu- 
factured by trade unionists. ‘Two delegates are to be 
sent to the New York Labour Convention in De- 
cember next. A mere glance at the above synopsis of 
the proceedings shows how utterly the congress fails 
to grasp the industrial situation. Sixty-seven resolu- 
tions, dealing with as many subjects, would take a 
whole Parliament to consider and adjust, even if 
nothing else were done ; besides, not one of the resolu- 
tions was threshed out, and not a single draft measure 
was submitted. Parliament is not likely to take 
seriously the demand for 67 measures affecting trade 
unions, 

The complaints as to the new orders continue to 
be heard, chiefly from the trades councils and the 
new unions. [Buta few of the delegates of the older 
unions complain of the way in which the orders were 
put in force. The complaint of the Dockers’ Union 
and of one or two others is rather peculiar, seeing that 
they caused the new regulations. They complain of 
the larger unions swamping them. But the fact is 
that the new unions swamped the larger old unions for 
years. The dockers and other labourers had in one 
year more delegates than ten of the largest and 
wealthiest unions in the world. It was this mode of 
swamping that led to the new constitution, except 
that in the place of increased delegates there is an 
increase of voting power by the method of plurality of 
votes, in proportion to numbers represented ; not the 
best mode, perhaps, but justifiable in the face of the 
last six years’ experience, 





The dispute in the building trades has ended in an 
unexpected way, but in a way which does not reflect 
discredit upon those responsible for its termination. 
The Free Labour Association has withdrawn the 
member through whom the strike of bricklayers 
commenced at Messrs. Mowlem’s, and the men have 
resumed work, the pickets are withdrawn, and the 
dispute, which might have involved other branches of 
trade, isatanend. It is to be hoped that the master 
builders and the representatives of the men will now 
try to settle the further questions arising out of the 
notices to terminate the agreement of 1892, so as to 
avoid further complications. 





The Cradley Heath chainworkers have succeeded in 
their strike, and have obtained advances ranging from 
10 to 20 per cent. No sooner had this concession been 
made than the men proposed to give notice of a 
further advance of 10 per cent., as the chain trade is 
good, the orders on hand being, it is alleged, on a 
higher scale of prices than has been known for a long 
time past. Foreign orders are large and plentiful, in 
addition to a large home demand at present on hand. 


The Cleveland blastfurnacemen having made a 
demand for an advance in wages, a meeting took place, 
when the sliding scale was renewed, and an advance of 
34 per cent. was conceded up to the end of the year, 
when the new scale takes effect. At the present time 
the rates of wages are 5 per cent. above the standard 
rate for the current quarter, thus showing that trade 
is more prosperous, 





TANDEM SURFACE-CONDENSING ENGINE. 

WE illustrate this week on our two-page plate the 
details of a tandem compound engine recently supplied 
to the Jointless Rim Company, Limited, Aston, by 
Messrs. Taylor and Challen, Limited, of the Derwent 
Foundry, Birmingham. As will be seen from our 
engravings, Figs. 1, 2,3, and 4, the engine in question is 
of the horizontal type, with a surface condenser fixed 
in a pit beneath the engineframing. The feed, air, and 
circulating pumps are worked off a T-lever connected 
by links with the crosshead pin as shown. The cylin- 
ders are respectively 12in. and 19 in. in diameter, 
the stroke being 30in. The general construction of 
them is clearly shown in Figs. 5 to 10. The 
high - pressure is, it will be seen, placed behind the 
low - pressure cylinder, the two being connected 
together by a distance-piece. The attachments to the 
bed allow of free longitudinal expansion of the cylin- 
ders. The rod passes "/! * a long bush, no soft 
packing being made use of. The pistons have flat ends, 
the inside of the covers being also flat, except where 
recessed for the piston nuts. The valves are placed 
below the cylinders, and are of the Corliss type. The 
high-pressure cylinder has four valves, viz., two main 
and two cut-off valves, the closing of the Jatter being 


regulated by a flywheel governor, no trip gear being 
used. The main valves for the high-pressure cylinder 
are shown in Figs. 18 and 19, and for the low- 

ressure in Figs. 20 and 21, the cut-off valves 
lang represented in Figs. 22 to 25. The main 
valves for the two cylinders are driven by a single 
fixed eccentric, but the cut-off valves are operated 
by an eccentric of which the throw is controlled by 
the governor, The details of the arrangement will be 
understood on reference to Figs. 11 to 17. The eccen- 
tric is shown separately in Figs. 15 to 17, and, as will 
be seen, it consists of a ring of metal which encircles 
the shaft, the diameter of the opening through it being 
sufficient to allow of considerable lateral movement. 
This ring is cast with two arms shown at B, Fig. 16, 
the ends of which are bored to take the small crank- 
pins G shown to the left of Fin Fig. 15. The other 
end of F passes through an arm of the governor 
sheave, and is keyed to the weighted levers shown in 
Fig. 11. When the speed of the engine tends to 
be too great, the governor balls fly outward against 
the tension of the springs acting on the other 
end of the bellcrank levers. The pins I’, being keyed 
to these levers, rotate with them, and the small crank- 
pins G on the other side carry over the eccentric to 
which they are attached so as to reduce its effective 
throw. The valve then cuts off early. The bar E, 
shown in Fig. 12, is simply a connecting-rod intended 
to insure an equal motion of the two cranks. As 
shown in Fig. 14, the maximum throw of the eccentric 
is more than double the minimum. The engine is 
designed to run at a speed of 120 revolutions per 
minute, and to take steam at 120 1b. initial pressure. 
The flywheel is 10 ft. in diameter, and grooved for 
eight 1}-in. ropes. The crank is of forged steel, and 
balanced, as shown in Fig. 1. 





SHAPING MACHINE. 

WE give on page 493 an illustration of a 16-in. shap- 
ing machine, constructed by Messrs. Thomas Shanks 
and Co., Johnstone. Amongst other points of novelty 
we may point out that the variation of driving is by 
double purchase gear, and that the handwheel is in 
direct command of the tool slide. The tool box is 
fitted with the new relief box, and the tool may be 
ground well back or in front without losing its clear- 
ance action on the return. The feed and quick traverse 
is worked from the front in either direction. The 
maximum stroke is 16 in. 








Oraco Harsour Boarp.—The revenue of the Otago 
Harbour Board for the six months ending June 30 this 
year showed an increase of 4866/. in comparison with 
the corresponding period of 1894, while the surplus of 
receipts over expenditure for the six months was 5648/. 
A readjustment of dues, with an increased briskness of 
trade, is regarded as the chief cause of this gratifying 
state of matters. On June 15 the board opened tenders 
for the purchase of 40 consolidated 100/. debentures, 
carrying 5 per cent. interest. Eleven tendere were re- 
ceived, the aggregate amount offered being 21,300/., at 
prices ranging from 84 to 105. The tender at 105 was for 
the total amount of debentures, and it was accepted. 





Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this 
association was held in the Cannon-street Hotel on Satur- 
day evening, the 5th inst., when the President, Mr. R. J. 
Cook, and the Vice-President, Mr. William Royal, occu- 
pied the chairs, and there was a large attendance of 
members. After the general business was finished, which 
included the election as an ordinary member of Mr. F. E. 
Wilson, foreman brassmoulder, &c., at the Farringdon 
Works, Shoe-lane, a paper was read by Past President 
Mr. W. P. Heath on ‘Safety Appliances for Lifts,” 
which was well illustrated by diagrams and models. Mr. 
Heath said it was only within the last 40 or 50 years 
that lifts had come into use in warehouses and fac- 
tories; but they were being adopted so generally now 
both for passengers and goods, that automatic and other 
appliances were required for the protection of users. 
He described several safety gears in use for sustain- 
ing the cage on failure of the lifting ropes, and 
said a reliable apparatus should be strong enough to 
sustain the maximum load, free from springs, and so 
arranged as to have a certain amount of movement each 
time the cage went up or down, so that it may not be 
allowed to stick fast and be useless when wanted. Much 
time had been devoted to perfecting'mechanism for arrest- 
ing or sustaining the cage ; but accidents through its too 
rapid descent were rare, and more lift accidents occur 
through carelessness in looking out or in through side 
openings or doors while the cage is in motion, than by 
failure of the lifting ropes or other mechanism. Mr. 
Heath insisted on the necessity for lift doors being auto- 
matic in action, and so arranged that they could not be 
open unless the cage was opposite, and that the cage 
could not be started until the door beside it was closed, 
and concluded by re the arguments for putting lifts 
in open or closed well-holes, stating that although a lift 
enclosed by brick walls was least likely to spread fire, an 
open lift was safest, as it was easy to see the approach of 
the cage. Several members related their experience with 
lifts, and discussed the merits of the appliances men- 
tioned, and a vote of thanks to Mr. Heath for his in- 





teresting and instructive paper closed the proceedings. 





THE BRITISH ASSOCIATION SCREW 
GAUGE. 


Memorandum on the British Association Screw Gauge 
for Small Screws.* 
By R. E. Crompton, M. Inst. C.E., President Inst. E.E. 


As a result of the two reports presented by the com- 
mittee appointed by the British Association to design 
a standard screw gauge for small scraws, a large number 
of users, including H.M. Post Office, have adopted them. 
In 1890 the London Chamber of Commerce appointed a 
committee to forward the question of making the British 
Association screw gauge universal among electrical manu- 
facturers, and a circular was sent round to the entire 
electrical manufacturing trade, with the result that with 
hardly any exceptions the whole trade promised to adopt 
the screws, and thus insure the extremely desirable result 
of making all the small screws used in electrical apparatus 
interchangeable. It is, however, much to be regretted 
that a considerable number of users of small screws (the 
principal offenders having their works in Birmingham) are 
still using other gauges, and thus complete uniformity has 
not been obtained up to the present time. One great 
difficulty in this matter has been that of obtaining stan- 
dard gauges which could be referred to in specifications or 
orders for such screws. Wherever it is desired that the 
ecrews should be thoroughly interchangeable, it isnecessary 
ia such specifications to have a paragraph somewhat as 
follows : 

‘* Testing.—Each box of screws will be tested as follows : 
A handful of one dozen screws will be selected at random 
from each box ; these will be tested both as to the ecrew 
portion and the plain portion of the shank by being re- 
spectively screwed or pressed through the corresponding 
maximum and minimum gauge holes in the standard 
plates supplied on loan with the order, and which must 
be returned with the finished screws. Any screw which 
cannot be screwed or pressed by hand into the maximum 
female gauge, or which can be screwed or pressed by hand 
without forcing into the minimum gauge, will be rejected. 
If more than one screw in each dozen thus tested is so re- 
jected, the whole box will be returned to the contractors.” 

Four years ago I found it necessary to have standard 
plates made for the purpose of ordering screws to the 
above specification. I had a number of such plates pre- 
pared, but found the very greatest difficulty in getting 
them made so that they would fulfil their required duty, 
the makers giving as an excuse that there was no standard 
B.A. gauge then existing to which they could refer. This 
difficulty can only be removed by a complete set of 
standards being made and deposited either with the 
Board of Trade or at the Society of Arts, or with a 
similar central institution ; and it is highly desirable that 
the British Association should either call together the 
surviving members of the original committee, or form a 
new committee to consider the question of making up 
these standard gauges and deciding on the place where 
they are to be deposited. 

One question for the committee would be the requisite 
allowance of clearance between the absolute diameters of 
the various sizes as laid down in the report of the com- 
mittee and the sizes of the maximum and minimum gauge 
holes in the gauge plates. 

Another point of importance in order to make this 
standard screw gauge universal would be the issue of a 
short descriptive report, with illustrations, giving the 
sizes, clearances in gauge plates, best method of repro- 
duction on English lathes of these screws, together with 
a few sectional drawings showing the shape of thread, 
rounding off, &c. 





AmeRICAN RatLroaps,—The length of railroad track laid 
in the United States at the close of December, 1894, was 
179,279 miles. The net increase of mileage last year was 
1821 miles. Compared with 1893, the gross earnings of 
the railroads of the United States decreased in 1894 
142,313,275 dols. ; to this decrease the elevated railroads 
contributed 1,315,290 dols. The total liabilities of the 
American railroad companies at the close of 1894 were 
11,565,600,207 dols., while their total assets were 
11,924,450,884 dols., leaving an excess of assets over liabili- 
ties of 358,850,677 dols. 





TroNBARK IN New SovutH Watzs.—For some time past 
the New South Wales Forestry Department has been 
making inquiries about the available supply of ironbark 
timber on Crown and reserved lands in New South Wales 
available for railway sleepers. Estimates have been ob- 
tained from the forest rangers in various districts ; but 
although in some cases the returns forwarded have been 
very complete, in other cases the information obtained has 
been meagre. The statistics compiled from the returns 
show that there is an area of 6,196,000 acres of iron- 
bark land belonging to the Crown or in reserves in the 
colony. The estimated number of matured ironbark 
trees on this area is 16,870,000, which are calculated to 
contain 167,500,000 railway sleepers. These figures do not, 
of course, apply in any way to alienated lands. For 
instance, the 400,000 sleepers required for the Narrabri 
and Moree line were nearly all obtained from private lands. 
Taking into consideration the fact that the bulk of the 
ironbark land of the colony is now in private hands, it is 
believed that the total available supply of ironbark in 
New South Wales might be roughly estimated at about 
500,000,000 sleepers. This would be enough, not count- 
ing renewale, for somewhere about 250,000 miles of rail- 
way. 





* Abstract of Memorandum read before Secticn G of 





the British Association, Ipswich Meeting. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE, 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
i Specifications may be obtained at the Patent Office 
ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the tance of a te 
—— is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
advertisement of the acceptance of a complete specification, 
at ae at the Patent O, of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,066. W. E. Price, Hampton Wick, Middlesex. 
Apparatus for Carburetting Coal Gas or other 
Gaseous Fluid. [2 Figs.] October 20, 1894.—This invention 
relates to apparatus for carburetting coal gas or other gaseous 
fluid by charging it with vapour of suitable hydrocarbons. The 
figures shows the apparatus employed for this purpose. The 
hydrocarbon liquid which is supplied at O is caused to flow along 
a plate or table T, preferably inclined, in a zigzag course, while 
the gas to be enriched supplied at G is caused to flow througha 
casing Cof which the table T forms the bottom. Under the 
table T there is a jacket J heated by circula‘ion of steam or other 






























































hot fluid through it, the steam entering at 8, and the water of 
condensation escaping at W. his apparatus is arranged pre- 
ferably as part of the gas main. It may, however, form a by- 
ass to the main, in which case, if necessary, a steam injector I 
semployed to cause a considerable volume of the gas to flow 
through the casing, in which it takes up the hydrocarbon vapour 
generated by the heat of the jacket below the table along which 
it flows. The casing C may also have a heating jacket. Any 
overplus of oil flows by the pipe D into a vessel V in which the 
liquid forma a seal, and from which there is an overflow P, (Ac- 
cepted August 28, 1895). 


23,802. G. Pollock and M. Whyte, Glasgow. Oil 
Engines. [4 Figs.] December 7, 1894.—This invention relates 
to oil engines working on the same principle as the gas engine in 
which the action of the piston takes in the quantity of air and oil 
required for the explosion. The explosions are regulated by 
means of trip mechanism composed of a valve fitted in a com- 
bustion chamber or vaporiser A, said valve having its spindle B 
protruding through to the outside of the vaporiser A, and being 
pressed inwards, against the action of alight spring which keeps 
the valve normally closed, to admit the necessary charge of oil. 
The valve spindle B is pushed inwards by the action of the angled 











point of a reciprocating tappet lever C fulcrumed on one end of a 
lever D actuated by acam E and antifriction roller F to push this 
lever inwards against the power of a —s F! serving to keep the 
tappet lever C out of action when pushed in by thecam E. The 
cam Eis mounted on ashaft G geared to rotate once for each double 
stroke of the engine, and the free end of the tappet lever C recipro- 
cates on an inclined guide rest H. The adjustment of the apex 
of this guide part H is difficult, and according to this invention 
this part is ted to the busti ham b and ted 
on a vertical slotted slide guide J beneath and in front of the valve 





as a wedge, may be employed which will raise and lower the 
inclined guide H on which the tappet C rests to adjust it to the 
finest increments to suit the velocity desired for the engine. 
When the engine is working at its full power, and the cam E 
rotating at the desired minimum velocity, the tappet lever C 
takes into a notch I on the valve spindle B, and presses it inwards 
to admit the oil at every second stroke of the piston ; but it is so 
adjusted that whenever the engine and camshaft G rotates ata 
few revolutions above the normal velocity, the tappet lever C 
comes forward at such a velocity over the apex of its angled 
guide H that it misses the valve spindle B and allows the engine 
to go away without the admission of oil for one or more atrokes 
until the engine is reduced to its proper speed. Through the 
ccmbustion chamber A there extends a tube M preferably of 
conical form and made of iron or any other easily heated material, 
which upon the application of external heat rapidly vaporises the 
oil and allows the engine to be started in a very short time. On 
the end of the cylinder N there is formed a double casing O 
which serves for the double purpose of keeping the cylinder N 
cool, and also of heating the air admitted from the atmosphere 
before passing into the cylinder. Two or more passages P are 
provided, connecting the combustion chamber A and cylinder N. 
(Accepted August 28, 1895). 


ELECTRICAL APPARATUS. 


17,761, J. Brockie, Forest Hill, Kent. Electric Arc 
Lamps. [2 Figs.) September 18, 1894.—-The upper and lower 
carbon-holders A and B are connected together by chains or cords 
C passing over a pulley D or equivalent gear. On the upper end 
of the lower carbon is placed a nozzle E having prongs which 
hold down the carbon, but allow its ascent as it is consumed, the 
movement of both carbons — thus determined by the con- 
sumption of the lower. For regulating the movement the nozzle 
E is connected to the core F of a solenoid G having its coil in 
shunt from the lamp circuit (Fig. 1). In repose, the carbons are 
apart as far as permitted by a stop determining the descent of 
the core F. When the lamp is put in circuit, the solenoid is 
excited, attracting its core so as to bring the carbons near to- 
gether ; the attraction of the core is thus lessened, and the carbons 
separate, striking the arc. Afterwards, as the carbons become con- 
sumed, when the resistance of the arc increases, the core F is 
attracted upwards, bringing the carbonsnearer together. Should the 
































resistance decrease, the core descends, separating the carbons. The 
core F is preferably provided with an automatic pawl H and 
ratchet, permitting its free ascent, but limiting its descent. The 
pawl H being made of iron, its upper part is attracted when the 
core F is magnetised, and it is thus engaged with the ratchet J, 
which is kept up by a spring, but is free to descend a little when 
the pawl is engaged with it. When F is not magnetised, the pawl 
H is — from the ratchet J. A lever or other arrange- 
ment may be employed for reversing the movement communicated 
from the core, or the core may be arranged so as to be att 
downwards, the solenoid coil being in that case in the lamp cir- 
cuit. In any of these arrangements a differentially wound sole- 
noid may be employed. As shown in Fig. 2, the nozzle E may be 
stationary, the —— movement being applied to the upper 
carbon-holder A and pulley P over which the connecting chain or 
cord O passes, or other connection of the carbons. (Accepted 
August 28, 1895). 


16,999._ 8S. O. Cowper-Coles, London, and J. B. 
Alliott, Nottingham. Electric Switch. [2 Figs.) Sep- 
tember 6, 1894.—This improved switch is of the ‘‘ quick break” 
type, and is more especially adapted for use with large currents 
of low tension. The improvements consist mainly in the com- 
bination of two contact-pieces cut obliquely so as to leave a 
triangular or wedge-shaped space between them, and a sliding 
wedge-shaped bridge-piece for making contact with the said con- 
tact-pieces. The switch is mounted on a base A of slate or other 
suitable material. The wires B, B! are connected through the 
terminals with contact-pieces C, C! composed of four strips of 
copper, which may be separated by asbestos or other material 
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in the usual manner. These contact-pieces C, C! are cut off 
obliquely so as to leave a wedge-shaped space between into which 
the bridge-piece D fits. The handle E revolves on a spindle 
secured to the base A. Attached to the spindle isthe cam F. The 
bridge-piece D works in guides G, and is furnished with rollers 
H (or inclines may be used) against which the cam F works. A 
strong spring J is inserted between the bridge D and the handle 
E. In Fig. 1 contact is broken, and if contact is desired to be 
made, the handle E and cam F are turned in the direction of the 
arrow, thereby forcing the bridge-piece D to slide into the posi- 
tion shown in Fig. 2. On afurther turn of the handle the spring 
forces the bridge-piece D away from the contact-pieces O, U', as 
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spindle with a thumb-screw spindle L to secure the guide H upon 
its guide J in the positjon desired. Any other equivalent, such 





shown in Fig. 1. (Accepted August 28, 1895), 


20,017. A.G. New and A. J. Mayne, London. Re- 
ting Mechanism of Electric Arc ‘Lamps. [4 Figs.] 
October 20, 1894.—Two drums a, b to which are attached toothed 
wheels al, b' gearing together are carried in a frame d pivoted at 
the points e to hanging posts f attached to an upper plate g. The 
frame also carries a train of gears which operate an escapement 
or ratchet wheel 4 controlled by a pawl Ah carried by a plate ¢ 
secured to an armature j, but spaced apart by a distance-piece 
k, the armature being situated above a magnet J placed in ashunt 
circuit. The armature j is carried by an arm m pivoted at n to a 
fixed bracket o secured to one of the posts /, the armature being 
held up by means of a spring, and being also adjustable between 
set screws g,q. A spring r conneéted to one end of the pivoted 
frame and to the may late s enables the rocking frame to be 
quickly operated. To the other end of this frame is attached the 
core ¢ ofa solenoid u. Over the drums a, b pass metallic cords or 
chains v, w, the cord v supporting a frame 5 carrying the upper 
carbon, and the cord w Mer pt a frame 7 carrying the lower 
carbon. The shunt circuit is made from the post 13 to the magnet 
7 through the wire 14, out to the armature by the wire 15, through 
the pawl h and ratchet 4 (when these two are in contact), and 


















































through the framework to the _ 12. The arc is struck by the 
current passing through the solenoid u causing the core ¢ to be 
stivestel, thus rocking the framed and bringing the ratchet 
wheel 4 into contact with the pawl h. This causes the left-hand 
side of the anne to ea eo —_ -_ hee ees Soe 
separating the carbons, the jion of the ng that shown 
ie the figures. en no current is salir Gee h the lamp 
the frame d falls back, drawing out the core of the solenoid, 
bringing the carbons into contact, and raising the ratchet 4 from 
the pawl h. A stop 16 is provided to support the frame d@ when 
in this position, and a stop 17 to limit its upward movement. As 
the carbons burn away and the resistance increases between the 
points, the current flowing through the shunt circuit will be in- 
creased, causing the armature to be attracted to the et, 80 
that a release of a tooth will take place, the shunt coil current 
being absolutely broken. The release of the tooth allows the gears 
a', bl to turn, and thus, through the drums and cords, causes the 
carbons to approach each other, pon the through 
the shuaot circuit will again be restored by the release of the arma- 
ture bringing the pawl into contact with the ratchet. (Accepted 
August 28, 1895). 

‘17,922, M. Immler, London. Electric Arc Lamps. 
[2 Figs.] September 20, 1894.—A is the base of the lamp which 
supports the mechanism, B the frame forming the guides for the 
carbon-holders C, D. EF is a solenoid in series with the arc, 
which causes the ‘‘striking of the arc” to take place; F is an 
electro-magnet included in a shunt on the arc which regulates the 
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feed. The carbon-holders C, D are connected by a pitch-chain G 
which over a pinion G1 secured on a spindle G2, which is 
su) on bearings in brackets secured to the base A. The 
lamp is, therefore, approximately self-focussing. On the spinde 
G2 is also secured the brake wheel G?, H is a frame which is 








provided with hollow trunnions H! through which the spindle G2 
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passes without touching, and which are pivoted in brackets fixed 
to the base A. The brake disc I is eccentrically pivoted at I! in 
the frame H, and an arm I* is secured thereon which is connected 
by a spring clip J with the armature F' of the shunt electro- 
magnet F, The armature is carried on a spring F2 which tends to 
overcome the attraction of the magnet on the armature. The 
brake disc I is so arranged that as long as the armature F' is not 
attracted, the periphery of the brake wheel G3 is pressed upon by the 
disc I ; when, however, the armature F' is attracted by its magnet, 
it operates through the clip J to turn the disc on its pivot and 
relieve the pressure on the brake wheel. The end of the frame 
H a the iron core E' of the solenoid E, and the frame, on 
which the ehunt coil F is carried, is so weighted that when the 
core E' is lifted the frame turns on its trunnions H' in the direc- 
tion of the arrow until an adjustable stop H* comes in contact 
with the baseplate A. The amount of movement of the frame H 
does not, therefore, depend on the height to which the core E! is 
lifted, as the core simply rests on the frame, and is not rigidly 
connected therewith. As soon as the current is switched on, if 
the carbons are not already in contact, the current passes through 
the shunt coil F, and by the agency of armature F", clip J, and 
arm I° relieves the brake wheel G3 of the pressure of the disc I. 
The spindle G2 and pinion G! are, therefore, free to turn, and the 
upper carbon-holder being the heavier, descends, pulling up the 
lower carbon-holder by the chain G and bringing the carbons 
together. The shunt coil is short-circuited by the arc. and the 
armature F', being no longer attracted, causes the disc I to press 
on the periphery of the brake wheel G3. At the same time the 
series coil E, being energised, draws up the core E! and relieves 
the frame H of the weight thereof. The frame H then turns on 
its trunnions H! in the direction of the arrow, and the disc f, 

ressing on the periphery of the wheel G3, rotates the same, draw- 
ng the carbons apart and striking the arc. As the resistance of 
the arc grows larger with the increase in its length, the shunt coil 
F is energised, and attracts its armature F', this turns the disc I 
on its pivot, and allows the brake wheel to turn, and the lamp 
feeds. (Accepted Auguat 28, 1895). 


LIFTING AND HAULING APPLIANCES. 


16,934. B. C. T. E. Boyesen, London. Transferring 
Coal, &c, [4 Figs.) September 5, 1894.—This invention has 
more particularly for its object to enable coal to be expeditiously 
transferred from barges or lighters to stores or wharves or to 
ships’ holds or bunkers at an expense considerably less than that 
appertaining topresent methods of carrying out the operation, 
and the invention consists essentially in a barge or lighter 80 con- 
structed that an ordinary endless chain and bucket elevator may 
be used for raising the coal. The discharge of coal from a lighter 
by such means has hitherto been impracticable, owing to the mass 
of coal oe eng | the action of the elevator, as must necesearily be 
the case when the lower end of the elevator is buried directly in 
the coal. According to this invention the barge or lighter is pro- 
vided with raised floors A, A', A?, sloping from both sides and 
ends downwards to a well B in which the lower end of the elevator 
Cworks. The well is separated from the cargo by bulkheads so 





arranged that the coal which slides automatically down the in- 
clined floors A to the mouth of the well is ——— from entering 
the well except at theinlet D. The well B is situated at one side 
of the barge at about the middle of its length, one side — 
formed by the side of the barge itself, and the others by two fixe 
cross bulkheads b, b, and a sluice door D', adapted to slide in 

uides in the bulkheads b) and worked by hand gear from above. 

he bottom of the well ies below the level of the lowest point of 
the inclined floor A leading directly to the inlet D so as to admit 
of the elevator descending deep enough to directly receive the coal 
from the floor A on its ascending side. In order to compensate 
for the reduction of space in the hold of the barge, caused by the 
use of the raised sloping floors, raised coamings ¢ may be 
a around the hatchway so as to permit of the coal or other 
cargo being heaped up to a greater height than would otherwise 
in practice be possible. (Accepted August 28, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


20,067. F. Stubbs, Sheffield. A Method of Car- 
buretting the Surfaces of Armour Plates. (2 Figs.) 
October 20, 1894.—This invention relates to the carburetting of 
the surfaces of armour plates 80 as to render the surface metal of 
such character that, on being euitably tempered, it has the hard- 
ness and strength desired to resist penetration by projectiles. 
For this purpose the plate is subjected to cementing action by 
keeping fused on ite surface for atime, a layer of cast iron or 
other metal or alloy containing a considerable proportion of 
carbon. This may be effected by supporting the plate with its 
lower surface which is to be cemented immersed in the molten metal 
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below it, but it may be more conveniently done by bedding the 
plate in suitable refractory material in the furnace, having the 
molten metal above it to cement its upper surface. Fig. 1 is a 
section of a furnace showing a plate A ~ rE by refractory 
props C, with its under surface immersed in a bath of molten 
metal B suitable for carburetting it. Fig. 2 is a section of a fur- 
nace showing the plate A sunk in the bed of the furnace, which 
may have the supports C, with alayer B of the molten Pay mre on | 
metal kept over it. Inventor claims: ‘‘ The herein descri 
method of carburetting the surface of an armour plate by main- 
taining in contact with the surface molten cast iron or other metal 
or alloy containing a considerable proportion of carbon.” (4c- 
cepted August 28, 1895). 


PUMPS. 


19,621. A.B. Brown, Edinburgh. Hydraulic Pump- 
ing Apparatus for Mines. [5 Figs]. October 16, 1894.— 
The underground apparatus comprises three single-acting plunger 
cylindera A, B, and C, the plungers A 1, B1, and C 1 of which are 
in the same pieces with or fixed to plungera D 1, E 1, and G1, of 
three directly-acting motor cylinders, D, E, and G, worked by the 
water from the motor pumping apparatus at the surface. For the 
purpose of controlling and harmonising the motions of the motor 
plungers D1, El, and G 1 so as to avoid concussive strains, the 
three plungers or rams are connected to three equidistant cranks 
D 2, E 2,and G 2 on a rotating shaft H, and this shaft actuates a 
valve J for distributing the motor water to the motor cylinders 
D, E, and G. In the modification shown, each pump plunger A 1, 
B 1, C1 is made of an area equal to the sum of the motor-plunger 
area plus the area designed to act on the water to be pumped ; 
and it is bored out to work upon a pipe K screwed or otherwise 
fixed inside of the pump cylinder, the outer end of the pipe K 
communicating by a p : K 1 either with the return-pressure 
pipe of the motor apparatus or with the rising main of the pumps. 
With this arrangement so much of the pressure in the motor cy- 
linders D, E, and G as is due to the column in the pipes com- 
municating between the underground apparatus and the surface 
apparatus is balanced, whatever may be the vertical length of that 
colump. It follows that in the return strokes of the motor 
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plungers D1, E 1, and G 1 the pressure due to the column has not 
to be contended with, and the force which in seme existing 
apparatus has to be transmitted through the crankshaft H to 
meet that pressure has not to be provided for. The improved 
valve J is worked directly by the crankshaft H, and comprises an 
eccentric M fixed on the shaft and a ring M 1 fitted to the eocen- 
tric, and moving upon a port face-plate M 3 fitted in the valve-box. 
The pressure water is admitted to the outside of the ring valve 
M 1 by the pipe N, and finds its way to the motor cylinders D, 
E, and@ through ports P,Q, and R, which communicate by 
pipes P 1, Q1, R 1 with their respective cylinders, and which are 
uncovered in rotation by the ring valve, the exhausts taking place 
through the same pipes into the interior of the ring valve, and 
thence through a central port Sin the port face-plate M3. The 
central port S communicates with the return-pressure pipe L. 
The shalt. H extends in opposite directions from the valve and 
through opposite stuffing-boxes formed in the valve-box, and both 
ends being of the same diameter, any internal pressure acts 
equally in both directions and is balanced. The pressure in the 
exhaust passage is also balanced by means of a small passage 
H 8 formed through the part of the shaft H within the valve-box, 
and communicating between the exhaust passage S and a chamber 
J 1, in which chamber the pressure acts on a trunk J 2 formed on 
the shaft H, and of the same area as the eccentric M. (Accepted 


August 28, 1895). 
MISCELLANEOUS. 


17,964. A. Kinder, London. Malt Kilns. [4 Figs.) 
September 21, 1894.—This invention relates to improvements in 
malt kilns of that class or type wherein two or more floors are 


employed. Hitherto the floors of multi-floored malt kilns have all 
been of equal superficial area, consequently when the partially 
dried malt was transferred from one floor to another, the thickness 


of the layer was diminished owing to the reduction in bulk of the 
malt, the result being that heat was unnecessarily wasted. Now 
according to this invention, in lieu of employing kiln floors of 
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equal superficial area, each floor is constructed of greater area 
than the floor immediately beneath, the superficial areas of the 
several floors being so proportioned that, when at the proper 
ace the malt is transferred from any one floor to that next 

neath, the thickness of the layer shall, by reason of the con- 
tracted space that it occupies, remain constant or nearly so, not- 
withstanding the reduction in bulk that hastaken place. A, Al, 
A? are three kiln floors, each floor being of greater superficial 





area than the floor immediately beneath. B, B represent the en- 
closing walls of the malt chambers, and C, C are the outer walls 





of the kiln. D is a fire shaft which terminates in the spark 
chamber E, from which radiate distributing flues F. G is the 
furnace and H is the ashpit, both of which are provided with 
close-fitting doors. Surrounding the fire shaft D is an air passage 
I, from which partially heated air is led by the flues F! into the 
triangular flues K in the corners of the malt chambers, the flues 
K terminating just beneath the wall plate of the cone. Each of 
these flues K would be provided with suitable dampers to enable 
them to distribute cooler air from the basement, or to change the 
air from floor to floor, or to force a heavy current of warm air 
through the green malt for extracting moisture therefrom and 
sweetening the malt. L is a fap, the outlet of which has two 
valves, one valve, when the ashpit and firedoors are closed, sup- 
plying through a flue sufficient air to the ashpit to keep the fire 

eat constant, whilst by the other valve air is behind the fire 
shaft through another flue and supplied to the drying floors as re- 
quired, or may or may not be passed direct through the green 
malt on the topmost floor. A malt kiln constructed according to 
this invention possesses much greater storage capacity than kilns 
of the ordinary kind with floors of equal superficial area. (Ac- 
cepted August 28, 1895). 


19,463. R. B. Gow, Dalry, Ayr. Se 
Grease, and Alkali from the Usea : 
Washing, &c. [5 Figs.) October 13, 1894.—The used liquor is 
transferred from one of two settling tanks A1, A2 provided for 
alternate use into the second, O, ofa series of evaporating tanks B, 
C, D, the first and second tanks B,C being on the same upper 
level and communicating with each other by a bottom pipe, and 
connecting the ends of the tanks furthest from each other. The 
first tank, B, to the bottom of which the most intense heat is 
applied, is deeper than the second, C, to accommodate the boiling 
and frothing taking place, and is made with an overflow outlet 
Blinto the second and cooler tank C. A constant circulation 
takes place through the bottom connecting pipe from the cooler 
second tank C to the hotter first tank B. Heat is applied by 
means of a furnace E directly under one end of the first tank B, 
and the fire gases find their way through one or more openings 
E1 in a brick partition into a chamber F, having a calcining 
hearth F 1 formed in the bottom of it. From the calcining chamber 
F the fire gases proceed through openings F2 in a second brick 
partition, and whilst in the calcining chamber and beyond it, 
acting on the bottoms of the first and second tanks B, C, proceed 
over the third tank D, and finally under the third tank to a flue G, 
communicating with a chimney. The first and second tanks B, 
C have a cover B2 over them; and the vapour arising from the 
I'quor in them is drawn into the main flues and thus disposed of 
in an inoffensive manner, the communication being by preference 
by a short vertical pipe C1 fixed in the second tank C, and also 
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serving as an overflow pipe. When the liquor is in the third 
tank D, into which it is charged periodically from the first tank 
B through a delivery pipe B3 provided with a plug, the fatty or 
carbonaceous matter in it is liable to become ignited if flame 
reaches it from the calcining chamber F, and to avoid that the 
third tank D is placed sufficiently far from the calcining chamber. 
The fire gases are made to pass onwards in close contact with the 
liquor in the third tank D by depending dampers D1, D2, D3, 
another damper D4 being arranged at the extreme end of the 
tank for closing the passage there when required. The fire gases 
must pass under the bottom edges of the dampers. From the third 
tank D the liquor, after sufficient concentration, is transferred to 
shallow pans H J, H 2, H 8 outside the main buildings. The liquor 
is allowed to cool in the outsid ns, wh pon the wool grease 
rises to the surface and is separated by skimming it cff. The 
liquor from which the grease has been separated is next trans- 
ferred to a small pan J, in which it becomes heated again, and 
from which it is transferred to the hearth F1 in the calcining 
chamber Ff, where its concentration is completed, the combustible 
matter in it finally taking fire and thereby supplying a part of 
the heat for evaporating the liquor. The material is removed 
from the chamber F in a highly heated state, and is allowed to lie 
in one or other of two bins F 3, F 4, where the combustion of the 
carb matter b pleted. The residue, after the 
combustible matter has been burned off in the calcining chamber 
F, and bins F 3, F 4, consists of crude potash or other alkali. (Ac- 
cepted Aujust 28, 1895). 











UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent Jaw cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 & 36, Bedford- 
street, Strand. 








GoLpD IN Russi4.—According to the latest statistics, 
the quantity of gold which during 1894 was brought to 
the Mint by the caravans, amcunted to an aggregate of 
2583 pood (about 93,000 lb.), which is 81 pocd (about 
290 lb.) less than in 1893. This decrease is due to the 
smaller yield of the Ural and Tomsk districts, whilst as 
regards the Government of Irkutsk, there was an increase 
of over 50 pood. With regard to the yield of 1893 and 
1892, it should be remembered that it was not only above 
the average of the last 10 years, but also exceeded any one 
year’s — of the last decade. In Transcaucasia new, 
and it is thought valuable, discoveries of gold sand have 
been made at the River Tschoroch. At the same time, 
gold quartz has been found in the Vale of Talgom. Gold 
sand has also been found in some of the tributaries to the 
Tschoroch, Adanutschu, and Berta-Ssu. The whole dis- 
trict) from Batoum to Artysch and Ardapug has been 
thoroughly prospected, 
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Derwent Iron and Steel Works, WORKINGTON, Cumberland. 
Yorkshire Steel and Iron Works, PENISTONE, near Sheffield. 
Grimesthorpe Ordnance Steel, Tyre, and Spring Works, SHEFFIELD, 
Qld and New Oaks Collieries, BARNSLEY. 
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THE CELEBRATED 
BEST REFINED CAST STEEL F ILES . “Camel,” & ** Oyclops.” 
And TILGHMAN’S PATENT SAND-BLAST FILES. 


WATER TUBE BOILERS. 


“BELLEVILLE” IY P=E. PATENT. 


FIRST USED, 1849. | LATEST PATTERN, 1898. 
Adopted by British, French & Russian Navies for all horse-powers, and fitted to Steamships of the Mercantile Marine of Largost & Fastest Design. 
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ADOPTED BY BRITISH NAVY IN 
H.M.S. “ POWERFUL,” 25,000 I.HP.; “ TERRIBLE,” 25,000 ; “ GLADIATOR,” 10,000 ; “ FURIOUS,” 10,000 ; “ ARROGANT,” 10,000 ; “‘SHARPSHOOTER,” 3500. 


FITTED ON BOARD THE FOLLOWING VESSELS OF THE FRENCH NAVY. 


LHP. LHP 














‘ Voltigeur ” (Dispateh Boat +» +» £000 | ‘*Latouch ” d Cruiser) 7400 **Brennus ” (Battleship, 1st Class 14 ‘000 ** Paseal ” (Cruiser, Set-claan ‘ p+ 4 
bee Milan ” Me “4 ) oe -» 3800) ‘*Chan ae — ees — 740 rehouart ” (Coast Batt = oe 500 ** Catinat” a er) .. oe 
: ‘Hirondelle” (raiser) ae vtec anes 2100 | * Charner” ve rat 7400 ** Bruix” iipmeures Coates) - -- 8800 | ‘* Galilée” er . 6600 
“Crocodile” (Gunboat) :. :. °. ~450| ‘* Abervrach” (Tug) . ".. °170|*Bugeaud” ,, ++ 9000 | **Lavoisier” cee 
. iit (Dis eau © (cralser sa 9400 panda 7(Dispateh boat ‘a hes “3200 pe: Bouvet "(Battle Shi r) 18 Claza) 14 8500 gharlemagne (Battleship, 1st- class) 14, 2500 
“a ss ave ouve’ . 000 ” 
‘ Alger” (Cruiser, 1st Class) "5000 | * Lenin © bene Gambon) 600 | **Pothuau” (Cruiser, 1st Class) :. 10,000 | “* Gaulois” = 9 14;500 
‘‘Minine” (Armoured Frigate) .. .. 6000 “Standard” (Im rial Yacht) . - 15,000 oo pean = Cempental ae 1 New Crui ee Ste 7600 
, Groziastehy ” (Gunboa _ ++ — «- 2000] * .. Gremyasehy ” Gunboat) 2000 | ** Tzar ce ae owe , SOO Ow 408 Class Battleship . «» oe 14,000 
**Marevo ” (Imperial Yacht) +»  . 200! “Otviagni” (Gunboat) .. .. «.. 2000 “Rossya” + ae ee 
MESSAGERIES MARITIMES CO.’S STEAMERS. 
7000 
LHP. | 66 “s ” LHP 
“ "(Cargo Boat) .. .. .. 1800 ——. ” (Mail Ship)... « «+ 7000 Armand Béhie” MailShip) .._ .-. est S ons” (Mall Ship) Lo i 
“Sindh” (Maney cl 800 ——— on ll! aa” 7ooo «Chit (Mail Ship) = + 6000 
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WESTERN RAILWAY CO.’S STEAMER “LA  TAMISE” (High-speed Packet Boat), 4500 I.HP. 
WILSON LINE STEAMER “OHIO,” 1600 I.HP. AMERICAN NORTHERN S.S. CO.’S “NORTH-WEST” and “NORTH LAND,” 7600 I|.HP. EACH, 
S.S. ‘‘KHERSON,” 12,600 I.HP., building by Messrs. R. & W. Hawthorn, Leslie & Co., Newcastle-on-Tyne. 
FITTED ON BOARD STEAM YACHTS “SHEARWATER,” “CORYELL,” “WILD-DUCK,” “ SULTANA.” 
S.Y. “LA BELLE SAUVAGE.” G. L. WATSON, GLASGOW. 





As a Donkey Boiler, and for all auxiliary purposes the “Belleville” Type is used on the largest vessels of French, Russian, Spanish, Greek, &c., Navies. 
A special type is built for Steam Launches working with sea water, &c. Over 200 Launches and Pinnaces in the French Navy have already been fitted. Can be worked 
to any pressure and to supply all horse-powers; the smaller and Portable designs being specially adapted and suitable for Electric Light Installations, Hotels, Stores, &c., &o. 
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MAUDSLAY, SONS and FIELD, Limited, Lambeth, LON DON ‘ 
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Purchase, Inspect, and Ship Material 

and Machinery for Engineers and 

Contractors abroad, and act as Home 

Agents for Foreign Dockyards, 

Arsenals, Railways, Engineering 
Shops, Foundries, &, 
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MANCHESTER. “ 
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JNO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
10 & 1, QUEEN STREET PLACE, LONDON, E.C. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers, 
Rails and Rolling Stock provided to 
Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete, 


CORRESPONDENCE INVITED. 
Monthly Prices Current of Engineering Material mailed free on application. 





Telegraph Codes used :—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; & our own Private Code. 
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THE SERPOLLET STEAM CARRIAGE. 
(Concluded from page 474 ) 

WUILE it was evident that there were still many 
alterations and improvements to be made in the 
vehicle, sufficient experience had been gained to 
prove that the Serpollet generator and motor were 
thoroughly well adapted for the propulsion of 
vehicles, because it was possible to maintain a 
pressure of from 15 to 20 atmospheres by the simple 
injection of a continuous stream of water, while 








arrapgement, as foreseen, did not prove satisfac- 
tory, because of the unavoidable disadvantage of 
insufficient stability, especially at high speeds, and 
four wheels were found to be necessary. It was, 
therefore, decided to so far modify the ordinary 
arrangement of a two-wheeled fore-carriage as to 
control its rotating movement by means of gearing ; 
this arrangement is illustrated in Fig. 7, page 500, 
which shows the steering wheel that regulates the 
turning movement of the front axle, by means of 
gearing and an endless screw. On the lower part of 











zontal plane around the bearings of the crosshead 
P. To this crosshead is rigidly attached the lever 
M, Fig. 8. The manner of working this system 
will be understood by reference to the diagram, 
Fig. 8, where it will be seen that the ends of the 
levers M M are kept at a fixed distance apart by 
means of a connecting-rod, and any movement 
transmitted to this rod is transferred to the wheels 
through the levers, which, however, pass through 
different angles when shifted as indicated by the 
dotted lines in Fig. 8. By this system the car- 






































the pressure could be raised at will when extra 
power was required, by increasing the quantity of 
the feed. In the next type of carriage, consider- 
able modifications were introduced, although the 
general features embodying these advantages were 
retained. While the method of steering adopted 
in the earlier carriages was satisfactory, it was 
by no means applicable when a fore-carriage was em- 
ployed, because every obstacle encountered by one 
of the forward wheels would tend to twist the fore- 
carriage, which could only be kept in its proper direc- 
tion by a strong effort on the part of the conductor. 
With a full knowledge of this difficulty, further ex- 
periments were made with a tricycle, the front wheel, 
however, being mounted in a fore-carriage ; this 
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the vertical spindle that carries the steering wheel 
placed in front of the driver, as shown in the 
illustration, there isa wheel carrying a pitched chain 
that passes around a larger wheel made fast on the 
axle. We may here make a passing reference to a 
new method of steering devised by Mr. Jeantaud. 
In this arrangement the forward axle is not 
movable, but is fixed parallel to the rear axle, as is 
shown in Fig. 8; the ends are given to an en- 
larged scale, in plan and elevation, by Figs. 9 and 
10; from these figures it will be seen that the fixed 
axle terminates in a fork at each end in which is 
placed the T-piece P made with bearings and ex- 
tended to carry the wheel. By this arrangement 
a free movement is allowed to the wheels in a hori- 
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riage can be turned very easily and with quite a 
short radius. For the present, at all events, this 
system of steering gear has been definitely adopted 
by Messrs. Serpollet. 

We will now proceed to examine the fourth form 
of carriage, which may still be considered almost as 
a standard type, although it was put into service 
during the year 1892. Figs. 11 and 12, page 501, are 
diagrams showing it in elevation and plan. Itisa 
four-wheeled carriage, with seats for nine persons. 
As will be seen from the drawings, great care has 
been exercised in utilising all the available space. 
Beneath the first seat is a chest for tools and spare 
parts; under the second is placed the motor on 
one side and the water tank on the other, while 
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SERPOLLETS STEAM ROAD CARRIAGES AND BOILER. 
(For Description, see Page 499.) 
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beneath the end seat, space has been found for the 
generator, coal bunkers on each side, and the auto- 
matic feeding mechanism leading to the firegrate. 
The steam, before being exhausted into the air, 
passes into a chamber above the firebox, where it 
is heated and allowed to escape, at the same time 
providing sufficient draught in the deflected 
chimney, which will be seen at the back of the 
vehicle. The boiler is formed of four groups of 
tubes, each coil about 13 ft. in length ; the steam 
produced in the lowest coil is superheated succes- 
sively in the three others. As will be seen from 
Fig. 12, the steering gear employed is that already 
referred to as having been introduced by Mr. Jean- 
taud. The consumption of fuel is about 3.5 Ib. 
per mile, the average speed attainable being 12.5 
miles per hour on a level and fairly good road, but 
rising to 18.5 and even 25 miles under exceptionally 
good conditions, and for very short distances. The 
coal storage is sufficient for a journey of about 40 
miles, but the water tank has to be refilled about 
every 25 miles, This carriage has been tested 
under very varied conditions ; inthe Vosges, in the 
Nord, in Normandy, from Paris to Lyons and to 
Marseilles; one reason for travelling over such 
different districts was to obtain experience on the 
action of different qualities of water on the boiler ; 
it is stated that under no circumstances were any 
signs of inconvenient incrustation discovered. 
Messrs. Serpollet have demonstrated that their 
system can be applied to a great variety of different 
types of carriages by constructing a considerable 
number of different kinds; one is illustrated in 
Fig. 13, page 500, which shows a travelling landau, 
somewhat heavy and solidly constructed, but which 
leaves little to be desired for traversing fairly good 
roads, and which can be closed or opened at will. 
Another quite successful type was a brake, capable 
of holding 10 or 12 passengers. While pursuing 
this work, the inventors did not forget that a still 
broader application of their motors and generators 
for road traction might be possible, and they con- 
structed some vehicles adapted for the transport of 
goods, and especially for military purposes. For 
the latter there appeared much to be gained in the 
efficient substitution of mechanical for horse trac- 
tion. That such is the case is shown by the fact 
that heavy traction engines are frequently used for 
the transport of military trains and batteries. But 
this means of employing mechanical power is open 
to many disadvantages, and frequently it is not 
available. It appeared much more reasonable, 
therefore, to extend the idea of furnishing separate 
vehicles with their own means of locomotion. 
With this object, Messrs. Serpollet constructed an 
ammunition wagon for the French War Depart- 
ment. The problem to be solved was by no means 
easy, because it was necessary to build a wagon of 
sufficient weight and dimensions to transport loads 
of 1.5 tons over a distance of 25 miles without stop- 
ping, and at an average speed of five miles per hour. 
It was also a necessary condition that this wagon 
should be able to haul a second vehicle loaded to 3 
tons at a mean speed of 2.5 miles per hour. Messrs. 
Serpollet, however, constructed such a wagon,'which 
must have fulfilled the conditions prescribed, since 
it gave full satisfaction at the French War Office. 
It is illustrated in Fig. 14, page 500, Figs. 15 and 16, 
page 501, being diagrams of the wagon in elevation 
and plan. It will be seen from Fig. 14 that Mr. 
Jeantaud’s system of steering gear is not adopted ; 
the steering wheel, which is placed in front of the 
conductor’s seat, carries at the bottom of its spindle 
a wheel, around which passes a chain that controls 
the turning of the fore-carriage. The conditions 





the same time as light as possible ; the generator is 
nominally of 15 horse-power, but owing to the very 
elastic capacity of the Serpollet system, it is claimed 
that five times this energy can be developed on an 
emergency, which is sufficient to propel the wagon 
over the worst roads and up very steep inclines. 
With 15 horse-power delivered from the boiler, a 
mean speed of 9.3 miles an hour has been obtained. 
The water tanks placed below the floor of the wagon 
can be seen in the general view, and also at E E, 
Figs. 15 and 16; they contain a sufficient supply 
for the stipulated distance of 25 miles; the coal 
bunkers are placed at GG. The generator weighs 
450 kilogrammes (990 lb.), and full steam can be 
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prescribed on the constructor included the obliga-| raised in from 15 to 18 minutes after the fire 
tion to adapt an efficient steering gear to the exist- | has been lighted ; it is not composed of spiral tubes, 
ing pattern of fore-carriage, and without altering} but of 24 straight ones 21.6 in. long, so that it 
the type of construction in the underframe of the | forms a different type, to which we shall refer in 
vehicle. As will be seen from lig. 14, the general | more detail presently, when speaking of the latest 
type of military wagon has been adhered to, and a| nature of carriage constructed by Messrs. Serpollet. 
good idea of its large capacity is given by the num- | The motor shown at M, Fig. 16, is placed at the 
ber of persons that it contains. Exhaustive tests|rear under the floor of the wagon; it is carefully 
proved that the conductor could always maintain | inclosed to protect it from dust, but at the same 
complete control over the wagon, and that the | time is very accessible for lubrication or inspection ; 
means of steering were simple and entirely reli-| it increases the stability of the carriage by lowering 
able ; the driver’s seat is placed in front, and near|the centre of gravity. The motor is generally 
it, on the right-hand side, is the lever of the start- | worked with a pressure of 71 1b. per square inch, 


ing pump and the wheel D of the steering gear ; on 


but on an emergency this can be raised to 25 atmo- 


the left is the regulator for admitting water into| spheres. As will be seen on the sketch, it has two 
the generator, and in front is the pedal connected | cylinders, and is provided with a Stevenson link 
with the brake. Figs. 14 to 16 show clearly the| reversing gear. The diameter of the cylinders is 
position of the motor attached to this wagon, in| 5.11 in., and steam is admitted during 70 per cent. 
which it was essential for the particular service | of the stroke. Thetwo driving wheels are actuated 
strong, and at 





that all the mechanism should 





by means of pitched chains from an intermediate 


shaft, and are geared to two speeds, one of which 
is employed when the wagon is running alone, and 
the second when hauling another vehicle. The 
following are some details of consumption of fuel, 
speed, &c., which are of considerable interest, as 
they are official, and appear very favourable to the 
employment of self-propelled vehicles. It has been 
shown from several trial runs of 25 miles that the 
mean speed at 8.7 miles was obtained with a con- 
sumption of 8.8 Ib. of coal and 46.2 lb. of water 
per mile. From these figures the cost of trans- 
porting a load of 1.5 tons over one mile may be 
easily deduced. It was found that there was no 
difficulty in climbing 13 per cent. grades with a 
total load of 4.3 tons. This military wagon has 
not yet been definitely adopted by the French 
artillery service, and its acceptance into general 
use is, indeed, doubtful; in war a chance shot may 
fatally damage the motor, or the water supply may 
not be available, whilst horse traction is always 
more easily obtained. But in any case the useful- 
ness of the application for many military purposes 
has been proved beyond doubt. 

We may now pass on to consider the latest type 
of steam carriage which has been manufactured by 
Messrs. Serpollet, and illustrated by Fig. 17, page 
500, while Fig. 18, annexed, is a diagram. This 
carriage weighs 1540 1b. empty and 1980 lb. loaded ; 
the generator is placed at the back, and is in- 
closed inacasing. It is, like that of the artillery 
wagon described above, composed of straight tubes; 
in front of the boiler is placed the coal bunker, 
from which the grate is fed automatically. Beneath 
the principal seat is the water tank, and the motor 
is immediately under the floor of the vehicle ; this 
motor is coupled to the driving wheel by a chain. 
Various devices on this carriage are similar to 
those on the artillery wagon. The steel tubes 
forming the generator were tested to 200 atmo- 
spheres; the working pressure is about 350 lb. 
With this and with a load of four passengers, 
speeds of from 9 to 15 miles, and even to 22 
miles on a moderate grade, have been obtained. 
The consumption of coke, according to information 
furnished by Messrs. Serpollet, is about 3.5 lb. per 
mile ; the cost of oil for lubricating varies from 
half to one centime; these figures have been 
averaged from trial runs amounting to nearly 2(0 
miles. As we have already pointed out, the boiler 
now employed differs very largely from those used 
in the earlier types, which, although very efficient, 
nevertheless presented some disadvantages, espe- 
cially with regard to irregularity in the superheat- 
ing of the steam, and extravagance in fuel. The 
straight tubes of which this latest type of boiler 
is composed, are made of very thick steel, solid 
drawn, so as to be without a weld; by reference 
to Figs. 19 to 21, page 501, the cross-section of 
the tubes, as well as the method of assembling them, 
will be understood. It will be seen that the tubes 
are not circular, but are stamped after drawing, so 
as to have a concave side, which, however, does 
not extend as far as the ends, which are left 
circular for convenience in attaching the various 
elements (see Fig. 21). Water is admitted at the 
base of the boiler, near the firegrate ; here it isalmost 
immediately converted into steam, which becomes 
superheated as it passes through the upper tubes to 
the steam pipe leading to the motor. With this 
new arrangement the gases of combustion passing 
from the firebox are economically utilised, with the 
result that a considerable saving in fuel is effected. 
As in the other types, very little water is admitted 
into this boiler, but on account of the great thick- 
ness of the tubes, these latter are able to absorb and 
retain so much heat as to render them unaffected 
by any temporary variations in the intensity of the 
fire. At the present time three different classes of 
tubes are manufactured ; those of 2.48 in. exterior 
diameter and .39 in. thick ; others 2.83 in. in dia- 
meter and .47 in. thick, and the largest form of 
3.27 in. and .51 in. thick, the respective weights 
being 8.9 lb., 12.30 Ib., and 14.1 1b. per foot ; the 
width of the water space varies from .04in. to 
.12 in. These tubes contain a very large amount of 
metal relatively to the quantity of water admitted ; 
thus the 2.48 in. tube, weighing 8.9 lb. per foot, 
only contains 1.3 oz. of water per foot. The 
heaviest section, weighing 47 lb., contains 2.7 oz. 
of water. In consequence of the great differences 
between the weight of the tubes and the water 
they contain, the heat accumulated is largely 
ample to compensate even for considerable varia- 
tions intemperature of the fire. Some interesting 





experiments have been made in clearing away the 
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traces of incrustation that occasionally accumulate, 
and it has been found in all cases sufficient to blow 
off the boiler suddenly when under full pressure ; 
when this is done any scale that has been forme 
on the sides of the tubes is suddenly ejected. The 
Figs. 19 to 23 show the construction of the boiler 
so clearly that we need not consider its details any 
further ; the total height of the boiler is 37.40 in., 
and its greatest diameter is 31.50 in. The form of 
the grate is shown in the drawings ; the length of 
the bars is 14.57 in. The boiler tubes are of the 
smallest section, that of 2.48 in. ; they are arranged 
with a clear space of .98 in. between them so 
far as the lowest row is concerned, this clear- 
ance being gradually reduced to .7lin. in the 
top row. The total heating surface is 26.9 square 
feet, and the total weight of the tubes is 363 lb. 
Inside the iron casing round the boiler is placed a 
refractory brick lining, and the radiation of heat is 
still further checked by the addition of a thickness 
of silicate cotton ; this material is also used to in- 
close the chimney for a part of its length. The 
firedoor is shown on Figs. 22 and 23, and there is 
also a door through which the outside of the tubes 
can be cleaned. We said just now that the motor 
of this vehicle is placed beneath the floor, and its 
position is indicated in Fig. 18 ; some details of the 
engine are given in Figs. 24 and 25, page 499. The 
connecting-rods are coupled to a cranked shaft, on 
which is mounted the pinion that transmits the 
movement of the engine to the driving wheel of 
the carriage. This pinion is geared into a toothed 
wheel on the shaft, from which the rear wheels of 
the carriage are driven; at the ends of this shaft are 
two wheels, each made with ten teeth, that drive a 
pitched chain passing over another and larger wheel, 
which is solid with the wheels of the vehicle. 

Besides propelling the carriage, the motor is used 
to drive the feed pump shown in Fig. 25; the cy- 
linder of this pump is .98 in. in diameter, and the 
length of stroke is .79 in. The system of automatic 
lubrication in the Serpollet motor is extremely well 
worked out ; in arranging it the inventors kept in 
view the desirability of saving the conductor as 
much trouble as possible, and, indeed, the incon- 
venience which would be involved by the necessity 
of a frequent examination and lubrication of the 
machine when travelling, is too evident to be en- 
larged upon. 

We have devoted considerable space to a descrip- 
tion of the gradual development by Messrs. Ser- 
pollet of their system of mechanical road traction, 
because it would appear, in France at all events, 
that some of the main features which they have 
introduced and proved to be successful, are likely 
to be generally adopted. The use of this method of 
traction will probably before long be very greatly en- 
larged, and the attention of several leading French 
manufacturers is now turned seriously towards this 
new industry. We believe that Messrs. Serpollet 
have recently associated themselves with Mr. 
Decauville and Mr. Bland, himself a prominent in- 
ventor of mechanical road carriages, with the pur- 
pose of manufacturing such vehicles on a large 
scale. We trust, on an early occasion, to say some- 
thing about the Bland system, in which many of 
Messrs. Serpollet’s details, including those of the 
generator and the motor, are adopted. We shall also 
have something to say about other systems which 
have proved more or less successful in France. 





ELEOCTRIO TRAOTION.—No. XXXVII. 
By Pure Dawson. 

CENTRAL Stations: Cuicaco City Ratiway. 

Unit quite recently the City of Chicago would 
not allow trolley lines within its boundaries, but 
with the universal American acceptance of this 
mode of traction, Chicago has joined in the march 
of progress, and there are as many trolley lines 
there at the present day as in any other Ameri- 
can city. The Chicago City Railway Company 
owns horse and cable roads as well as electric, its 
total amounting to 162 miles of track, of which 35 
miles are cable, 74 miles are electric, and the re- 
mainder, horse. The track is standard gauge, 
4 ft. 81 in., and 100-Ib. girder rails are used. There 
are 218 electric motor cars, and 1221 ordinary cars, 
which are utilised to make up trains drawn by 
motor cars. The electric power-house is built of 
red brick, one storey high, with a trussed roof. 
From without the building has the appearance of 
having two storeys, although in reality it has but 


d | 128 ft. 


very handsome appearance. It is finished in red 
brick and wainscoted to a height of 7 ft. with 
enamelled white tiles. Its dimensions are 90 ft. by 
At present there are only four engines and 
four dynamos installed. These engines drive in pairs 
on to built-up flywheels 18 ft. in diameter and 
weighing 50,000 lb. 

The hub of the flywheel is pressed on to the shaft. 
Each arm (there are 10 in each wheel) is recessed 
4 in. into the hub, the flanges are then securely 
bolted to the hub with heavy reamed bolts fitted to 
reamed holes, and each segment of the rim is bolted 
to the arm with four heavy bolts and keyed with 
tapered side keys. The rim of the wheel is grooved 
for 21 wraps of 1}-in. rope. The connecting-rods 
are solid steel forgings with cast-steel boxes filled 
with Magnolia metal. The crankpins are 8 in. in 
diameter by 8} in. long, and the crossheads are of 
steel with removable pins, 7 in. by 7}in. The 
piston-rods sre 5 in. in diameter. The crank- 
shafts are hammered steel forgings 14 in. in the 
bearings and 16 in. in the hub of the wheel. The 
bearings in the frame are built to accommodate the 
14-in. shaft, and are 26 in. long. Metallic Golden 
Rod packing is used through the engines, and 
Wheelock piston packing is in all the pistons. The 
ee are of cast steel, and are of a new and unique 
orm. 

The engines are of the Wheelock type, and fur- 
nished with Hill valves. These engines have un- 
usually heavy crossheads and crankpins, all parts 
being made sufficiently strong for larger cylinders 
than those now employed, the idea being that 
if additional power should be required, larger 
cylinders can be substituted. The floor around the 
engines is covered with tin, from which waste oil 
can readily be removed, a very desirable feature, 
and one which facilitates the labour of keeping the 
engine-room in a cleanly condition, this station 
being noted for the attention paid to this im- 
portant detail. The engines run at 100 revolu- 
tions per minute at 1001b. boiler pressure. During 
the heavy traffic called for by the World’s Fair in 
1893, each pair of engines frequently developed 
1400 horse-power, the size of the cylinder being 
24 in. in diameter by 48 in. stroke. 

The remaining part of the floor is covered with 
polished oak, and the whole station is kept in ab- 
solutely perfect order. Very commodious bath- 
rooms, lavatories, and dressing-rooms are provided 
for the engine-room staff. The engines are coupled 
in pairs to the same shaft, and each pair drives, by 
means of the continuous ropes, two Westinghouse 
multipolar generators of 700 horse-power capacity, 
the armature of each generator being coupled to 
the driving pinion by means of friction clutches of 
the usual type. The transmission ropes are of 
cotton, 1jin. in diameter, and a portion of the 
wraps is led over an idler from the armature pinion, 
forming a compound wind, in order to equalise the 
friction contact with that of the driving sheave. 
The tension sheave is mounted in a horizontal 
position on a truck, which travels back and forth 
on a track attached to the ceiling, and to which the 
two strands of the rope are led over perpendicular 
guide pulleys supported from the ceiling. A tension 
of only 150 Ib. is empioyed, and this weight is sus- 
pended next to the wall at the back of the station. 
A railed-in platform, suspended from the ceiling, 
gives ready access to the tension car and guide 
pulleys (Figs. 286 and 287, page 504). 

The boiler-room is 56 ft. by 128 ft., and is very 
well lighted and ventilated. There are to be, in 
all, 14 Mohr tubular boilers, 72 in. in diameter by 
20 ft. high, and cf 300 horse-power capacity each. 
Of the 14 boilers, seven only have been installed 
so far, and Murphy automatic stokers are fitted to 
them. The coal is delivered from an overhead 
tank, having a capacity of over 400 tons. A coal 
conveyor brings the coal from this tank, and feeds 
it into the automatic stokers. The smoke-stack is 
170 ft. high, built of brick, and situated in the 
centre of the battery of boilers. It has a 10-ft. flue 
throughout its entire length, and forms the outer 
wall to the boiler-room. The gases from the boilers 
are led to the stack by means of iron breechings. 
Feed-water heaters are used which will deliver 
water at 212 deg. Fahr. to the boilers, which are 
each fed by two Schaffer and Budenberg exhaust 
steam injectors. A Worthington duplex pump is 
also installed, as a supplement to the injectors. 
The water is supplied direct from the city main, 
and a storage tank is situated under the floor which 
has a capacity of 90,000 gallons. 





one. The interior of the engine-room presents a 


The rear of the boiler settings comes within a 





few feet of the partition wall between the engine 
and boiler rooms, and in order to provide for the 
removal of the mud drums through which the feed 
water is led, openings have been provided in the 
partition wall. These openings on the engine-room 
side are provided with doors, and have been con- 
verted into cupboards for the storing of waste, tools, 
and supplies, the shelves of which can be readily 
taken out when it is necessary to remove the mud 
drums. To prevent the excessive heating of the 
rear flue doors, a sheet-iron shield is placed inside 
the door, which is provided with a handle, so that 
it may readily be removed. 

A very complete system of piping is employed. 
A 30-in. drum, 53 ft. in length, extends over the 
entire battery of boilers, which are connected by 
means of an 18-in. copper gooseneck from the 30-in. 
drums. Steam is taken to each engine by means 
of a 10-in. pipe having a 10-in. angle valve placed 
next to the drum. Copper joints and elbows are 
used exclusively. The switchboard is located above 
the door on the street side of the engine-room, and 
is supported by a balcony on which an attendant is 
constantly stationed to watch the instruments. 
One section of this switchboard controls the station 
apparatus, while the other controls the lines. Access 
is had to the balcony by means of a winding stair- 
case. A separate lighting plant is used for lighting 
the engine and boiler room. This is done by 10 
arc lights and 16 incandescent lamps. 

An interesting feature of the electrical equipment 
of this station is the type of water-tank lightning- 
arrester adopted. These are placed in the base- 
ment of the station, and situated so as to be readily 
switched in and out of circuit. The water is con- 
tained in wooden tanks which are about 2 ft. in 
length, 1ft. in depth, and are provided with intake 
and outlet pipes, so that when in operation a current 
of water is constantly flowing, which prevents ex- 
cessive heating. The tanks are thrown into the 
circuit by means of plug switches, and are readily 
connected whenever a storm approaches, the loss 
from leakage while in service being very small. 
The conductors between the tank and machinery 
are provided with — coils made of heavy 
copper rods. The station has suffered no damage 
from atmospheric discharges since it has been in 
operation. These water-tank lightning-arresters 
have an approximate resistance of 80 ohms each, 
and take aaa 20 amperes when put in circuit. 
There are three banks of lightning-arresters between 
the generators and the overhead line, two sets 
being on the generator side and one set on the 
trolley side. Kach dynamo runs a small Westing- 
house air pump, which forces air at a pressure of 
60 lb. per square inch on to the commutator and 
into the armature, serving to keep these perfectly 
free from dirt anddust. The average voltage at the 
station is 525 volts. Among the station appliances 
is a Perfection oil purifier, manufactured by the 
Perfection Oil Purifying Company of New York, 
in which the oil is filtered, and by its use a great 
saving is effected, one barrel of lubricant only 
being sufficient for oiling the engine and other 
parts—with the exception of the crosshead and 
crankpin—for 21 days, a little new oil being added 
each day. It requires about two barrels of oil a 
year for the bearings of the four generators, the 
self-oiling boxes being of sufficient size to hold a 
supply for 90 days. 

The nominal capacity of this staticn will be, 
when completed, 10,000 amperes at a pressure of 
500 volts. At the present moment the average 
daily current is 450 amperes with 55 motor cars 
running, the maximum being 1000 amperes, and 
the minimum about 200. The average voltage is 
515 volts, but it varies between 500 and 525 volts. 
The average speed of the cars on these lines is 16 
miles an hour. 

The motor equipment of the cars is chiefly of the 
Westinghouse type, and so far the armature repairs 
have been very slight, cne man easily doing all the 
winding, &c. A new device to facilitate quick re- 
pairs at the car barns is noticeable. The hydraulic 
trucks which operate on tracks in the bottom of 
the pits, and which are employed for removing the 
armatures, are in some cases provided with a small 
box which rests on the platform, having on its 
upper surface parallel wooden rollers about 3 in. in 
diameter, which allows the armature to turn as it 
is being lowered from its bearings, so that the 
pinion will free itself from the gear. Another use- 
ful appliance consists of a tripod, with legs composed 
of 1}-in. gas-pipe, which is employed for lifting tke 





motor to remove a broken axle or wheel. In cace 
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CENTRAL POWER 


Fig .286. 





of an accident of this kind, the tripod is placed on 
the floor of the car, when by means of a block and 
tackle the motor may be lifted into position, the 
attachment being made by an eye-bolt screwed into 
the motor field, a hole being drilled and threaded 
for the purpose. With this device a crippled car 
can be returned to the barn either by power from 
its other motor or can be pushed in by another 
car. To prevent the pulling down of the overhead 
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construction by the trolley pole, a guard has been 
devised which consists of horizontal rods, and which 
is attached to the base of the trolley harp, and 
extends both sides of the wheel. In case the trolley 
wheel leaves the wire, the guard comes into contact 
with the trolley and prevents the wheel from 
engaging with the span wires. As a means for 
holding up the trapdoor of the car when the motors 
are to be inspected, a button composed of a metal 





plate having an offset, and attached to one end by 
means of a bolt to one of the floor timbers, is pro- 
vided. This is readily turned up in position when 
the door is opened, where it holds it firmly. 

The Chicago City Railway Company was char- 
tered on February 14, 1859, for 99 years. The 
common stock authorised and issued up to January, 
1894, amounted to 9,000,000 dols. The first mort- 
gage bonds were issued for 4,619,500 dols. with 
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interest at 44 per cent. The ordinary 100-dol. | were condemned as unsafe and taken away. Steam 
shares of the Chicago City Railway Company are |has since been obtained from other boilers near, 
now quoted at 314 dols. and reduced in pressure for this engine to 241b. 


The immediate control of the car men is assigned 
to a chief supervisor with three assistants, two of 
whom, with the chief, constitute a board or com- 
mission, which meets every morning to receive 
end act upon the reports of the inspectors and 


The engine is still worked about five hours a day, 
and six days a week, to keep the South Liberty 
coal-pit dry. It is probably one of the oldest, if 
not the oldest, now running. The coal-mine to 
which the pit belongs is about three miles from the 


the complaints of passengers, and who sit once a| centre of Bristol, and owned by the Ashton Vale 
week to try such employés as may be ordered | Iron Company, Bedminster. The pit, 750 ft. deep, 
before the board for any cause. In case an employé | was sunk about 150 years ago, and the engine is 
is ordered to report before the board, he is under- | said to be of the same age. Assuming this date to 
stood to be suspended for that day. be correct, it would bring the construction of the 
The number of car employés on this system is | engine to about the year 1745. The mine is still 
now 1700, and out of this number there are on an | worked, and supplies a certain quantity of coal. 
average about 40 punishable offences reported each| Figs. 1 and 2 are engravings of the engine. The 
week. The daily complaints from passengers run cylinder is 5 ft. 6 in. in diameter and 6 ft. stroke. 
from five to eight, and about 250 complaints a week | The piston is packed with old rope. The cylinder 
of a more or less serious nature come before the | is of iron, cast in one piece, with conical-shaped bot- 
board. Notwithstanding the falling off of traflic| tom to drain the water, and weighs about 6 tons. 
after the close of the World’s Fair, very few of the | The engine, as shown in the drawing, has a wooden 
extra men were discharged. No new car employés, beam 24 ft. long and about 4 ft. deep, built up of 
however, are being hired, and the force is being | many oak beams trussed together, and works with 
reduced only by discharges for cause, the policy of | a curious creaking noise ; it weighs, with the iron- 
the management being to give employment to as work, trusses, gudgeons, &c., about 5 tons. There 
many extra men as possible to help them to bridge | are three valves, all at the bottom of the cylinder : 
over the hard times, notwithstanding the fact that | a circular lift steam valve, a slide valve for injecting 
the wages paid by this company are higher than | water to condense the steam, and a flap valve for 
those paid on any other line in the country. The|the escape of the condensed water. The steam 
inspectors, while on duty, are stationed at different | valve is marked A in the drawing, at B is the water 
points of the line, and are constantly watching the | injection valve into cylinder, and both are actuated 
movement of the cars, and on the look-out for any | by leversand rods from the beam. At one end of 
infringement of rules by employés. The amount of|the beam there are three pump-rods raised by 
coal burnt per day in this station amounts to 25 tons. | chains, as shown, and these lift three water 
/pumps, 9} in. in diameter, which deliver one 
NEWCOMEN | ee the ae the — pump being - the 
‘ | bottom o e pit. e three piston-rods are 
ENGINE NEAR BRISTOL. also attached to the beam by ‘hie chains, and 
By Mr. Bryan Donkin, M.I.C.E. all the chains work on wooden arcs of circles, 
THE engravings on our two-page plate illustrate |as seen in the drawing. There is a jack water 
an interesting old engine which the writer had lately | pump on the left-hand side of the engine, which 
the opportunity of examining on the spot, while | lifts water into the cistern, level with the beam, to 
working. It was at first thought impossible to | supply the injection to the bottom of the cylinder. 
take a good photograph of it, as the engine-house is | The engine makes about 10 to 11 motor strokes per 
very dark, and there is a floor half-way up, nearly | minute. It works with several inches of water at 
level with the beam, but the managers having | the top of the piston, so that, if the latter leaks, 
removed the roofing and boarding, some fairly good | water only passes through, and thus the vacuum is 
photographs were taken, a few of which we repro- | maintained. No indicator diagrams had ever been 
duce. The following particulars may be interesting : | taken from the engine, but one has lately been 
The engine was originally supplied with steam | obtained especially to illustrate these notes, and is 
from two haystack boilers which about 30 years ago | reproduced. For this purpose the cylinder bad to 
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NOTES ON AN OLD 





be drilled and gear fitted. The diagram was taken 
under great difficulties, amid a cloud of steam and 
coal-dust. The power of this diagram, taking 10 
strokes a minute, works out at about 52? indicated 
horse-power, a very small power, considering the 
weight and size of the engine, and compared with 
present practice. The writer has endeavoured, 
without success, to find out the cost of the engine. 

The following description of the working cycle 
may be of interest to young engineers. The engine 
is single-acting. The vacuum is produced below 
the piston from condensation of steam by the water 
jet, while the top is quite open to the atmosphere, 
and this forms the down motor stroke. The beam 
descends on one side, and lifts the pump-rods, 
water, &c., on the other. Therods then fall chiefly 
by their own weight, and the cycle recommences, 
There is no air pump. 

The old man who attends to the engine is shown 
in Fig. 7 ; he has driven it since he was a little boy, 
and had to stand on a block of wood to reach the 
valve handles. His father and grandfather worked 
it before him. 

In course of time it is hoped that this venerable 
relic may find a last resting-place in the South Ken- 
sington Museum, among so many other remarkable 
engineering ‘antiquities. 

The particulars and drawings, sketched by Mr. 
Garrard, one of Mr. Pearson’s assistants, have been 
kindly communicated to the writer by Mr. Edward 
Bush, of Bristol, and the photographs and dia- 
grams were kindly taken by Mr. H. W. Pearson, 
engineer to the Bristol Water Works. Mr. Cowcil), 
manager of the colliery, and Mr. Evans, the engi- 
neer, have also given every assistance in their power. 








THAMES BRIDGES.—No. XXIV. 


40 — MarpenHEAD BrincE; Great WESTERN 
Rattway. 

Tue Act of Parliament of 1835 sanctioning the 
construction of the Great Western Railway, of 
which Brunel became the engineer, was followed 
almost immediately by the commencement of the 
works, which were pushed forward with remark- 
able rapidity. The scheme of connecting London 
with the west of England, and especially with 
Bristol, was a favourite one, in the very early 
days of railways, and so long ago as 1826, the 
merchants of the last-named city formed a ccm- 
bination for its construction. The time, however, 
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had not yet arrived, and no practical steps were 
taken till 1832, when an engineer was advertised 
for, and Isambard Kingdom Brunel was selected 
for the position. The first Bill was brought before 
Parliament in 1833, and a capital of three millions 
was asked for. This application failed, but the fol- 
lowing year better success attended the promoters, 
and the Royal Assent wai obtained in August, 
1835, after about 90,0001. had been spent in Parlia- 
mentary expenses. In 1839 another Act was ob- 
tained sanctioning a further capital of about 1} mil- 
lions. It is a curious fact that no mention of the 
gauge was made in the Bill, so that Brunel was 
enabled, without much opposition, to adopt his 
favourite width of 7 ft., which, of course, resulted 
in all works being of much greater width than 
those of other lines. The first section of the Great 
Western Railway was opened for public traffic on 
June 4, 1838 ; it was 224 miles long, from Padding- 
ton to Maidenhead. It gives good evidence of the 
energetic manner in which Brunnel pushed the 
works forward, that in 1845, noless than 220 miles 
were in regular work. For further particulars of 
the remarkable early history of this great line, we 
refer our readers to Mr. Sekon’s ‘‘ History of the 
Great Western Railway.” Twoofthe works on the 
line, which attracted more attention than any 
other, and which at the same time drew down more 
criticism and abuse on Brunel, than anything 
elee on the system, were the Box Tunnel, and the 
Ma‘denhead Bridge. 

Both of these still exist as monuments of the engi- 
neer’s boldness and skill, and the bridge being found 
insufficient to accommodate the traffic, was recently 
widened on its original lines, after fifty years of 
constant service. ‘he elliptical arches carry the 
main line of the Great Western across the Thames 
at Maidenhead, where it forms a conspicuous and 
beautiful feature in the famous landscape. The 
following figures (taken from Mr. Sekon’s book) 
contain information about the first size and cost : 


Total length oa ~ ms se 778 ft. 
Breadth ... mor te e fe 30 «4 
Height _.... eae a sion ei 40,, 
Span ee sel sal ae et 128 ., 
Rise in centr = ui ie --. 24 ft. Zin. 
Thickness of pier at foot ate = 30 ft. 


* at springing ... 

“a of arch at haunch 

a “ crown 
Cost... 


The illustration on page 512 gives an excellent 
idea of the bridge; it crosses the river on the 
skew, where the width of the stream is 290 ft. 
It consists of two arches of 128 ft. span, with a 
central pier built on a shoal bank in the middle of 
the river. It was Brunel’s intention that this pier 
should be taken down to the chalk, which here lies 
at no great depth, but examination showed the 
material to be soft and unreliable, and as it was 
overlaid with a bed of very hard conglomerate, this 
was used for the foundation, the footiogs being laid 
directly on it. Besides the two main arches there 
are four land arches on each side, three of which 
are 28 ft. span and one of 21 ft. ; these serve as 
openings for carrying off the flood water. The 
abutments of the main spans are lightened by arches 
loaded with concrete. During construction the 
centres of these were struck before those of the 
two main arches, and a thrust was thus thrown 
upon the latter before they were left unsupported. 
Although Brunel approached the limits of pru- 
dence in the design of this bridge, his great skill as 
an engineer is fully justified by the condition of 
the work at the present time, the settlement, re- 
ferred to presently, not being of a serious character. 
In 1892 it was found necessary to widen the line, and 
the company, acting on the recommendation of their 
cousulting engineer, Sir John Fowler, decided to 
simply widen the old bridge, and at the same time 
to improve its appearance by using the best quality 
of material and workmanship. The work of 
widening involved many difficulties. The arches, 
originally built in mortar, had settled somewhat, 
and were found to be no longer true ellipses in 
form. Moreover, the abutments are of the some- 
what curious construction referred to above, and 
the thrust of the main arch does not pass directly 
to the foundation, but to a certain extent tra- 
verses the set of subsidiary arches formed in the 
abutment. As a result of the work having been 
completed in mortar, the walls had yielded quite 
appreciably unJer the strain where the line of thrust 
of the main arch comes on them, and are distinctly 


S ss 
7 ft. 6 in. 
5 » 3 os 
37,000/. 


probably will not yield, but a difficulty arose in 
joining the new work tothe old. It was the wish 
of the company’s chief engineer, under whose 
direction the whole of the widening was accom- 
plished, that the new arches should not be built 
to conform to the distorted curve of the old work, 
but should be constructed as true ellipses. This, 
however, made a break in the continuity of the 
lining of the arch, where the old work has under- 
gone deformation. This difficulty was, however, 
very cleverly overcome. The old work is built in 
common yellow bricks, whereas the widening is 
faced with a fine coloured, hard, strong brick, 
executed in English bond. The foundations did 
not give much difficulty, as the chalk lies only a 
few feet below the river bed, and the old bridge 
is founded without piling or consolidation of the 
foundation in any way. The new pier is partly 
built on the footings and other projecting por- 
tions of the old work. It was not considered 
advisable to cut these footings away, and there- 
fore it was very necessary that the remainder of the 
new work should rest on an exceptionally solid 
foundation, as any settlement might, under the 
peculiar conditions, give rise to serious cracks. 
For this reason it was decided to pile the founda- 
tions with 14-in. square piles, set to about 3 ft. 
6 in. centres. The heads of these piles are cut off 
about the level of the old foundations, the water 
being excluded by close-driven sheeting ; they are 
capped with a timber flooring, the void spaces 
being filled in with concrete. On this grillage are 
laid the foundations proper. The carrying out of 
widening on both sides of the work gave rise to 
some difficulties in the matter of transporting 
material from one side to the other. To diminish 
the amount of handling of materials which arose 
from this cause and proved very costly, a narrow 
gauge tram line was laid across the river on staging 
alongside a second line of standard gauge, and 
through one of the abutment arches on the side of 
the river to the opposite side of the bridge. Two 
openings, each 30 ft. in width, were maintained 
through the staging whilst the work was in pro- 
gress, in order to satisfy the requirements of the 
Thames Conservancy. Both these openings were 
provided for in the centering of one of the two 
main arches. All the staging was carried by piles 
driven into the river bed. The widened bridge 
was opened for traffic at the beginning of 1893. 


41.—MaImpENHEAD Roap Bripae. 


Maidenhead Road Bridge, though dating from the 
end of the last century, was the representative of 
previous structures, the first record of which appears 
about the middle of the thirteenth century. The 
name, whence the present title of the town is cor- 
rupted, was Midan or Midden hythe, changed later 
to Maidenhythe. It received a charter of incorpo- 
ration from Edward III., and must have been in 
very early times a place of some importance, to 
judge by its name, which suggests the existence of 
a wharf midway between Windsor and Marlow. 
With the construction of the first bridge, the im- 
portance greatly increased, as the main road to the 
west of England was thereby diverted across the 
river. Lyon’s ‘‘Magna Britannia ” (1813) gives some 
information about the early bridge of Maidenhead. 
At whatever date it was constructed, it had fallen 
into decay in the reign of Edward I. (1272-1307), 
and permission was given by him to levy a toll for 
the purpose of making repairs. Probably this 
arrangement lasted for a good many years, but 
towards the middle of the fourteenth century a 
chapel was erected near the bridge, dedicated to 
St. Andrew and St. Magdalen, and endowed by a 
wealthy resident. In the course of time the in- 
fluence of this institution, created among the prin- 
cipal inhabitants of the neighbourhood, a fraternity 
or guild called the Brethren and Sisters of May- 
deneth or Maidenhithe. This was established in 
1352, and afterwards was incorporated by a Royal 
charter of Henry VI. By this charter, which bore 
the date of 1452, the fraternity was placed under 
the direction of the chantry priest, who was called 
the overseer. One of the duties of the guild was 
to maintain Maidenhithe Bridge in proper repair, 
and to raise the necessary funds, toll was levied on 
passengers, as well as on all goods sold in the 
market ; this was enforced by a decree of Henry VI. 
Probably with the Reformation the guild and 
its privileges were swept away, and the bridge 
fell into disrepair, as we find that James II. em- 
powered the Corporation of Maidenhead to cut 





curved there. The new work being in cement 


down timber in Windsor Forest for renewals and 





maintenance. So matters went on till the close of 
the eighteenth century, when the two counties of 
Buckingham and Berkshire, commenced negotia- 
tions for the construction of a new bridge, the one 
illustrated on page The design and execution 
of the work were entrusted to Sir Robert Taylor, 
and the foundations were laid in 1772; the boun- 
dary line between the two counties interested 
passes through the centre arch. As will be seen, 
the bridge is of excellent design; it consists of 
seven semicircular arches of Portland stone, and a 
number of brick land arches, with stone facing, 
carrying the approaches, and providing openings 
for the discharge of flood water. There are two of 
these on the Berkshire side, and three on the Buck- 
inghamshire shore. The spans of the river arches 
decrease on each side from the centre opening, 
which is about 35 ft. 6 in. Measured from centre 
to centre of piers, the dimensions are 33 ft. for the 
span nearest the bank, succeeded by 37 ft. 6 in., 
40 ft., and 43 ft., so that the clear openings are 
respectively 25 ft. 6 in., 30 ft., 32 ft. Gin., and 
35 ft. 6 in. The piers are 7 ft. 6 in. wide at the 
springing, increasing downwards by steps 12 in. 
wide, and they are 33 ft. long, with cutwaters as 
shown in the illustration. The roadway is 21 ft. 
wide, with two footways each 4 ft. 6in. The stone 
balustrade is massive, with solid and open panels 
alternating, At the ends of the bridge this is 
changed for a brick wall terminating in stone piers. 
The cost of this bridge was 19,0001 , exclusive of the 
purchases of land. The construction occupied about 
thirteen years, and its present condition justifies 
the skill of the architect and the care of the builders. 
The maintenance of the bridge is at the joint charge 
of the two counties interested. 





THE GALWAY AND CLIFDEN 
RAILWAY. 
(Concluded from page 415.) 

In our issues of September 13, September 27, 
and October 4 we have given a complete account of 
the Galway and Clifden Railway. It only remains 
to add a few general remarks on matters of detail. 
It will be noticed that the average number of 
bridges are small for 50 miles of railway. To avoid 
their frequent occurrence and preserve the align- 
ment of the railway at the same time was no easy 
task for the engineers, through a wild country 
abounding in bog, lake, and mountain. 

Generally in the ironwork superstructure of the 
bridges, the girders were designed to have a height 
of one-tenth of the span, and are plate girders with 
strong stiffening, and up to and including 45 ft. span 
the flooring is steel trough flooring, full height 
1 ft. 1} in., consisting of }-in. plate with double 
cover-plates 7 in. by $ in. at top and bottom of 
each trough ; the distance from centre of one trough 
to corresponding centre of next is 2 ft. 4in., and 
they are attached to the web of girder by 34 in. by 
3 in. by } in. L-iron; they rest on, and are riveted 
to, the bottom L-iron of flange of girder. A 1-in. 
screw tap is let into each end of the bottom of 
each trough for drainage purposes, and in cases 
of bridges over public roads these are con- 
nected by cast-iron gutters and down pipes. The 
under sides are painted uniform with girders, 
and the tops are asphalted and filled with clean 
ballast, into which the sleepers are bedded, thus 
obtaining a through cross-sleeper road. The 49 ft. 
and 50 ft. spans have got cross-girders 15 in. high, 
consisting of flanges 9 in. wide connected to webs 
by L-irons and resting on bottom flange of main 
girders ; these are covered by 5-in. corrugated or 
trough flooring laid longitudinally, and differing 
slightly from the other flooring described, in this 
particular, in having no covering plates to the 
troughs, except where they are introduced for the 
purpose of joining the flooring together, that is, 
at every third corrugation. The cover-plates are 
4in. by Zin. There are holes in the bottom of 
each corugation at intervals for drainage. As none 
of the main girders rise more than 2 ft. 6 in. over 
rail level, they were designed to be placed 14 ft. 
apart centre to centre ; where the spans are skew 
the troughing is cut to a straight line parallel to 
the abutment face of bridge, and 12 in. inside that 
face, and the end of the trough is kept from 
spreading by a 1}-in. wrought-iron bolt, which 
passes through from side to side of trough. Bed- 
plates are of cast-iron, 2 in. thick ; the bearings 
vary from 2 ft. to 2 ft. 6 in. 

The manufacturers of the ironwork of all the 
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bridges, except the Corrib, were Messrs. Joseph 
Westwood and Co., Poplar, and J. Butler, of 
Stanningley. 

In connection with the subject of bridges, it will 
be interesting to give the results of the tests made 
by General Hutchinson, and subsequently by 
Major Marindin, of the Board of Trade, when in- 
specting the line. The tests made of bridges 
between Galway and Oughterard were with three 
locomotives, each weighing 43 tons, and were re- 
corded by means of rods, and on the Corrib Bridge 
by the level. 

On the Corrib Bridge the results were, for each of 
the 150-ft. spans, a deflection of 1 in., with no per- 
manent set, and ;%, in. under trough flooring. 


In Forster-street Bridge. Deflection. 
First span, of 30 ft. ast ahh aa yin. 
Second span, of 36 ft. oe Pre ane Ts 99 
Third span, of 30 ft. bee ats re tr 99 
Fourth span, of 30ft. ... ¥ ss 


Deflection. 
In Headford-road Bridge, Girder, iin. ; troughs, ,'s in. 
28 ft. 104 in. span 
In Woodstock Bridge, 30 ft. a. Ras 
span 
In Ballyquirk Bridge, 40 ft. Paes oe 
span 
Ia Moycullen Bridge, 49 ft. 60 Ses 
span 
In Drimcong Bridge, 30 fb. ‘i ee 


span 
Ia Knockbane Bridge, 23 fb. a oe 


span 

Tn Ross Bridge, 30 ft. span $s aa 

In Loughtgannon Bridge, ae 
30 ft. span ’ 

InOughterard River Bridge, Pe ire 
40 ft. span 


Leadmines Bridge, 20 ft. SS: ces 
span : 
Ia Glengowla River Bridge, sy eas 


40 fo, span 

In Garibaldi River Bridge, »» #5, troughs, 1’ in. 
30 ft. span 

In Leam River Bridge, 9) B 9) 002% in. 
30 fo. span 

Ia Letterfore River Bridge, eae 
20 ft. span 

In Bunscanniff Bridge, 23 ft. » #5, broughs, ,'s in. 
span 

In Boheshal River Bridge, Girder, ,’: ,, 
20 ft. span 

In Derryneen River Bridge, » &5) troughs, ,'s in. 
30 ft. span 


In Cahir River Bridge, 30ft. Girder, 4 ,, 


span 
Weir Bridge, 30 ft. span ... Girder, 4 ,, 
Athry River Bridge, 20 fb. ‘5 » troughs, } in. 


span 
Cloonbeg River Bridge, 50ft, Girdere, ,*, in. ; cross-girdera, 


span in. 
Clifden River Bridge, 49 ft. Girders, 4 in. ; cross-girders, 

span ds in, 

The culverts are built of rough rubble with roughly 
squared rubble arches, and are almost all coped with 
hammer-equared limestone from Oughterard, and 
many of them have quoins of the same. In deep 
bog lands (where considerable saving might have 
been effected in foundations by theuse of wooden box 
culverts they were not approved of, except in a few 
instances, by the working company), the founda- 
tions consist of a dry rubble base surmounted by a 
layer of Portland cement concrete 6to1. Earthen- 
ware pipes 12 in. and 18 in. have been used ina 
few cases, the exposed ends being cased in concrete. 
One or two flat-top culverts are built, the super- 
structure being 4-in. creosoted timber carried on 
= iron girders placed under each permanent 
rail, 

In conclusion we may state that the engineers to 
the undertaking were Mr. J. H. Ryan, M. Inst. 
C.E., of Dublin, and Mr. Townsend, of Galway. 
The first division, from Galway to Oughterard, was 
in charge of Mr. A. A. Barker, and subsequently of 
Mr. ©. E. Moore ; the second, from Oughterard 
to near Recess, 16 miles, was under Mr. T. A. 
Hall ; and the third, from Recess to Clifden, about 
16 miles, under Mr. J. E. Jackson. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 17. 

Tue reaction in the American iron market has at last 
setin. Prices of Bessemer pig and steel billets have 
tumbled at Pittsburgh, and the expectation is indulged 
in that billets will decline to 20 dols., and Bessemer 
14 dols. If so, rails will drop, as they ought to and 
must before 1896 requirements will be covered. Some 
estimates put the probable absorption of rails at 
1,500,000 tons. Under favourable conditions this 
estimate will prove to be below the mark. Enterprise 
has been choked for three years. Railroad building 
and railroad repairing have been shamefully neglected. 





The most urgent demands are now for short lines. 
Nearly all companies must wait until their traffic 
warrants additional expenditure. Crop, coal and ore, 
and cotton movements are furnishing 75,000 miles of 
road with heavy tonnage. During the past week 
prices have declined in all iron and steel products 
except rails. The advance in coke, and the threatened 
advance in southern pig irons, are to be noted. Bars, 
plates, shapes, sheets, pipe, merchant steel, and wire 
have been shaded to secure the booking of winter 
delivery orders. The reaction has arrested heavy 
buying. Consumption requirements are as heavy as 
ever, much new work is looming up, but buyers will 
buy in a small way until prices settle. Should the 
managers of the 240,000 miles of railroad track in the 
United States decide to repair and extend and equip, 
there will be a demand which even present extra- 
ordinary capacity cannot meet. A number of additional 
furnaces will soon be in blast. Bridge work will be a 
very important factor next year. It is estimated that 
over 2000 large manufacturing establishments will put 
in new or additional boiler and engine capacity next 
year. There are possibilities of a very active year. 
Crops are large, and all conditions are favourable for 
a good year in the industries and on the railroads, 





LAUNCHES AND TRIAL TRIPS. 

Messrs. C. S. Swan AND Hunter, Limited, Wallsend, 
launched on the 12th inst. a steel screw steamer named 
Phryne, for Mr. A. C. Le Quellec, of Bordeaux. The 
vessel has been designed with a carrying capacity of about 
4300 tons deadweight, her dimensions being 330 ft. by 
42 ft. by 27 ft. 6 in. moulded depth. She is intended 
especially for the conveyance of wine between Algiers and 
the French ports. The propelling machinery has been 
constructed by the North Eastern Marine Engineering 
Company, Limited, and consists of a set of triple-expan- 
sion engines, with cylinders 22 in., 374 in., and 614 in. in 
diameter by 42 in. stroke, supplied by steam by two 
large single-ended boilers working at 180 lb. pressure. 





The steel screw steamer On Sang, built by Sir Raylton 
Dixon and Co., Cleveland Dockyard, Middlesbrough, for 
the Indo-China Steam Navigation Company, Limited, 
went for her official trial in Tees Bay on October 16. 
The s.s. On Sang is 322 ft. 6 in. by 40 ft. 6 in. by 27 ft. 
11 in. moulded, her deadweight carrying capacity being 
about 4700 tons. Powerful engines of the triple-expan- 
sion type have been fitted by the North-Eastern Marine 
Engineering, Company, Limited, of Sunderland, having 
cylinders 23 in., 36 in., and 59 in. in diameter by 42 in. 
stroke, supplied with steam from two extra-large steel 
boilers working at 160 lb. pressure. The trial had satis- 
factory results. 





Messrs. John Scott and Co., Kinghorn, launched on the 
17th inst, a steel screw steamer of the following dimen- 
sione, viz. : 230ft. by 32ft. by 21 ft. to awning deck. The 
vessel has been built for the Straits Steamship Company, 
of Singapore, and has been specially designed for their 
trade between Singapore and Bangkok. She has teak 
decks, and accommodation for a small number of first- 
class passengers. The vessel has been designed to carry 
1200 tons on 13 ft. draught of water, and has large engines 
and boilers to propel her at the rate of 10 knots loaded. 
The steamer was launched with steam up, and immediately 
left for Burntisland, where she will load a full cargo of coal, 
and will leave in a few days under the command of Captain 
Whyte, who is the commodore captain of the company at 
Singapore. 





Messrs. William Simons and Co.,,Limited, Renfrew, 
launched on the 17th inst. a twin-screw hopper dredger, 
constructed to the order of Messrs. W. Hill and Co. 
The vessel is fitted with the most recent improvements 
for the dredging and removal of blasted rock, and is to be 
employed at Devonport Harbour. It is propelled by two 
sets of compound surface-condensing engines, either pair 
of engines being available for driving the dredging gear. 
Independent steam hoist gear is provided for the bucket 
ladder and bow and stern winches. Electric light is also 
fitted for working night and day. The vessel on leaving 
the ways was named Devon. 


Messrs. Sir W. G. Armstrong, Mitchell, and Co. 
launched on the 17th inst. the 8.8. Nerite for Messrs. M. 
Samuel and Co., of London. The Nerite, which has been 
built to the designs and under the superintendence of 
Messrs. Flannery, Baggallay, and Johnson, of London, to 
carry oil as well as general cargo, ia 375 ft. 6 in. long, 
48 ft. beam, and 31 ft. 6 in. depth moulded, and will 
carry 6200 tons of oil in bulk and 400 tons of bunkers. 
The veesel will be lighted throughout by electric light 
with Suez Canal plant, and the arrangements for rapid 
loading and discharging of cargo include two duplex 
pumps of the Worthington make for oil and eight steam 
winches for general cargo, steam being — by a 
large multitubular donkey boiler tocarry 100 lb. pressure. 
The vessel will be fitted with machinery built by the 
Wallsend Slipway and Engineering Company, with 
a 274 in., 434 in., and 73in. in diameter by 48 in. 
stroke. 


The s.s. King David, launched by Messre. Short 
Brothers, Sunderland, for the King Line, Limited, of 
which Messrs. Philipps and Co., of 9, Gracechurch-atreet, 
London, are the managers, went out on trial on Friday, 
the 18th inst , over the measured mile. A mean speed of 
11 knots was attained, which was considered very satis- 
factory. Steam was easi‘y maintained at a pressure of 











180 lb. This vessel is of the following dimensions: 
Length, 304 ft.; breadth, 44 ft.; depth moulded 
23 ft. 2in. The engines, which have been supplied and 
fitted by Messrs. Blair and Co., Limited, of Stockton, 
have cylinders 23 in., 374 in., and 614 in. in diameter with 
a stroke of 39 in., steam being supplied by two large 
= boilers working at a pressure of 180 lb. per square 
inch, 





At Hebburn on-Tyne, on Saturday, the 19th inst., 
Messrs. Hawthorn, Leslie, and Co. launched the Kherson, 
which is to join the Russian Volunteer Fleet. Captain 
Otto Radloff represented the Russian authorities. The 
vessel is 493 ft. in length, with a beam of 54 ft. anda 
depth of 37 ft. Her capacity exceeds 6000 tons measure- 
ment, and her estimated speed is 19} knots. The pro- 
pelling engines work twin screws, and will indicate 
12,500 horse-power on trial. Steam is supplied by 24 
water-tube boilers of the Bolieville type, working at a 
pressure of 250 1b. per squareinch. There is accommo- 
dation for 1500 emigrants or soldiers and for over 100 
other passengers. ‘The Kherson will trade between 
Odessa and Vladivostok,. but can be used as an armed 
cruiser, and will be officered at once from the Russian 
Imperial Navy. 

Sir Raylton Dixon and Co., Middlesbrough, launched 
on October 19 a spar-decked steel screw steamer, named 
Tlaro, the tenth built for Messrs. Elder, Dempster, and 
Co., Liverpool. Her principal dimensions are: Length, 
322 fb. 6 in.; beam, 40 ft. 6 in.; depth moulded, 27 ft. 11 in.; 
and the deadweight carrying capacity will be about 4700 
tons. -Engines will be fitted by the North-Kastern 
Marine Engineering Company, Limited, Sunderland, the 
diameters of the cylinders being 23 in., 36 in., and 59 in., 
by 42 in, stroke, with two extra-large steel boilers work- 
ing at 160 lb. pressure per square inch. 


The s.s. Telena was launched on the 19sh inst. by 
Messrs. William Gray and Co , Limited, of West Hartle- 
pool, for the special service of the “Shell Line,” to the 
order of Messrs. William Samuel and Co., of London. 
This vessel, with the Pectan, is the largest oil steamer 
afloat, being 388 ft. long, 48 ft. broad, and 31 ft. 6 in. 
deep. The Telena has a most complete installation 
of pumps for dealing with the quick loading and deli- 
very of oil in her 15 tanks, and is also fitted with a 
powerful set of gear for dealing with general cargo, con- 
sisting of eight steam winches and derrick post arrange- 
ment. The triple-expansion engines fitted by the Central 
Marine Engine Works are of ample power, the cylinders 
being 274 in., 434 in., and 73 in. in diameter, with 48 in. 
stroke, taking steam from three large single-ended boilers 
at a working pressure of 160 lb., and are intended tu drive 
the vessel at about 11 knots per hour. The vessel was 
built under the supervision of Messrs, Flannery, Bagallay, 
and Johnson, London. 





Messrs. Gourlay Brothers and Co., Dundee, Jaunched 
on the 19th inst. a steel twin-screw steamer for the India 
General Steam Navigation Company, of Calcutta. The 
following are the general dimensions of the vessel: 
Length, about 275 ft.; breadth, 34 ft.; and depth, about 
16 ft. She is for the pilgrim and passenger trade between 
Calcutta and Chonballi. 





The Foudre, French torpedo-transport or dép6t-ship, 
launched on October 20 at the Chantiers de la Gironde, 
was inspired by our own Vulcan. She is smaller—5875 
tons (English), as compared with 6620 tons—but longer— 
370 ft. 6in., compared with 350 ft.—and her beam is 
52 ft. 6 in., compared with 58 ft. She is thus built 
upon finer lines, but is somewhat deeper in the water 
than the Vulcan, her draught being 23 ft. 6 in. Defence 
is provided by a steel deck, with a maximum thickness of 
35 in., and considerable subdivision of the hull. The 
whole of the armament is to be quick-firing, and to consist 
of ten guns of 3.9 in., four of 2.5 in., and four of 1.45 in. 
The Foudre is furnished with powerful apparatus for 
hcisting in and out the ten vedette torpedo boats which 
she is to carry upon her deck. These are interesting 
craft, being built of aluminium, Several of them are 
ready or in hand, and five more are to be built in 1896. 
The pattern boat was constructed by Messrs. Yarrow, 
and attained a mean speed of 20.56 knots at the mouth of 
the Thames in September, 1€94. She displaced 14 tons, 
and was 62 ft. 4 in. long, with a three-cylinder engine and 
Yarrow boilers, but was built of French materials, the 
metal being supplied by a company at Froges, worked 
into plates, &c., by M. Charpentier Page, of Valdoie, by 
whose works the materials of the first aluminium yacht, 
the Vendenesse, were furnished. The Foudre will have 
engines developing 11,400 horse-power, estimated for a 
speed of 19 knots, and will carry 850 tons of coal, 





Messrs. D. J. Dunlop and Co., Port Glasgow, have 
launched the firat of six steel screw steamers for the 
Compagnie Générale Transatlantique, for towing purposes 
in French waters. The dimensions are: Length, 90 ft. ; 
breadth, 19 ft.; depth, 9ftb. The vessel on leaving the 
ways was named London. The boilers and machinery will 
be supplied by the builders, 

The large and powerful barge-loading dredger, Walter 
Glynn, recently constructed by Messrs. William Simons 
and Co., Limited, for the Mersey Docks and Harbour 
Board, underwent its steaming trials at Skelmorlie with 
very satisfactory results, the mean spsed obtained, with 
and against tide, being 10 knots, which is 2 knots in 
excess of the contract. The vessel thereafter, with all its 
gear aloft, proceeded on its voyage to the Mersey, and, 
notwithstanding a heavy beam cea running, reached its 
destination in 24 hours, 
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HUTCHISON’S WATER DISCHARGE RECORDER FOR WEIRS 
CONSTRUCTED BY THE GLENFIELD COMPANY, LIMITED, KILMARNOCK. 
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Tue illustrations above show an improved form 
of discharge recorder, constructed by the Glenfield 
Company, Kilmarnock, for use on water and irri- 


gation works, canals, sewers, &c. As is well known, 
the quantity of water discharged over a weir, through 
an orifice, or along an open channel, depends, amongst 
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other things, on the depth of the water which is being 
discharged, and the rate of discharge for all depths 
can either be calculated from well-established and 
accepted formule, or can be determined by experi- 
ment in cases for which no formule exist. The rela- 
tion thus obtaining between the depth of the water H, 
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and the rate of discharge Q, may be conveniently 
expressed by a curve with H for abscisse and Q for 
ordinates, and Fig. 1 shows, in a diagrammatic way, 
how this curve is used in the improved discharge re- 
corder. This curve is represented by the cam, the 
values of H being plotted along the circumference 
of the pulley, and values of Q along the radii. 
Attached to the pulley is a wire from the float, 
which rises and falls as H varies. Actuated by 
the cam is a pen, which moves in guides, and 
marks on a revolving drum. Hence the length 
of the float wire being adjusted, the pen will neces- 
sarily mark the proper value of Q on the revolving 
drum for all values of H, and will trace a curve of 
rate of discharge similar to Fig. 2. 

The advantages of this curve are that, first, the rate 
of discharge at any instant is got by scaling the corre- 
sponding ordinate, or at sight if the diagram paper is 
ruled to scale ; and secondly, and of more importance, 
the total discharge for any period is got by taking the 
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area of the curve between the corresponding ordinates, 
by planimeter or otherwise, and multiplying it by 
some constant depending on the diagram scales, In 
this way a great saving of trouble in getting out any 
given discharge is effected, and the result is much 
more accurate than that got from recorders which 
keep a record of the depth of water H only, leaving 
it to the engineer to calculate the ordinates of his rate 
of discharge curve, and to decide how many, or rather 
how few, he shall calculate. It is not in general 
correct to calculate the mean value of Q from a mean 
of the values of H. 

Figs. 3 and 4 show an ordinary form of the recorder as 
applied toa 12 ft. by 1 ft. 6 in. rectangular notch, and 
this recorder is also illustrated by the engraving (Fig. 8), 
having a separate pen to record values of H to act as a 
check on the cam pen. Figs. 5, 6, and 7 show the 
arrangement applied to recording the discharge from 
the separate sewers of a system. Here the recorder 
is inclosed in an iron case, of such a size as to be easily 
introduced into the manholes of the sewers (Fig. 7), 
and has a diagram paper capable of taking a seven 
days’ record. ‘There are two cams, one of which traces 
a curve from which the discharge for all circular 
sewers, at all gradients, is obtained, and the other, a 
curve from which the discharge for all oval or egg- 
shaped sewers (of similar cross-section) at all gradients, 
is obtained. 

The cams are plotted from Eytelwein’s formula, 
viz., 

Q = 55 vx x 2F x A, 
where 


[= hydraulic depth = —- 
eS eee ee wetted perimeter ’ 


area 

F = fall in feet per mile, 

A = area of flow, 
and in designing them F and R have been each taken 
equal to unity. R, in the case of circular sewers, is 
the radius ; and in the case of oval sewers, the radius 
of the upper portion ; i.e , the cams are cut to suit a 
24in. circular, and a 3 ft. by 2 ft. oval sewer respec- 
tively, at a gradient of 1 ft. per mile; and the circum- 





ference of the pulley for the float wire, in each case, is 
made equal to the vertical diameter of thesewer. Now, 
by having separate pulleys for the various sizes of 
sewers in the system, all of which pulleys have their 
circumferences equal to the vertical diameters of the 
sewers to which they apply, and by multiplying the 
areas of the diagram curves by suitable coefficients, the 
discharge for every sewer in the system for an 
given period can be obtained. For, considering the 
formula 
Q=5 Jax2F x A 
and putting p for wetted perimeter, we have 


Q=55 4/2F x = 
p 


so that with the dimensions of the sewer varying and 
F varying, and the ratio of depth of water to total 
depth of sewer constant, i.e., the areas of flow being 


similar, 
Qn F 
/ = 


= 5 

wn \/ F R? 
and since the cams are cut for F = 1 and R = 1, all 
that is necessary in order to obtain the discharge from 
a sewer whose gradient is F ft. per mile, and whose 
radius is R, is to multiply the area of the diagram as 
taken by the recorder by a constant depending on the 


scales of the diagram, and by 4/ F R!, The value of 


the constant, together with the values of R! for the 
usual sizes of sewer, are stamped on the case of the 


recorder, or each value of Riis stamped on the pulley 


for the sewer to which it applies. / F isalwayseasily 
calculated. By means of a solid or roller shaped cam 
and an adjusting arrangement for the pen carriage, 








the necessity for multiplying by NA F may be obviated ; 





but these cams are troublesome to cut, and the adjust- 
ing arrangement complicates the machine. 

With these sewage discharge recorders reliable data 
as to the discharge from the several districts of a sewage 
system can be obtained, and by keeping a note of the 
rainfall simultaneously, and comparing results with 
records of discharge in dry weather, an idea can be 
formed as to how much of the rain water finds its way 
into the sewers. They are also useful when purifica- 
tion of sewage on existing works is contemplated, 
enabling the engineer to form an estimate of the quan- 
tities to be dealt with. A light portable machine, 
with tripod stand, has been designed for preliminary 
gauging for water supply, recording small discharges 
on an open scale, and discharges up to 700 cubic feet or 
800 cubic feet per minute, on the scale of 1 in, = 
100 cubic feet per minute. This machine is used with 
a V-shaped notch, and is supplied with a detachable 
cam for rectangular Lj-shaped notches, for cases in 
which a battery of V-notches is unsuitable. These 
machines are made under the patent of Mr. D. L. 
Hutchison, M. Sc., Assoc. M. Inst. C.E , by the Glen- 
field Company, Limited, of Kilmarnock, N.B, 





RADIAL DRILLING MACHINE. 

The radial drilling machine shown on this page is of 
the high-speed type, and the radius of the spindle is 
adjustable up to a limit of 3 ft. 6in. As will be seen, 
the spindle is balanced, and is fitted with a quick 
adjusting motion, by which it can be stopped or 
reversed instantaneously without shifting the strap. 
This is effected by the bevel wheels shown on the top 
shaft, and renders the machine well adapted for tapping 
holes and inserting studs. The thrust of the spindle is 
taken on hardened steel balls, revolving between 
hardened steel faces. All the gearing is machine cut. 
Holes of from }in, to 2in. in diameter can be drilled 
out of the solid by this machine, the weight of which 
is 30 cwt. The maker is Mr. W. Asquith, of Halifax. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Settlement of the Great Wath Strike.—A crowded meet- 
ing of the miners affected by the strike at Wath Main 
Colliery was held on Monday at Wath to consider the 
recommendations of the executive committee of the 
Yorkshire Miners’ Association, which met at Barnsley 
earlier in the day. The representatives of the press 
were not admitted to the meeting, but were informed that 
Mr. George Hinchcliffe, the secretary of the Wath Main 
Lodge, reported to the men the decision of the executive. 
This was that the suggestion of the joint Board of Con- 
ciliation must be carried out, and the men return 
to work as early as possible. Ultimately it was de- 
cided to obey the decision of the executive com- 
mittee, and resume work as soon as arrangements 
for recommencing can be completed. This means that 
the men will return to work upon the terms prevail- 
ing before the dispute originated, and that an inspection 
shall be made by a joint committee of employers and 
representatives of the men, with a view to decide whether 
or not the alterations in the method of working suggested 
by the colliery company will have the effect of reducing 
the men’s wages, this being the contention of the men at 
the time of handing in their notices. By the decision of 
the board of conciliation, upheld by the executive of the 
Yorkshire Miners’ Association on Monday, the workmen 
employed at Wath Main will be compelled to abide by 
the decision of the joint committee appointed to inspect 


Y | the workings of the colliery. 


The Denaby Main Dispute.—The question of the dis- 
pute at Denaby Main Colliery was before the committee 
of the South Yorkshire Coalowners’ Association on Mon- 
day. The committee found that no reductions had been 
made in wages, and that, while they would not support 
the company in making any such reductions, they will 
support them in resisting any demand for advances in 
wages, or for alterations equivalent to an advance, the 
unanimous view of the committee being that the arrange- 
ment come to at the Rosebery conference should 
adhered to loyally. Instructions were given to the 
Denaby Company as to the course to take, and they were 
informed that they would have the support of the asso- 
ciation while their pits were standing. 


Iron and Steel.—The improved tone in the iron trade 
is well maintained, and orders are being freely booked at 
current rates. Members of the trade are becoming more 
and more satisfied with the genuineness of the increased 
demand that has set in. They also remark that were the 
Americans to come in with their huge orders, prices would 
© up witha bound. In thesteel trade business is moving 
in the right direction, The leading firms in the city that 
have to do specially with Swedish Bessemer, have written 
their customers withdrawing all quotations, and announc- 
ing an advance of 2/, per ton. This, as well as some 
other descriptions of steel, is in good demand. Firms 
might be named who, although they have put up prices, 
are well off for work for the next three months, and are 
now only accepting orders for delivery next year at better 
terms than those now ruling. The rolling mills have 
made no move, 80 far, in the direction ae gegen prices 
and have no present intention of doing so unless fue 


should become dearer. The mills are working on a 


Monday ; such a thing has not been known for three or 
four years. 





Iron and Steel Workers.—An important meeting of iron 
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and steel workers was held at Rotherham on Saturday. It 
was resolved, *‘ That this meeting of iron and steel workers 
connected with the Rotherham, Parkgate, and Masborough 
districts, believing in the necessity of trades union efforts 
for the securing of justics to the workers, hereby pledges 
itself to use every legitimate means for the further 
strengthening of the associated iron and steel workers of 
Great Britain, being convinced that by so doing they will 
be furthering the true interests of the whole of the workers 
connected with the trade.” Mr. J. Cox, of Darlington, 
in the course of an address admitted that one great weak- 
ness amongst labour leaders, and would-be labour leaders, 
had been jealousy, not of the interests of the men, but of 
their owa position. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trad:.—Yesterday there was a 
fairly large attendance on ’Change here, but the market 
was rather dull, and only a small amount of business was 
done. The fact is that very little No. 3 iron is required 
for early delivery, most shippers having bought what they 
require for this season’s export, and local consumers are 
also pretty well bought; and it is as well this is so, for 
No. 3 is. very scarce, few producers being in a posi- 
tion to take ordera for early delivery. A notice was 
posted on ’Change yesterday of the loss of a warrant 
number 6/184, dated April 1, 1890, in name of Carrick and 
Brockbank, for 500 tons mixed numbers Govan pig iron, 
and delivery has been stopped by Messr?. Connal 
and Co. Though the weekly market was very quiet, 
there was a feeling of confidence with regard to the 
future. Merchants sold small lots of No. 3 g.m.b. 
Cleveland pig at 383, 6d. for early f.o.b. deli- 
very, and that price was generally quoted, though 
some sellers held out for a rather higher figure. There 
was not much inclination to do business for forward 
delivery. The commoner qualities of pig iron were steady, 
and white and mottled, owing to their scarcity, were very 
stiff. No. 4 foundry was 37s., grey forge 363., mottled 
$53, 6d., and white 35s, all for early delivery. Middles- 
brough warrants were quiet, and closed 383. 74d. cash 
buyers. The demand for hematite pig iron seemed 
fairly good; but the actual amount of business done 
was not very extensive, and quotations were rather easy. 
About 463. 64. was generally named for early delivery 
of Nos. 1, 2, and 3 east coast brands, but some sellers held 
out for 463. 9d. Spanish ore varied a good deal in price. 
Rubio was quoted 12s, 6d. by buyers and 13s. by sellers, 
ex-ship Tees. To-day affairs were quiet, and there 
appeared little inclination to do business on the part of 
either buyers or sellers. (uotations were practically the 
same as yesterday, the only change being in Middles- 
brough warrants, which eased to 333. 7d. cash buyers. 


Manufactured Iron and Stecl.—There are signs of im- 
provement in the manufactured iron trade, and some 
departments of the steel industry are much better than 
they were a little while ago. All round there is now 
considerable activity, producers of steel rails, billets, and 
sleepers being particularly well off for work. We under- 
stand that a well-known firm of merchants had an order 
to place for rails recently, and they had to send it 
to the west coast, because they could not find a local 
firm able to undertake delivery by the time they 
needed the rails. The following are about the market 
quotations : Common iron bars, 5/.; best bars, 5/. 10a.; 
iron ship-plates, 4/. 17s, 6d.; steel ship-plates. 5/. 2s. 6d. 
to 51. 5s.; iron ship angles, 4/, 12s. 6d. to 4/. 15s.; and 
steel ship angles, 4/. 17s. 6d.—all less the customary 24 
per cent. discount for cash. Heavy sections of steel are 
4l. 10s.; steel billets, 47. 53.; and steel sleepers, 5/. 15s.— 
all net f.0.t. at works. 

The Coal and Coke Trades.—Coal is very quiet, and 
yrices, on the whole, are rather weak. On Newcastle 

‘xchange best Northumbrian steam coal is not more than 
8s. 6d. f.0.b.. and steam small is about 3s. 94. House- 
hold coal is fairly firm, but the demand does not increase 
as rapidly as might be expected at this season of the 
year. There is a better demand for gas coal, and deli- 
veries on old contracts are pretty large. Prices range 
from 6s. 6d. to 7s. f.o.b. Bunker coal is selling at from 
63. 3d. for unscreened qualities. Cokeis steady and firm, 
but very little is now needed for early delivery, most con- 
sumers having bought rather largely. Here for next 
year’s delivery at Cleveland works 133. 3d. is generally 
pamed for good blast-furnace qualities. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of 
business was done in the pig-iron warrant market last 
Thursday forenoon. The tone was firm, and sellers were 
rather scarce on account of the more promising position 
of affairs in connection with the disputes in the ship- 
building and engineering trades. Prices rose all round 
from 34d. to 54d. per ton. About 15,000 tons of all kinds 
of iron changed hands. A large business was done in 
the afternoon, principally in hematite iron, which was 
pressed for sale by a leading house, but all the iron 
offered was speedilyabsorbed, and prices were not seriously 
affected. In the case of Scotch iron the price declined 
1d. per ton, and that of Cumberland hematite iron 2d. 
per ton. The sales amounted to fully 20,000 tons. At 
the close of the market the settlement prices were: 
Scotch iron, 47s. 44d. per ton; Cleveland, 38s. 9d.; 
Cumberland and iddlesbrough hematite iron, re- 
spectively, 48s. 9d. and 46s. 74d. per ton. On Friday 
forenoon a fair amount of business was transacted—pro- 
bably about 15,000 tons being sold—but there was a feel- 





ing of hesitancy about the market, and the tone was 


easier. Prices declined all round. Notwithstanding the 
uncertain issue of the labour dispute, the market 
was wonderfully steady in the afternoon, some 12,000 
tons of iron being dealt in at about the forenoon 
prices. The closing settlement prices were 47s. 3d., 
383. 74d. 483. 6d., and 46s, 3d. per ton, respec- 
tively. Monday’s forenoon market was in a waiting 
mood, pending a definite settlement of the labour diffi- 
culty. There was a turnover of only some 5000 or 6000 
tons, but the tone was steady. Prices fluctuated a little. 
In the afternoon the market was again inactive, the busi- 
ness done not amounting to more than 6000 or 7000 tons 
of iron. The final quotations were exactly the same as 
those raling at Friday’s close, and the settlement quotations 
were, respectively, 47s. 3d., 383. 74d., 48s. 74d., and 46s. 44d. 
perton. The market was very active on Tuesday forenoon, 
when at least 30,000 tons of iron were disposed of, wholly 
Scotch and hematite, and the former lost 1d. and the latter 
3d. per ton. In the afternoon business was less active, not 
more than half the quantity done in the forenoon being 
transacted at the second sitting of the ‘‘ring.”” The tone 
was firm, however, and prices were from 4d. to ld. per 
ton better. The closing settlement prices were 47s. 3d., 
383. 74d., 48s. 44d., and 46s, 44d. per ton, respectively. 
Business was very quiet this forenoon, but prices were 
firm. The turnover was about 10,000 tons. Scotch rose 1d., 
and Middlesbrough hematite iron lost 14d. per ton. 
About the same quantity of iron changed hands in the 
afternoon, and prices were steady. The settlement prices 
at the close were, respectively, 47s. 3d., 38s. 74d., 
48s. 44d., and 46s. 3d. per ton. The following are 
some of the quotations for No. 1 special brands of 
makers’ iron: Clyde, 51s. 6d. per ton; Calder, Gart- 
sherrie, and Summerlee, 523. 6d.; Coltness, 54s.—the 
foregoing all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 52s.; Shotts (shipped at Leith), 54s.; Carron 
(shipped at Grangemouth), 54s. per ton. There are now 
78 blast-furnaces in actual operation in Scotland—21 work- 
ing on hematite ironstone, five making basic iron, and 52 
making ordinary iron. At this time last year there were 
28 furnaces in blast. Last week’s shipments of pig iron 
from all Scotch ports amounted to 5425 tons, as compared 
with 3017 tons in the corresponding week of last year. 
They included 335 tons for Canada, 100 tons for South 
America, 387 tons for Australia, 111 tons for France, 200 
tons for Italy, 675 tons for Germany, 250 tons for Hol- 
land, 300 tons for Belgium, and 2885 tons coastwise. The 
stock of pig irop in Messrs. Connal and Co.’s public 
warrant stores stood at 310,135 tons yesterday afternoon, 
as compared with 306,815 tons yesterday week, thus show- 
ing an increase amounting to 3320 tons for the past week. 


Finished Iron and Stcel Trades.—The malleable iron 
trade is steady, with a fair amount of business reported. 
Most of the steel works are busy, but a feeling of un- 
settledness prevails in respect of shipbuilding steel, so 
far as the immediate future is concerned. 


Sulphate of Ammonia.—This commodity improved in 
price last Thursday 2s. 6d. per ton, to 9/. 53. for spot 
delivery, at which business was then done. Since then 
the price has ranged from 91. 3s. 9d. to 9/. 5s. per ton. 


Glasgow Copper Market.—No business was done in 
copper last Thursday, but in the afternoon buyers offered 
461. 33. 9d. cash and 461. 123. 6d. three months, being an 
advance of 3s. 9d. per ton, in addition toa rise of 2s. 6d. 
in the forenoon. Again on Friday there were no dealings, 
and there was a drop of 1s. 3d. per ton. Oa Monday fore- 
noon one lot of 25 tons changed hands at 46°. 103. two 
months, and in the afternoon 100 tons were dealt in at 
461. per ton cash, and 46/. 83. 9d. three months. Yester- 
day the market was quite idle. In the forenoon there was 
a drop of 3s. 9d. per ton, and in the afternoon the price 
fell other 2s. 6d. per ton. Some sales took place to-day, 
and a further fall in price took place. 


Royal Scottish Society of Arts.—The Prize Committee 
of this Society have made the following awards: ToS. Z. 
de Ferranti, London, for his paper on the “ Ferranti 
Electricity Meter and its Evolution,” a Keith prize, 
value 30/.; to William Ireland, Buckhaven, for his paper 
on ‘‘A New Machine for Making Nets,” a Keith prize, 
value 20/.; to W. B. Blaikie, Edinburgh, for his paper on 
the “‘ Cosmosphere,” a Reid and Auld prize, value 20/.; 
to J. Ciceri Smith, Edinburgh, for his paper on ‘‘ A Direct 
Reading Micrometer Wire Gauge,” a Hepburn prize, 
value 10/.; to William Ireland, Buckhaven, for his paper 
on “A Portable Copying Press,” a Hepburn com- 
plimentary silver medal; to William Penman, Assoc. 
M. Inst. C. E., Edinburgh, for his paper on 
**The Welsbach Incandescent Gas Light, Improved by 
Special Oxygen Supply Attachment,” a Makdougall- 
Brisbane complimentary silver medal; to James Mac- 
donald, Edinburgh, for his paper on ‘‘An Improved 
Boot Tree,” the Society’s complimentary silver medal ; to 
W. Henry Illingworth, Edinburgh, for his paper on 
** Past and Present Methods of Educating the Blind,” 
the Societv’s complimentary silver medal; to Robert 
Irvine, F.R.S.E., Royston, Granton, for his paper on 
“The Relations of Colour to Painting, Printing, and 
Decoration,” the Society’s complimentary silver medal. 


Shipbuilding Contracts on the Clyde.—Messrs. Scott 
and Co.. Greenock, have contracted to build for Messrs. 
Adam Hamilton and Co., Greenock, a sailing ship of 
2000 tons gross, and 300 ft. in length.—It has been 
reported that the Fairfield Shipbuilding and Engineer- 
ing Company had secured a contract from the North 
German Lloyd Company to build two steamers of very 
large size, even larger than the recent additions to the 
Cunard fleet; up to the present, however. the report 
has not been confirmed.—Messrs. J. Dunlop and 
Co., Port Glasgow, have booked an order to build 





and engine a steel twin-screw steamer to trade on the 





West Coast of Africa. She will be 204 ft. in length, and 
similar to a steamer built by the same firm three years ago. 


Locomotive Engine Contracts. —Messrs. Sharpe, Stewart, 
and Co., Glasgow, have secured an order for other seven 
locomotive engines for the Cape Government railways. 
Messrs. Diibs and Co., also of Glasgow, have booked an 
order for six engines of the same class and for the same 
destination. 

Glasgow Central Railway.—Colonel Addison, Board of 
Trade inspector of railways, will within the next few 
days inspect the Caledonian Railway Company’s Glasgow 
Central lines between Glasgow Cross Station and the 
junction at Dalmarnock. This is in view of the opening 
of that portion of the line (all underground) on Novem- 
ber 1, after which there will a half-hour passenger 
service between Glasgow Cross and Rutherglen. 


Peterhead Harbour.—The Public Works Loan Commis- 
sioners have agreed to advance the sum of 36,0007. to the 
Peterhead Harbour Trustees for the long spoken-of har- 
bour works there. 

Institution of Engineers and Shipbuilders.—The thirty- 
ninth session of this Institution was opened last night, 
the new President, Sir William Arrol, LL.D., M P., 
occupying the chair. There was an unusually large 
attendance of members and graduates. In the course 
of a short vivd voce address Sir William directed atten- 
tion to the principal oe. works lately com- 
pleted or still in progress in the Glasgow district, such 
as the Harbour Tunnel, the Cessnock Docks, the Glas- 
gow Central Railway, the Glasgow Subway, and the 
Sewage Treatment Works. He also had something to 
say regarding the Tower Bridge, the Blackwall Tunnel, 
and the proposed Channel Bridge. At the close of the 
address the President was awarded a very hearty 
vote of thanks, on the motion of Mr. John Inglis, his 

redecessor in the chair. Subsequently premiums of 

ks were presented to Mr. William Arnot, 
Assoc. M. Inst. C.E., and Mr. Alexander Morton, for 
their papers on ‘‘The Glasgow Corporation Electric 
Light Supply,” and on ‘*Rotatory and Reaction 
Engines.” Two papers submitted to the Institution at 
the close of last session were up for discussion, but only 
one speaker in each case had anything to say. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam ccal trade has shown some im- 
provement, but prices for large coal have not been at 
present affected, although the market has shown a harden- 
ing tendency. The rates current for the best and 
secondary qualities of small steam coal have shown some 
advance both for immediate delivery and future ship- 
ments. The best steam coal has made 10s. to 10a. 6d. per 
ton, while secondary qualities have brought 93. 3d. to 
9s. 9d. per ton. Household coal has been firm; No. 3 
Rhondda large has made 9a. 9d. perton. The demand for 
coke has increased, and for forward deliveries prices have 
advanced 3d. to 6d. per ton. Foundry qualities have 
made 15s. to 16s per ton, while furnace coke has brought 
12s. to 133. 6d. per ton. The imports of iron ore have 
been upon a large scale. The demand has, however, been 
active, and prices have been well maintained ; the best 
rubio has brought 11s. 9d. to 123. per ton, The manufac- 
tured iron and steel trades have continued active. 
Numerous inquiries have come to hand for steel rails and 
merchants’ iron. 


Important Railway Project.—A Bill for the construction 
of a new mainline between South Wales and London, will 
be promoted in the ensuing session of Parliament. 
Messrs. Downing and Handcock, the solicitors for the 
Barry Railway Company, are acting for the promoters of 
the new undertaking, and the necessary notices are now 
being served along the whole of the proposed route. The 
Barry Railway Company will support the Bill. The 
Bute Dock authorities have also consented to support the 
scheme on certain conditions. The new line fe se its 
terminus at Swansea, in close proximity to the docks. 
The Rhondda and Swansea Bay Railway will be utilised 
as far as Briton Ferry, and thence a new line will be 
constructed to Bridgend. Here a connection will be 
effected with the Vale of Glamorgan Railway, and the 
oy | line will be joined at Cadoxton. From Barry the 
new line will run across to Cardiff, and will pass through 
the town a little to the south of the existing Great Wes- 
tern Railway. The line will cross over the end of the 
East and West Bute Docks, and will then proceed along 
the East Moors direct to Newport, where a junction will 
be effected with the Alexandra Docks. ‘The next im- 
portant station will be Chepstow, where the line will have 
to deal with the Severn. The route will then be practi- 
cally a straight one to London, vid Oxford, the metro- 
— terminus being in the neighbourhood of St. John’s 


Dock Matters at Swansea.—A contract for an extension 
of the Prince of Wales’ Dock, Swansea, at a cost of about 
60,000/., is about to be placed with Sir C. Jackson. The 
works will secure a large additional quay space at a 
moderate outlay. 


The *‘ Spanker.”—F or four water-tube boilers just fitted 
to the Spanker, at Devonport, the Lords of the Admiralty 
bave paid 62067. to the manufacturers, the Socicté 
Anonyme du Générateur du Temple, of Cherbourg. An 
additional sum of 13,5167. has been spent at the dock- 
yard in the refit necessary to put the new boilers in place. 
The Spanker was built at Devonport in 1890, at a cost 
of 53,9341.; and although she has never seen service 
beyond the naval manceuvres in home waters, she has 
since cost in maintenance and repairs (including her new 
boilers) an additional 22,4631. 


Water Supply of Northam.—Mr. Baldwin Latham 
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forwarded to the Northam District Council, on Satur- 
day, plans and estimate of his scheme for supplying 
water for Northam, Appledore, and Westward Ho! from 
Abbotsham. ‘There is a gathering area of 130 acres, 
with 40 acres extra. and the reservoir will contain 
22 million gallons. Fifteen miles of cast iron main will 
be required, and there will be storage for a supply of 
170,000 gallons per day. The cost of the works will be 
22,3007. Assuming that there were a formidable opposi- 
tion—which Mr. Latham does not anticipate—the works 
would cost 25,000/., including Parliamentary expenses. 
If this amount is borrowed for 60 years, an annual sum 
of 9032. will be required to pay principal and interest. 
The cost of working the pumping engine, filtration, turn- 
cock, &c., will be 1507. a year, An alternative scheme is 
a supply from Yeo Vale by pumping, but this would be 
more costly. 


Bridgewater.—A special meeting of the town council 
was held on Monday to receive a report of a committee 
appointed to visit several ports where river improvements 
had been carried out, or were in process of execution. 
The ports visited were Boston, Stockton-on-Tees, and 
Preston. The committee were unanimously of opinion that 
a great improvement of the Parrott may be effected, and at 
a reasonable cost, and for this reason, that in every port 
which they visited, the actual improvement of the river 
itself formed only a small part of the outlay involved ; it 
was where works in connection with the estuaries came in, 
that a large expenditure was found necessary. 


Institute of South Wales Engineers.—A general meeting 
of the South Wales Institute of Engineers was held at the 
Engineers’ Institute, Cardiff, on Thursday. Mr. A. J. 
St:vens, Newport, presided. The following gentlemen 
were elected new members of the association: Messrs 
G. R. H. Bowden, Newport; J. B. Harvey, Tondu ; 
D. S. Rees, Maesteg ; and Ernest Thomas, Aberdare ; 
while Mr. T. C. Kirk, Newport, was elected an associate, 
and Mr. F. W. Lloyd, Cefn Coed, a student. A paper 
read at the last meeting, ‘‘ Observations on the Western 
Part of the South Wales Coalfield,” by Mr. T. Arnold, 
Assoc. M. Inst. C.E , was further discussed. Mr. H. K. 
John urged the great importance of ascertaining the 
correlation of the various seams throughout South Wales, 
and this point was further emphasised by the President. 
A paper which had been read at the last meeting by Mr. 
Llewellyn B. Atkinson, Assoc. M. Inst. C.E., on ‘*‘ The 
Distribution of Power in Collieries,” was also discussed. 
The discussion dealt with the relative economic values of 
compressed air, steam, and electrical systems in collieries, 
The discussion was subsequently adjourned to the next 
meeting. 





BorpEaux Exuipition. —In a recently published 
article on the Bordeaux Exhibition, we stated in error 
that M. Guibert was President of the Committee, instead 
of M. Hausser, Engineer-in-Chief des Ponts et Chauseées, 





PERSONAL. — Earle’sShipbuilding and Engineering Com- 
pany, Limited, Hull, inform us that they have opened a 
London office at 141, Fenchurch-street, where Mr. W. T. 
Thackeray will act as their representative ; also that 
Captain S. Eardley- Wilmot, R.N., late of the Intelligence 
Department of the Admiralty, has joined the Board of the 
Company. 





Water AND SEWERAGE AT WAKEFIELD.—Ab a special 
meeting of the Wakefield Town Council on Tuesday 
evening, the water works committee recommended that a 
duplicate length of mains should be laid from Ardsley to 
Wakefield, 18 in. in size from Ardsley to Lindle Hill, and 
24 in. in size between Lindle Hill and the city boundary 
at New Scarborough, Instructions were, at the same 
time, given to Mr. H. Rofe, the borough engineer, to pro- 
ceed with the preparations of plans, specifications, and 
estimates for the construction of the Booth Dean and 
Oxygrains reservoirs. The council also decided that the 
amount proposed to be applied for in respect of proposed 
sewerage works at Calder Vale should be increased from 
78,000. to 82,562/., so as to enable the council to comply 
= certain requirements of the Local Government 

oard., 





A RaiLway THROUGH THE Sza.—It is stated that Mr. 
Magnus Volk hopes to open his railway from Brighton 
to Rottingdean next Easter. The length is about four 
miles, and the lines are laid on the sea beach near to low- 
water mark, so that they are ——— for the greater 
part of the 24 hours. There are four lines of rails, laid 
in two pairs, the width of gauge between the outer rails 
being 18 ft. Each pair of rails is supported by concrete 
blocks mortised to the rock below, the steepest gradient 
being 1 in 300, and the sharpest curve half a mile radius. 
The car, which was designed by Mr. St. George Moore, 
of 17, Victoria-street, Westminster, who acts as engineer 
to the company jointly with Mr. Volk, is being built 
by the Gloucester Wagon Company. Each of the four 
main supports is a 12 in. steel tube, mounted on a four- 
wheel bogie. The leading bogies will be driven by vertical 
shafts inside the steel tubes. The deck of the car is 23 ft. 
above the rails, and well out of reach of the waves, The 
deck will measure 46 ft. by 22 ft., and will carry a saloon 
25 ft. by 13 ft. It wasat first intended to drive by current 
obtained from accumulators, but the plan has since been 
altered to the trolley system. It is desired to erect poles 
on the shore to carry an overhead wire. The Crown has 
given its consent to their erection, and an application 
for a similar concession has been made to the Brighton 
Corporation, who own a short length of foreshore. The 
a cost was 25,0007, and will not be much ex- 
ceeded. 





MISCELLANEA. 

Tue traffic receipts for the week. ending October 13 on 
33 of the principal lines of the United Kingdom amounted 
to 1,594,673/7., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,526,125/., with 18,522$ miles open. 
There was thus an increase of 68,5487. in the receipts, and 
an increase of 2174 in the mileage. 


Ona Monday afternoon Sir Joseph Pease, chairman of the 
North-Eastern Railway, formally opened the new Wear 
Valley Extension Railway from Stanhope to Wear Head. 
The line, which is nearly 10 miles long, cost 50,0001. to 
construct. Sir Joseph, who was accompanied by several 
directors and the chief officials of the North-Eastern 
Railway, afterwards entertained a number of guests at 
luncheon, 

A comic account of the recent race to the north is given 
in our contemporary La Nature. The writer apparently 
labours under the delusion that the parties met and drew 
= conditions for the contest, as in the case of a foot-race. 

e refers to the fact that originally both expresses had the 
same number of carriages as being due to an intention to 
run @ match under equal conditions. The whole gist 
of the article is conceived in the same vein, and forms 
very amusing reading. 


The experiments carried out with cordite stored for 
some time in India have proved so thoroughly satisfac- 
tory that orders have been issued for all black powder 
ammunition to be used upas quickly as possible. It will, 
therefore, be reissued to regiments forthwith, The army 
in India may now rest content in the knowledge that 
cordite is absolutely trustworthy, and that it does not 
deteriorate with storage, certain tests having been most 
carefully applied with a view to set this point at rest. 


The total number of persons killed or injured on rail- 
ways in the United Kingdom “‘in the course of public 
traffic” during the first six months of 1895 was 478 killed 
and 1895 injured—an increase of 47 injured, and a de- 
crease of 57 killed compared with the figures for the cor- 
responding period in 1894. Of the killed, 225 were rail- 
way servants, of whom 1338 were injured. Thirty-four 
passengers were killed and 426 injured; but accidents to 
trains, rolling stock, and permanent way accounted for 
only one death and 121 cases of injury among passengers. 


The executive committee representing the steel-workers 
at Barrow, who are locked out on a question of wages, 
have replied to the overtures which have been made by 
the Mayor of Barrow and other influential members of 
the county council with reference to the restarting of 
the steel works. At a meeting on Tuesday night, attended 
by about 1000 men, ib was decided that they would re- 
commence work on the Head award, plus 5 per cent. 
advance, if arrangements could be made. A deputation, 
consisting of the men’s representatives and the officials 
of St. James’s Church, was appointed to wait on the 
directors of the company as soon as possible, 


The Department of Science and Art have issued ten- 
tatively some new regulations under which, the grants 
for instruction in science and art are to depend partly 
on the attendance of the student and partly on payments 
on results as tested by examination. The attendance 
payment is to be 1d. for each student, and 2d. for each 
student in a night class, with the exception of such sub- 
jects as practical chemistry, physics, metallurgy, or 
biology, where the grant is to be 3d. for each attendance. 
Under special circumstances these grants may be in- 
creased 25 per cent., but the total must not exceed 1/. 10s, 
Applications to obtain this grant must be received before 
December 1, 1896, 


The firat general meeting of the Engineering Society, 
King’s College, was held on Friday, October 18, when the 
President (Mr. Welbourn) read a paper on the different 
systems of electric distribution. He first dealt with the 
single-wire system, and then passed on to the parallel arc 
system and Mr. Edison’s distributing system, pointing 
out the convenience of the former and the advantages of 
the latter. Then followed an account of the series mul- 
tiple method and the three-wire and series systems; the 
President pointing out that the three-wire system owed 
its origin in our country to Dr. Hopkinsov, professor of 
electricity in the college. Finally the alternate current 
transformer system and the battery transformer system 
were described in detail], their advantages and disadvan- 
tages being clearly shown. The whole paper was illus- 
trated by the aid of numerous diagrams, while several 
explanatory figures were sketched on the board. 


At the last meeting of the British Association at 
Ipswich a paper was read by Mr. W. H. Wheeler, of 
Boston, Lincolnshire, on the ‘‘ Effects of Wind and Atmo- 
spheric Pressure on the Tides.” In this paper Mr. 

heeler himself brought forward a considerable number 
of statistics bearing on the question, but scarcely sufii- 
cient information was forthcoming on which to formulate 
very definite conclusions. The importance of the subject 
was, however, recognised by the appoinoment of a com- 
mittee of investigation, consisting of Professor Vernon 
Harcourt, Professor Unwin, Mr. G. F. Deacon, and Mr. 
Wheeler. This committee is desirous of obtaining further 
information from as many ports as possible, and will 

lad of any assistance that can be rendered in the matter. 

r. Wheeler, who is the secretary, will supply copies of 
the printed form, showing the manner in which it is 
proposed to collect statistics as to the tides, and will be 
much obliged by the receipt of any records of past tides 
affected by gales, or of any that may occur in the future. 


The report by Mr. William Crookes and Professor 
Dewar for the month ending September 30, on the com- 
position and: quality of daily samples of the water sup- 
plied to London, has just been issued. It contains the 





results of analyses of 175 samples of water collected it 
various places from the mains of the London water com- 
panies taking their supply from the Thamesand Lea. All 
the samples were found to be clear, bright, and well 
filtered. The remarkable weather during September, 
when only 0 57 in. of rain fell, as against the average of 
25 years of 2.66 in., together with the excess of sunlight, 
is stated to have had a marked effect on the quality of 
the water. Bacteriological examinations of the filtered and 
unfiltered samples have been carried on unremittedly 
throughout the month, with the result that the average of 
raw unfiltered Thames water was found to contain 2432 
microbes, and Lea water 1710 microbes per cubic centi- 
metre, while the filtered samples from the five Thames 
companies contained only 62 microbes, and the filtered 
Lea water 73 microbes per cubic centimetre, 


At the annual dinner of the Bristol Channel centre of 
the Institute of Marine Engineers, held in Cardiff on the 
19th inst., the President, Mr. A. J. Durston, C.B., R.N., 
responded for the Navy, and gave some interesting par- 
ticulars of various matters connected with his depart- 
ment. Heremarked that now the engineer branch of the 
Navy consisted of over 800 engineers, 2000 artificers, and 
15,000 stokers. The entries of artificers and stokers had 
been very satisfactory, and came from an outside source, 
as usual. The ranks of the engineers had been supple- 
mented by entries direct from engineering shops through- 
out the country of those who had also had training in 
technical colleges. Then they had the marine engineers 
and their brother engineers of the Royal Naval Reserve 
to fall back upon. Turning to machinery, this, he said, 
was a controversial topic, and, perhaps, should be tabooed, 
like politics. All he would say on this subject was that 
they were experiencing considerable changers, and that 
within a recent period had been adopted higher pressures 
and water-tube boilers suited to those pressures. Boilers 
of the smaller water-tube type had shown themselves 
suitable for fast torpedo-boat destroyers, and were 
also being used in vessels of the smaller cruiser type. 
On this subject, with their permission, he would repeat 
what he said to the London members of the Institute on 
the 23rd ult., with respect to the torpedo-boat Sharp- 
shooter. That ship had just completed, in a satisfactory 
manner, a series of trials of 1000 sea-miles. He would 
take these actual performances and draw them out on the 
scale of the Powerful and Terrible. Commencing with 
powers from the boilers in use, which would represent 
18,000 horse-power—full, working, specified power—she 
wound up with powers representing over 25,000, which 
was the power that had been specified fora short period. 
This meant that in the Powerful and Terrible full power 
could be maintained, not simply over a measured mile 
course, nor for a mere spurt, but as long as coals remained 
in the ship to be burned or anyhow procured. 








Coat 1n Roumanra.—Explorations for anthracite coal 
which have been carried on for some time past by an 
English re at Schela, have been attended with 
encouraging results, and the company is about to com- 
mence working operations. 





CaTALOGUE.—Messrs. J. Halden and Co., of 8, Great 
Chapel-street, Westminster, and Manchester, have issued 
a@ very comprehensive — of engineers’ drawing 
materials. In this catalogue they call special attention to 
a new black line process for copying drawings, very 
simple in operation, and, judging from specimens, ex- 
tremely satisfactory in results. 





THE Dispute IN THE SHIPBUILDING TRADE.—The con- 
ference between the Belfast and Clyde shipbuilders and 
their operative engineers, mentioned in our “‘ Industrial 
Notes,” was held in the County Hotel, Carlisle, on Wed- 
nesday. The conference began at 2 o’clock, and the pro- 
ceedings were private. About 5 o’clock the delegates 
of the men retired for half an hour to allow the masters 
to consider some point which had been raised. An hour 
later the men’s delegates left the masters again for a 
while, but were summoned back after a brief interval. 
The conference concluded its sittings at 7 o’clock, when 
Mr. Biggart made a statement to the press representatives. 
He said that first, as to the Glasgow question, the masters 
were practically seeking to level up the rate of wages 
there by giving 3d. to all under 7d. They had made that 
offer subject to the condition that there would be no 
change in the wages of those men for six months without 
notice. The men had accepted the offer of jd., bus 
had failed to accept the six months’ condition. The 
masters at the conference had made the follow- 
ing offer after full discussion: ‘‘That the offer of 
the Glasgow district) employers be confirmed, subject to 
mutual adjustment of the condition already stipulated— 
namely, that any subsequent alteration be subject to 
certain notice on either side.” With regard to the Bel- 
fast question the following statement was made by Mr. 
Biggait on behalf of the employers: ‘ The joint com- 
mittee, having carefully and seriously considered the 
position, have to-day the following resolution : 
‘That any advance in Belfast is entirely unwar- 
ranted in the present state of trade. That, while no 
present advance can be made in Belfast, the joint com- 
mittee are prepared to recommend that, provided the men 
now on strike return to work within one week of this date, 
on March 2 next an advance of a farthing per hour be 
conceded to fitters, finishers, turners, platers, borers, and 
slotters in the shops of the associated employers of the 
Belfast and Clyde districts, if the state of trade then war- 
rants ib, and on condition that any change in the wages 
shall remain in force for six months, and any subsequent 
alteration on either side shall be subject to two months’ 
notice.’” The operative delegates will lay these proposals 
rem the men, The conference rose after sitting seven 

ours, 





512 ENGINEERING. [Oct. 25, 1895. 








THAMES BRIDGES. 
(For Description, see Page 505.) 











MatpENHEAD BripcGE ; GREAT WESTERN Rali.way,. 














MAIDENHEAD Roap BrinGe. 























_ — —_ - aes —_— a . aoe a i a 5 spoiies ateil ee ae a bates bi ab, aaa pa 
_ - ' Mak Sats ES 


- Sinn IE Oe 












































We u Oo bf 2? d9e—ey 


: 
daag ,J 004 ausos N 












































































































































NJ 1209 07 1049 |X 
| br \ 
% S N 
> S \N 
a 
ann, uorjraliy |= 
¥ ajo, wars |e 
2 
6urysom say sven} | 
i | 
Mi : 
ii ii 
i | oy ' > 
: Sk 
z : = 
it ai ? 
i : ir a8 
Hi j ‘ 8 
i \ ith | 4949 = 
spo.s dung €}' })| N | |] |dos uado ¢ 
if N aaa g 
I axons 45°9 fS 
\ | 
{ () | 
i i jo) 
ro 
pou 
ol 
wi 
= 
1h OA 
= Nee = 
1) =.-I 





| A 
OB) uoysaliy waay 0} 
| UsajSI9 > 4ay0M 





























j 

} 

3SNOH 3INIDNZ J1VH j 

l 

| | 

—~ 

pou 

a | 
- - A 
= 4 





(‘cog ebog aas ‘uoydruosag og) 
MALSNINGHA ANVAdWOD NOU! 
YIVA NOLHSV HHL AO LIid-TVOD ALAYAHEIT HLNOS AHL LV ANIONHY NAHNOOMAN ATIO 

















‘C68I “CZ UAMOLOKO ‘ONIVAANIONA 




















“"p “OI 















































sues ot 
|Z || 
ic 
LT | st NT 
: | \ v 
aus - SouTy ——== > 
‘96/5 /i2 ~--270g #2‘2) 099 _ 
Wd &~--ewy "Ol ‘usar sad 9840839 JOGN 
‘pexy auou ~ abong ‘ou 0 9 * “syenp 


‘SU 





Z ° SSasd saiog 2959 ‘49 j0 upg 


‘Lid G@it'S NOLHSY ONO 














"§ “OI 


‘¢ Ol 

















NA RAS i an eatin eI RN 





Oct. 25, 1895.] | 


ENGINEERING. 








53 








AGENTS FOR “ENGINEERING.” 


Epmsures : John Menzies and Oo., 12, Hanover-street. 

Franom, Paris: Boyveau and Ohevillet, Librairie Etrangére, 22, 
Rue de la Banque ; M. Em. Terquem, 81bis, Boulevard Haussmann. 
ee Agence Havas, 8, Place de la Bourse. 

low. 

elmer, Bertin : Mesers. A. Asher and Oo., 5, Unter den Linden. 

Lei; : F. A. Brockhaus. 

= ouse B H. Stuckelberger. 
Giaseow : William Love. 
Invi, Calcutta : Thacker, Spink, and Oo. 
Bombay : Thacker and Oo., Limited. 

Iraty : U. Hoepli, Milan, and any office. 

LIVERPOOL : eos lor, — 8. at 

MANOHESTER : JO ‘ey wood, ; — 5 

New Sovurn Wass, Sydney : Turner and Henderson, 16 and 18, 
a a a —_ oo —,* 

QUEENSLAND e: on and Gotch, 

ronret : T. Willmett and Ce. 


Sour AUSTRALIA, Adelaide : W. O. Rigby. 
Unrrap StaTss, poed York: W. H. Wiley, 58, East 10th-street. 


cago: H. V. Holmes, 44, Lakeside 4 
Vrororts, Mutzournx : Melville, Mullen and Slade, 61/964 Ocliins 
etreet. Gordon and Gotch, Limited, Queen-street. 





NOTICE TO AMERIOAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGITSERING 
may now be addressed either direct to the publisher, Mr. Oo. R. 
JoHNSON, at the Offices of this Journal, Nos. 35 and 86, Bedford- 
street, Strand, London, W.C., or to ouraccredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Howumes, 44, Lakeside Building, Chicago. The 
rices of Subscription (payable in advance) for one year are: For 
(foreign) re edition, 1. 168. Od.; for ick (ordinary) 

r edition, 2/. 0s. 6d., or if remitted to Agente, 9 dollars for 
fain and 10 dollars for thick. 











charg tivcssante is thres shillings for the fzst 8 
The e for advertisements is ings for our 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m.onThursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 





SUBSCRIPTIONS, HOME AND FOREIGN. 





ENGINEERING can be supplied, direct from the publisher, 
post free for Twelve Months at the following rates, payable in 


advance ‘— 


For the United 


Kingdom 
» all places abroad :— 


occeme esocomeskl 9 3 


cece me asesaees 


All accounts are payable to ** ENGINEERING,” Limited. 
Oheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.O. 

When fore’ Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


Forei and Colonial Subscribers receiving 
Incomplete Copies thro News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 

Office for Publication and Advertisements, Nos, 
85 and 36, Bedford-street, Strand, London, W. 





feLeeraPnio Appress—ENGINEERING, LONDON, 
EuLEPHoNs Numese—3667, 


ENGINEERING Is registered for transmission abroad. 





cases for con twenty-six 


Reape Oasns.—! 
or of any 


Reading 
numbers of ENneinggRine may be had of the pu 
news-agent. Price 6s. each. 








CONTENTS. 
PAGE || PAGE 
The Serpollet Steam Road ||Metropolitan Water Supply 
Uarriage ([llustrated).... 499|| (Illustrated) ........++.. 514 


Electric Traction. — No. Indian Railways and Trade 515 
XXXVIIL. (JUustrated) .. 503 ||The Brewers’ Exhibition .. = 


Notes on an Old Newcomen Notes .....0..2+se-seeeeee 
Engine near Bristol(J//us.) 505 | H.M.S. ‘‘ Victorious”...... 517 
Thames Bridges. — No. Steam-Driven Road Car- 
XXIV. (JUustrated) .... 505 WAND oo nc ancsceacvesees 517 
The Galway and Clifden Water-Tube Boilers ...... 517 
ee rr rere ee 506 ‘* The Head of the Profes- 
Notes from the United || QE sd wtcccsaserecasaecs 518 
Btates .....--cccsscccces 507 | Rolling Loads on Bridges .. 518 
Launches and Trial Trips .. 507 |The AmericaCup ........ 519 
Hutchison’s Water Dis- Triple-Expansion Corliss En- 
charge Recorder for Weirs °F ere 51 
(TUustrated) .....ccccces 508 | Messrs. Price, Walker, and 


Radial Drilling Machine (J/- || Co.’s New Sawmills ...... 619 


CUMRIEN) <.. sb csseceaee 509 | Peache’s High-Speed Engine 
Notes from South Yorkshire £09 (Jllustrated) ............ 52 
Notes from Cieveland and | Tha British Association.... 521 

the Northern Counties .. 510| Industrial Notes .......... 523 
Notes from the North...... 510 | Boi er Explosion st Longton 525 
Notes from the South-West 510 Field Telegraph in Chitral.. 525 
Miscellanea.............--- 511 | Telephony ............c0- 526 
fome Deficiencies in Ma- | “* Engineering” Patent Re- 

chine Design ............ 518 | cord (Illustrated) ........ 527 


With a Two-Page Engraving of an OLD NEWCOMEN 
ENGINE AT THE SOUTH LIBERTY COAL-PIT OF 
THE ASHTON VALE IRON COMPANY, BEDMINSTER. 








Advertisements from the Continent and French 
Colonies may now be sent either through the 
Agence Havas, 8, Place de la Bourse, Paris, or 
direct to the Offices of this Journal, addressed 
te the Manager of the Advertisement Department, 
who will supply fall particulars as to terms, &c. 








NOTICES OF MEETINGS. 


TuE INSTITUTION OF JUNIOR ENGINEERS.—Friday, November 1, 
8 p.m., atthe Westminster Palace Hotel. Presidential address by 
Mr. Archibald Denny, M.I.N.A., of Dumbarton. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Friday, October 26, 1895, at 7.30 p.m, in the Lecture Hall of 
the Literary and Philosophical Society of Newcastle-upon-Tyne. 
Opening remarks by the President. Paper on the ‘‘ Surface Con- 
densing Plant at the Newcastle and District Company’s Electric 
Works, Forth Banks, Newcastle-on-Tyne,” by Mr. W. Cross. 
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SOME DEFICIENCIES IN MACHINE 
DESIGN. 

Mr. Micwaret Loneriper’s annual report to the 
Engine, Boiler, and Employers’ Liability Insurance 
Company always provides matter for serious re- 
flection. Perhaps the feature in these reports which 
should prove most useful to manufacturing engi- 
neers is the list of the various breakdowns which 
have occurred during the previous twelve months, 
and the accompanying comments as to the causes 


be| producing them. A perusal of this list of casual- 


ties in Mr. Longridge’s last issued report raises the 
question whether the builders of our engines are 
sufficiently in touch with the users of them, as a 
large proportion of failures seem to be due to faulty 
design in small details. Largeand important parts 
have usually ample consideration given to their 
construction, and in case of a failure, there is no 
hesitation in strengthening the member in future. 
If, however, a small detail fails, the part is too often 
simply replaced with another of the same faulty 
design, which is, moreover, used in new machines 
just as if it had never proved unsatisfactory in 
practice. A notable instance of this vicious type 
of conservatism came under our notice some time 
ago. A planing machine was supplied by a first- 
class maker, and it was found that though the 
fitting and general accuracy of the work left nothing 
to be desired, yet it was possible to put both 
the forward and back feeds to the tool into gear 
together. The possible promptly happened. The 
workman using the machine was one day a trifle 
careless, and put in one feed without taking the 
other out of gear. The consequence was a 
stripped spurwheel. A complaint to the makers 
drew forth the stereotyped statement that such a 
thing had never occurred before in the whole 
course of their experience, and that they had built 
and supplied a very large number of machines of 
the type. The concluding proposition proved to 
be perfectly true, as shown by a visit to works 
where many of them were in operation, but a 
close examination discovered the interesting fact 
that the same accident had occurred to all but one 
of these machines, as proved by the broken teeth 
on the feed spurwheels. The firm in question pride 
themselves, and with justice, on the accuracy of 
their workmanship, but the want of touch thus 
disclosed between the shops and the drawing-offices 
is far from creditable, and must eventually damage 
the reputation of the tools supplied. 

We believe that, in general, American makers are 
much more ready to look at a tool from a work- 
man’s point of view than are our English firms. 
The leading idea is to make everything as easy as 
possible for the attendant, and should a detail, 
whilst sufficiently strong, prove awkward in prac- 
tice, it is promptly redesigned. On this side of 
the water the workman is too often obliged to put 


9|up with defects of this nature, his convenience 


being far less carefully studied. In fact, the 
American locomotive has been largely designed by 


0 | men from the footplate, and though, so far as looks 


go, it does not compare well with the English type, 
it is in somerespects much easier to work, there being 
all sorts of little dodges for the convenience of the 
driver. In a letter published in our columns on 
May 5, 1893, the writer states that the Baldwin 
Company were in the habit of sending a traveller 
round once a year to a New Zealand line on which 
some of their engines were used, in order to take 





note of any improvements which might suggest 
themselves to those in charge of the running depart- 
ment. Even as a matter of pure business, this 
course of action has great advantages, as it flatters 
the pride of every one connected with the depart- 
ment, from the stokers to the superintendent, and 
one may be sure that the firm stand an improved 
chance of getting future orders. This would pro- 
bably still hold, even if the suggestions made were 
not acted on ; but, as a matter of fact, such ideas 
as are worth adopting are rapidly incorporated into 
the current practice of the firm, with the result of 
still further improving the handiness of the engines. 

Out of a total of 131 accidents to engines during 
the year, dealt with in his last report, Mr. 
Longridge attributes 26 per cent. to weakness or 
bad design, whilst of the 25 per cent. due to 
the negligence of the owners and attendants, 
a fair proportion would, doubtless, not have 
happened if the designers had exercised a little 
more foresight. Of course, workmen ought not to 
be careless, but even the most careful of men make 
mistakes sometimes. In fact, it may almost be 
said that a man who makes no mistakes is only 
fitted for a very subordinate position under the 
control of some more enterprising intellect. At 
the same time it must be admitted that the 
vast majority of errors arise from laziness or care- 
lessness, and are accordingly a proof of anything 
but superior qualities on the part of the culprit. 
Everything depends on the kind of mistake made. 
Probably most engineers now consider the Dept- 
ford electric lighting scheme to have been an error 
of judgment, but Mr. Ferranti’s reputation as an 
engineer stands now higher than it ever did before 
he embarked on that gigantic project. On the 
other hand, it is at least questionable whether the 
reputation for infallibility which was once claimed 
by an eminent engineer now dead, and who used 
to indulge in work of a most costly description, was 
not in the end built up at the expense of his clients’ 
pockets. 

Returning to Mr. Longridge’s report, from which 

we have somewhat wandered in the’ course of the , 
above remarks, it appears that one of the most fre- 
quent causes of serious accident in the case of mill 
engines is the use of spur gearing under unsuitable 
conditions. Twenty-three such failures are noted 
during the year, and in many cases the wheels were 
nearly new. The most notsble instance is that of a 
spur flywheel about 21 ft. in diameter, which trans- 
mitted 1150 indicated horse-power, the speed at the 
pitch line being 2323 ft. per minute. The wheel 
was made in 1885, but only two years afterwards a 
new ring of teeth had to be placed on the pinion, 
whilst in 1891 the teeth required chipping to take 
the bearing off the points. This operation had to be 
repeated the following year, when an examination 
showed several cracked teeth. In February, 1894, 
one of the segments cracked across, and in June 
five other segments went, which had to be replaced. 
The wheel, Mr. Longridge states, was strong and 
well made and not subject to backlash, and yet 
began to fail five years after being put to work. 
Similar cases are so frequent, that Mr. Longridge 
claims that spur gearing should not be used for 
transmitting 1000 horse-power unless the speed of 
the second motion shaft can be keptlow. Another 
prolific cause of accidents is the use of impro- 
perly stayed flat surfaces in cylinder castings. 
Here theory forms a somewhat imperfect guide, as 
the conditions obtaining are usually too complicated 
for satisfactory mathematical treatment, and hence 
the scantlings requisite are purely a matter of judg- 
ment. Considering, however, the immense number 
of such surfaces which have now been used, there is 
little excuse for the comparative frequency of such 
failures as are noted by Mr. Longridge, and which can 
only arise from neglect on the part of those respon- 
sible to check their judgment by the teachings of 
experience. The not uncommon methods of fixing 
the crankpin in the crank by means of a cotter or by 
riveting it over the back are constant sources of 
trouble, three cases being noted during the year in 
which pins thus secured have broken inside the 
crank, Mr. Longridge points out that the fit of the 
pin in the crank should be so good that it will hold, 
on being forced in, without the addition of any 
other device for securing it in place, and that the 
= inside the crank is better made }in. or so 
arger than the journal. Several other interesting 
points are noted in Mr. Longridge’s report, which 
will well repay study by those responsible for the 
design and manufacture of our large stationary 
engines. 
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METROPOLITAN WATER SUPPLY. 

Ir is always a difficult matter to decide to what 
cause the apathy of Londoners to municipal matters 
should be assigned. Should we feel gratified or 
ashamed of this apathetic attitude of the average 
citizen? Is it due to our profound trust in those 
we have appointed to attend to these matters, to 
our ability to bear without distress any additional 
burthen that may be put upon us, or is it mere 
ineptitude and indolence? Probably a share of 
both ; but whatever may be the cause, the average 
Londoner is now going about his ways profoundly 
indifferent as to the merits of the water question, 
whilst the sediles of Spring Gardens are quietly 
working to impose on the community an additional 
expenditure of at least 38,000,000/. sterling; if one 
may judge by precedent perhaps a far larger sum ; 
for it is not often that very large engineering works 
of a novel kind are completed at the cost originally 
estimated, 

In our last issue, under the heading of ‘‘ London 
Water,” we gave particulars of the scheme proposed 
by the Water Committee of the London County 
Council, for bringing water from Wales at an 
estimated cost of close upon 39,000,000/. The 
details of the scheme have been admirably worked 
out by Mr. Binnie, the engineer to the Council. 
If there were no water nearer to London than that 
collected on the highlands of South Wales, we 
might accept the new proposals without question ; 
confident that a talented engineer who has received 
special training in this special branch of his pro- 
fession would fill in all details with a masterly 
hand. It is not, however, the design that we call 
in question, but the necessity for the design. 
There is no need for London to go to Wales for 
water when she has an excellent supply brought by 
nature to her very doors. 

We do not propose again to discuss the excellence 
of the water supply of the Thames basin. That as 
nature gives it to us has not been seriously called 
in question by any person who can claim to speak 
with authority. It may be that other waters are 
softer, and, indeed, the worst that Mr. Binnie 
can say against Thames water is that it wastes 
soap. Indeed, Mr. Binnie in his report refers to 
the question of hardness as ‘‘an all-important 
feature of the case.” That being the case, perhaps 
we had better quote Mr. Binnie’s exact words ; for 
we are most anxious to say all that can be said for 
or against both the schemes of London water supply 
now put forward. 


‘‘The hardness of water generally depends on the 
amount of salts of lime held in solution, consequently, 
instead of holding in solution 15 to 20 grains of 
bicarbonate of lime in the gallon, as in our present supply, 
the water available (7.¢., the South Wales water) will, in 
all probability, contain only a small proportion of mineral 
salts, which will reduce its hardness to probably only 
38 or 4 deg. No one who has not experienced the 
luxury of using a soft water supply can at all appreciate 
the advantages which it possesses. Take, for instance, 
our present supply of water to London, which we may 
assume at 192 million — a day. It hasan — 
hardness on Clark’s scale of nearly 15 deg., in other words 
it contains in solution about 182 tons of soap-destroying 
materials per day, or 66,430 tons per annum. In the case 
of the water supplied by the Kent Company and the East 
London and New River Companies, from the chalk, the 
hardness runs up to 15 to 20 deg. This large amount of 
mineral matter is not required. In washing, a propor- 
tionate amourt of soap has to be destroyed before a lather 
can be produced and the proper cleansing process com- 
menced ; and if boiled, either in the domestic kettle, in 
the heating apparatus, or in the steam boiler, these mineral 
salts are rapidly deposited, forming an incrustation on 
the surface, which, in the case of pipes of comparatively 
small diameter, soon reduces their effective area until 
they require renewing. It cannot be said that these salts 
of lime are injurious to health, but, on the other hand, a 
soft water supply lends itself with remarkable facility to 
all purposes to which water is applied. Its cleansing pro- 
perties, as compared with hard water, are enormously 
enhanced, its power of producing vegetable infusions, as 
in making tea, &c., are greatly augmented, and it does 
not in boiling cause those deposits of mineral matter 
which are so much to be avoided.” 


We do not know how much soap 182 tons of 
soap-destroying materials would destroy, but, of 
course, Mr. Binnie does not mean to say that the 
whole 182 tons per diem are devoted to this per- 
nicious use; for of the 192 million gallons of 
water used daily in London only a part is used in 
conjunction with soap. For instance, we drink 
some, more is used for flushing closets, a large 
quantity in watering streets, in manufacturing, 
and in various other positions. Still it is a serious 
evil—excepting to soapmakers—to have soap de- 
stroyed uselessly, but whether it is worth London’s 








while to spend 40 millions or so to overcome the 
evil, even with the teamaking improvement thrown 
in, is another question. 

We have, however, already dealt very fully with 
the South Wales supply scheme, and we must 
hasten to put the Thames Valley alternative forward 
before we have used all our available space. It is 
claimed that the Thames, the Lea, and the Kentish 
wells will not be equal to the wants of an uncertain 
population in the indefinite future. Mr. Binnie 
has stated that in 1941 Greater London will be in- 
habited by over 12 million souls; and, that 
with a daily water supply of 35 gallons per head, 
we, or our descendents, will want 433,063,505 gal- 
lons per day. It is firstly a question whether 
London is going to increase at the same ratio as in 
the past. At the recent meeting of the British Asso- 
ciation we heard a paper read by a gentleman who is 
justly looked on as a high authority on these matters, 
in which it was confidently stated that the population 
was not going toincrease so rapidly in the future. The 
proposition was supported by mathematical formule 
of most convincing intricacy ; but whether all the 
author’s multitudinous coefficients were without 
flaw we will not attempt to say. Turning from the 
future to the past, we find that from 1881 to 1891 
the population of the metropolis increased only 18.2 
per cent., whilst in the previous 10 years it had 
increased 227 per cent., and in the previous 30 
years 62.1 percent. It is curious to note that in 
1682 Sir William Petty confidently foretold that 
in the year 1800 the population of the city would 
be 5,359,000, and that it would have so outgrown 
reason that it must stop before 1840. 

In any case Mr. Binnie’s estimate is considered 
excessive by some authorities, but, for our present 
purpose, we will accept it as true, and also take the 
period of 50 years as one which should be con- 
sidered. In that case how far will the present 
sources of supply avail for the increased demand? To 
answer this question we cannot do better than 
turn to the report of the Royal Commission of 
1893, and to the details of the scheme there 
approved, which may be taken as the alternative of 
the South Wales supply. 

On the opposite page we give a plan showing the 
site of the reservoirs—‘‘ ponds,” Mr. Binnie rather 
unkindly calls them—which are proposed by Messrs. 
Hunter and Fraser’s scheme, to which reference 
has more than once been made. It will be seen 
that they are nine in number; but it would not be 
necessary to construct them all at once. The total 
storage capacity would be 18,000 million gallons, 
and the estimated cost 4,168,935/. It will be neces- 
sary, however, to go into the figures somewhat more 
minutely. The River Lea, Messrs. Hunter and 
Fraser say in their report prepared in 1892, is now 
supplying 58 million gallons per day out of an 
average flow of 111.6 million gallons per day. Mr. 
Baldwin Latham was of opinion that this supply 
might be increased to 70 million gallons if proper 
storage reservoirs were constructed. At the present 
time the Lea supply is under a cloud in public 
estimation, on account of the failure of water supply 
in East London. It should be remembered, how- 
ever, that the East London Water Company were 
prevented from constructing the reservoirs they con- 
sidered necessary by the London County Council, 
and it is to that the company attribute the failure. 

In addition to the water to be taken from the 
river it is estimated that 40 million gallons per day 
might be taken from wells in the Lea Valley, and 
this brings the total to 110 million gallons per 
diem. The average supply of the Kent Water 
Works Company was,* according to the report, 
13} million gallons per diem, but the pumping 
capacity of the plant is 28 million gallons. Assum- 
ing that, in 1941, 25 million gallons would be 
drawn from this source, there would then be 
available 135 million gallons per diem from other 
sources than the Thames. Mr. Binnie’s require- 
ments for the latter date are 433 million gallons. 
If we deduct the former from the latter figure, we 
get the volume of water that would daily be 
abstracted from the Thames if that be the source 
of supply. Roundly, the figure would be 300 
million gallons daily. That is what we must 
expect our grandchildren to be taking from the 
river in the middle of the next century, if all goes 
on as Mr. Binnie expects. That would be 23.5 per 
cent. of the average volume that falls over Ted- 
dington Weir. It seemsa serious thing to draw off 





* We now adhere to the date of the report—1892— 
throughout, 





nearly a quarter of the river, but at the present 
time one-half the Lea is being pumped up for 
water-works purpoges, and yet the navigation is 
not affected, nor does the health of the district 
suffer. In regard to the Thames, there is no doubt 
that excessive pumping would lessen the volume of 
the river for a good part of the day on the upper 
full-tidal part; but that is a difficulty we might 
fairly leave our grandchildren to cope with. Rich- 
mond has already solved the problem by construct- 
ing the half-tide movable weirs. Perhaps before 
the middle of the next century the talked-of 
scheme of lock gates at Gravesend may have 
been carried out, and that would settle the whole 
matter. On the canalised portion of the river 
the volume of water present—z.e., the surface 
level—is not affected by the quantity of water 
pumped, supposing enough be left for locking 
purposes. Below the last weir there is always 
tidal water to come up from the sea, so that the 
maximum high water will not be reduced, and 
it is only when the tidal water has drained off 
again by the ebb, that the depth of water will be 
affected by abstraction, if we put aside silting up, 
and that to a serious extent only in the upper 
tidal reaches. 

It may be claimed with reason, therefore, that 
the 23.5 per cent. of the river’s flow may be 
pumped without causing serious evil, or, at any 
rate, evil that would justify an expenditure of 38 
millions to overcome, but for purposes of water 
supply it does not do to take an average flow as a 
basis of calculation. The demand for water is 
practically constant, the flow of the river is con- 
stantly fluctuating. We have before us a diagram 
prepared by Mr. C. J. More, the engineer to the 
Thames Conservancy, by which the monthly volume 
of discharge of the river at Teddington Weirisshown 
fora period of 11 years—from 1883 to1893 inclusive. 
The two extreme readings are found in the month 
of February, 1883, and September, 1893. Duringthe 
former month no less than 6,300,000,000 gallons of 
water per diem were on average discharged over 
Teddington Weir; during September, 1893, the cor- 
responding figures are less than 200 million gallons 
per day. During 10 other months of the same 
period, the quantity fell to an average of 300 million 
gallons a day, or close upon it, so that roughly it 
may be said that on an average the whole, or more 
than the whole, flow of the Thames would be re- 
quired—on Mr. Binnie’s figures—for water works 
purposes during one month in every year. Here, 
again, we must not take averages, for three of the 
11 months occur consecutively in 1893; that 
is to say, during a period of three months London 
would be short of water were the demand what 
Mr. Binnie estimates it will be in 1941, and 
were the Thames to be depended upon alone for 
the supply of the London district exclusive of the 
Lea and Kent wells areas. We have not dealt with 
the flow of separate days here, but it may be stated 
that on August 14, 1887, the minimum of 153.9 
million gallons in 24 hours was reached. 

These considerations point to the necessity of 
storage reservoirs, which, indeed, are an essential 
feature of any water supply scheme ; and this brings 
us directly to Messrs. Hunter and Fraser’s plans. 
Although it is by some considered that a surplus 
over pumping of five million gallons per day would 
be sufficient for practical purposes, they propose 
that not less than 200 million gallons a day shall 
pass at Teddington, which is more than actually 
flowed over the weir daily as an average in Septem- 
ber, 1893,* and is 30 per cent. more than the 
minimum day’s recorded flow of August 14, 1887. 

We have not space to follow Messrs. Hunter and 





* It is interesting to note that this month was by no 
means the period of minimum rainfall. According to the 
figures of Mr. G. J. Symons, the well-known authority on 
these matters, the rainfall during that September was 
over 1 in. During the preceding August it wes about 
14 in., and during July not far from 3 in. May and 
June averaged about 1 in. per month, but in April it fell 
off to about 4 in., and in February it was no more than 
4in, Yet during March the flow at Teddington was over 
2200 million gallons; during the extremely dry April it 
was over 900 million gallons; and it was not until Sep- 
tember arrived that the great scarcity of water in the 
river was experienced, in spite of the comparatively wet 
July that intervened. Again, in 1891, it was not until 
July that the result of the exceedingly dry February was 
seen in the river. The whole question of the relation of 
rainfall to river discharge is, however, one of exceeding 
interest. Our readers will remember the discussion on 
this subject which took place in Section G of the British 
—, on Mr. Symons’ admirable paper on this 
subject. 
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Fraser’s report into all the calculations by which 
they arrive at the amount of storage capacity that 
will be required during successive years owing to 
the assumed increment of population. Although 
their scheme has been challenged on general prin- 
ciples and in a general way, we have not seen any 
document successfully disputing the accuracy of 
their figures. They assume that during the 50 
years from 1892 onwards the supply will increase 
at the same rate per cent., but upon a compound 
ratio, from the present quantity of about 90 million 
gallons per day to the 300 million gallons of 
Mr. Binnie’s estimate. In addition to the 
storage to provide against drought, they considered 
it necessary, to meet the views of the Local Govern- 
ment Board, to provide additional storage to avoid 
drawing water from the river for the first 15 days 
of any flood. During these 15 days the daily water 
supply must, therefore, be taken from the storage 
reservoirs ; the additional storage rendered neces- 
sary, supposing a flood to follow a four months’ 
drought, is provided for in the storage capacity of 
the proposed reservoirs. 

Taking all the foregoing points into consideration, 


another 2000 millions in 1911 would entail 
a further outlay of 363,985/.; in 1921, 736,6851. 
would be wanted for another 2000 millions 
of gallons; in 1931, 4000 million gallons more 
would require 725,585/.; and, finally, in 1941, 
an additional 8000 millions of gallons would 
necessitate the expenditure of 1,443,565/. It 
will be seen that the provision is thus always 
ahead of the estimated storage capacity required 
according to previous calculations. The total 
storage would be 18,000 million gallons, and the 
total cost 4,168, 9351. 

The contrast between this amount and the 38 
millions and over that the London County Council’s 
Water Committee suggest should be spent is, of 
course, very great; but Mr. Binnie proposes a 
scheme by which the water would be conveyed to 
London by gravitation, although it would seem he 
anticipates using the plant of the existing water 
companies. We are not quite clear about this part 
of his scheme, evidently he would avoid the 
necessity of pumping water from the river into 
the Staines reservoirs ; in any case it will be 
necessary for us to take into account the pump- 
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provided to hold 1834 million gallons; by 1911, 
3260 million gallons ; by 1921, 5054 million gal- 
lons; by 1931, 8,485 million gallons; by 1941, 
16,820 million gallons. 

The site Messrs. Hunter and Fraser selected as 
most suitable for the construction of their reservoirs 
is, as shown in the map on the present page, in the 
neighbourhood of Staines. Here level land of small 
value is to be obtained. Thesoil consists of gravel, 
about 20ft. thick, resting upon clay. It is, therefore, 
as the report claims, well suited for the construction 
of reservoirs, and the beds of gravel and sand above 
the clay would be well adapted for a system of natural 
filtration, similar to that now in use at Hampton. 
The reservoirs would be 40ft. deep, partly exca- 
vated and partly embanked, due provision being 
made for the water-tightn«ss by means of puddle and 
concrete. The intake would be above Staines. 
The reservoirs would be filled above the river level 
by pumping. Conduits would convey the water by 
gravity to Hampton, and from thence would be dis- 
tributed to the various districts by existing plant. 
Naturally, additional pumping power would be 
required as the population grew, and the volume of 
water to be dealt with, increased. 

We now come to the most important part of 
the scheme, namely, the cost. We give Messrs. 
Hunter and Fraser’s figures as set forth in their 
report; but it may be said they have been ap- 
proved by Messrs. John Aird and Sons, while Sir 
Frederick Bramwell and the late Mr. Thomas 
Hawksley reported very favourably on the scheme. 
For the storage reservoirs with pipes, conduits, 
pumping machinery, &c., to give 2000 million 
gallons* in 1901, the cost would be 899,115). ; 

* We have quoted some of the following figures on a 
previous occasion, but repeat them here for convenience 


reservoirs is included in the four millions odd 
already given, but the total capital cost of 26,940 
horse-power to pump water into the districts in 
1941 at 45/., with buildings, would be 1,212,3001. 
This would bring the total capital expenditure up 
to 5,391,435. The annual pumping charges on 
256 million gallons per day, based on present cost 
of water works companies of 2.50/. per million 
gallons, would be 233,600/. As the whole of the 
power will not be required till the end of 50 years, 
only three-fifths of this annual charge is capitalised, 
and the sum comes out 4,174,800. The capitalisa- 
tion of the annual charge of three-fifths of 75801. 
for pumping into reservoirs for 30 years is 136,440/ 

If we add all these figures together we get a total of 
9,702,6751. ; say 10 millions in all. 

The calculations as to pumping are based upon 
the assumption that there may be four floods during 
the year, each lasting 15 days, during which time 
no water should be taken direct from the river, and 
that the quantity of water drawn from the storage 
reservoirs during these 15 days shall be replaced by 
pumping in 20 days. 

We have in this and our preceding article of last 
week endeavoured to put the leading features of 
the two schemes of water supply before our readers 
in order that they may form their opinion of their 
respective merits. We have been able to give no 
more than an outline of the proposals, but we have 
endeavoured to select those features in both cases 
which are most essential to an understanding of the 
case. To us it seems that, in face of Messrs. Hunter 
and Fraser’s proposals, the scheme of the London 
County Council is unnecessary, and would only 
involve London in an enormous outlay, for which 
no adequate return would be obtained. We have, 
however, given the leading figures, which are open 
to criticiem. 





of reference, 





INDIAN RAILWAYS AND TRADE. 


Tue Indian railways earned a profit of 5.69 per 
cent. for the year ending rd last, a return 
which has been seldom exceeded in recent years, 
and which excels the profit gained from the railway 
systems of most countries.- Yet there is great 
diffidence in promoting new lines. Unfortunately, 
however, the silver question, and its influence on 
foreign exchange, robs the Indian railways of all 
their gain. As the dividends in many cases have 
to be paid in gold purchased by depreciated silver, 
there is a heavy loss. Again, India might now 
borrow at 3 per cent., but on the old capital has to 
pay 4} and 5 per cent., and the losses of exchange 
make it equal to7 per cent. Had it been possible to 
remit the earnings at the contract rates of exchange, 
the result to the State of the working of the 
guaranteed lines would have been a gain of 44 
million rupees, instead of a loss of 74 millions. 
The difficulties in the way of currency reform need 
not be enlarged upon here; the real point is the 
satisfactory economy in the internal working of the 
railways, which encourages extensions in view espe- 
cially of the ease with which money can be got. Ard 
here one recognises wisdom in the letting of some 
railway concessions to companies who purpose 
raising rupee capital in India. This might be 
greatly extended, especially as there are one or two 
cases where such companies are willing to carry out 
works. Prosperity may yet induce the natives to 
invest in railways. We recently commented at 
some length on this matter and on the new lines 
commenced, and need only mention here that 
during the year, sanction was given to the construc- 
tion of additional mileage to the extent of 651} 
miles, while 451} miles of new line were opened 
for traffic, and 1114 miles are still under construc- 
tion. The total mileage being worked at the end 
of March last was 21,072? miles, and since then 
110 miles have been opened. The capital involved 
is 2377.9 millions of rupees, but new works 
actually started, increase the capital to 2552 mil- 
lions. The guaranteed lines, which involve the 
loss to the State, have 704 millions capital, 36 
millions of which requires the payment in gold of 
5 percent. The cost of standard track per mile is 
put at 160,020 rupees, and for metre gauge, 70,725 
— in both cases for double lines. 
hen the detailed results of working are con- 
sidered, sume encouragement is offered for the 
extension of the railway system with the view of 
developing the resources of the country. The 
gross earnings for the year under review show an 
increase of 5.90 per cent., although the railway 
mileage is only 3 per cent. greater. Thus the 
gross earnings per mean mile worked are greater 
—262.42 rupees, against 252.42 rupees. The 
increase is most marked in the cate of goods 
traffic, which is the more gratifying as it re- 
flects an expansion of internal trade. The addi- 
tion to the traflic is equal to 13.16 per cent. in 
respect of tonnage, and 9.87 per cent. in ton-mile- 
age, while the receipts have increased 6.78 per cent. 
It thus follows that the average haul has been 
slightly less, the terminal work greater, but withal 
the rates have been lower. That may be due to the 
greater preponderance of the lower class of goods. 
The increase is due to a more favourable traffic in 
jute, coal, wheat, and food grains, and to the 
general development of trade. The number of 
tons of goods carried per mile of rail was 260,074 
tons, as compared with 243,042 tons in the previous 
year. Wheat, the great staple product of India, 
shows a large increase, from 993,658 tons to 1.15 
million tons, the earnings having increased almost 
proportionately from 11.9 to 13.1 million rupees. 
The Great Indian Peninsula suffers from this, 
owing to the growing popularity of Kurrachee over 
Bombay as an exporting port. The figures are 
indeed most significant, and certainly encourage 
those companies desirous of cutting off the long 
detours by Rohri and Shershah to the North-West 
Provinces by the construction of short diagonal 
lines across Rajputana to Delhi. Although all 
ports have decreased, Kurrachee shows best, 
387,524 tons having been exported from that port, 
against 75,891 from Bombay. But one cannot but 
regret that the ratio of exported to total production 
of wheat has decreased from 20 per cent. a few years 
ago to 5.6 per cent. last year, out of the total of 
7,000,000 tons. 
In grains and seeds, again, the increase in traffic 
is from 7} to 8} million tons. There is, too, an 
increase of 429,257 tons in the coal carried, the 
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total being now 3.8 million tons, and this suggests 
the remark that the coal production has steadily in- 
creased, being now 2,774,691 tons, three-fourths of 
which is got in Bengal. The increase of 147,527 
tons in the jute traffic also indicates development 
in the new industry. Time was when the raw 
material was sent to Dundee to be prepared ; Cal- 
cutta mills, recently established, now do much of 
the work with native labour. There has also been 
a large increase in sugar traftic—nearly 20 per cent. ; 
in stone, lime, timber, in wool-—20 per cent. also— 
and in manufactured cotton. Indeed, in very few 
cases have there been decreases, metals standing 
out as the most prominent instance, the drop there 
amounting to 14,740 tons, the aggregate now 
carried being 359,119 tons. This loss is really ours 
in Britain, for native production in metals cannot be 
considered as very operative. One word may be 
mentioned in respect of rates, a subject we re- 
viewed at some length a year or two ago, since 
when few alterations have been made. The changes 
now are mostly reductions to encourage particular 
districts and industries. 

The passenger earnings increased 3.85 per cent., 
while the passenger unit mileage increased 5.15 per 
cent., so that the average rate per mile was less. 
The number of passengers booked was 7.53 per 
cent. greater ; but the preponderance of passengers 
by the lower classes continues, only 1 in 300 travel- 
ling first and 2.19 per cent. second, while the lower 
classes had 97.43 percent. Asa rule, the first-class 
passenger pays four times and the second double 
the fare of the third, who is charged barely the 
third of a penny per mile, while the first pays 
about 14d. The first-class passenger travelled on 
an average 75 miles, the second 49 miles, and the 
third 40 miles. In passenger receipts the increase 
is also reported as due to the ‘‘ development of 
traffic” and to the recurrence of fairs. The number 
of passengers per mile was 315,085, as compared 
with 307,661 in the previous year, so that the rail- 
ways have been doing better. An _ interesting 
point is as to the expenditure necessary for this in- 
creased goods and passenger traflic. 

We have indicated that the gross receipts in- 
creased 5.9 per cent.; the working expenses 
increased 5.2 per cent., so that the balance is on 
the right side. In other words, while in the pre- 
vious year the expenses required 47.14 per cent. of 
the receipts, only 46.98 per cent. was needed for 
1894-5. The difference is small, but the general 
result eminently satisfactory. The percentage was 
as low as 30.87 on the East Indian, the highest 
being 89.81 per cent. on the East Coast State Rail- 
way, while on metre-gauge lines it varied from 
38.09 to 65.73 per cent. As to the results per train- 
mile, these will be readily understood if tabulated 
thus : 

Standard Metre 


Gauge. Gauge. 
Passenger receipts per pas- 
senger train-mile, rupees 3.29 3.06 
Goods receipts per goods 
train-mile, rupees... as 4.7 3.01 
Gross receipts per train- 
mile, rupees aes cas 4.29 3.11 
Expenses per train - mile, 
rupeeer a ake a 1.98 1.51 
Net receipts, rupees... pile 2.31 1.60 
Working expenses to gross 
receipts, per cent, Me 46.26 48.41 


The heaviest passenger train carried 388 pas- 
sengers on the standard and 263 on the metre 
lines, the averages being 219 and 236 respectively, 
reflecting at once the different economies of both 
systems, the latter having heavy traction with com- 
paratively slow speed. The distance travelled by 
each passenger was 42.86 miles on the standard 
and 39.01 miles on the metre gauge. The 
East Indian carry their passengers cheapest, 
the cost being .65 pice per mil», while they get 
2.70 pice, earning evidently 300 per cent. They 
also haul their goods traffic at the lowest cost, 
1.63 pice per mile, while getting 4.94 pice in re- 
ceipts. It would be exceedingly interesting if 
returns so complete could be got for other countries, 
and particularly Britain. The average haul, it may 
be said, is 158.68 miles on standard and 137.40 
miles on metre lines, much greater than in the 
States, and, of course, more than in Britain, so that 
in this respect the low percentage of expenses to 
receipts is partly explained, the terminal charges 
being less. As to the expenses, it is interesting to 
note that locomotive charges bulk more largely on 
the metre than on the standard gauge lines. In 
the one case 14.91 per cent, vf the earnings go for 









locomotives, and in the other 16.38 per cent. The 
net earnings of the railways are equal to 5.69 per 
cent. on the capital expended. In the case of 
standard gauge lines the return is 5.62 per cent., 
and on the metre gauge lines 5.90 per cent., in 
each case a better result than in the previous year. 





THE BREWERS’ EXHIBITION. 

An exhibition of plant and materials for brewers, 
distillers, and aerated water manufacturers was 
opened on Monday last at the Agricultural Hall, 
Islington, and has been very well attended. Almost 
the sole exhibits of general engineering interest, 
however, are to be found in the gas and oil engines, 
of which there is this year an exceptionally good dis- 

lay, several new firms being exhibitors. Designs 

ave, however, now become so fixed that there is 
little or nothing in way of noveltiesto report. The 
Otto cycle is used on all the machines exhibited, 
and even in the matter of details of construction 
there is now a very general similarity in design. 
One point to be noted is the total disappearance of 
the old ball governor, which is now almost univer- 
sally replaced by some type of inertia governor, 
the most general form of which consists of a 
weighted bellcrank pivoted on a reciprocating bar. 
The lower arm of the bellcrank is weighted, whilst 
the upper forms the striker opening the gas valve. 
If the engine tends to race, the lag of the ball tilts 
the striker so as to miss the valve, and the engine 
accordingly gets nosupply during that stroke. The 
most unorthodox of the engines exhibited are to be 
found on the stand of the Dawson Gas Engine 
Syndicate, Limited, of 76 and 78, Queen Victoria- 
street, London, E.C., where a number of gas 
engines are shown coupled direct to dynamos. 
This engine was illustrated and described in 
our issue of January 18 last. Its principal 
peculiarity is the high speed at which it runs, 
the smaller sizes being designed to run at 800 revo- 
lutions per minute and the largest at 500. The 
gas and air distribution is effected by the piston 
without the intervention of separate valves. The 
largest engine shown was of 44 brake horse-power, 
and the smallest, a domestic motor, of } horse- 
power. The principal feature of the stand occu- 
pied by Messrs. Crossley Brothers, Manchester, 
is a gas engine designed for dynamo driving, 
which exhibits all the excellence in the work- 
manship and the design of the details for 
which this firm have so established a reputation. 
Near them is thestand of Messrs. Weymanand Hitch- 
cock, Limited, of the Trusty Engine Works, Chel- 
tenham, who exhibit both a gas and an oil engine. 
Both work on the Otto cycle. Someslight changes 
have been made in the design of the oil engine ; its 
air pump, which, it should be added, is only needed 
to supply air to the Bunsen heating the ignition 
tube, is now driven by a cam on the valve-shaft, 
instead of direct from the crankshaft. Messrs. 
Bilbie, Hobson, and Co., of 80, Queen Victoria- 
street, exhibit a 144 horse-power gas engine, 
intended for dynamo driving. The engine in 
question is fitted with a very simple self-starting 
device. The engine is first placed with the crank 
vertical. The ignition tube is heated, and a couple 
of small valves opened, which allow a stream of gas 
to enter the cylinder, and mixing with the air there, 
to pass out past the ignition tube to the exhaust. 
As soon as sufficient gas has entered to form an 
explosive mixture, it is fired automatically, and the 
engine starts. The Campbell Gas Engine Com- 
pany, Limited, of Halifax, also exhibit electric 
lighting engines, working on the Otto cycle. This 
firm have given up the overhanging cylinder gene- 
rally used, and prolong the bed under it from front 
to back. The valves and explosion chamber then 
are arranged in the back cylinder cover. Another 
firm which should be mentioned in this connection 
is Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, who show one of their 3$ horse-power 
oil engines, which were awarded the first prize at 
the 1894 Show of the Royal Agricultural] Society. 

As usual, some excellent examples of copper work 
are on view at the stands of such firms as Messrs. 
H. Pontifex and Sons, Limited, of the Farringdon 
Iron Works ; Messrs. R. Ramsden and Sons, of the 
Kingsland-road, London ; and Messrs. H. J. West 
and Co., of the Stamford Works, Southwark 
Bridge-road, London. The first mentioned firm 
have also one of their well-known ammonia 
refrigerator plants on view. An automatic 
grain weighing machine, tested as to accuracy, 
and stamped by the inspectors of weights and 


measures, is shown by Mr. R. Simon, of Notting- 
ham. The machine consists of a tilting hopper 
carried at one end of a scale. When filled to the 
proper weight, the hopper tilts, shutting off the 
supply and allowing the grain to escape at the 
bottom. The accuracy claimed for the machine 
is 1 part in 4000. Some excellent examples of 
soft steel castings are shown at the stand of Messrs. 
Penney and Co., Limited, of Lincoln. The cast- 
ings in question are stated to contain a small per- 
centage of aluminium, and some of the specimens 
shown had undergone very rough treatment with- 
out injury, affording satisfactory proof of the tough- 
ness of the metal. 





NOTES. 
Tue Yacut ‘* DEFENDER.” 

In our article last week (see page 488 ante) we 
referred in somewhat general terms to the materials 
of which the Defender was constructed. Since 
then we have received a sample of the bronze 
plates of which the under-water portion of the hull 
was formed, and we are confirmed in our opinion 


originality of her builder, who, casting aside the 
traditions of boatbuilding, boldly adopted the best 
material he could find. The plate before us is of 
Parsons’ manganese bronze, and has a guaranteed 
tensile strength of 34 to 36 tons per square inch, 
with an elongation of 274 per cent. in8 in. It was 
rolled at Olney, Philadelphia, by the Parsons 
Manganese Bronze and Copper Company, and is 
remarkable for the splendidly smooth surface which 
it carries, the result of special treatment in the 
rolling mill. The metal has a mottled surface, 
somewhat like that of the calf leather in which 
books were once bound, and is so bright that it is 
possible to see one’s face in it, although, of course, 
not very distinctly. Thesame material was brought 
to the notice of the designer of the Valkyrie before 
she was built, but was not adopted by him. Pos- 
sibly the question of expense had something to do 
with his decision, but the America Cup is not to 
be won by the exercise of economy. 


THE InstiTuTION OF MECHANICAL ENGINEERS. 

The usual autumn general meeting of the Insti- 
tution of Mechanical Engineers was held on the 
evenings of Wednesday last and yesterday, in the 
theatre of the Royal United Service Institution, by 
permission of the council of the latter society, the 
President, Professor Alexander B. W. Kennedy, 
occupying the chair. The list of members of 
council retiring in rotation, according to the rules 
of the Institution, was read out, and some altera- 
tions in the constitution of the council and the 
list of vice-presidents were announced. This being 
Professor Kennedy’s second year of office as 
President, he will retire in accordance with the 
custom which is universal, but often regretted by 
members, never more, perhaps, than on the present 
occasion. Mr. E. Windsor Richards has been 
nominated by the council as the president-elect, 
and no one else having been proposed, he will 
naturally be elected. There were three papers set 
down for reading, the first being a contribution by 
Mr. Henry R. J. Burstall, on ‘*The Electric 
Lighting of Edinburgh.” The lighting of the 
Scotch capital has been undertaken by the Corpo- 
ration, Professor Kennedy being the consulting 
engineer, the author being engaged on the 
work. The paper gave simply a description of 
the manner in which the installation had been 
carried out, giving particulars of the districts 
supplied, the methods of distribution, machi- 
nery employed, lamps, and road work. The 
paper was not one likely to raise important issues, 
being purely descriptive, but there was nevertheless 
a fair discussion, in which several members took 
part. This paper and the discussion occupied the 
evening of Wednesday. The remaining two papers 
were by Professor David S. Capper. The first of 
these took the form of a report on the Lille experi- 
ments upon the efficiency of ropes and belts for 
the transmission of power, and the second con- 
tained Professor Capper’s observations on the sub- 
ject. We shall give our usual report of the meet- 
ing in our next issue. 

Astronomy at Care Town. 

Dr. Gill, H.M. Astronomer at the Royal 
Observatory, Cape of Good Hope, has just issued 
his report for 1894. Dr. Gill observes that large 
instruments and splendid establishments have 








been erected in the northern hemisphere, and a 
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rich harvest of results has been reaped, but no 
adequate steps had been taken for providing for 
the study of astro-physics in the southern hemi- 
sphere. To meet this great scientific necessity Mr. 
F. McClean, a short time ago, offered to provide 
the Cape Observatory with a splendid equipment, 
and his offer has been accepted by the Admiralty. 
Tho telescope, designed by Mr. McClean for this 
purpose, will have a photographic object-glass of 
24 in. aperture and 223 ft. focal length, and it will 
be provided with an objective prism, of the same 
aperture, having a refracting angle of 74 deg. 
Mounted parallel to this, there will be a visual 
telescope of 18 in. aperture and of the same focal 
length as the photographic telescope. The 
equatorial mounting will have complete circum- 
polar motion for within 30 deg. of the zenith, and 
it will be sufliciently elevated to allow the use of 
a slit spectroscope suitable for determining motion 
in the line of sight. Such a spectroscope will 
also be provided by Mr. McClean, together with 
an observatory of light construction. The instru- 
ment has been for some time under construction by 
Sir Howard Grubb, and it will probably be com- 
pleted before the close of 1896. Dr. Gill complains 
that his staff of assistants is inadequate, and he 
proposes next year to direct the attention of the 
Lords of the Admiralty to the subject. The Cape 
Observatory has devoted great attention during 
the past year to astro-photography, and the work 
accomplished comes out at 915 plates and 2220 ex- 
posures. The length of the exposures ranged from 
20 seconds to 25 hours, the last named long ex- 
posure being of one photograph taken of 7 Argitis 
and its surrounding nebula, In addition to 
the above named, 82 ‘plates were exposed to de- 
termine the light curve of the variable star in 
Vela. As regards the international astro-photo- 
graphic survey, Dr. Gill has made admirable 
progress with his section of the work. As many of 
our readers are aware, this survey includes the pre- 
paration of a catalogue and of a series of charts. 
For the catalogue three exposures are being 
taken of each portion of the sky, these plates having 
exposures of 20 seconds, 3 minutes, and 6 minutes 
respectively. For the plates to be used in the pre- 
paration of the charts the exposures are much 
longer, ranging from 40 minutes to 60 minutes. At 
the Cape Observatory such progress has been made, 
that after rejecting all plates of insufficient exposure, 
or which were otherwise faulty, only 70 of the cata- 
logue plates out of 1632 areas assigned to the Cape 
remained to be completed. Of chart plates, 263 
have been passed as satisfactory. Two long series 
of closely overlapping plates, extending over the 
area covered by the comparison stars used in the 
heliometer observations of the minor planet Vic- 
toria, have been measured by two independent ob- 
servers. Computations connected with the geodetic 
survey of South Africa, the field work of which was 
commenced in 1883, were nearly completed by 
Colonel Morris, R.E., before his departure in 1893. 
The results have since been prepared for the press, 
as have also a number of other memoirs dealing 
more directly with the work of the Observatory. 
Altogether, Dr. Gill’s report contains a record of 
an enormous quantity of most excellent and valu- 
able work carried out under circumstances of much 
difficulty. We sincerely hope that in future years 
Dr. Gill may be afforded the full assistance to 
which his energy, and the admirable use which he 
makes of his opportunities, so well entitle him. 





H.M.S. ‘ VICTORIOUS.” 

On Saturday last there was successfully launched at 
Chatham, Mrs. Goschen, the wife of the First Lord of 
the Admiralty, performing the ceremony, another of 
the large battleships of which the Magnificent was the 
first to be launched, The Victorious is one of a group 
of seven sisters designed by Sir William White, four 
of which are down for completion during the coming 
financial year (1896-7). These are the Magnificent, 
built at Chatham and engined by Penn ; the Majestic, 
building at Portsmouth and engined by the Naval 
Construction and Armaments Company; the Prince 
George, built at Portsmouth and engined by Hum- 
phrys; and the Victorious, the ship now under notice. 
Two more are to be completed in 1897-8, namely, the 
Illustrious, building at Chatham and engined by 
Penns; and the Cvsar, building at Portsmouth and 
engined by Maudslays ; whilst the seventh, the Han- 
nibal, is to be completed in 1898-9, She is being con- 
structed at Pembroke, and will be engined by Harland 
and Wolff. There is yet another armourclad of this 
group, although not a sister to the others, being of 
smaller dimensions, which will be completed during 





the next financial year. This is the Renown, 
built at Pembroke and to be engined by Maudslays. 
She is 380 ft. long, 72 ft. wide, 26 ft. 9 in. deep, and 

12,350 tons displacement. Her engines, however, are 
to be as powerful as those of the other vessels, so that 
she will have ? knot higher speed both with natural and 
forced draught (17 and 18 knots). She will, however, 
have 100 tons less coal capacity (800 tons in all), and her 
four big guns will be 10-in. calibre, her 6-in. quick- 
firing guns will be two in number, and she will have 
22 quick-firing guns. This, it will be seen presently, is 
a lighter armament than the larger ships. 

At the time of the launch of the Majestic we gave a 
very full description of that vessel,* and asthe Victorious 
has been built from the same plans, it is notnecessary we 
should go very fully into her design. She isa first-class 
barbette battleship. Her length is 390 ft., her width 
75 ft., and her mean load draught is to be 27 ft. 6 in. 
The weight of hull, including armour and backing, is 
10,180 tons, and her designed displacement at load 
draught is 14,900 tons. With forced draught the 
horse-power will be 12,000 indicated, and with natural 
draught 10,000 indicated horse-power. The respective 
speeds are to be 17.5and 16.5 knots. Thecoal carried 
at load draught will be 900 tons, the total capacity 
being 1890 tons. With this supply the ship will steam 
28 days at 10 knots. The amount required for auxiliary 
purposes is estimated at 12 tons per diem. The main 
armament will consist of four 12-in. or 46-ton guns, 
placed in pairs in the barbettes. There will be twelve 
6-in. quick-firing guns, sixteen 12-pounder quick- 
firing guns of 12 cwt. each, two 12-pounder guns 
of 8 cwt. each, twelve 3-pounder quick ing guns, 
and eight .45-in. Maxim guns; besides boat and 
field guns. There are five torpedo-firing positions, 
four being submerged tubes, and one stern tube. There 
are carried seventeen 18-in. and five 14-in. torpedoes, 
the latter being for the boats, 

The armour is of Harveyed steel. The general 
disposition is the same as that adopted in the Majestic, 
the arrangement of which we fully described in our 
issue of December 21, 1894. It will be remembered 
that the protective deck springs from the bottom line 
of the belt, instead of from the top, according to the 
plan up to that time general. The armoured belt—if 
one may apply the term toa protected area 15 ft. in 
vertical dimensions—extends for a distance of 216 ft. 
This side plating is 9 in. thick; at each end the port 
and starboard plating are joined by bulkheads com- 
posed of Harveyed plates 14 in., 12 in., and 9 in. thick, 
according to position. The barbettes are of the usual 
shape, tapering to their rear parts. They are placed 
within the citadel, composed of the side plating and 
armoured bulkheads, but rise above it. The upper 
part is covered by 14-in. armour, whilst the plates 
behind the citadel armour are 9 in. thick. The case- 
mates are of 6-in. armour. We have on former occa- 
sions described the plan of these isolated armoured 
positions, and commented on the excellent design which 
they incorporate. The fore conning tower is of 14-in. 
Harveyed armour, and the after conning tower of 3-in. 
nickel steel. The communication tubes for ammunition 
are of forged steel 8 in. thick. The protective deck plat- 
ing within the citadel consists of two thicknesses of 
1}-in. plating, with an addition of l-in. plating on the 
slopes at the side. Beyond the citadel at the ends of 
the ship there are also two layers of plating, one of 
14 in. and the other of lin. There are to be two 
masts, each having two fighting tops, that is, four 
elevated fighting positions, each having a 3-pounder 
Hotchkiss gun. 

The contractors for the machinery of the Victorious 
are Messrs. R. W. Hawthorn, Leslie, and Co., of 
Newcastle-on-Tyne. The ship is, of course, pro- 
pelled by twin screws; and equally of course in the 
present era, these are driven by two sets of inverted, 
vertical, direct-acting, three-stage compound, surface- 
condensing engines; each cylinder working on a 
separate crank. The cylinders are 40 in., 59 in., and 
88 in. in diameter, the stroke being 5lin. The high- 
pressure valves are of the piston type, the inter- 
mediate and low-pressure pistons having flat valves, 
The valve gear is of the ordinary description. Cast- 
iron columns are at the back, with forged steel circular 
columns in front. The propellers are 17 ft. in dia- 
meter, and 19 ft. 9 in. pitch. The two condensers 
have a collective area of cooling surface of 13,500 
square feet. There is an auxiliary condenser of 1800 
square feet. In all these details the engines of the 
Victorious resemble those of the Magnificent. The 
revolutions are intended to be 100 per minute at full 
speed. 

PThe boilers are eight in number, and have each 
four furnaces. They have a collective heating surface 
of 25,826 square feet, and a grate surface of 821 square 
feet. The working pressure is to be 155 lb. to the 
square inch, The boilers are placed in pairs in 
separate boiler compartments. 

he ship is lighted throughout by electricity, there 
being three dynamos, each of 600 amperes at 80 volts. 

There are six searchlights. Steam capstan, windlass, 





* See ENGINEERING, vol, lviii., page 803. 





and cable gear, both at the forward and after ends of 
the vessel, will be supplied and fitted on board by 
Baxters, of Nottingham. 

The following are given in the Times as the distribu- 
tion of weights: Steel in hull, 4560 tons; wood in 
decks, &c., 570 tons ; fittings, 820 tons ; armour, with 
its teak backing, 3025 tons ; protective plating, 1250 
tons; machinery, 1320 tons; armament, 1550 tons ; 
general equipment, 740 tons. 

As already stated, the launch took place on Satur- 
day last, and as on the last occasion that a large 
vessel was sent forth from the yard, the ceremony had 
to be put forward a little on account of the tide being 
earlier than was anticipated. The First Lord of the 
Admiralty accompanied Mrs. Goschen, and there was a 
large number of distinguished persons present, the 
company being received by the Superintendent of the 
Dockyard, Rear-Admiral H. G. Andoe. The Com- 
mander-in-Chief at the Nore, Vice-Admiral Wells ; the 
Controller, Rear-Admiral Sir J. Fisher ; Lord Charles 
Beresford, Captain of the Medway Dockyard Reserve ; 
Mr. Dunn, Acting Director of Naval Construction ; 
Mr. Crocker, Chief Constructor of Chatham Dock- 
yard ; and Mr. Littlejohn, chief engineer, were pre- 
sent. The absence of the designer of the ship, Sir 
William White, was a source of regret to every one, 
especially as it was caused through the ererious illness 
through which he is now passing. 

As the Victorious is the largest and heaviest ship 
that has been built in this dockyard on a slip—other 
big vessels of her class having been built in dock and 
floated out—additional precautions had been taken to 
insure her taking the water successfully. The launching 
weight, as stated, was 5460 tons, and it was said that 
the weight per square foot on the ways was 24 tons. 
The weight of the cradle was 300 tons, so that the 
total weight on the ways was 5760 tons. 

So far as the launch itself was concerned, it passed 
off with perfect success ; but a sad accident happened, 
a workman being killed by incautiously putting his 
head out of a porthole and striking a wire rope. 





STEAM-DRIVEN ROAD CARRIAGES. 
To THE EpitoR oF ENGINEERING. 

Srr,—In reading your interesting account of M. Ser- 
vere steam carriage, I am reminded of the ‘ Blackburn 

ogcart,” which was made some 165 years ago, and on 
which I cruised about in the grounds of South Kensington 
Gardens. I madea minute examination of the motive power 
generator. The boiler was a coiled tube of copper, which 
was heated by a naphtha lamp, like those used by coster- 
mongers ; the amount of water used was under a quart; 
steam was raised in two or three minutes. After passing 
through the little gun-metal cylinders the steam passed 
into an air condenser, containing about 40 tiny brass 
tubes, amongst which air was circulated by a fan. The 
condensed water was then returned to the tube. The 
whole apparatus occupied a small space beneath the seat 
of an ordinary dogcart. The engine ran at a constant 
speed, while that of the driving wheel was regulated by a 
lever pressed by the foot of the driver which shifted a strap 
along two coned rollers. The naphtha was stored in a 
metal box placed between the front and back seat of the 
dogcart. hether naphtha burners would answer with 
M. Serpollet’s boiler or not I cannot say, but it would, 
if adopted, be agreat saving in weight, and much cleaner, 
and no stoking would be required. 

Yours faithfully, 


FReEpD, Morton EDEN. 
63, Warwick-road, S.W. 





WATER-TUBE BOILERS. 
To THE EprtoR OF ENGINEERING. 

Str, —I am obliged to Mr. Rainey for criticising one of 
my letters; it is only by both sides making themselves 
heard that a controversial matter can be thoroughly 
thrashed out, but I do wish he had been a little more de- 
finite, for I am quite at a loss as to the exact cause of his 
discontent. The only possible clue lies in his words, 
**The Admiralty we know, Messrs. Maudslay we know, 
Messsrs. Wilson we know, but who are ye?” implying 
that I have no right to criticise anything that these people 
may do, or seb up my opinion in opposition to theirs. 
True, there are many persons nowadays in all conditions 
of life who are content to take their opinions ready-made 
from others, whom they take for granted must know more 
about the matter in question than they do; but I 
do think that, as touching this controversy, I have 
given good reason to suppose I do not belong to 
tuch a class; I exercise my own powers of observation 
and comparison, and form my own opinions; and those 
opinions are adverse to the action of the Admiralty in the 
matter of boilers. The Navy is a national institution, 
maintained at the national expense, and as an English- 
man I have a perfect right to criticise anything or every- 
thing the Admiralty may do; as an engineer, such 
criticisms levelled at actions on which I am professionally 
informed come with perfect propriety. Ifa private firm 
introduce a special boiler, alleged to have advantages over 
the type in ordinary use, and another private firm cares 
to try this boiler, well and good, it is no concern of mine ; 
but when the management of the national fleet, in which 
T have an interest, propose to do the same thing, not in 
one ship or two for experiment, but in all the new pro- 
posed cruisers, I have a perfect right to ask for proofs 
of the wisdom of the proceeding. 1th Messrs. Wilson’s 
treatment of the Ohio I have nothing to do, but then 
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we have no other British ship that we can look to 
for indications of how the cruisers will perform. In the 
discussion on water-tube boilers in the Times, following 
on Mr. William Allan’s attack on them in the House, Mr. 
Walter Maudslay said that the Belleville boiler was a 
thoroughly well-tried one, and there was nothing of an 
experimental character in its use for large cruisers. Mr. 
Charles H. Wilson, the owner of the Ohio, was very em- 
phatic ; he said he cordially approved of the action of the 
Admiralty, he was doing the same thing himself. and 
after the trials of his ship, then being fitted with Belle- 
ville boilers, were completed, he hoped to require no more 
cylindrical ones. The Ohio made two voyages, they were 
very protracted owing to difficulties with the boilers, and 
if there were nothing experimental about them, as Mr. 
Maudslay alleged, such difficulties should not have arisen. 
That they did arise throws doubts upon their non-experi- 
mental character; and these doubts have evidently 
affected Mr. Wilson, for if no more cylindrical boilers 
were to be ordered for his ships after the Ohio was tried, 
then the fact that they have been ordered since the Ohio 
gob to work, clearly indicates that to Mr. Wilson’s 
mind, she is still on her trials, and in his opinion 
Maudslays’ claim to their non-experimental character has 
been refuted by actual experience. Under these circum- 
stances, the persistency of the Admiralty in ordering 
them for the newest and most modern cruisers is open to 
the gravest animadversion. The Ohio, ——- sup- 
plied with pumps of another type, is now on her way to 
New York, and it is to be hoped that no further diffi- 
cultier, ‘not connected with the system,” will arise. Then, 
perbaps, we shall hear something definite about her power 
and coal consumption, putting us in a position to make 
comparisons with ships using cylindrical boilers, and, 
perhaps, form some idea as to what the cruisers will do, 
or rather, would do, if, like the Ohio, they were set to the 
work for which they are intended, which is not at all 
likely. The Terrible has been given the length of a large 
Atlantic liner, ostensibly that the may run with such 
ships, used as armed cruisers, on fair terms, therefore she 
should be set to run across the Atlantic as hard as she can 
go, not once, but half a dozen times, and see what happens. 
As, judging by the manner in which the Sharpshooter is 
being tried, there is little hope that any adequate test will 
be applied to the Terrible, all the more reason, then, for 
getting as much information as possible about the per- 
formances of the Ohio, not from curiosity about Wilson’s 
affairs, but as a check upon Admiralty methods of in- 
vestigation, 

Mr. Rainey appears to have fallen into the common 
error of supposing that these boilers are being so largely 
used in the Navy from engineering motives; this is 
quite a mistake, it is from difficulties that have arisen in 
the constructive department, a means of escape from 
which they appear to point out. That is why they have 
been introduced on the completion of one programme of 
cruiser construction, in readiness for their universal 
adoption in the new programme. The reason for fixing 
upon the Belleville is simply that it is the only ene of 
the class that can be alleged to have been used in lieu of 
the cylindrical type for fairly high powers; and there 
was no time to give any of the rival boilers a chance to 
show what it could do under similar circumstances. Mr. 
Thornycroft has certainly the first claim on the Ad- 
miralty to put his boiler to such trial as will show its 
capabilities for the continuous development of a very high 
power ; but although the Speedy’s boilers were used as a 
stepping-stone to water-tube boilers for the Powerful, 
Arrogant, and Andromeda classes, the fact that it had 
never been tried for ocean-going purposes, has caused it to 
be put temporarily in the background. Mr. Thornycroft 
has received the order for the boilers of the Proserpine, a 
third-class cruiser of 2200 tons displacement, and 7000 
horse-power ; and this represents the advance made by him 
in 10 years, starting from a second-class torpedo boat. 
That is to say, the Thornycroft boiler is advancing in the 
Navy by slow and comparatively small steps, in the 
cautious manner that is perfectly reasonable considering 
the serious nature of the issues involved. The Belleville 
went through no such probation, Sir William White must 
have boilers sufficiently light to give him freedom to fine 
the forms of all the cruisers of the new programme, and 
as the Belleville was the ouly one that had done sea 
service it must be adopted. Mr. Rainey repeats 
Mr. Maudslay’s assertions as to the long period 
during which Belleville boilers have been used in 
the French wnong J and the large number of ships in 
which they have been fitted, but it would have added to 
the value of his communication if he had gone into details, 
both as to ships and their performances. In the “‘ Naval 
Annual” for this year, M. E. Weyl, a writer whose 
statements must be respected, says, in reference to the 
large number of war vessels at present undergoing their 
steam trials in France: ‘‘ Diffictlties of a technical and 
temporary character have delayed vhe completion of ships. 
These difficulties relate to the us9 in active service of 
multitubular boilers of the Belleville, Collet, Lagrafelle, 
and D’Allest types, which have never hitherto been fitted 
in large ships of war.” And again: ‘‘Id is only fair to 
point out that, having been the first to adopt, for large 
vessels, the boilers of which the Belleville is the proto- 
type, new regulations for ventilating the boiler rooms and 
for stoking the furnaces had to be drawn up, and that it 
has been necessary to adopt certain slight modifications, 
which have delayed the final trials.” Since this was written, 
the Bugeaud, a cruiser of 9000 horse power, has made a 

reliminary forced-draught trial ; the engines worked well, 
= the coal consumption was excessive, and the heat in 
the engine and boiler rooms very great. Now all this 
sort of thing is inconsistent with the 26 years’ experience 
alleged by Maudslays and their friends, and I think Mr. 
Rainey ought to write and contradict M. Weyl, if he 
really believes that the Belleville is of such long standing 





and so thoroughly tested and understood in the French 
Navy. 

etendube boilers for the British Navy were advo- 
cated with great enthusiasm by Sir William White at 
the meeting of the Institution of Naval Architects at 
Cardiff in the summer of 1893, and at the spring meeting 
in 1894. He was very emphatic on the point of the iarge 
uve of water-tube boilers in the French Navy, and said 
such boilers were to go with every ship building, and then 
indulged in a panegyric on the skill and intelligence of 
our neighbours. I take it that Sir William White is 
much more likely to be a good judge of a ship’s hull than 
of its boilers, and when we see him copying the Charle- 
magne or Jemappes, the Dupuy de Lome or Pothuau, it 
will be ample time to take his advice on the boiler ques- 
tion. It is significant that Mr. Durston was absent from 
both these discussions ; and now that we can see the use 
to which Sir William White has put the Belleville boiler, 
we understand why he was so anxious to have it adoptea 
for the Navy. It appears that the American naval autho- 
rities were attracted by the booming of the Belleville 
boiler, and therefore sent two engineers to travel by the 
North-West during a complete round voyage. They 
were not at all satisfied, and reported that the boilers 
were bad, and not fit for a warship. 

As far as I am aware, the fundamental difference be- 
tween cylindrical and water-tube boilers has not been 
directly pointed out. It is this: in a cylindrical boiler 
the part played by the water is a purely passive one, in 
tubulous boilers it is an active one; in discarding the Scotch 
for the French boiler, we rid ourselves of a simple 
statical problem to take up a complicated dynamical one, 
and the man who does this with his eyes open, and 
without hope of any real tangible countervailing advan- 
tages, is a very foolish man indeed. The cylindrical 
boiler is anybody’s property, it is the result of an enor- 
mous mass of experience, acquired by many men working 
in the same direction, but under different eurroundings. 
Whenever there has been a movement in any direction, 
that movement has been followed by such a number of 
persons, under such a variety of circumstances, as to soon 
set at rest the question as to whether it were a judicious 
one or not. As the boiler stands to day, we know its 
strength and its weakness, we know what it requires, 
and what it will do for us in return. But let a man turn 
his back on his old friend, and face the water-tubists, 
he finds himself confronted with a new difficulty. 
Whose boiler am I to use, and why? He will find a 
horde of patentees or proprietors all advocating their own 
device, and decrying all the others ; and the point of 
attack unanimously selected is the circulation of the water. 
The circulation is the cardinal feature of the system ; let 
it be suspended and the boiler comes to grief imme- 
diately ; all the water-tubists are agreed on that point, but 
every one of them claims that the circulation in his boiler is 
the most efficient, while all the others say it is not, so who 
is to decide? In the cylindrical boiler there is no doubt 
circulation of a sort, there are ascending and descending 
currents. but when they act and how they act nobody 
cares. Progress in design, proportion, and arrangement, 
and the increase in steam pressure, have removed the cir- 
culation problem out of the range of practical boiler engi- 
neering. The circulation of the water in the cylindrical 
boiler of to day, is no more a matter of concern to any 
person engaged in its design, construction, working, or 
maintenance, that the circulation of the blood in that 
person’s own body. The Admiralty people may say it is 
not so with them ; quite true, but they have only them- 
selves to thank for it ; if they like to put what amounts 
to a solid barrier of tubes right across the boiler, they 
must take the natural consequences. As Mr. Howden truly 
says, nature’s laws will not alter to suit the Admiralty, 
and if they have had trouble because they would not do 
as others do and arrange their boilers to harmonise with 
those laws, they are not going to escape their troubles by 
flying to an artificial substitute for nature about which no 
two of the leading authorities can agree. 

In conclusion, we have had all gorts of minor issues set 
forth as inducements to adopt one or other type of water- 
tube boiler. What we lack is a clear statement, from the 
engineer’s point of view alone, of the superiority of water- 
tube to cylindrical boilers as steam generators. In the 
Admiralty policy this point does not seem to have arisen ; 
some eide issues, such as quick steam-raising and facility 
for —_ sufficed to please the naval element, and then 
Sir William White was free to move. Incredible as it 
may appear, the whole basis of this naval boiler revolu- 
tion lies in the simple fact that propulsive phenomena 
directly opposing one another were displayed by the 
Naval Defence battleships and the cruisers. 1t is assumed 
that the forms of the latter are at fault, although the tank 
experiments fail to show it. The question is a purely 
acadamical one, because the ships cannot maintain their 
forced draught powers with the old boilers, and will not 
with the new ones, and it is only at full power that those 
phenomena come in. “Yet, in order that the ehips of four 
classes of cruisers may all have much finer forms, this 
glorified conservatory-heating apparatus, with its dan- 
gerous and uncertain dynamical characteristic, is to be 
substituted for a sound, well-understood, and well-tried 
steam generator. 

I think there is plenty of room for outside criticism of 
the Admiralty’s doings. 

I am, Sir, yours obediently, 
ARGUS. 


To THe Eprror or ENGINEERING. 

Str,—I have read Mr. J. A. Normand’s letter to you of 
the 9th inst. on water-tube boilers, in which he refers to 
Commandant du Temple’s invention of the outside down- 
comer legs. In yourissue of April 21, 1882, you illustrated 
and described the test you made of a horizontal compound 
engine built by Meesrs, Manlove, Alliott, Fryer, and Co., 


of the Bloomsgrove Works, Nottingham. In the tests you 
made steam was supplied to the engine by a locomotive 
boiler. I had, however, previously tested the same engine 
with a tubular boiler with large outside downcomer pipes, 
designed by the late Mr. Alfred Fryer, and patented in 
March, 1874. I inclose you two i and a photo- 
graph of the boiler as actually used when I made the tests 
in the latter part of 1881. Perhaps Mr. Normand would 
kindly inform your readers when Commandant du Temple 
invented his boiler, and also when he actually put it to 
work, 
Yours truly, 
Druitt Hatpin. 
17, Victoria-street, Westminster, London, 8. W., 
October 21, 1895. 





ROLLING LOADS ON BRIDGES. 
To THE EprTor oF ENGINEERING. 

Srr,—In the notice of Mr, Fitzmaurice’s book on 
‘* Plate-Girder Railway Bridges” in your latest issue, 
your reviewer objects to the author’s method of deter- 
mining the position of a rolling load causing the maxi- 
mum bending moment in a bridge, and, for the benefit of 
young engineers and puzzled draughtsmen, offers certain 
formule, giving an exact determination. 

I have not yet read Mr. Fitzmaurice’s book, so can 
offer no remarks on his method, but think it desirable to 
point out to those—unfortunately too many—who make 
use of a formula without understanding how it is ob- 
tained, that there is a serious error in the formulz given. 

For the consideration of those whom your reviewer 
desired to benefit, I venture to add a simple explanation : 

A system of loads such as is described causes the 
greatest bending moment in a bridge when the reactions 
at the supports are equal ; or, in other words, when the 
resultant of that system of loads acts on the centre of the 
bridge. 

Tf these conditions are complied with it will be found 
that the corrections given, in the article referred to, 
for the half-span are in all cases only half what they 
should be. 

Moreover, when the rationale of the formule is under- 
stood, z may be readily found—by modifying the equation 
—from either abutment and for any load, and not only for 
the greatest, as in the cases instanced ; this may at times 
be found a convenience, 

I may also point out that in the last equation —w,;d 
should be -w,d, the equation then being correct if the 
denominator of the fraction is halved. 

The intention of the writer of the article was doubtless 
well meant, but the error should not, I think, be allowed 
to pass uncorrected. 

IT am, Sir, your obedient servant, 


T. M. TEEb. 

London, October 21, 1895. 

[With reference tothe above, our correspondent is quite 
in error in stating that the greatest bending moment occurs 
when the reactions at the supports are equal. This is 
easily shown, thus: Take two equal loads, 5 ft. apart, 
rolling over a bridge of / ft. span. Then the moment 
under the leading wheel is R z, where z is the distance of 
the leading wheel from the abutment it is approaching. 
Then for a maximum we have 

aR 


243 +R=0, 
also 
Rl = w (1 — z) + w(t - z — db). 
ee 
Hence 


(Ge t®)= > 22 (wy + wy) +L (wy + we) — bw, 


bw, 
2 (w, + we) 


oo 2 
. . ’ 2 
a8 given in our article. 

As a numerical example, suppose / = 20 ft., p = 8 {t., 
and w, = wv, =8 tons, Then, according to Mr. Teed, 
the maximum bending moment occurs when the centre of 
gravity of the load is over the mid-span, i.c., when R = 8 
tons, andz=6. Hencs 


BM = 48 tons. 
According to our rule : 
z=10-8* 8 _ gg, 


2 
Then 
20 R = 96 + 32 
or 
R = 6.4 tons, 


whence maximum moment = 51.2 foot-tons. 
The other equations are deduced in the same way, but 
jue hse wo Rene ork fer pointing out a typo- 
ical error in the las’ t ; 
- a -aneg ehpc be tng of them, where w; @ should, of 





‘THE HEAD OF THE PROFESSION.” 
To THE Eprror or ENGINEERING. 

S1r,—Permit a@ member of the rank and file of the 
electrical profession to enter a protest against the discus- 
sion in your columns under this title. “Tt the persons who 
write anonymously over the signatures of ‘‘ Electrolyte ” 
and “‘Insulite” are members of the Council of the Institu- 
tion of Electrical Engineers, they cannot discuss its private 
proceedings without a gross breach of confidence. Tf they 
are not, they are equally incapable of discussing its pro- 
ceedings without involving a teeth —ohed or alleged—of 
confidence on the part of others. Further, when they or 
either of them, impute either to the Council, or to the 





treasurer, motives which they dare not state plainly over 














Metin ce ee 















SORES 5 oar tara cas 


Oct. 28, 1895. ] 


ENGINEERING. 





519 








their own signatures, and which are utterly unworthy of 
any professional man or body of men, they tread on ground 
where no honest man can follow. Slanderous suggestions 
are weapons that canonly be used on one side. Surely 
the Council of the Institution, including as it does all past 
occupants of the chair, can ba trusted to be the guardian 
not only of its own honour, but of that dignity which irre- 
sponsible and anonymous critics can do so much to 
impair. 
Sirvanus P. THOMPSON. 
Technical College, Finsbury, October 21, 1895. 





THE AMERICA CUP. 
To THE EprToR oF ENGINEERING. 

S1r,—Your remarks on the above in age’ last issue, with 
which I find myself in entire accord, afforded me, and 
doubtless many of your readers, the highest gratification. 
Ib is free from the regrettable assumption, so frequently 
arrogantly sustained in the public press, that sportsman- 
like virtues exist and flourish only on this side of the 
Atlantic. It also strikes the keynote of the position 
when it urges that in yacht designing ‘‘ form” is only 
one of the elements of design—in fact, does not even 
occupy the position it has so long held in ‘‘ the expert 
mind.” Ib ceased long ago to occupy the primary place 
in mine. What, however, is the saddest phase of these 
contests is that now, with all our enlightenment, the last 
attempt to secure the coveted trophy is no nearer success 
than the first. When, in addition, it is stated they are 
international, many must dissent from this view ; except 
in so far that one yacht is British built and the other 
American, Bofore these races can assume an interna- 
tional character they must be representative of British 
genius, and the best yacht which this country can produce 
must be evolved. 

That yachts can be designed here equally as well as 
elsewhere I am convinced ; but unfortunately the “‘ tradi- 
tions of the past,” whatever that expression means, pre- 
clude us from employing the dormant talent of the 
country in securing this desirable consummation. Ib has 
hitherto been assumed, and wrongfully so, that yacht de- 
signing is enveloped in a cloud of mystery, and has been 
successfully kept in that hazy state. It is needless to 
add, therefore, that only a select self-appointed few, 
having special revelations accorded them, can lift the veil. 
This view cannot be held much longer. In this country, 
which justly prides itself on its shipping greatness, em- 
ploying thousands of skilled men in the successful con- 
struction of vessels designed to fulfil very varied condi- 
tions, there must be many, very many, who, trained to 
the hour in every department of science necessary to the 
successful overcoming of the difficulties met with in prac- 
tice, could produce yachts to gratify our dearest national 
wishes. The opportunity, however, is lacking. Theonly 
mystery, ifsuch exists, is the mystery of the text-books, 
happily available for common use. In these it will be dis- 
covered that yacht designing introduces no new principles, 
but that, on thecontrary, derivesits bases from independent 
scientific research, and on the establishment of principles, 
deduced from natural law, capable of very wide application 
indeed. That the American mind is unrestricted in its 
deductions, unfettered in its applications, and utilises the 
common knowledge in the most desirable way, is undoubt- 
edly the secret of its success. Wecannot, surely, assume 
the British mind, under similar conditions, incapable of 
exhibiting like characteristics. It is because the latter is 
rarely, if ever, permitted freely to exercise its genius; the 
institutions and economic conditions surrounding us pre- 
clude it, and it, therefore, beats about despairingly seeking 
expansion. The embryo designer is told he must wait until 
he secures a place before his voice can be heard, and his am- 
bitions are vain. It is not he who is at fault. He never gets 
the chance. The conservative nature of our environment 
overwhelms us. ‘‘ Precedent to precedent” is our motto, 
forgetful that ‘‘rules were made for lesser minds.” The 
few only have greatness, or the opportunity of exhibiting 
greatness, thrust upon them, and how have they availed ? 
Starting firstly on an absurd yachting rule, in which the 
element of displacement was omitted, and fortified with 
the experimental data of Froude, the British designer 
allowed himself to blindly follow its dictates, oblivious to 
all the other elements more essential to success. He pre- 
ferred to follow ‘‘form,” and it has deceived him. The 
American, on the other hand, with only the same prir- 
ciples available, lost sight of no necessary feature, but 
applied the ‘‘truths of science” in a common-sense 
fashion. The primary element in any design, yacht or 
otherwise, is to secure speed, length being fixed, by the 
employment of power. Ina yacht the object is to apply 
the greatest possible procurable, whilst, at the same time, 
reducing the resistance to motion to a minimum. 

_No other element than ‘‘form” influenced our de- 
signers, although it was known to almost every one that 
the yacht possessing the greatest ratio of sail area to 
wetted surface invited success, and should have been the 
poy condition sought. This, however, the American 

as done right through. His method will be examined 
later. Here, hampered by a rule which taxed beam, to 
secure stability ‘‘ devices” had to be adopted. Stability 
is the measure of the power in a yacht, or rather sail 
area depends on its initial extent. Range presents 
no difficulty. Employing ordinary material, not troubling 
to economise, the yacht presented no special constructive 
features, and its weight became a factor (I believe an un- 
conscious one); surface increased, and its ratio to sail 
area naturally lessened. This was our programme, with 
its disastrous failures. Then a change came over the 
spirit of the scene. The former course was reversed, 
narrow beam was forsaken, and confidence in Froude 
shattered, American dimensions with British construc- 
tion adopted, and the penalty for such unthinking reversal 
was paid in the usual manner. In other words, accept- 


ing the new dimensions without the methods employed to 
secure successs. 

Next to sail area comes handiness. This depends on 
disposition of sail area, introducing at the same time 
another axiom, viz, that the yacht wbich comes to wind- 
ward best has greater chances to win. Disposition of 
weights and the question of trim naturally follow. Here 
is where we signally failed. 

The American procedure may now be stated. Having 
the principal features of the British design to hand, our 
competitor’s task became comparatively easy in the earlier 
contests. It was merely a question of power, and being 
unfettered by limiting conditions, and rightly attaching no 
undue importance to ‘‘ form,” he fixed his dimensions on 
the fundamental basis of yacht design. A wide boat with 
large water-line area and stability, secured lighter draught, 
reduced surface, and enabled a greater ratio between the 
latter and the sail area to obtain, and success crowned his 
efforts. On the occasion of the last contest, when the 
nature of the Valkyrie’s design was disclosed, the 
American designers discovered the only loophole of 
escape, and made a complete reversal. They trusted in 
Froude all the time, and were rewarded for their fidelity. 
Lighter and better disposed material was employed, 
securing a stability equal to that of the British yacht, 
with decreased beam and less displacement, still retaining 
a greater ratio between the sail area and wetted surface. 
Success remains, therefore, to those who deserve it by 
their method of applying principles in the right way. 
This by no means confirms your statement that Americans 
are better informed thanwe. It merely says that Herres- 
hoff has beaten Watson. I hold that many here have the 
scientific training, the practical experience, ay, and the 
data properly formulated, but whose opportunity has 
not yet come, because it is erroneously supposed that 
only a few can deduce results from established facts. 

The “‘ traditions of the past” show as clear as noonda 
that this is an age involving courage ; courage to experli- 
ment; courage to strike out new paths. Those who have 
adhered and still adhere to those “‘ traditions” have had 
ample opportunity and demonstrate beyond a doubt that 
the contests, the keen contests, of the future must be 
prosecuted by those of superior attainments. Lot us take 
a lesson from our American cousins, whose youngest cadet 
may, without fear of incurring displeasure or ruining his 
hopes, criticise the naval tactics of his admiral, or con- 
demn the methods employed by any department of the 
service. I have great admiration for the intellect of the 
American, but what struck me particularly was, not so 
much his keenness after knowledge, as the splendid 
adaptability, the perfect freedom manifested everywhere 
in applying the revelations of science to economic pur- 
poses. This is the only true success. 

When we, as a nation, do likewise, then, and only then, 
will the Old Englanders be a match for the dazzling, 
daring, untrammelled genius of the newer race that 
people the eastern shores of the American continent. 

ours, &c., 
J. J. O'NEILL, 

3, Drumoyne Drive, Govan, Glasgow, 

October 21, 1895. 





To THE Eprror or ENGINEERING. 

Srr,—I observe in your article on the America Cup a 
statement that Mr. Thornycroft proved long ago that 
‘‘wood cannot compste with steel in regard to giving 
lightness and strength for hull structure.” Now this 
seems to me tu be going rather toc far; at all events, it 
does not appear to me that the case for steel has been at 
all fully proved. 

Personally I have been in the steam launch trade for 
nine years, and my opinion is that for yacht purposes 
wood planking is lighter than steel plating. The won- 
derful success of Mr. Thornycroft’s Miranda over 20 
years ago hardly bears on this point, as the building of 
light wood launches in those days was as little under- 
stood as light steel ones. Mr. Thornycroft undoubtedly 
set the example of light work, and we are all still follow- 
ing him. At the same time the requirements of a yacht 
are comewhat different to a torpedo-boat, and it is there- 
fore hardly safe to assume the same material to be suit- 
able for both. 

It appears to me that P ies have hardly given our pre- 
sent yacht designers sufficient credit for the work they 
have done in lightening yacht hulls. Twenty years ago 
no doubt a wooden hull the same size as Miranda’s would 
have weighed much more, because it would have been 
built of grown timbers say 24 in. square, and planked over 
1 in. thick, keel, stem, &c., being in proportion. Now such 
a boat would bes built of §-in. mahogany planking, the 
timbers all steamed into place, and the necessary 
stiffness given by angle steel framing. Such a boat will 
be as light as asteel hull, as the framing is much the 
same in either case, while steel plating of equal weight to 
the wood planking would be only +, in. thick, and ib 
could hardly be made much thinner. I know of a case 
where such a boat, carrying machinery weighing 2 tons, 
the boat being 50 ft. by 7 ft., has been in use six yeara, 
has gone round from Torquay to the Thames and back 
several times on her own bottom, and also across to 
Holland and back, and is in good condition at the present 
time. The 20-raters, which are some 60 ft. to 70 fb. long, 
are, I believe, only built of some # in. thickness. As the 
most advanced of them carry a weight of several tons 
10 ft. below the water on a steel plate, I doubt if any one 
would care to build them of steel less than ;}, in. thick, 
which is about the corresponding weight to the wood. 

I am not aware of any attempts in this country to get 
very high speeds out of a wooden steamboat, though I 
believe in America some very high speeds have been ob- 
tained. Here practically all high-speed boats have been 
built for torpedo work, which is very peculiar. I have 





every belief, though, that for pure speed a wooden boat 





can be built as fast asa steel one, provided that the main 
part of her framing is of steel. No doubt, when put in 
the form of angles, Z-bars, &c., steel is as light as w 
for its strength ; when rolled out into thin sheets, how- 
ever, this disappears, 7 
Yours truly, 
Frepertc STRICKLAND. 
Kingswear, Dartmouth, October 22, 1895, 





TRIPLE-EXPANSION CORLISS ENGINE. 
To THE EpiIToR OF ENGINEERING. 

Srr,—To those of your readera who are engaged in the 
designing and building of high-class stationary steam 
engines, the ‘‘remarkable” history, the ‘‘ extended de- 
scription,” and full illustrations of the inverted triple- 
expansion engines, with Corliss gear, as constructed by 
Messrs. Fraser, Chalmers, and Co., of Chicago, U.S.A., 
for the Van Beers Mining Company, of Kimberley, South 
Africa, and published in your issues of August 30 and 
September 13, cannot fail to be of much technical interest. 
It is not difficult to conclude, after perusal of the details, 
and their assemblage, that Messrs. Fraser and Chalmers 
had got the lines of a highly economical engine, and ib is 
notable that in this sense it has much more than fulfilled 
the demands stipulated by the purchasers. The result on 
the final test returned by the Van Beers Company is 
134 lb. of water per effective horse-power. This is a re- 
markable performance, and in connection with it there 
are a few points, further information upon which would 
be valuable ‘ 

1, What is meant by “effective horse-power?” Is it 
indicated or brake horse-power ? : 

2. Itis stated that ‘* All jackets drain into the suction 
of a small plunger pump, driven from the air-pump beam, 
the water of condensation being returned to the boilers.” 


Y | Is this water represented in the 134 lb, of water per effec- 


tive horse-power ? 

2. What is meant by ‘‘feed water”? Does it repre- 
sent, in addition to the dry steam to cylinder, all losses 
due to radiation, &c. ? 

I respectfully ask, through your esteemed journal, that 
Messrs. Fraser and Chalmers may be good enough to give a 
favourable reply to the above, pik thus enhance the 
record you have published of their engines. 

I am, Sir, yours faithfully. 
ANDREW ALISON. 
240, Rishton-lane, Great Lever, Bolton, 
September 18, 1895, 





To tHe EpiTor oF ENGINEERING. 

Srr,—Answering the inquiry of your correspondent as 
to test made of the De Beers triple-expansion engines 
illustrated lately by you, we have made inquiry of our 
engineer at the works, in the absence of our Mr. Seymour, 
who gives the following answers : 

(1) The ‘“‘effective” horse-power referred to means 
brake horse- power. 

(2) The water in condensation from all the jackets is 
represented in the 1341b. of water per effective horse- 

wer, 

(3) ‘Feed water” represents the whole amount of 
water, weighed and pumped into the boiler. No allow- 
ances for leakages or losses of any kind permitted, except 
the water of condensation drained from the steam pipe 
between the boiler and engine, which was allowed for. 

The particulars of the test to be made as above described 
were set forth in the tenders for the engine before contracts 
were completed. 

Yours truly, 
FRASER AND CHALMERS, LimtTzD. 

43, Threadneedle-street, E.C., Septe mber 27, 1895. 





MESSRS. PRICE, WALKER, AND CO.’S 
NEW SAWMILLS. 
To THE Epitor or ENGINEERING. 

Srr,—We notice in your last week’s issue an account of 
Messrs. Price, Walker, and Co.’s new sawmills, which we 
think hardly does justice to ourselves, and contains in 
addition a misstatement affecting another firm who carried 
out part of the work contracted for by us. 

The original drawings for the arrangement of the 
machines were prepared by us, this arrangement being 
modified by Messrs. Price, Walker, and Co. themselves. 
The whole of the engines, boilers, main driving, exhaust 
fans and cyclones, were arranged and supplied by us, in 
addition to the electric lighting. This latter we placed 
with Messrs. J. C. Howell and Co. through their local 
representative, Mr. W. A. Walton. 

hanking you in anticipation for inserting this letter, 
We remain, yours truly, 
; SuMMERS AND Scort. 

High Orchard Iron Works, Docks, Gloucester, 

October 23, 1895. 





RaILWway Extension IN THE Mipianps.—The Great 
Northern Railway Company is proceeding rapidly with 
its Annesley and Pleasley extension. Men are at work 
night and day; and as nearly the whole ground at the 
Kirkly end has to be blasted, progress is necessarily slow. 
A connection has been effected with the Manchester, 
Sheffield, and Lincolnshire Railway, and this connection 
anda junction with the Midland have been a great ad- 
vantage in supplying material to the workings. A num- 
ber of bridges have been completed, and tipping is being 
carried on upon the Erewash portion of the line. The 
extension of the Manchester, Sheffield, and Lincolnshire 
to London is making good progress in Nottingham and 
the neighbourhood. The brickwork of the Trent viaduct 
is now well above the ground level, and eight cylinders 
are being sunk into the sand rock. 
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PEACHE’S HIGH-SPEED ENGINE. 

WE annex a section of a type of high-speed single- 
acting engine which has, during the past few months, 
been doing good duty in driving part of the electric 
lighting plant at the Empire of India Exhibition at 
Earl’s Court, where three of these motors are installed. 
The engine is one designed and patented by Mr. J.C. 
Peache, and constructed by Messrs. Davey, Paxman, 
and Co., of Colchester. As will be seen from our 
engraving, the engine is of the vertical tandem com- 
pound type, and in the case of the installation at 
Earl’s Court, two of the engines have three pairs of 
tandem cylinders placed side by side, the connecting- 
rods driving on toa triple-throw crankshaft, while the 
remaining engine has two pairs of cylinders. The three- 
cylinder arrangement gives a well-balanced engine and 
affords great uniformity in turning power. The three- 
cylinder engines are run at 325 revolutions per 
minute, and each develop about 220 horse-power, 
each being coupled direct to a 100-kilowatt Mordey 
alternator. The two-cylinder engine is similarly 
coupled to a 75-kilowatt Mordey alternator, and is 
run at 355 revolutions per minute, developing about 
150 horse-power. In all the engines the high and 
low pressure cylinders are respectively 10 in. and 
15 in. in diameter, and the stroke 10 in. 

We have said that the Peache engine is single-acting, 
and this is really the case, the balance of pressures on 
the pistons being in one direction—namely, downwards 
—although the arrangement of valve and the fact that 
the steam is admitted to the upper side of the high- 
pressure and the underside of the low-pressure piston 
at first suggests a double-acting engine. The single- 
acting effect is secured by the device which Mr. Peache 
terms the ‘‘controlling cylinder,” this term being 
applied to the space comprised between the high and 
low pressure pistons. It will be seen that when the 
parts are in the position in which they are shown in 
our section, namely, at the top of the stroke, 
the capacity of this space is equal to that of 
the high-pressure cylinder, while when the pistons 
are at the bottom of the stroke its capacity is 
that of the low-pressure cylinder. The steam con- 
tained in this controlling cylinder is thus compressed 
duriog the upstroke, and expanded during the down- 
stroke. As this inclosed steam acts on the under 
surface of the high-pressure and the upper surface of 
the low-pressuré piston, the greater area of the latter 
causes it at all times to exert a downward force on the 
combined pistons. Whether or not this downward 
pressure results in a downward pressure on the crank- 
pin depends upon the relation between the pressure 
of the steam inclosed in the controlling cylinder and 
that in the lower end of the low-pressure cylinder 
during the upstroke. By adjusting the quantity 
of steam inclosed in the controlling cylinder the 
pressure in that cylinder at the end of the downstroke 
can be made to fall below that acting on the under- 
side of the low-pressure piston, and the inertia of the 
reciprocating parts can thus be overcome without 
throwing astrain on the crankpin. The supply of steam 
to the controlling cylinder is effected through a very 
small bye-pass port (not shown in our section), which 
is momentarily uncovered by the high-pressure piston 
at the top of its stroke. Practically, however, this 
port is found to be scarcely needed when the con- 
trolling cylinder has once been charged. 

The action on the cylinder walls of the steam in this 
controlling cylinder is interesting. Being compressed 
on the upstroke, it heats the walls of the high-pres- 
sure cylinder to near the temperature of the steam 
which comes into contact with them during the down- 
stroke, and thus produces, in this respect, over the 
whole cylinder, much the same effect as cushioning 
does to the piston and cylinder cover surfaces of an 
ordinary engine. 

The manner in which the distribution of steam is 
effected will be readily understood from our section. 
There is, as will be seen, a long piston valve, tubular 
at its upper part and carrying three pistons. Steam 
is admitted between the upper and middle pistons, 
while the exhaust from the upper end of the high- 
pressure cylinder takes place over the top of the od 
and down through the tubular portion. Admission to 
the lower end of the low-pressure cylinder takes place 
past the upper edge of the bottom piston of the valve, 
while the exhaust escapes below. 

The valve is worked from the head of the connecting- 
rod by the system of links and bellcrank lever shown, 
there being no eccentrics, and the spaces on the crank- 
shaft between the cranks being thus left free for use 
as bearings. 

It will be noticed that the crankshaft is not placed 
under the centre line of the cylinders, but some dis- 
tance to the front of the engine. This causes the 
connecting-rod to act at more favourable angles during 
the downward, or working, stroke and relieves the 
pressures on the crosshead slide. The crankshaft, 
connecting-rod, and crosshead guides are all inclosed 
in a chamber to which the exhaust steam has access, 
but between the top of this chamber and the bottom 
of the low-pressure cylinder a space is provided for 
access to the glands, as shown. 
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and the conditions were in other respects by 
no means the best for economy. 

In addition to the Peache engines above de- 
scribed, Messrs. Davey, Paxman, and Co. have 
at Earl’s Court three other engines, which 
drive by belts another portion of the electric 
lighting plant. Of these engines two are com- 
pounds, of the ‘‘Colchester” type, capable of de- 
veloping 250 and 120 horse-power respectively, 
while the other is a compound coupled girder 
engine, capable of developing 120 horse-power. 
These engines drive by belts eight dynamos con- 
structed by the Brush Electrical Engineering 
Company, viz. : One 75-kilowatt Mordey alter- 
nator, five 55-light Brush arc machines, one 
40-kilowatt low-tension machine, and one 20- 
kilowatt low-tension machine. Altogether the 
electric light installation at the Empire of India 
Exhibition, which was arranged by, and is 
under the charge of, Mr. Guy C. Fricker, in- 








There are many mechanical details about this engine 
which are worthy of notice, but of these we can at pre- 
sent only speak briefly, Thus the crosshead pin has 
a wearing surface of cast iron, it consisting of a split 
cast-iron shell encircling a steel pin having a coned 
head and a loose coned collar, by means of which the 
shell can be set up tight in the jaws of the crosshead, 


be seen, is screwed into the crosshead, the part into 
which it is so screwed being split, and being capable 
of being tightened up on the rod by a couple of bolts. 
By this means the clearances in the cylinders can be 
adjusted for wear of the crosshead, connecting-rod, or 
crankshaft bearings, without interfering with the 
latter. The governing is effected by a throttle valve, 
and in the case of the engines at the Empire of India 


load is stated not to exceed 2 per cent. The connect- 
ing-rod is of cast steel, with white metal bushes, and 
altogether the mechanical details of the engine are well 
worked out, both to secure efliciency and economy in 
manufacture, 

As to the performance of Mr. Pcache’s engine, we 
hope to have something to say on a future occasion ; 
but meanwhile we may give a few particulars of a six 
hours’ trial of the first engine of the type built, which 
was carried out at Colchester on July 28 last. In this 
case the engine was run with steam at 130 lb. pressure, 
and the indicator diagrams which we reproduce were 
obtained. We are informed that the brake horse- 

wer was found to amount to 88 per cent. of the 
indicated horse-power, and that the steam consump- 
tion was 22lb. per indicated horse-power per hour. 
In this instance the cut-off was made late—as is neces- 








sary in practice when a throttling governor is used— 


thus making an excellent job. ‘The piston-rod, it will | 


ixhibiton the variation of speed between full and no | 


cludes some 260 arc lamps and 8000 incan- 
descent lamps. 

Steam for the various engines above mentioned is 
supplied by a range of nine locomotive boilers, each 
having 193 square feet of grate surface, and 710 square 
feet of heating surface. These boilers were also con- 
structed by Messrs, Davey, Paxman, and Co., who de- 
serve great credit for the manner in which they have 
carried out the whole installation. 





|__Exxcrric Raitways —A meeting was held at Derby on 
| Friday, the 18th inst., for the purpose of considering thé 
| desirability of constructing an electric railway from Derby 
| to Ashbourne, a distance of 13 miles along the highroad. 
| Mr. Shaw, of Derby, explained that the railway would 
| be worked upon the overhead electric cable system, which 
| had been found the most economical. The cost of running, 
| with the exception of guards’ wages, and the maintenance 
| of permanent way, was 4.06d. per mile, while the corre- 
| sponding cost of steam traction was 8.57d.per mile. It is 
| proposed that the line should be connected with the exist- 
| ing Derby tramway at Ashbourne-road, and that it should 
| terminate near a bridge over the Henmore at Ashbourne. 
| The permanent way will be constructed at a cost of about 
| 2000/. per mile. Cars can be stopped anywhere to take 
/up or set down passengers. Each of the motor cars will 
cost about 600/., and each of the trailing cars about 1001. 
The cara will be lit by electricity, and a generating station 
| will be built at Brailsford Brook, about 74 miles from 
| Derby. The cost of the parmanent way, including the 
| cost of material, laying down, &c., will be 25,600/.; the 
| cost of the overhead equipment will be 18,600/.; and the 
| cost of the generating station, including land, &c., will be 
12,000/. ; and the rolling stock will involvean outlay of 6100. ; 
| making a total estimated expenditure on capital account 
| of 62,3002. Special trucks will be run for the carriage of 
agricultural produce, and every effort will be made to suit 
the convenience of farmers. The meeting generally 
| approved the project. 
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THE BRITISH ASSOOIATION. 


(Continued from page 479.) 
THE OBJECTIVE CHARACTER OF COMBINATION 
TongEs. 

Tus discussion was‘introduced by Professor 
Riicker, who, in conjunction with Mr. Edser, has 
experimentally established that the summation 
tone, a8 well as the difference tone of two primaries, 
produced by a siren, are sufficiently real to excite 
a tuning fork, and this only (or particularly) at 
the moment when, with gradually increasing or 
decreasing frequency, the respective sum or differ- 
ence of the primary vibrations has been obtained. 
Combination tones were first regarded as produced 
within the ear itself. Helmholtz in part accepted 
this view, gave its theoretical explanation, and 
furiher believed that these tones existed objectively 
when the amplitudes of the primary vibrations are 
so great that powers higher than the first have to 
be considered, The experimental proof he supplied 
by means of a siren and membranes and resonators. 
Lummer detected combination tones by means of 
microphones, but exception may be taken to this 
method. Professor Riicker used tuning forks as 
resonators, and as they are rather difficult to excite, 
he attached a mirror to one of the prongs and 
watched the interference bands, after Michelson’s 
method. Great care was exercised, the crucial tests 
were made at midnight to avoid all mechanical dis- 
turbance, and the conditions varied. The speed of 
the siren was partly determined, and hence the 
tuning of the siren effected, with the help of Ray- 
leigh-Boys mirror resonators. 

The predecessors and the opponents of Helmholtz, 
Konig, Bosanquet, Preyer, and others, believe in 
difference or beat tones, and consider the summa- 
tion tones as beat tones between the higher partials 
of the primaries. Koenig particularly speaks of 
inferior and superior sets of beat tones, reckoned 
with positive and negative remainders respectively 
in the following manner : Take two primaries, 100 
and 512, the + remainder is 12, the —remainder 88, 
since 6 x 100 — 512 = 88. If the higher partials of 
two primaries p and q are to produce beat tones 
which might be mistaken for summation tones, we 
should have (p + q) = n(p— 4), where » is an 
integer. For 9 and 16, for instance, p — q would 
be 7, and 25 could not be equal 7 ». Approxi- 
mations could, of course, be produced; but 
the upper partials do not solve the problem. 
It has also been objected that the summation tone 
is the beat-note between the second partial (octave) 
of the higher primary and the beat-tone of the 
two. Algebraically this means 2p—(p-q)=p+4q, 
which is always correct, of course ; that point 
Professor Riicker leaves undecided. Helmholtz 
prefers the siren for such researches ; Koenig the 
tuning fork, rejecting the siren. Terquem has 
pointed out that in a siren with two holes, or two 
rows of holes, the one would be closed temporarily, 
and the escape of air impeded, so that the pressure 
would be affected. Helmholtz has met this criticism. 
As regards sirens, Professor Riicker maintains 
Helmholtz ; with tuning forks he failed to get any 
evidence of objective combination tones, and he 
does not deny the existence of Koenig’s beat tones. 

Professor 8. P. Thompson contented himself with 
presenting papers from Dr. Rudolph Koenig, of 
Paris, with whose views he has, on former ovcasions, 
identified himself, and from Professor Hermann, 
of Koénigsberg. Dr. Koenig is not converted by 
Professor Riicker’s recent experiments. When a 
tuning fork is mechanically excited, the ear has 
the sensation of a tone. Two notes, nearly in 
unison, acting on a chord, produce beats with 
periodical intensity ; nerve fibre may: be excited in 
the same way. These tones are beat tones, to 
which resonators will respond. But resonators will 
not pick up difference tones which are subjective. 

Professor Hermann objects that we ought to hear 
the difference tones when the primaries are strong, 
and not, as it is, when they are dying away. Dr. 
Burton partly answered this objection: we pick 
out notes from piano passages, not from forte 
parts ; but the loudness of the secondary tones is 
peculiar. Professor Hermann further objects that 
many people, Koenig and himself included, cannot 
hear summation tones (nobody present at the dis- 
cussion seemed to have heard them), and that the 
tones which are heard do not by any means always 
correspond to combination tones in the sense advo- 
cated by Helmholtz. He discusses the objections 


from mathematical and physiological standpoints, 
examining also the question whether the drum skin 





is essential for perception. There is no conclusive 
evidence concerning this point. According to 
Preyer, a little water in the ear can serve as mem- 
brane, and there is evidence as to conduction of 
combination waves through the bones and the 
teeth, whilst the Helmholtz theory presupposes a 
sort of spring in the drum skin which does not 
pull equally on both sides. Professor Hermann 
emphasises further that intermittence tones of 
vibrations are heard, when a note is interrupted 
n times (Koenig), that when a wheel, provided 
with equal teeth, has a few extra teeth so that the 
phase changes during each turn, but is restored 
to its original value, the ear hears both the tone 
corresponding to the equal teeth and the tone cor- 
responding to the frequency of phase changes, 
although resonators fail to indicate the latter. The 
ear, he concludes, cannot, therefore, act by re- 
sonance, and we have to find a new theory of audi- 
— which he bases upon a special type of nerve 
cells, 

The discussion made few, if any, converts ; most 
members, like Lord Rayleigh, had no decided 
opinion. It was probably conceded that Helmholtz 
had not been disproved, though his explanation does 
not give the sole cause of the formation of combina- 
tion tones. Professor A. Gray regarded Her- 
mann’s objections as very real. Professor Everett 
asserted, on the authority of Professor A. Mayer, 
that nobody had ever heard summation tones, 
although he did not question Professor Riicker’s 
experiments. In his opinion we have to distin- 
guish between fundamental and difference tone. 
For vibrations as 4:5, both are equal 1; for 
primaries as 3:5, the fundamental, which we 
hear, is 1; the difference 2. Lord Kelvin made 
a suggestion for experimenting with powerful 
tuning-forks: Get the c and g perfect, put in 
the e, and then when the vibrations are dying 
away, alter the e slightly and stop the gy. Dr. 
Burton considered the phenomena as essentially of 
the second order. He had heard the difference 
tone of two organ pipes when standing near them. 
Professor Johnstone Stoney brought something else 
into the discussion, the tongue. Whenever the 
key changes, he submits, we unconsciously change 
the position of the tongue in our mouth, thus ad- 
justing the capacity of the mouth. Whether or 
not the whistling of somebody else irritates us, he 
thought, would depend upon our owntongue. Pro- 
fessor Fitzgerald failed to recognise any prizcipal 
difference in ordinary hearing and hearing with the 
help of the bones. The viscous character of the fluid 
in the internal ear was of primary importance for 
any theory of audition. Professor Riicker replied 
briefly : Helmholtz cannot be disproved by tuning- 
fork experiments. Whether the effect is inter- 
mittent or of second order, it can be increased by 
resonators, and the note, therefore, does excite an 
air resonator. 


A New Practicat Heat STANDARD. 


Mr. E. H. Griffiths, F.R.S., opened this discus- 
sion by regretting the indifference prevailing about 
so important a matter, and the unfortunate choice 
of water for the unit of thermal capacity, which 
could not be abolished without a revolution. Reg- 
nault assumed that the capacity of water changed 
little at low temperature, and his results would 
hence not be valid, even if Macfarlane Gray had not 
pointed out a discrepancy between his data and the 
calculated values. Rowland in 1879 proceeded 
both by mixing and the mechanical method be- 
tween 5 deg. and 36 deg. Cent.; the former gave a 
smaller rate of decrease. Bartoli and Stracciati’s 
various determinations are not quite in agreement, 
owing probably to experimental errors. Mr. Grif- 
fiths himself, who worked between 15 deg. and 
25 deg. Cent., agrees best with Rowland’s mixture 
method, accepting Professor Schuster’s comparison 
of Rowland’s thermometer with an international 
standard instrument. When we go above 30 deg. 
the values differ still more, as Dieterici, who has 
done a great deal of work with Bunsen calorimeters, 
acknowledged, and the discrepancies amount to 1 in 
60. Heat units have been ne a by Macfarlane 
Gray : the specific change per degree Centigrade of 
the product of pressure and volume of a gramme of 
hydrogen—theoretically, Mr. Griffiths thought, un- 
assailable, but practically unsuitable ; by Joly: one 
gramme of saturated steam gives up the unit of 
heat in condensation—a good, but too radical sug- 
gestion ; by Spencer Pickering: the latent heat of 
fusion of a gramme of ice—not practical with sufficient 
accuracy. Mr. Griffiths himself proposes a thermo- 








dynamic unit, already used by Rowland, Schuster, 
and Gannon, namely, the heat energy of 42 million 
ergs, an absolute unit, of convenient magnitude, 
and independent of any particular research. This 
means that we have to proceed as we have done 
with the ohm, which, after having been fixed in 
absolute measure, was determined over again, until 
its value has now risen from 106 to 106.3 centi- 
metres of a mercury column, whilst the fundamental 
basis remained unchanged. Practically the unit 
signifies the amount of heat required to raise one 
gramme of water by 1 deg. Cent. at 10 deg. Cent., 
and we accept, as Professor Fitzgerald put it, 4.2 
joules as a therm, the exact temperature at which 
this is true, to be left to future experiments. Pro- 
fessor O. Lodge understood the proposal thus: 
The absolute specific heat of water is 4.2 joules per 
therm, and we have to settle the temperature. 
From determinations made at, or reduced to, 
15 deg. Cent., the following values have as yet been 
derived : Griffiths, 4.198; Schuster and Gannon, 
4,195 ; Rowland, 4.189 ; Joule (Rowland), 4.182; 
Micalescu, 4.175. For reductions Mr. Griftiths 
would suggest the following formule : 

Between 10 deg. and 15 deg. Cent., 1+-.000415 (15-0) 

5 20 1—.000284 (9—15), 

Professor Schuster protested against his having 
corrected Joule ; he had simply compared Joule’s 
thermometer, which Joule himself did not trust, 
and thus raised the 772 foot-pounds to 775. His 
own work had aimed at securing a constant tem- 
perature, and was not intended to determine the 
rate of change in the thermal capacity. Mr. 
Macfarlane Gray explained that he had felt com- 
pelled to change the unit of heat because Rowland’s 
correction of Joule’s number had not then found 
its way into English books. He had, therefore, 
thought it a favourable time for changing the unit 
of reference to a something which is as intimately 
related with the physical properties of all gases as 
is the atomic weight of hydrogen—the specific p v 
of hydrogen, which isa dynamical quantity, numeri- 
cally almost equal to the unit of heat which had 
now been defined. As the crith and the gramme 
were both required in the arithmetic of chemistry, 
so the specific pv of hydrogen and the unit of heat 
now determined by Mr. Griffiths ought to be 
employed, the one as the unit in rational functions 
expressing the properties of gases, and the other 
in the expression of experimental and practical 
results. 

Lord Kelvin remarked that Mr. Griffiths’ pro- 
posal was practically Rankine’s dynamical specific 
heat of water, which expressed exactly what was 
wanted. Mr. Shaw would adopt 10’ ergs simply ; 
then the specific heat of water being 1, the thermal 
capacity would be 4.2. If nitrogen became the 
standard thermometric substance, the amount of 
heat necessary to heat it from 0 to 100 deg. would 
be just 10°. The amount of heat necessary to 
volatilise a pound of water is 10!" ergs, whilst the 
pound-Fahrenheit unit is almost 10°—an odd coin- 
cidence, but rather an outrageous mixing up of 
units, he granted. 


Tue Latent Heat or Evaporation. 


Of two papers, one by Mr. Griffiths and Miss D. 
Marshall, ‘‘The Latent Heat of Evaporation of 
Benzene ;” and the other by Professor Ramsay and 
Miss Marshall, ‘‘ A Method of Comparing the Heats 
of Evaporation of Liquids at their Boiling Points,”’ 
Miss Marshall read and demonstrated the latter. 
The calorimeter data of various observers showing 
considerable discrepancies, the authors have con- 
structed a comparatively simple apparatus—two 
glass flasks and a few glass tubes—in which, by 
direct heating of the flask, the liquids are evapo- 
rated, the vapour forming a jacket for a part of the 
condensed liquid, which is thus kept at boiling 
point. This liquid is further heated by the electric 
current passing through a platinum spiral, and the 
weights evaporated are compared. In the early 
experiments, incandescent lamp bulbs and carbon 
filaments were used. The current was first taken 
from a lamp circuit of 110 volts, and then from 
accumulators. The resistance measurements gave 
some trouble, until a Poggendorff- Wheatstone bridge 
arrangement was adopted. Water proved very un- 
satisfactory to deal with, probably on account of 
a slight electrolytic effect. It was ascertained that 
the temperature of the bare platinum wire is from 
15 deg. to 20 deg. Cent. higher than that of the 
liquid. Mr. Griffiths first made absolute deter- 
minations with benzene ; alchohol was then care- 
fully gauged to benzene, and in the further experi- 
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ments, chiefly with ethers, alcohol always served as 
standard liquid. The apparatus was devised by 
Professor Ramsay. Professor Runge and Dr. 
Trouton have had the same idea. 


THERMAL CoNnDUCTIVITIES OF MIXTURES OF 
Liquips. 

Dr. C. H. Lees has taken up the researches of 
Professor H. F. Weber, who investigated the inter- 
relation between thermal conductivity and other 
constants. Dr. Lees has modified Christiansen’s 
method. On a large copper plate rest two copper 
discs, 4 centimetres in diameter, preferably with an 
ebonite ring between them, confining the liquid ; 
the heating coil is in contact with the upper disc. 
It results that the thermal conductivity of mixtures 
is less than the value derived from the law of mix- 
tures, and cannot be calculated from them, so far 
as the experiments with water, methyl and ethyl 
alcohol, glycerine, and also salt and sugar solutions 
allow to conclude. Dr. Lees gave a short summary 
of his work, and failed to see the analogies between 
viscosity and electrical conductivity which Professor 
Fitzgerald suggested. The thermal conductivity is 
little changed by an admixture of gelatine, and the 
rate of diffusion, which Professor Fitzgerald wished 
to substitute for viscosity, is too slow. 


Measurina Hiagh TEMPERATURES. 

As Professor Ayrton graciously gave way, Mr. 
Griffiths had an opportunity of describing the 
apparatus for calibrating the high-temperature 
thermometers at Kew which he displayed. The 
Callendar-Grifliths thermometers are inclosed in 
glass tubes, or, for high temperatures, in porcelain 
tubes specially made at Dresden. The fine spiral 
at the bottom of the tuba is held by two thicker 
platinum wires and by little mica discs, which 
become pearly at high heat. The wires are joined 
to a Wheatstone bridge ; two other platinum wires, 
also extending down the tube, serve as compen- 
sators, and are joined to another branch. The 
coils of the bridge are inclosed in a copper box, 
five sides of which are immersed iu a water bath, 
whilst the top is surmounted by a glass case. The 
fine adjustment in the bridge wire is made by 
means of a cradle slide of brass and steel, so fixed 
by three spiral springs and two screws that the out- 
side and inside parts move independently. The 
coils are doubly wound platinum-silver wires not 
imbedded in paraffin. The temperature curve of 
platinum, which need not be absolutely pure, is a 
parabola, threa points of which are needed for cali- 
bration: 0 deg., 100 deg., 441.5 deg. Cent. 
The first, the melting point of ice, Mr. 
Griffiths regarded as very troublerome, a remark 
which aroused remonstrance from Dr. Wilder- 
mann, whose wonderfully delicate determinations 
of the freezing points of solutions certainly 
entitled him to speak. The 441.5 is the boiling 
point of sulphur, against whose vapours the lower 
part of the tube is protected by an ‘‘ umbrella,” a 
conical perforated hood. Two of these instruments 
are to go to Kew as standards, and are not to be 
exposed to great variations. Mr. Griffiths showed 
one tube which, after 900 determinations of the 
melting point of silver, 960 deg. Cent., still proved 
correct. Le Chatelier, we may mention here, has 
recently* asserted that silver should not be fused 
in a reducing, but rather in an oxidising medium ; 
Mr. Griffiths, on the contrary, maintains that the 
melting point of silver is lowered by oxygen, but 
not at all by hydrogen and nitrogen. 


THe REICHSANSTALT AND A NatronaL RESEARCH 
LABORATORY. 

Sir Douglas Galton, who has recently visited the 
Reichsanstalt at Charlottenburg, communicated 
his impressions to Section A ; in his presidential 
address he also alluded to the Reichsanstalt. It 
was founded at the instance of the late Helm- 
holtz, with the aid of Werner von Siemens 
(who gave the site), and of the Government. 
One building 100 ft. by 85 ft., the houses of the 
staff, and the engine-house, containing also a re- 
frigerating plant, are now complete; a second 
building with 42 laboratories is being erected. 
The institute consists of two divisions. The first, 
now presided over by the chief, Professor 
Kohlrausch, is devoted to pure research; the 
second, under Professor Hagen, to delicate 
standardising, and, in general, to the practical 
adaptation of scientific methods and research. 


* Comptes Rendus, vol, cxxi., page 323, 


The chiefs of the various departments hold per- 
manent appointments; the assistants are ap- 
pointed for limited periods. The governing 
council consists of a privy councillor, the two 
directors, and twenty-two other members, ten 
of whom are professors, or heads of observa- 
tories, three are selected from leading firms repre- 
senting mechanical, optical, and electrical science, 
and the remainder are officials connected with the 
Commission for Weights and Measures, the Pots- 
dam Observatory, and the Army and Navy. The 
council meets every winter, to examine the work 
done, and to lay down a scheme for further re- 
search. The Standardising Department of our 
Board of Trade, Sir Douglas continued, has, since 
1878, done its work ina perfect manner. But an 
enormous saving in time and labour would be 
effected if they could extend their work to re- 
search. Sir Douglas thought that the Kew Ob. 
servatory was ideally situated for such a pur- 
pose, and he proposed to reappoint the Com- 
mittee on a National Research Laboratory, with 
a view of approaching the Government. The 
discussion was interesting. Professor Riicker, 
speaking with admiration of the purely scientific 
achievements, pointed out that the Reichsanstalt 
had been founded to bring Germany on a level 
with England. It was sad that we had to send our 
thermometers abroad, and that our magnetic 
obgervations remained uncompared, because we 
lack concentration and organisation in research 
work, which the teacher must almost, but should 
on no account, give up. Lord Rayleigh was very 
outspcken : we are much behind in research work, 
because we are encumbered by the number of 
students. Professor Fitzgerald quite concurred 
about the students. The highest kind of instruc- 
tion, he said, was training in research work, which 
it was the function of universities to impart. 
Instead of that, the professors were called upon to 
cram old knowledge into immature and stupid 
students. But as our universities commanded 
enormous funds, he did not advocate a new State 
Department for doing what was the duty of the 
universities to perform. He would extend Kew 
Observatory as a standardising department and 
advance our commercial importance. Professor 
Oliver Lodge regretted that the committee for 
establishing a national research laboratory had 
made very little progress; they had committed a 
great mistake in making him chairman. The 
Government had had enough to do, moreover. A 
national institution was a necessity because it could 
carry on long-continued research. Universities 
would continue to do pioneer research work, but 
such work was likely to be interrupted by a charge 
in the staff. 

Professor S. P. Thompson astonished the section 
when he stated that the Charlottenburg Poly- 
technic had cost 600,000/., and received a yearly 
Government subvention of 30,000/. But he did 
not overstate his case; we have made inquiries. 
The Polytechnic, in whose rooms the Reichsanstalt 
started operations in 1887, was built at the ex- 
pense of 400,0001., the Prussian State having 
ceded the splendid site in the Park ; the mainten- 
ance costs about 50,000/. a year. One depart- 
ment of the Polytechnic is entirely devoted to 
practical research, as Professor Unwin pointed out. 
The Reichsanstalt is an Imperial institution, the 
work done there of the most varied description. 
45,0007. have been spent on the buildings, now 
complete, of the first division ; the site was Werner 
von Siemens’ donation. For the second division, 
now being built, a grant of 148,000/. has been 
made. For the annual expenditure, the budget 
allows 13,6501. in salaries and 53501. in working 
expenses. The Prussian Versuchsanstalt Testing 
Station, to which we referred in our issue of July 
19, page 84, is a third Charlottenburg institution, 
separate from the two others. 


GEOMETRICAL DRAWING IN SCHOOIS. 


The previous discussion had occupied so much 
time that Professor Henrici, F.R.S., confined him- 
self to a few words ; the matter would come before 
a committee. Years ago he had wanted to abolish 
Euclid—Euclid could not be buried deep enough, 
he had said, in fact. Euclid ruled now as supreme 
as twenty years ago, but there had been a very 
great improvement. The teaching of geometrical 
drawing should, however, have been reformed at 
the same time, whilst pupils were still required to 
bisect, &c., in the orthodox, never-applied fashion, 








instead of being trained in the use of set-squares 








and theorems like Pascal’s, which instilled accuracy, 
and enabled the student to verify his constructions, 
Euclidean drawing should follow at a later stage. 
But there was the mark nuisance. Professor S. P. 
Thompson could only confirm Professor Henrici. 
There was a deplorable igaorance, thanks partly to 
the grant system and to the copying after the 
Science and Art Department. Frequently the 
teacher was an artist ; engineers were wanted. 
We mention here the ‘‘ Harmonic Analyser ”’ of 
Mr. G. U. Yule, which was described in the meet: 
ing of the Physical Society of March 8. 


Size or Paces or Screntiric Socretirs’ 
PUBLICATIONS. 


Professor 8S. P. Thompson, F.R.S , brought up 
the report of this committee, of which he is chair- 
man. The importance of adopting one or two 
uniform standard sizes, so that cognate papers may 
be bound up together, will be evident. This first 
year the committee confine themselves to proposing 
standard sizes of pages, margins, plates, also 
limiting sizes, and to offering a few suggestions. 
Thus, each article should begin with a new page, if 
possible with a right-hand page, so as to avoid the 
necessity of splitting the paper. The abstractors 
for the Proceedings of the Physical Society occa- 
sionally receive split pages, one side being sent to 
each abstractor. 


MorPHOLOGICAL AND OpTicAL SYMMETRY OF 
Crystals. 

Mr. William Barlow argues that the ether move- 
ments which take place in the same crystal—a change 
of medium is not considered—in different directions, 
experience different degrees of resistanceand retarda- 
tion, so that a state of things prevails roughly 
comyarable to what would happen if a space occu- 
pied by a crowd of people were studded with posts 
arranged on parallel lines and evenly distributed. 
The movement of the crowd as it surges to and 
fro would be less impeded in some directions than 
in others, especially if the posts were not round, 
but of similar sections somewhat crientated. 
The velocity of the ray thus depends not on 
the resistance experienced in some single direction 
definitely related to the direction of polarisation, 
but on that experienced in a number of different 
directions inclined to one another. To a certain 
extent the directions included within some wide 
limits of angular inclination enter equally into these 
relations. From these considerations he derives a 
velocity figure, i.e., the figure whose radii express 
the different velocities proper to different direc- 
tions of polarisation for rays traversing a crystal. 
This velocity figure he finds to be an ellipsoid, 
which shows that the velocity of a ray is an average 
effect; the absorption figure for monochromatic 
light is also an ellipsoid, the elasticity figure of 
crystals, however, a surface of higher order. 


A DynamicaL Top. 


Mr. G. T. Walker, M.A., produced a smoothly 
polished ellipsoidal piece of lead, put it on a glass 
plate, spun it round in one direction, and showed 
that it refused to turn the other way ; it began to 
oscillate, and then turned its own old way again. 
The thing looked so much like a neat trick that the 
section indulged in a laugh of expectation. The 
real paper was severely mathematical, but Mr. 
Walker was kind enough to spare the section. He 
has had a brass top made, a flat ellipsoid; a circular 
piece round the point of contact has been cut out, 
which can either be fixed in its proper position by 
means of a screw, or turned to one or the other side. 
Normally the top spins readily in either direction. 
But when the adjustable disc is turned by 2 deg. 
or 4 deg , for instance, then the line of least cur- 
vature is no longer parallel to the dynamical axis of 
symmetry, and hence oscillations, transverseor longi- 
tudinal, are set up which arrest the motion. Tapping 
at different points produces rotation or oscillation. 
When the centre of gravity is raised by fixing a lead 
weight to the top, the phenomena change. The 
taps must, of course, be gentle ; a strong impulse 
always leads to motion in the respective direction. 
In the asymmetrical top both rotations are unstable, 
but one more than the other. Mr. Walker has 
succeeded in obtaining fifteen spontaneous re- 
versals, 

We regret not to be able to review, in abstract, 
the strictly or essentially mathematical papers, such 
as Lord Kelvin’s ‘‘ Translational and Vibrational 
Energies of Vibrators after Impact on Fixed Walls” 
—Lord Kelvin took exception to the Maxwell-Boltz- 
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mann theorem, which involved him in a controversy 
with Mr. G. H. Bryan — Major MacMahoni’s 
‘*Graphical Representation of the Partition of 
Numbers ;” Colonel Cunningham’s ‘‘ New Canon 
Arithmeticus,” and Mersenne’s ‘‘ Numbers ;” Pro- 
fessor J. D. Everett’s ‘‘ Absolute and Relative 
Motion.” We shall also have to be brief in our 
report of the discussion on 


Maenetic Units. 

Some time ago Professor O. Lodge invited prac- 
tical electricians and scientists to express their 
opinion, and a prolonged and instructive discussion 
has ensued in the columns of the Electrician. The 
matter is not ripe for final settlement, nor do the 
committea wish to hasten the decision. At Ipswich 
the practical element was hardly represented. The 
committee recommend : 

1. That as a unit of magnetic field, 10° CG.S. 
lines be called a weber. Note.—A weber added per 
second at a steady rate to the field girdled bya 
wire circuit induces one volt in every turn of that 
circuit. 

2, That in respect to the ampere-turn, often used 
as a unit of magneto-motive force or magnetic 
potential, the C.G.S. unit of the same be called a 


gauss, Note.—A gauss is equal to e or 1.2566 


ampere-turns. 

3. That the termination ance be used in 
general for words expressing the properties of a 
definite body or piece of matter, e.g., resistance, 
conductance, permeance, &c. And that the termi- 
nation ivity or ility, or the like, be used for words 
expressing the specific properties of a material, 
é.g., conductivity, resistivity, inductivity, refrac- 
tivity (u—1), permeability, &. 

In the absence of Mr. Glazebrook, Dr. O. Lodge 
explained these recommendations. He was followed 
by Professor 8. P. Thompson, who emphasised the 
importance of fixing the right magnitudes; the 
names were important details, judiciously to be 
chosen not to give rise to international jealousy. 
We want, he said, a unit for total lines. At the 
Chicago Exhibition the largest machine shown, a 
generator, had a flux of 15 million lines, the 
smallest, a fan motor, a flux of 40,000 lines. 
Since then machines of up to 60 and 80 million 
lines, that is, almost one weber of 10° lines, have 
already been built. Although, therefore, our 
machines would still represent fractions of a weber, 
the inconvenience was not great. The new weber 
fits into our system of units, because a volt is 
generated when lines are cut at the rate of 108 per 
second. But the unit was too great; he would 
prefer to speak of kilo and mega lines, and, 
unfortunately, the American Institute of Elec- 
trical Engineers had already suggested the name 
‘““weber ” for one line. Professor Ayrton 
took up this point. The International Congress at 
Chicago had unanimously decided that new names 
were not then needed. If the American Institute 
had shortly afterwards suggested new names to our 
Institution, and had adopted them preliminarily, in 
spite of the deprecating reply, we could, with all 
deference to our American confréres, not consider 
ourselves bound. No trouble had, moreover, 
arisen from the certainly too big farad. As regards 
the gauss, Professor Thompson remarked that the 
ampere-turn was in universal use by practical men as 
unit of magnetic potential, although Dr. Hopkinson 
and others multiplied by 4 7/10 to get C.G.S. units. 
Even if the gauss were adopted, electricians would 
probably continue to scale their curves in ampere- 
turns. For permanent magnets, however, the 
name ampere-turn was ridiculous; here the gauss 
would suit. Buta C.G.S. unit had never before 
received a name; names had been given to multiples 
or submultiples. The Americans, again, had chris- 
tened the same thing a “gilbert.” 

As to Mr. Oliver Heaviside’s ‘‘ rational ” units— 
in favour of which almost everybody spoke on 
principle, with hesitation, though, considering the 
practical aspect—Dr. Thompson was very decided, 
though he did not wish to advocate a sudden 
change. That would, we are afraid, mean a tran- 
sition period of confusion. Mr. Heaviside’s units 
are based on action in the medium, the C.G.S. 
system on action at a distance. The latter will 
undoubtedly fall. At absolute zero and with abso- 


lutely pure substances, the properties of electrical 
currents in the wire will disappear, and all the 
phenomena will be in the medium surrounding the 
wire. Apart from the chemical action at electrodes 
in a gap in the circuit, the only action of the current 





then remaining would be the magnetising force it 
excited in the medium. In any rational system the 
unit of magnetic potential would be the same as 
the unit of current. We define magnetic pole by 
the equation f = m, m,/d*, Mr. Heaviside 
f=m, m/4 7d. In the C.G.S. system the 
denominator is the square of the distance, in Mr. 
Heaviside’s the surface of the sphere whose radius 
is that distance. This latter definition makes the 
line integral of H due to a current C equal to C 
itself, and not to 47C. But when we eliminate 
the 47 from the above equation, it crops up else- 
where, and the ‘‘rational” volt would be 3.554 volts, 
the new ampere would have the coefficient 2.822, 
the ohm 1.257, the unit of magnetism 0.28205—all 
irrational numbers. Concluding, Dr. Thompson 
recommended the B.A. definition of the gauss, and 
the American weber. 

Dr. Johnstone Stoney overcomes the objections 
to inconvenient size by advocating the suffixes ane 
or ain for multiples, and et or ette for submultiples, 
which would, he thought, be acceptable to other 
nations. But he found little support for his first 
amperane, eighth voltet, ninth ohmet, &c. Perhaps 
we may draw attention here to another point. The 
plural of ‘‘ henry” has been spelt ‘‘ henrys” and 
**henries.” Dr. Lodge first wrote ‘‘ gausses ”—as 
plural—on the blackboard, and then corrected it 
into ‘‘gauss.” The German language does not 
acknowledge any plural in s, and speaks of 100 volt, 
not volts. It is a minor point, but as the committee 
have sanctioned multiples, they might fix the 
plurals too. The Germans will readily acquiesce in 
webers, but they might resent gausses ; the name 
would be disfigured. 

Dr. Frederick Bedell, of Cornell University, 
Ithaca, N.Y., did not wish to speak decisively 
on the 47 question, which was not before the 
section, and which comes down to unit cube or sphere 
of unit radius, and thought that the two positions 
were reconcilable without arousing national preju- 
dices. In the equation, induction = magneto - 
motive force/reluctance, the American Institute of 
Electrical Engineers use the C.G.S. units with 
names, thus webers = gilberts/oersteds; whilst 
Professor Silvanus Thompson would prefer webers 
= gauss/units of reluctance. In the whole, he 
endorsed Professor Thompson’s views. 

Professor Everett deprecated the introduction of 
Mr. Heaviside’s units, much as he liked them in 
theory, and this not only for practical reasons, but 
because they would destroy the harmony existing 
between our various absolute units. Professor 
Perry hailed the new units, since he had himself 
made the same proposals six years ago, but without 
the names ; he was quite converted to Mr. Heavi- 
side’s views. Mr. F. G. Baily, who has taken an 
active part in the correspondence, did not want the 
gauss. Both Professors Thompson and Lodge re- 
plied, the latter remarking that the units were pro- 
posed for tentative use, and that he would not 
press the 4 = change ; the time might come for it, as 
we might some day replace the abominable decimal 
system by the duodecimal. 

The report of the Committee on 


Exectricat STANDARDS 
was short. A great many coils have been tested at 
the Cavendish Laboratory ; the changes in the 
Indian coils have not been sufticiently investigated, 
and the standard coils ordered from Germany have 
only arrived. 


Hysteresis OF IRON IN AN ALTERNATING FIELD. 

Mr. F. G. Baily has proved that the hysteresis 
of iron increases with the magnetising force up to a 
maximum value, in accord with Professor Ewing's 
theory, whose well-known cycle curve simply con- 
tinues as a parallel to the abscissa for higher mag- 
netisation. In alternating fields the effect is that 
the wave curve widens out more and more, retain- 
ing its amplitude. He determined the hysteresis 
by the rise of temperature in the armature ; his 
maximum field was one of 22,000 C.G.S. units. 
Professor W. M. Hicks and Mr. L. T. O’Shea con- 
tributed notes’on the ‘‘ Electrolysis of Iron.” They 
finally obtained a good deposit with small pin-holes 
from gas bubbles which give rise to conical pits. 
They only deposited 3 grammes per 100 square 
centimetres in 24 hours. The analyses are not 
complete yet; the iron contains only a trace of 
sulphur. 

PorentiAL DIFFERENCE, CURRENT, AND LENGTH 

OF THE ELEcTRIC ARC. 
Mrs. Ayrton reviewed the researches of Edlund, 





Peukert, Silvanus Thompson, Frilich, and others 
on the equations connecting the above quantities, 
and communicated the results of her own compre- 
hensive investigations, which also concern the ques- 
tion of hissing arcs. The problems have occupied 
Mrs. Ayrton for a considerable time, as her con- 
tributions to the Electrician show. She finds her- 
self mostly in agreement with Professor Peukert 
and Professor 8S. P. Thompson. The following 
relations are established: 1. For constant length 
of the arc, the power, as expressed in watts, is a 
linear function of the current. 2. For constant cur- 
rent, the power is a linear function of the arc 
length. 3. For constant arc length, the curve of 
potential difference and of current is a rectangular 
parabola. The discussion mainly referred to what 
constitutes the length of the arc. Mrs. Ayrton 
and Dr. Thompson take the distance between the 
negative carbon and the plane of the crater edge, 
whilst Professor Fitzgeraid thought that greater 
agreement between the various observers might 
have been obtained, if the actual distance between 
the surfaces were determined. It is not quite 
clear how this should be done. But Mr. F. G. 
Baily pointed out that the method chosen might 


lead to a negative distance when the lower 
carbon projected into the crater. Professor 


Silvanus Thompson suggested measuring from the 
tip to the edge -of the crater. Professor Hicks 
summarised the three laws of Mrs. Ayrton : the sur- 
face whose co-ordinates are potential difference, 
current, and arc length, is a hyperbolic paraboloid. 
This very pleasing sentence might appear to involve 
the statement that all the arc difficulties are over- 
come. But Professor Ayrton and Mr. T. Mather’s 
paper on 


Back ELecrromotivE Force anp TrRvE 
RESISTANCE OF THE ARC 

leaves the problem unsolved. There is no conclu- 
sive evidence of the often suggested steady back 
electromotive force ; it is, at any rate, less than the 
usually quoted 10 volts. The authors proceeded 
by taking, in an arc circuit, two points of equal 
potential, and applying a difference of potential 
to them from outside. When the ratio between a 
small increase of potential difference to a corre- 
sponding increase of current was taken to deter- 
mine the resistance between the points, a negative 
resistance resulted, which is not surprising. 


A Macnetic Fretp Trster. 


Professor Ayrton and Mr. T. Mather’s field 
tester is the outcome of long experiments. The 
first coils gave much trouble, owing to traces of 
magnetism due to a contamination with iron, 
For ballistic purposes the best cross-section of the 
coil is that of two circles touching one another, 
somewhat like an X with a small angle ; the wires 
would be vertically to the plane of the X. The 
instrument—a cylindrical case—stands on a disc 
with levelling screws. Inside is the horizontal C- 
shaped magnet, between whose poles the coil is 
suspended by two wires—one a straight phosphor- 
bronze strip, the other a spiral coiled round the 
first ; both suspensions serve as leads, and are 
attached to an ebonite head. The pointer describes 
more than one revolution, in order to increase the 
range of the instrument. There is further a switch, 
which puts a resistance in series to the coil, multi- 
plying the range by 10. When this switch is put 
to ‘‘ Off,” the coil is clamped. The exploring coil 
is of the trigger type. The fork of the coil is 
attached to a spindle which is fixed to a helical 
spring; the spring is wound up by turning the 
spindle, and then arrested by a click and a trigger. 
This trigger is released by the contact key. The 
instrument can be used for quickly exploring fields 
in the neighbourhood of switchboards, for instance. 
Professor A. Gray mentiorfed that he had con- 
structed a similar, but not portable, instrument. 
Mr. Edser had overcome the latter difficulty also. 
Such instruments, Professor Ayrton added, must be 
properly aged ; then they will remain true for years, 

(Zo be continued.) 





INDUSTRIAL NOTES. 

THE gradual improvement of trade continues in most 
of the important industries of the kingdom. The per- 
centage of unemployed in the unions making returns 
to the Labour Bureau of the Board of Trade is lower 
than at any period since 1891. This is a good sign, 
and the prospects appear to be even better, for the 
curve line in the chart steadily points to a lower per- 
centage, and has continued so to point ever since 
January of this year. The total number of unions 
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reporting has now reached 87, with an aggregate of 
393,920 members ; of these, 19,423 were unemployed, 
or 4.9 per cent. This is still a Jarge percentage, 
especially when it is remembered that the workers re- 
present mainly skilled artisans. In the previous 
month the total was 5.2 per cent., and at the same 
period of last year 7.6 per cent. in only 53 unions, 
with 37,000 fewer members, The proportions out 
of work may be classified thus: 61 unions, with 
273,493 members, had under 5 per cent. unem- 
ployed ; 17 unions, with 58,519 members, had from 
5 to 10 per cent. unemployed; and nine unions, 
with 61,908, had over 10 per cent. unemployed. 
The strain upon the unions that provide a weekly 
allowance to members out of work has been, and still 
is, very great in many cases. It is evident that 
the unemployed problem is still with us, and some 
measures will have to be devised sooner or later to 
lessen the number, or our pauper roll will be increased. 
Now that the wilder projects of the Tower Hill 
agitators, and of the Trafalgar-equare demonstrators, 
are in abeyance, some sensible remedial measures 
might well be considered in view of the coming winter. 
With nearly 20,000 men out of work in the ranks of 
trade unionists, and probably treble that number in 
other industries, the question assumes a gravity which 
cannot well be overlooked in the interests of the com- 
munity at large. The time for consideration is when 
things are peaceful and quiet. 

In the coal-mining industries the work was more 
regular than last month ; the average time worked at 
951 pits, employing 239,558 persons, was 4.80 days 
per week, as against 4.71 in the previous return. In 
the north of England the proportion out of work fell 
from 2.7 per cent. to 2.3 per cent., nota large decrease, 
but the sigas are favourable. In the ironstone mines, 
at 95 iron mines and open workings, employing 12,677 
— the average time worked was 5.59 days 
per week, which was better than in the previous 
month. The ironstone miners, therefore, work over 
11 days a fortnight, and the coalminers over 94 days 
per fortnight. 

The pig-iron industries were better employed also. 
The number of furnaces in blast, owned by 109 em- 
ployers, was 308, an increase of eight in the month, 
while the total number employed was 20,021, as against 
19,664 in the month previous. The returns from 166 
employers having steel and tinplate works, puddling 
furnaces, and rolling mills, were even better than in 
the pig-iron branches; the total number employed 
was 59,131, as against 54,991 last month. Tinplate 
manufacturers remain about the same —29 manu- 
facturers had 138 mills in operation, the same as last 
month, and one less than last year. 

The same gradual improvement is manifest in the 
engineering and cognate industries, as previously 
noted. The change, as regards the number of un- 
employed, is not great, but it is on the right side. 
The percentage out of work fell from 5.4 in the 

revious month to 5.2 at the date of the report ; 
Pat as regards last year at the same period the total 
unemployed was 9.8 per cent., or very nearly double. 
The shipbuilding trades do not seem to participate 
fully in the improved state of trade, the proportion out 
of work being 11.9 per cent., as against 11.8 per cent. 
last month. But at the same date last year the pro- 
portion was 18,2 per cent., or 6.3 per cent. higher. 

The building trades continue to be busy in most dis- 
tricts. The percentage of unemployed was only 1.6 per 
cent. in the month, as compared with 1.8 per cent. in 
the previous month, and 3.6 per cent. at the same date 
last year. This activity in all branches of the build- 
ing trades has led to a levelling up of wages in the 
lower paid districts, and to a uniformly reduced 
working day. In several places codes of working rules 
have been agreed upon, but in other places the men 
have not been quite se successful. Probably the 
quietude in the metropolitan building trades has been 
more or less due to the readiness with which the men 
can find work elsewhere. There is also general activity 
in the wood-working and furnishing trades, though 
these have been more stationary of late, ranging from 
2.7 to 2.6 per cent, out of work. 

The clothing trades have been fairly employed on 
the whole, but the bespoke branches have been rather 
quiet. These, however, will now have their seasonal 
spurt in view of Christmas. [he boot and shoe trades 
have been rather quiet in most of the chief centres, but 
there are indications of improvement. The general 
leather trades have been busy, and so remain, with 
only 2.6 per cent. out of work, but this was two points 
higher than in the month previous. This falling off, 
however, may be but temporary. 

In the textile trades cotton is dull, and wool busy. 
Short time is being worked in the spinning depart- 
ments, while in the weaving departments many looms 
are still idle in the cotton districts. The outlook is 
not regarded as being very good. In the woollen 
branches, all departments are fairly busy, the opera- 
tives being well employed. The same may be said of 
the hosiery trades generally. The silk trades are also 
generally busy. Female employment in the textile 
trades shows 86 per cent. in full employment, 10 per 





cent. partially employed, and 4 per cent. unemployed, 
through the closing of mills during the whole or a 
portion of the month. 


Labour disputes increased in the month by 14, from 
52 to 66; they were 69 in the same period of last year. 
The total number affected by these disputes was not 
so large as in the previous month, the average per 
dispute being only 165, as compared with 990 in the 
previous month. The largest strike was that of 
miners at Ebbw Vale, 1140 in number; the next in 
importance was the strike of chainmakers, &c., at 
Cradley Heath, where, however, only 750 persons 
were involved. Of the total number of disputes, 14 
occurred in connection with mining, 13 in the textile 
industries, 12 in the building trades, 11 in the engi- 
neering, iron, steel, and metal trades, seven in the 
clothing and the boot and shoe trades, and seven in 
miscellaneous trades, one in connection with dock 
labour, and one in the shipbuilding trades. The dis- 
putes at Belfast and Glasgow are not included. In 
all only about 10,000 persons were affected, of whom 
9893 were in 60 disputes out of the 66. Of the old 
disputes remaining over from the previous month, 14 
were settled, affecting 2227 workpeople ; at the end 
of the month there were 22 new and 36 old disputes, 
affecting about 6700 persons, still unsettled. The 
changes in wages during the month affected no fewer 
than 232,500 persons, as compared with only 9750 in 
the previous month. Of the total about 9500 had the 
advantage of an increase in the rates of wages, while 
223,000 suffered a decrease. These were mostly 
miners, in South Wales and Monmouth, 100,000; in 
Durham, 90,000; and in Northumberland, 30,000 ; 
the glass bottle makers in Yorkshire had to submit to 
a further reduction, affecting about 2250 persons. 
The blastfurnacemen in Cleveland, Cumberland, Dur- 
ham, and Lancashire, and also in Scotland, obtained 
an increase. Only two cases of reduction of hours are 
reported, affecting about 164 workpeople. The 
general movement for higher wages in some branches 
of trade is more recent, and does not come within the 
preceding account. 





The report of the Boilermakers and Iron Ship 
Builders’ Society for the current month gives a full 
résumé of the demands and the negotiations relat- 
ing to the wages question on the Clyde and at 

selfast. The notices for a 10 per cent. advance on 
piece prices, and of 2s. per week on time wages, were 
given on August 23, the notices to expire on that day 
month. On September 4 the secretary of the Employers’ 
Association replied that at a full meeting of the members 
it was unanimously agreed that the demands could not 
be granted. The officials of the union then asked for a 
conference, which the employers granted; it took 
place on September 24. On the day following the 
executive of the union issued a circular giving a 
detailed account of the negotiations and the results. 
The employers stated that the case should be reported 
to a full meeting of their association. The circular of 
the union concludes by strongly urging that on no 
account should the men cause a difliculty by the 
slightest stoppage. On October 2 the employers’ and 
workmen’s_ representatives met again, when the 
employers declared their inability to grant the advance 
required. The men expressed their disappointment at 
the result. The representatives of the men met on 
October 4 to further consider the question, when it was 
decided to reduce the claim to one-half, namely, 5 per 
cent. on piece prices, and ls, per week on day rates. 
The matters in dispute now involve, not the original 
proposal of 10 per cent, and 2s., but 5 per cent. and 1s, 
per week. The anxiety of the union to avert a strike 
was natural, and the officers frankly state it. There 
are 6247 men on the funds, of whom 2740 are on dona- 
tion, and 1919 others unemployed, being a total of 11.7 
per cent. The prospects are brighter than for some 
years past, but the pressure is not yet removed. The 
union is still increasing in membership, and the funds 
have lately been increasing also, in spite of the heavy 
claims upon them. If the dispute now pending can be 
settled without a serious strike, there is every proba- 
bility of a fair run of work during the winter months. 


The dispute at Belfast has developed into a strike of 
pretty large dimensions ; taking those who struck and 
those who had to be suspended owing to the strike, 
the total number thrown idle at the close of last week 
was about 7000 persons. The ironmoulders were not at 
first included in the notices sent in, but later on they 
also gave notice of an advance of 2s. per week, and, 
failing any concession, they, too, came out on strike. 
The branches of trade involved include the moulders, 
platers, riveters, smiths, caulkers, shipwrights, joiners, 
carpenters and cabinetmakers, drillers, riggers, an 
labourers, and also the painters and scrapers. The engi- 
neers have agreed to meet the employers in conference, 
and a meeting has been arranged to be held at Carlisle 
to discuss the situation, Contrary to previous rumours, 
the Clyde employers and also the Belfast employers 
will be represented. The men are represented by a 
variety of unions, but, in the event of a compromise, the 





probability is that all will agree to any proposals 
which the chief unions regard as sufficient for the 
present situation. The proposal most likely to be 
accepted will be the postonement of the advance to 
some date early in next year. The employers have 
suggested March, but with a proviso that trade shall 
continue to be fairly prosperous ; the boilermakers and 
iron ship builders suggest February, a month earlier. 
The employers say that, though trade is better, they 
are working on contracts taken when trade was bad 
and prices low; but the men reply that this argu- 
ment might be used indefinitely to their disadvantage. 
The worst hitch in the negotiations seems to have been 
got over, namely, the determination of the engineers 
not to meet a joint committee of the Belfast and Clyde 
employers. 





The reports from the engineering centres of Lanca- 
shire point to a continuous and fairly satisfactory im- 
provement in the engineering industries and cognate 
trades. Itcan scarcely be said that it has reached the 
stage of general activity, but several of the branches 
are getting full of orders. A good deal of work is com- 
ing forward amongst machine tool makers, both on 
home and foreign account, and most of the leading 
establishments are now well engaged, with very 
favourable prospects for the immediate future. Sta- 
tionary engine builders have been, and still are, all 
well off for work; boilermakers are also now pretty 
fully employed in most cases ; and locomotive builders, 
who had been lagging behind, are now securing a fair 
amount of work, with prospects for the future of a 
more hopeful character than for some time past. Cotton 
machinists are, without exception, busy on orders for 
abroad, some of them having work enough on hand to 
keep them fully employed for some time tocome, The 
labour correspondents to the Board of Trade report 
that at Manchester and Salford and district there is 
very little change in the number of unemployed in the 
Engineers, but fewer in the Steam Engine Makers’ 
Society, only 3 per cent. being out of work. The 
other branches are busier generally, and also the brass 
and metal trades, and the iron and steel trades, In 
the Oldham district only 2.2 per cent. of the engineers 
are idle out of nearly 2100. In the Bolton district 
the engineers and similar trades are fairly well em- 
ployed, some firms being exceptionally busy. 


In the Wolverhampton district trade continues in 
the iron and steel branches in a highly satisfactory 
condition. The large increase of our foreign trade 
inspires confidence as to the future, and gives hopes of 
permanence in the character of the improved state of 
trade. Merchants and consumers appear to be most 
anxious to get their offers accepted for various classes 
of manufactured iron, especially in view of the advance 
of 5s. per ton for common bars made at Birmingham 
more than a week ago, the third advance in about two 
months. Besides, trade just now is such that further 
advances may be made quickly. The engineering and 
constructive machinists have not been quite so busy, 
and there has been a slight decline amongst tool-makers 
and machinists. But work is good throughout the dis- 
trict among the bridge and girder constructors, boiler- 
makers, tankmakers, gasholder erectors, iron door and 
safe makers, and similar heavy branches. 





In the Birmingham district the local iron trade is 
not, perhaps, quite so active, but it is still strong. 
Consumers and makers alike appear to be covered as 
regards present requirements, but the higher prices 
have rather checked business. Manufacturers, how- 
ever, are well engaged, and can afford to wait, while 
buyers are shy at the advanced rates. Tube strip and 
tin sheets are advancing, and steel is firm at recent 
rates. The engineering branches, if not busy, are 
improving ; the eg are from moderate to improv- 
ing and good. Only about 46 are unemployed in the 
district from all causes. In the small-arms department 
overtime is being worked on machines and tools for 
cartridge making, and general tool makers are fairly 
busy. Smiths and strikers are fairly well off for work, 
only 2 per cent. being unemployed. 





The riveters at the shipbuilding yards of Sir Wil- 
liam Gray, at Hartlepool, who came out on strike, 
have resumed work on a compromise, the firm having 
engaged to put extra squads of men on the upper 
structure of the vessels when platers are waiting to 
start work. The dispute is therefore at an end. 


Our statement last week (page 496) that the strike 
of Messrs. Mowlem and Co.’s bricklayers was ended 
by the withdrawal of the non-unionist who was 
objected to, was founded on inaccurate information. 


d| The secretary to the Central Association of Master 


Builders of London informs us that (1) the non- 
unionist has not been withdrawn, and Messrs. Mowlem 
and Co. will find him employment as long as he cares 
to work for them. (2) The strike has not been with- 
drawn, and those who struck have not resumed work. 
(3) The pickets have not been withdrawn, but, on the 
other hand, largely increased, 
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BOILER EXPLOSION AT LONGTON. 


A FORMAL investigation under the Boiler Explosions 
Act, 1882, has been conducted by the Board of Trade at 
the Town Hall, Longton, Staffordshire, with reference to 
anexplosion which occurred on Monday, May 20, at the 
stables belonging to Messrs. Copestake and Proctor, 
carriers, Longton, and by which one person was killed. 
The Commissioners were Mr. Howard Smith and Mr. 
J. H. Hallett. Mr. Gough appeared for the Board of 
Trade; Mr. Halloran (from the office of Mr. Kent, 
solicitor) for Messrs. Joule and Sons, brewers, of Stone, 
who were lessees of the building in which the explosion 
occurred ; and Mr. E,. A. Paine, solicitor, for Messrs. 
Copestake and Proctor. The coroner’s jury had brought 
in a verdict of ‘‘ Manslaughter” against Mr. Copestake, 
but at the recent Staffordshire Assizes the case was 
stopped by the judge before going to a jury. 

In opening the case Mr. Gough said the boiler was of 
the vertical internally fired class, and was made in 1882 
by Mr. W. Evans, of Cliff Vale, Stoke-on-Trent. It was 
6ft. Sin. in height and 2ft. 11 in. in diameter, the 
original thickness of the plates having been ;’; in. Before 
it left the maker's it was tested by hydraulic pressure up 
to 80 lb. on the square inch, and was intended to be used 
at a working pressure of from 40 lb. to 50 1b. In the first 
instance, the boiler was supplied to Mr. Benjamin Wood- 
worth, who in turn sold it to Mr. Tranter (now deceased), 
and it was placed in his premises in Gladstone-street, 
Longton, in which the explosion subsequently occurred. 
In June, 1890, Mr. Tranter let the property, which in- 
cluded a public-house and stables, to Messrs, Joule an 
Sons, brewers, for aterm of eight years. Messrs. Joule 
sublet the stables, together with the engine, the boiler, and 
a chaff-cutter, to Mr. Copestake, who was in partnership 
with Mr. Proctor. No examination was made of the boiler 
when Messrs. Joule took the premises, nor when Messrs. 
Copestake and Proctor entered on their occupation. In 
May, 1894, it began to leak, but it did not seem to be very 
serious, and the boiler was continued in work for some 
three or four months. The leakage then became worse, 
and Mr. Copestake called in a firm of engineers in the 
town (Messrs, Edwards and Jones), who sent their fore- 
man to make an examination of the boiler. He found 
that the firebox was worn out, and told Mr. Copestake that 
it would cost as much to repair it as to have a new 
boiler. Mr. Copestake appeared to be under the impres- 
sion that he reported this to Mr. Wood, Messrs. Joule’s 
agent, and that they refused to incur the expense of a 
new firebox. Mr. Wood, however, had no recollection of 
any such conversation having taken place, or of any such 
report having been made to him. Ultimately Mr. Cope- 
stake called in a boilermaker named Theodore White, 
who made an examination, and said that for 2/. he would 
make the boiler ‘‘as good as ever for two years.” Mr. 
White would tell the Court that he was employed in 
examining and repairing boilers for large firms in the 
district, and that Mr. Copestake was aware of the fact. 
Mr. Wood, having inquired whether White was a prac- 
tical man, and having been assured that he was, gaveorders 
that he should do the work. The repairs were effected 
in December, 1894, and their cost was 4/. 63. 11d. Before 
Mr. Wood paid the account he was assured by White that 
he had made a thoroughly good job of the boiler, and 
that it was then as good as new. White asserted that 
he took care to remove some pieces of lead piping and 
a chain which had been placed on the safety valve 
lever, but these appeared shortly afterwards to have 
been replaced, and were undoubtedly seen from time 
to time on the lever. On May 17 last the boiler 
leaked again, and on Mr. White being sent for he 
found that the leak was at the patch which he had 
put on the firebox. He then took off the manhole lid 
and threw some bran, some washing blue, and some soda 
into the water space, and then replaced the lid. On 
May 19, and again on the 20th, the lead pipe and the 
chain were seen on the safety valve lever, in addition to 
the ordinary weight. On the evening of May 20 the boiler 
burst, killing a man who was in the boiler-house at the 
time. Mr. Brown, engineer-surveyor to the Board of 
Trade, had examined the boiler since the explosion, and 
found that the firebox had collapsed and rent. The plates 
were corroded and wasted, and the thickness along the 
line of fracture varied from ;%: in. to 3 in., the original 
thickness having been ;'; in. 

Mr. Edwin Copestake, examined by Mr. Gough, said 
he did not put the lead pipe and chain on the safety valve 
lever, but they must have been placed there by Mr. 
White. The working pressure was 40 lb. to 45 1b., but 
after the repairs it was reduced by 10lb. He trusted 
White, thinking he was a practical boilermaker. The 
boiler was tested to 60 lb. by water after the repairs, and 
White said it could be worked up to 34 lb. 

By Mr. Paine: The boiler leaked the first time it 
worked after the repairs, and White then did something 
further to it, after which it worked all right for six 
months. White told him he dare not strike it witha 
hammer. Mr. Justice Hawkins stopped the case against 
him at the assizes without going to the jury, and made 
a remark to the effect that the Longton magistrates in 
dismissing the charge seemed to be about the only sensible 
people about the case. 

. White deposed that when he repaired the boiler 
Mr. Copestake said he did not care if only it would last 
till March. He had been a boilermaker for 22 years, and 
had had an all-round experience. He put three patches 
on the firebox, and tested the boiler up to 60 lb. Finding 
that it leaked, he put on another patch. He told Mr. Cope- 
stake he would have to put in a new firebox or a new 
ae He calculated that the boiler would burst at 60 1b. 
or ; 


Mr. Howard Smith: Why then did you allow it to 
work at 35 lb. ? 








Witness replied that he thought it was safe, and that to 
lower the pressure 10 lb. was the right thing todo. Ina 
case of emergency he made it a practice to work at half 
the bursting pressure. 

Mr. Howard Smith: You are a practical boilermaker. 
Do you know what a factor of safety is? 

Witness, in reply, said that a factor of safety was “‘a 
safe pressure.” He did not tell Mr. Copestake that it 
was dangerous to get steam up; it was not dangerous, 

By Mr. Gough: The firebox was worn out. Rel 

Mr. Howard Smith called attention to the disparity in 
the two answers given by witness, and remarked that i 
the firebox was worn out it could not but be dangerous. 

Mr. Gough: Do you really mean to say that you think 
a firebox that was done for, being practically worn out, 
would be safe at a pressure of 34 lb.? 

Witness, in reply to this and other questions, gave very 
unsatisfactory answers, and said he told Mr. Copestake 
that some time or other there would be a smash. The 
boiler was unsafe with the treatment it was receiving. 
He told Mr. Copestake not to work it. The last time he 
saw the gauge ib was at 45 lb. 

Mr. Howard Smith pointed out that this was a new 
allegation, and he did not think he could rely on the 
evidence the witness was giving, as he had contradicted 
himself twenty times already. 

Mr. J Wood, agent for Messrs. Joule, said that 
when he paid the account for the repairs White told him 
that the boiler was now as good as ever ib was. White 
never mentioned that the firebox was worn out. 

Mr. George E. Brown, engineer surveyor to the Board 


d | of Trade, described the defective condition of the firebox, 


and said that he considered the boiler liable to explosion 
if subjected to a pressure even approaching that which 
White had sanctioned. He thought the explosion 
occurred when the pressure had reached about 33 lb. 

This closed the evidence, and Mr. Howard Smith said 
that so far as Mr. Wood and Messrs. Joule were con- 
cerned, the Court had come to the conclusion that they 
had done all they could, and he did not propose to call 
upon Mr. Halloran on their behalf. 

Mr. Paine then addressed the Court in the interests of 
Mr. Copestake, and threw the responsibility of the explo- 
sion on White, the boilermaker. 

Mr. White, addressing the Court, said he believed that 
had there been a competent person to look after the boiler 
it would have been in existence at the present time. 

Mr. Howard Smith remarked that he thought if there 
had been a competent person to look after the boiler it 
would not have been in existence, for it would probably 
have been destroyed. 

Mr. White added that he believed it was not the 
amount of prescure or the condition of the firebox that 
caused the explosion, but that it was due to shortness 
of water. 

Mr. Howard Smith replied that this was the first they 
had heard of the shortness of water theory in this case. 
He recalled Mr. Brown, who said there were no traces of 
overheating of the plates. 

The Court then adjourned to the following day, when 
judgment was given by Mr. Howard Smith. He reviewed 
the history of the boiler, and the circumstances of the 
explosion, and said that Mr. Brown had come to the con- 
clusion that the firebox was materially wasted by corro- 
sion. The examination the Commissioners themselves 
had made convinced them that Mr. Brown was quite 
right in the opinion he had formed. There was no doubt 
that for some time previous to the explosion the boiler 
was utterly unfit to be worked, its weakness having been 
aggravated by the repairs which Mr. White had made. 
With regard to Messrs. Copestake and Proctor, there 
were, no doubt, facts in the case which compelled the 
Court to say that they did not take reasonable precau- 
tions to insure that the boiler was being worked in safe 
condition, for, becoming users of it in 1890, they never 
had an examination made until the end of 1894. If 
during that period it had exploded, they would certainly 
have been held blameworthy, and a plea of ignorance 
in the management of a boiler math not have been 
allowed to avail. Fortunately for them, however, the 
called in a boilermaker before the explosion, and accord- 
ing to the evidence of Mr. Copestake, which the Court 
believed, they were assured by him that the boiler would 
be safe for two years at the reduced pressure which he 
fixed. An engineer, or anybody with any knowledge of 
boilers, would have immediately ascertained that this 
boilermaker, Mr. White, was utterly incompetent for the 
work he had undertaken to perform. His answers to the 
questions put to him during the inquiry proved that con- 
clusively. He did not understand the meaning of the 
term ‘‘ factor of safety.” Messrs. Copestake and Proctor 
were carters ; they had received no mechanical training, 
and had no engineering knowledge, and knowing that 
White had been employed by a firm of standing in 
the district, and that he represented himself both 
as a competent examiner and repairer of boilers, the Court 
considered that they were justified in employing him. 
The Court did not believe Mr. White, asit was impossible 
to accept the evidence of a man who contradicted himself 
on almost every point, and therefore they accepted the 
evidence of Mr. Copestake that after the repairs he was 
assured that the boiler, if worked at the reduced ‘pressure 
of 314 1b., would be safe for a considerable time. Neither 
Mr. Copestake nor Mr. Proctor were to blame for the 
explosion. With regard to Mr. White, the Court were of 
opinion that he was quite ignorant of the duties of a 
boilermaker or a boiler repairer. He had told them 
that he had been apprenticed to the trade; if that 
were true, he had profited very little by such ap- 
prenticeship. He pretended to have some scientific 
knowledge, for he boldly gave them the collapsing 
pressure of a firebox when wasted, without attempting to 
give any data or rule by which he had determined it. He 








had told them he had fixed the safe working pressure at a 
little less than half the collapsing pressure. When asked 
what a factor of safety was, he appeared to be indignant, 
and when pressed he showed that he did not know what 
it meant. It was a most reckless and improper proceed- 
ing on the part of Mr. White to hold himself up as com- 
petent, not only to repair, but to give advice, when he 
had no qualification or experience to entitle him to do so. 
Although he said he had been used to the examination 
and repair of boilers for 22 years, he could not have re- 
ceived competent instruction from any proper authority, 


f|as was shown by the mere fact of an tches 


on this boiler as permanent repairs. hen leakage 
occurred in May last, instead of examining the boiler 
thoroughly, he inserted soda, bran, and other ip ients, 
thicking they might lessen the leakage, and without con- 
sidering what damage otherwise might be done thereby. 
It was monstrous that in a manufacturing district like 
Longton, where there must be many competent boiler- 
makers, he should have had the audacity to pass himself off 
as a person competent to give advice and skilled in the 
management of boilers. But for his conduct the explosion 
would not have occurred. If he had been competent, hs 
would have told Messrs. Copestake and Proctor that the 
boiler was unfit for use and dangerous, unless the firebox 
were renewed. The Court, therefore, considered that Mr. 
White was to blame for the explosion. 

On this finding, Mr. Gough asked that White should ba 
made to pay a portion of the costs of the investigation. 

In reply to Mr. Howard Smith, Mr. White said he had 
nothing further to say. If that was the decision of the 
Court, he must abide by it. He was understood to add 
that he could not pay any costs, as he was not worth two- 

ence. 

’ Mr. Howard Smith said the Court had no sympathy 
whatever with Mr. White, whose action had been 
monstrous, They certainly would have made an order 
that he should pay the greater portion of the costs of the 
investigation, which would bs very heavy, but it seemed 
to them that these orders should be made with some 
regard to the power of the person to pay them. It 
was clear that Mr. White would not be able to pay 
any very large sum. If he were ordered to pay 
601. or 701., which they would otherwise have done, 
it might only bring to him the sympathy of some people, 
which the Court did not share, e should never have 
put himself forward as a competent workman, and in 
addition to this he had treated the Commissioners with 
disrespect. They proposed to make an order for an 
amount which they thought it possible the Board of 
Trade might be able to recover from him, and that was 
that he should pay 10/. towards the expenses of the inves- 
tigation. 

The proceedings, which had evoked great interest, the 
court-room having been crowded, then concluded. 








THE FIELD TELEGRAPH IN CHITRAL.,* 


By P. V. Luks, Deputy Director-General of Indian 
Telegraphs. 

Tue field telegraph required for the army in India, for 
the many small expeditions in which it is so often engaged, 
is furnished by the Civil Telegraph Department. The 
department must be ready, therefore, at all times to 
meet any demands made upon it. A suitable equipment 
has been designed, and a stock is kept at convenient 
dépéts at various points on the frontier; this enables an 
immediate start to be made with the construction of the 
field telegraph in any operations, while for 
operations the whole resources of the Civil 
Department can be made available. 

All the equipment is arranged for ‘* pack” carriage ; 
the maximum weight of any one package is fixed at 80 lb. 
(one-half the load a mule will carry). After every cam- 
paign a full report is sent in of the working, and any 
defects brought to light are dealt with at once, 

The receiving instrument used is a sounder similar to 
the one used throughout India, only reduced insize. Ib 
is fitted on a base board with a small Siemens relay and a 
key, with connections so arranged that it can either be 
worked ‘‘direct” or as a ‘‘local.” A perfect portable 
battery has still to be designed ; at present the so-called 
‘‘dry” pattern is used. 

The unit of office equipment, or total needed for one 
field office, which includes tents, &c., comprises seven 
mule loads, but it can be compressed to four loads if 
necessary for an emergency and for temporary work. 
Telephone apparatus is always included. The line wire 
employed is iron wire weighing 300 lb. and 150 lb. per 
mile, and stranded hard copper wire weighing 80 lb. per 
mile; light field cable is used for certain purposes. For 
poles, where possible, the resources of the country passed 
through are utilised ; but for bare country, iron poles are 
carried. They are tubular sheet iron in three pieces, 
fitting telescopically ; the total height is 18 ft., and weight 
40 lb., the packages being 5 ft. long. At 20 to the mile 
they will carry three wires, one in a cap, the other two on 
insulators. 

The rate of construction depends on the transport, 
labour, and character of country. In the Waziristan cam- 
paign a single wire line was put up at the rate of nine 
miles a day for five consecutive days. 

Special arrangements for rapid repair are always made; 
for this purpose it is necessary to have a telegraph office 
at every 10 miles, with a trained line staff. For the 
signalling staff, trained British soldiers are mainly used ; 
these men are employed at other times at different tele- 
graph offices throughout the country, usually where their 
regents are quartered. 

he field telegraph forms a distinct department in the 


rolonged 
‘elegraph 





* Abstract of paper read before the British Aesociation, 
Section G, Ipswich Meeting. 
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field, under a civilian telegraph officer appointed by the 
Director-General of Telegraphs, and taking his orders 
from the chief of the staff. 

Information of the siege of Chitral came from Gilgit 
over the line which was only completed in 1894. This 
line is carried over two passes, one 11,600 ft., the other 
13,500 ft. above sea level, where the snow lies from 10 ft. 
to 18 ft., yet it worked well all through the winter. The 
staff at the observation stations close to these passes are 
entirely cut off from the rest of the world except by wire 
for seven months in the year. The place selected as the 
base of operations was Holi Mardan ; best material for a 
two-wire 200-mile line with 20 offices was at once collected, 
together with the necessary staff for constructing and 
working. From this point the wira was pushed on as 
fast as possible, and a field office was opened on the 
Walakand Pass a few hours after the battle. At first it 
was a single-wire line, but it was afterwards made a 
three-wire line as far as the Swat Valley, then a two-wire 
to Dir, and finally one-wire to Chitral Fort. 

Great difficulties with transport occurred at Lowari 
Pass, owing to the pass not being passable for camels ; 
but for this the wire would have been into Chitral by 
May 12, as ib was it did not reach there till midnight of 
the 17th. 

On account of the scarcity of timber it was necessary to 
use iron poles very extensively ; at the Lowari Pass, how- 
ever, there is a fine pine forest ; wooden poles were after- 
wards used. 

After May cutting the wood became very frequent, and 
even very difficult to stop. 

After the start, the traffic, which was exceedingly heavy, 
was dealt with, with but little delay; in April 24,370, 
and in May 58,935, messages were dealt with, and their 
length was much above the average. Shortly after the 
Malakand fight, by clearing the line right through to 
Simla, the Commander-in-Chief was enabled to talk 
direct to General Low, and in spite of heavy rains at the 
time the communication was excellent. 

To give some notion of what was accomplished, it may 
be stated that a telegram dated Chitral Fort, May 19, 
was published in the London papers of the same date. 

The Telegraph Department also assists in defending 
camps by running wires round the camp, so arranged 
that an alarm is at once given by the ringing of a bell in 
the Quarter Guard should a night surprise be attempted, 
and in many other ways much aids and assists the mili- 
tary authorities, 

Medals and decorations are given to the staff at the 
conclusion of the campaign. 





TELEPHONY. 
Some Lessons in Telephony.* 
By A. R. Brennert, M. Inst. KE E. 

Ir has recently been demonstrated that the develop- 
ment of telephonic communication in the United King- 
dom is inferior to that which has been attained in many 
foreign countries. 

Why this is so may best be discovered by ascertaining 
by what means, technica) or economical, those nations 
which have most conspicuously outstirpped us have 
acquired their superiority. For the purposes of this paper 
the countries of Europs have bsen divided into three 
groups: (1) Well telephoned; (2) indifferently tele- 
phoned ; (3) badly tel8phoned. 

A country may most properly be said to be well tele- 
phoned when its smaller towns and villages enjoy facili- 
ties; for the existence of a few large exchanges in the 
capital and chief towns does not entitle it to that distinc- 
tion. France, Russia, and Portugal all possess good ex- 
changes in their capitals, but are nevertheless badly tele- 
phoned, since their smaller towns and villages are ex- 
cluded from participating in the service. On the other 
hand, we find that Norway, Sweden, Switzerland, 
Luxemburg, Denmark, and Finland are ia the first rank 
as well telephoned countries, since not only their capitals 
and chief towns, but their villages and even hamlets are 
provided with communication. With them the telephone 
is no longer a luxury, but an adjunct of everyday life, 
within reach of even the poorest. 

Of these six countries, which compose Group I., four 
owe their development tc companies and co-operative 
societies, and two—Switzerland and Luxemburg—to their 
Governments. 

A considerable gap exists between the worst country 
of Group I. and the best of Group IT. This is the German 
Empire, exclusive of Bavaria and Wiirtemberg, which 
possess their own systems independently. Thereafter the 
countries follow in the order indicated in the Table 
annexed, which shows that Norway is the best, and 
Russia the worst telephoned country of Europe. 

The questions naturally arise, To what causes are such 
vast differences in development 'o be ascribed ? and, Why 
is the United Kingdom, with its preponderating com- 
mercial importance and unparalleled spirit of enterprise, 
only tenth on the list, instead of first? 

A study of the Table supplies the answer. It shows 
that telephonic development is proportional to the pre- 
valence of the following features : 

(1) Low rates; (2) Local management of exchanges ; 
(3) Facilities for rural intercourse ; (4) Competition. 

Atleast three of these are characteristic of each of the 
six countries which compose Group I. 

On the other hand, they are almost completely absent 
feom Groups IT. and III., the leading characteristics of 
which are: 

(1) High rates ; (2) Centralised management ; (3) Neg- 


* Abstract of paper read befure the British Association, 
Section G, Ipswich meeting. 
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lect of small towns and rural districts; (4) Absence of 
competition. 

On inquiring in what manner circumstances differ so 
greatly in the United Kingdom as to preclude the possi- 
bility of small towns and rural communities sharing in 
telephonic communication, it appears that the inelasticity 
of the prevalent system of tariffs, which was originally 
invented for towns, is chiefly to blame. In towns dis- 
tances are short, and subscribers, if the switch-rooms are 
properly distributed, have seldom to pay more than the 
unit charge ; but in country districts distances of several 
miles must often intervene between the subscriber and 
switch-room, and as the annual rental exacted increases 
rapidly with the distance, the charges become piled up by 
the extra mileage entirely beyond the means of the vast 
majority of the people. What is wanted is the applica- 
tion of the Austrian (which, with some modifications, 
has also been adopted in Luxemburg) system of tariffs, 
and under which all subscribers, whatever their distance 
may be from the switch-room, are put on an equality as 
regards annual subscription, the only difference on 4 in 
the first payment made, which varies with the length of 
line required, the object being to reimburse the owners of 
the exchange system once for all for the additional cost of 
the extra mileage. In Austria the annual subscription is 
the same for any distance up to 15 kilometres (9} miles), 
the difference being paid by the subscriber on joining the 
exchange. In Luxemburg the same system prevails, pro- 
vided a subscriber is located not more than 14 kilometres 
from an existing route. The annual subscription is only 
31. 4s., including all charges, and the right to communicate 
at will over the whole of the Grand Duchy, which 
measures about 44 by 30 miles. Compensation for in- 
creased distance is made in the form of a first payment 
(which may, if desired, be spread over five ag nen at the 
rate of 4/, per kilometre of the line which intervenes 
between the free radius which surrounds every switch- 
room and the subscriber’s place. The effect of this 
tariff has been to cover the Grand Duchy with tele- 
phone lines. At the end of 1894 there were 59 switch- 
rooms (all in communication with each other by trunk 
lines) and 1315 exchange lines. Dorsetshire has exactly 
the area (998 square miles) of Luxemburg, and practically 
the same population (211,000), yet it contains only three 
exchanges— Weymouth, Dorchester, and Poole—and 
about 70 subscribers. In Luxemburg there is an exchange 
telephone to every 160 inhabitants; in Dorsetshire one 
to 2779. And many counties are worse off than Dorset. 
Sach is the consequence of the different modes of manage- 
ment. 





It cannot be said that such rates as are applied in 





Luxemburg do not pay. Accounts and balance sheets 








Number of 
Ord t | Number of | Persons to na 
uM rit, | Country. Population.| Exchange | each Ex- Characteristics of Management. 

eri, | | Telephones. | change Tele- 

| | phone. 
Grovp I. 

1 Norway 2,€0),917 13,943 144 Very low rates; local management of exchanges ; gosd rural 

intercourse ; no competition. 

2 | Sweden 4,784,981 32,602 147 Very low rates; local management of exchanges; good rural 
| ‘intercourse ; competition. 

3 | Luxemburg .. 211,088 1,315 160 | Very low rates; central management, but with delegated control, 
in some cases, to local authorities; good rural intercourse; 
| mo competition. 

4 | Switzerland 3,000,000 17,422 172 | Very low rates; central management, but with delegated 

| control, in some cases, to local authorities ; good rural inter- 
| course ; no competition. 

5 Denmark | 2,185,335 10,325 211 Very low rates; local management of exchanges; good rural 
| | intercourse ; no competition. 

6 | Finland ..| 2,412,135 7,351 328 Very low rates; local management of exchanges; good rural 

\ intercours: ; competition. 
Group II, 

7 Imperial Ger-| 41,796,966 | 93,131 449 | Fair rates for urban subscribers in large towns; high rates in 
man Post Office! | | emall towns; highly centralised management ; bad rural inter- 
territory .. | | course ; no competition. 

8 Bavaria -| 6,594,982 12,400 451 | Ditto Ditto 

9 Wiirtemberg..! 2,036,522 4,430 459 | Low rates for urban subscribers, but with regulations tending to 
| | restrict suburban and rural intercourse ; central management ; 
| | no competition. 

10 | United King-) 37,880,764 *68,367 636 | High rates, with regulations unfavourable to development out- 
;} dom .. + $1,202 | side towns ; partly local management ; practically no competi- 
| tion. 

59,569 | 

11 | Holland 4,669,576 | 7,263 643 | High rates in three chief towns, low rates elsewhere ; manage- 
| } ment chiefly centralised; bad rural intercourse ; no competi- 

| tion, 

12 Belgium --| 6,186,444 8,757 700 High rates in large towns, low rates of recent origin in small 
towns ; central management ; no competition. 

Grovr III, 

13 Frarce.. --| 88,343,192 | 26,772 1,432 | High rates ; subscribers pay also capital cost of their installations 
| | except in Paris and Lyons; central management; bad rural 
| | intercourse ; no competition. 

14 Spain 17,810,000 10,984 1,618 High rates in large towns, recently introduced reduced tariff 

| | for small towns ; local management chiefly ; bad rural inter- 
| course ; no competition. i . 

15 | Austria.. «-| 23,895,413 14,574 | 1,640 Fair rates, but subscribers pay capital cost of their installations ; 
| | central management ; bad rural intercourse; no competition. 

16 | Italy --| 30,585,848 12,067 | 2,530 High rates in large towns, except in Rome, where competition 
| | exists; low rates in small towns; local management, — but 
| | under strict Government supervision ; bad rural intercourse ; 
| | no competition, except in Rome. : 

17 | Hungary | 17,463,473 6,563 | 3,139 | High rates in towns; very low rates for village intercourse, but 
| | | combined with regulations which tend to restrict communica- 

tion between the towns, suburbs, and villages ; partly local 
| management ; no competition. 

18 | Portugal 5,000,000 1,483 3,371 Exchanges in Lisbon and Oporto only; fair rates; no rural 
| intercourse ; no competition. 

19 | Russia .. 97,151,789 7,415 138,102 Highest rates in Europe in chief towns; high rates in small 
| towns; partly local management, under Government rules ; 
| | bad rural intercourse ; no competition. 

* Company. t Post Office. 


have recently been published* which prove that even 
lower charges are made remunerative by local companies 
and municipalities in Holland, Denmark, and Norway. 

The islands of Jersey and Guernsey are instanced as 
localities in which telephonic communication would be of 
great value could it be had on the Luxemburg plan. At 
present they are entirely deprived of its benefits owing to 
the inadaptability of the British system of tariffs to their 
local requirements—that is, to the needs of a scattered 
community ; and particulars are given of the Drammens 
Upland Telephone Company, which supplies a large and 
thinly populated district of Norway with an extensive 
telephonic exchange system at very low, but still remune- 
rative, rates. As acontrast to the Channel Islands, the 
Aland Islands in the Baltic, belonging to the Grand 
Duchy of Finland, where there is an exchange telephone 
to every thirteen inhabitants, are mentioned. 

The technical features of the Continental systems are, 
as a rule, best where the tariffs are lowest and the exten- 
sion of communication greatest. The conditions laid 
down by the author in his paper on ‘‘ The Telephoning of 
Great Cities,” read at the Cardiff meeting of the Associa- 
tion in 1891, as being necessary to a well-ordered exchange, 
are fulfilled more nearly in Sweden than elsewhere, 
especially by the General Telephone Company of Stock- 
niin. Metallic circuits are universal; special attention 
is given to prompt switching, and Stockholm is divided 
into eight nearly equal divisions, each containing a switch- 
room, whereby the prompt and economical addition of 
new subscribers is rendered easy. The speed attained in 
switching is that stated in the paper to be practicable and 
proper in a good exchange, viz, 10 seconds when two 
switch-rooms are brought into requisition, and 5 seconds 
when only one is required to complete a connection. The 
countries of Groups II. and III. are, with some excep- 
tions, technically Pebind those of Group I. 





BeLGian MEcHANICAL INDUSTRY. — Tbe Meuse Construc- 
tion Workshops Company has just completed an order for 
locomotives for Spain. The same company has now in 
hand a powerful blowing machine for the blast-furnaces of 
MM. Metz and Co., of Esch-sur-l’Alzette, in the Grand 
Duchy of Luxemburg. The Couillet Company has 
three powerful blowing machines in hand for the Russian 
works of the Angleur Company. The John Cockerill 
Company has also a Russian order in hand for hydraulic 
machinery. 

* “The Telephone Systems of the Continent of Europe.” 
A R. Bennett. Longmans, Green, and Co., London. 
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ELECTRICAL APPARATUS. 


13,348. F. H. Royce and E. A. Claremont, Chorlton- 
cum-Hardy. Distributing Power by Electricity. 
{1 Fig.] July 11, 1895.— With the system of wiring known as the 
three-wire system inventors use motors wound for the maximum 
voltage which is obtained from the two outside wires of the 
system, and are able to connect the motors by suitable arrange- 
ments to the two outside wires, or to the inside wire and either of 
the outside wires ; the object being to obtain various speeds of the 
motors brought about by these different voltages without having 
to insert a resistance in the motor circuit, which would give rise 
toacertain amount of loss and inefficiency. A resistance can, 
however, be used with any motor to give an increased range of 
adjustment in speed if desired. This method can be applied also 





13948. 


to the five-wire system, and such further extensions, and to other 
multiple wire systems. I, E,and D represent the three wires of 
the three-wire system conveying current through the double pole 
switch C and C! through the brushes B and B! to the motor A. 
The switch on the position 1 will consequently subject the motor 
to the electromotive force existing between Eand D. The switch 
on the position 2 will subject the motor to the electromotive force 
existing between EandF. The switch on the position 3 will sub- 
ject the motor to the electromotive force existing between F and 
D. Inventors claim: The principle of varyiog the voltage upon an 
electro-motor, and consequently the speed, by connecting it to 
the different potentials offered by a multiple wire system, the 
three-wire system, the five-wire system, and such other extensions. 
(Accepted August 28, 1895). 


14,049. D. Higham, Boston, Mass., U.S.A. Electric 
Arc Lamps, [1 Fig.) July 23, 1895.—This invention relates 
more particularly to constant potential arc-lighting, and its object 
is to do away with the use of shunt windings, and consequently 
with the need of cut-outs, and to produce means by which two 
sets of carbons can be burned in series in one lamp, without the 
use of two sets of feeding mechanism. The improvements are 
shown as applied to a lamp having two sets of carbons connected 
in series. A and A! are the upper carbons carried by movable 
holders a and a1; } and b' are the lower or fixed carbons. Actin 
upon the movable holders @ and a! are clutches E and E! provide 
with insulated bushings r and r' to prevent electrical connection 
of the carbon-holders with each other. At the outer ends of the 
clutches are adjustable screws e and e!, which are adapted to 
touch upon rods D and D! adjacent to the carbone. The other 
ends of the clutches are carried by a hanger G forming part of a 
U-shaped solenoid core K, which is magnetically acted upon by 
the series windings or coils C. The rods D and D! are fixed to 


pn 





























14049. 


the frame of the lamp at d and d!, and are made of copper or other 
material which will expand readily by the heat given out from the 
arcs. The other ends of the rods D and D! are supported by the 
frame at f and f!, The adjustment of the screws ¢ and ¢’ should 
be such that when touched upon the rods D and D! both clutches 
will release, as near as possible, both carbon-holders at the same 
time, and the series windings or coils C should be such that the 
desired or normal current will just sustain the weight of the 
solenoid core, clutches, and carbon-holders to maintain the arcs. 
When current is first switched on (from a constant tential 
circuit having a suitable resistance in the lamp branch) the series 
coils C will draw up the solenoid core K and engage the clutches 
Eand El with the carbon-holders a and a’ to draw the proper 
length of arcs. As the carbons burn away at the points the coils 
C will lower down the solenoid core K, clutches E and E!, and 
carbon-holders a and a' until the screws ¢ and e! on the clutches 
touch on the rods D and D! and release the clutches from the 
carbon-holders. But if it should happen that arc P, for instance, 


will be heated from its adjacent are P, whereby rod D! will bs 
expanded in length more than rod D, and will cause clutch E! to 
release its carbon-holder a! without disengaging clutch E, and so 
on. The carbon-holder having the longest arc at its carbon points 
will always be fed down, and the normal length of each arc will be 
approximately maintained. (Accepted August 28, 1895). 


GUNS AND EXPLOSIVES. 


13,169. H. Borchardt, Berlin. Improvements in 
Projectiles. (3 Figs.) July 8, 1895.—The rr idea of the 
present invention is to enable —— with a relatively small 
diameter and the greatest possible weight to be fired safely, and 
to be got home with the greatest precision. The outer form and 
construction of the various projectiles hitherto in use is retained, 
and a core er bolt a is introduced, which is kept in position in the 
outer shell b of the projectile by pressing, shrinking, or ecrewing 
therein in such a manner and to such an extent that its relative 





position cannot be affected by the pressure of gases of explosion. 
The object is to fire the whole projectile as aye whens till it 
strikes home, at which moment the outer shell b becomes sepa- 
rated from the core or bolt a either by being broken to pieces or 
by —— off therefrom, thereby enabling the core to penetrate 
with full energy and pierce the object struck. Fig. 1 shows a 
section of a complete cartridge for infantry use furnished with 
these improvements. Fig. 2 shows an armour-piercing projectile 
with this invention applied thereto. (Accepted August 28, 1895). 


LIFTING AND HAULING APPLIANCES, 


13,586. S.J. Randall and P. A. Allen, Moodyville, 
British Columbia. Sheave Blocks. [2 Figs.) July 15, 
1895.—The lead block consists of a yoke a, of which one arm a! igs 
shorter than the other arm, and to each arm at the inner face is 
secured a check plate b to give a broad bearing service to the side 
faces of the pulleysc. The latter is of ordinary form and is secured 
in place by the pind as usual. To the upper end of the longer arm 
of the yoke a, one end of a latch bar ¢ is pivotally secured by a bolt 
or rivét /, and to this bare the usual hook g is swivelled. The free 
end of the bar ¢ is formed with an inwardly curved hook e!, adapted 
to receive and engage a link h, whichis pivotally held to the upper 
end of the short arm a! of the yoke. The link is by preference 





substantially of the form of an elongated chain link. Accidental 
disengagement of the link and hooked latch bar cannot occur even 
under the influence of sudden movements of the block, although 
the attendant may effect a ready engagement or disengagement 
when desired in shipping and unshipping the rope or engaging or 
disengaging the swivel hook y. The hook e! is substantially scroll- 
shaped, and the point of the hook lies above the body of the latch 
bar, and is disposed downward towards the centre of the bar, 
whereby the upper end of the link / that is engaged in the hook 
will be securely retained therein and cannot become disengaged 
therefrom by an ordinary downward movement or jarring of the 
latch bar. (Accepted August 28, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


13,077. J. Jacks, Ipswich, Suffolk. A Sliding Cen- 
treing Tool. [5 Figs.) July 6, 1895.—qa is a slotted frame with 
fixed jaw b. c is a ‘travelling square,” to which is attached a 
projecting arm or head d, upon which latter works an adjustable 
cross-piece ¢, with centrelng punch f. yg is a second movable 
member, provided with the fixed jaw h. 7 isa “saddle piece” 
secured to the travelling square c. The saddle piece ¢ is provided 
with an index arm k and projection /, the latter serving as a guide 
in conjunction with the member m, to the object to be longitudi- 
nally centred, and thus keep the same in position while being 
operated upon. A similar projection n is formed at the depending 
end of the projecting arm or head d to serve as a guide in con- 
junction with the member m when the object is to be centred for 
turning purposes. In using this device in the case of a circular 











object of, say, 1 in. diameter, the taid object is intrcduced 
between the gripping jaws of the device. Then, to arrive at the 
true centre, the travelling square is moved along till it reaches 
the indication of } in. on the scale marked on its longitudinal 
stem, and having been fixed in position—by a set nut or other suit- 
able means—the travelling cross-piece or gauging block is moved 
along till the indication of 4 in. is reached on the scale ; then by 
giving a elight blow to the head of the centre poe a slight in- 
dentation will be made by the pointed end of the punch in the 
object to be operated upon, and the true centre thereof be deter- 
mined. When dealing with objects of oval, &c., shapes, the mov- 


able gauging-block is set on the ‘‘ scaled” head of the travelling 





does not burn its carbons as much as arc P!, then rod D! will be 
heated up from the heat of the adjac:nt arc P! more than rod D 


equare to half the messurement of the minor diameter of the 


major diameter of the object to be operated upop. For readily 
determining the centre, longitudinally, of, say, a bar of metal, the 

dle piece is secured by means of thumb nuts or equivalents to 
the travelling square of the device,sand in lieu of the gauging- 
biock. This saddle piece is so arranged that when secured in 
position, the edge of its index arm will be in line with the head 
of the travelling a (Fig. 3), 80 that, if the object to be longi- 
tudinally centred is 1 in. in diameter, the edge of the index arm 
of the saddle piece will be inline with the }-in. mark on the scale 
of the longitudinal stem of the second above referred to of the 
two movable members. A ecriber or the like is then drawn along 
the edge of the index arm, whereupon the longitudinal central 
line will be delineated on the object. (Accepted August 14, 1895). 


20,688. W. H. Cranstone, Hemel Hempstead 
Herts. Lubrication of Pulleys, &c. [4 Figs.) October 
29, 1894.—Referring to Figs. 1 and 2: 5 is the bogs of the pulley 
6is the annular groove formed in the boss for containing the 
lubricant. 7 is the bush or liner. The brass bush is made a work- 
ing fit on the spindle or pin, so that they may revolve separately 
or together, as required. 8 isa tongue, which is fitted in aslot 
cut in the brass bush, the base of the tongue being in contact with 
the spindle. The outer end of the tongue is cut toan angle of 
45 deg. or thereabouts on each side, and a small hole 9 is drilled 
on each side, leading from the angular faces to the base of the 
tongue. While the contact surfaces of the bush 7 and the spindle 


are properly lubricated, the boss 5 and the liner 7 revolve together, 
carrying round the tongue 8 and the annular supply of lubricant 
in the groove 6. But in case of a lack of lubricant between the 
bush and the spindle, the bush will be retarded and the pulley 





will revolve on the bush. The lubricant is thereby pressed 
against one side of the tongue with sufficient pressure to drive 
some of the lubricant through one of the holes 9, whereby it gains 
access to the spindle, and thus automatically causes the bush to 
revolve upon the spindle. In applying this invention to wooden 
split pulleys, an outer cast-iron bush is fitted, and in it is formed the 
roove or recess, the wood pulley being secured to the iron bush 
n the usual manner. A brass liner is fitted to the cast-iron bush. 
Referring to Figs. 3and 4: 10 is an axle revolving in brasecs 7 
The annular groove 6 is formed in the carriage and keep. 11 is a 
screw plug opening for the insertion of the lubricant. In case of 
a lack of lubricant between the brasses and the axle 10, the brasses 
are carried round, and the tongue, revolvirg with the brasses, 
causes the lubricant to pass through the passage 9 to the axle, in a 
similar manner to that above described in relition to pulleys. 
(Accepted August 28, 1895). 


5296. A. H. Williams, Wishaw, Lanark. Manu- 
facture of Nails. (7 Fiys.) March 13, 1895.—This invention 
relates to nailssuch as are formed by being cut transversely frcm 
metal strips or bands, which are of tapering thickness across their 
width, and these improvements consist in rolling the strips or 
bands with ratchet-like grooves, so that when nails are cut 
therefrom they have notched sides, so as to be, to some extent, 
barbed, which formation gives them an increased holding power. 
The rolls are simply shaped so as to be counterparts of the grooves 
intended duced. Toe bar A is pacsed successively 
r of rolls B, B1, C, C1, D, D1, E, El. 





be p 
through the passes of the pai 











Thereafter it is passed between finishing rolls J and K, from which 
it issues formed with ratchet-like grooves L, so that when the 
nails are cut therefrom they may have barbed sides. The upper 
roll parts B, C, and D are plain and cylindrical, whilst the lower 
roll parts B 1, C 1, and D 1 are formed with indentations or re- 
cesses of the shapes shown for gradually reducing the strip A. 
The upper and lower roll parts E, E 1 are formed with equal 
shallow recesses combining to impart the transversely tapering 
form to the metal strip. The finishing rolls J and K are formed 
with grooves, which are counterparts of the grooves L required to 
be produced in the strip A, these grooves being formed circum- 
ferentially on the rolls. (Accepted August 14, 1895). 


MINING, METALLURGY, AND METAL 
WORKING. 


12,275. K. Berkenhoft, Herborn, Germany. Coat- 
ing or Galvanising Wire. (6 Figs.) June 25, 1895.—The 
wire B is conducted at one side into the bath A of molten zinc, 
tin, or other metal, which is heated by furnaces A! at its sides ; 
then at the bottom of the melting kettle it is led round a bar C and 
in an oblique direction to the hollow spindles D. These spindles, 
reaching nearly into the metal bath, are provided at their front 
ends with adjustable dies E, similar to the brasses of plummer 
blocks, which have holes that correspond exactly to the thickness 
of the wire plus the coating metal. At their back ends the spindles 
Dare journalled in brackets F, and at their front ends they are 
guided in bushes G which are carried in brackets H. The bushes 
G form part of wormwheels I, and are made to turn round the 
spindle D by a worm K gearing into the wormwheel I. The right 
side of the bush G of the wormwheel I forms the half of a coupling 
clutch which may be coupled to the other half L by shifting this 
lengthways or its spindle by means of a lever P, thus setting the 
bush G in or out of gear. The motion of the bush has to be 
stopped, for instance, when the end of a piece of wire approaches 
the dies. The hooks, by means of which both ends are joined 
together, are then cut off, and the back end, as well as the front 
end, of the oe piece are pulled through the dies E, to be 
reunited at the other side of the apparatus, and continuous 
working with little soupeees is thus possible. In the machine 
shown a number of = es D, D are arranged side by side, all of 
same construction, differing only in the positions of the worm- 
wheels, which, for the sake of gaining space and of being able to 
place a large number in the smallest space, are arranged alter- 
nately at the front side and at the back side of the spindles. 
For this purpose at the side of the shaft M a second shaft N 





object, the head of the travelling square being set to onc-half the 


is placed, both ehafts working together by spurwheels O. At 
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the right side of the apparatus is placed before the spindles a 
water-pipe Pl which is provided with cocks Q opposite to each 


Hitherto it has been customary to have the rails supported at each 
joint by two bowl sleepers one at each side of the joint. On the 
passage of a train over joints so supported there is occasioned a 
seesaw action of the rail, causing excessive wear of the ends of the 


providing a large bearing area under each joint where it is most 


rails at the joint. The object of this invention isto obviate this by 


required, and a nearly continuous support or bearing for the rails 
where they are joined, so as to prevent slacks at the joints and 


The present invention relates to improvements in the seats and 
plugs of valves, and has for its object to insure a tight joint or 
clesure even when the parts have been imperfectly ground in to- 
gether. In the valve casing A (Fig. 1) there is provided the valve 
seat B which differs from the usual construction heretofore em- 
ployed only in that instead of having the ordinary narrow bearing 
surface or seat, the inside wall thereof is of smooth hollow conical 
form throughout its length (7.e., from top to bottom) as shown at 
a. This hollow cone is of a form euch as to prevent all possibility 





excessive wear of the rail ends. According to this invention one 
continuous sleeper of cast iron or other suitable metal is placed 
longitudinally under the rails at the joint, and shaped so as tosup- 
= the rails. This sleeper is turtle-shaped, and is provided with 

oles to enable it to be properly ‘‘ packed.” It should be of suffi- 
cient length to extend some distance on each side of the joint, and | 
is provided with chairs for securing the rails by meansof keys. It | 
may be made either with or without a supporting block imme- | 
diately under the rail joint. The figures illustrate the improved | 
sleeper when made with a supporting block under the rail joint. | 
A is the metal sleeper provided with holes B on top to allow it to 
be well packed with ballast. The pair of joint sleepers should be 
tied to gauge by two wrought-iron tie-bars in the usual manner. 
The chair jaws C, D on either side of the rail joint are made to 
taper with the wide side out, so that the keys may be well and 
securely driven into position from the outside. The fishplates E 
are of ordinary construction. F is a supporting block imme- 
diately under the rail joint and formed integrally with the sleeper. 


of jamming of the conical plug hereinafter described. In place of 
the ordinary valve plug there is employed a solid conical plug C 
which has arranged on its circumference sharp angular grooves c. 
These impart to the conical plug C at its periphery a sharp toothed 


























wire, 80 that a jet of water may be led upon the wires for the pur- 
p2se of giving them a high finish. (Aczepted August 28, 1895) 


RAILWAYS AND TRAMWAYS. 


20,922. G. H. Wiasor, Newport, Mon. Tramway 
Points, [4 Figs.) November 1, 1894.—This invention relates to 
improvementin tramway points, with the object of draining the 
tramway and relieving the points (automatic or otherwise) of 
water, dirt, and the like, which obstructs and is detrimental to 
the working of the points. The points or switches are constructed 
with three perforations or slots A in the groove of the point, 
which are connected by channels A' formed in the body of the 
casting and leading to a central outlet, access to which, for clean- 








ing purposes or inspection, is provided by a box B over the 
outlet, and which is connected to a drain, and thence to a sewer. 
In automatic points with a spring or weight box C, the bottom of 
the box should be at such a level as to drain into the channel 
through the slot D in the side of the box. Any water passing along 
the groove of the tramway will pass down the slots A, along the 
channel Al, through the central outlet to the drain, and thus re- 
lieve the tramway from water and the points from deposited dirt. 
(Accepted August 28, 1895). 

21,232. A. Henry, Lyons, France. Railroads and 
Sleepers therefor. [2 Figs.) November 5, 1894.—The object 
of this invention is to prevent displacement of sleepers in railroads 
by a method of c ing the sleepera together. For this purpose 
wooden or metal sleepers may be used, the same being made or cut 
so that eacn sleeper may be placed crosswise over one or more other 
sleepers so that they fit together and form a crossed or trellis-like 
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construction, which may be made of indefinite extent in the direc- 
tion of the railroad and serve for support of the rails spiked direct 
thereto or held in chairs thereon. By this construction each sleeper 
will usually be in contact with and may be bolted to three others. 
Where the sleepers are made with recesses reducing them to half 
their thickness, these recesses will usually be placed one at each 
end and one at the middle of the same face of the sleeper, so that 
the lower sleepers being placed with recesses opening above will 
receive the upper sleepers with recesses on their lower sides. In 
the accompanying figures T are the sleepers and R are the rails, 
which if of Vignolles section may be spiked direct to the sleepers, 
or if double-headed are supported by chairs in the usual manner. 
(Accepted August 28, 1895). 
E. W. Stoney, Madras. Railway Sleepers. 
July 19, 1895.—This invention relates to improvements 


3. 


13,83: 
(5 Figs.) 


























in sleepers to be used on railways where metal sleepers are em- 
ployed for the purpose of supporting the rails at the jointe. 


the chairs are made extra Jong, so that the unsupported or sus- 
pended 
cepted 


STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


and other Steam Boilers. [3 Fijs.] July 18, 1895.—A is 


In case a supporting block such as F is not used, the supports at 
rtion of the rails at the centre may be very short. (Ac- 
ugust 28, 1895). 


13,736. J. O. Gilbert, Barry, Glamorgan. Marine 


the shell of the boiler; B, B are the furnaces, arranged back to 
back as shown, and extending at both ends somewhat beyond the 
ends of the boiler proper. At their inner ends, the furnaces B, B 
communicate with a central internal combustion chamber, the 
latter being divided into an upper part C, and lower parts D, D, 
there being one such chamber or flue D for each furnace, which 
latter opens into the lower chambers D. The internally divided 
combustion chamber is formed ‘‘saddle-ehaped” providing for 
circulation of the water at the sides E, and by the central space 
F, which latter extends entirely through the combustion chamber. 
These parts are suitably stayed, and the formation of the central 
space F serves also to divide longitudioally the lower flues D, D. 
Upon the ends of the boiler and around the projecting furnaces 





B, B are fitted smokeboxes G. Tubes H extend from the flues D 
below the furnaces to the smokeboxes G, while tubes J extend 
from the smokeboxes G to the combustion chamber C, passing 
above the furnaces. Kis the funnel. By this construction the 
products of bustion pass from the furnace B in the direction 
shown by the arrows in Fig. 1, through the flues D, the tubes 
H below the furnaces, the smokeboxes G, and around the 
exterior of the furnace B, through the tubes J, above the furnaces, 
and deliver the products of combustion into the combustion 
chamber C and from thence to the funnel K. The — D!, Dl 
forming the dividing plates of the flues D, are preferably bolted in 
position so as to be easily removed if required. The smokeboxes 
G are provided with doors G' fitting under an external top flange 
G2 and against an internal ring G3. The handles G4 have tongues 
taking behind platesG®. (Accepted August 28, 1895). 


11,854. Sir E. Green, Wakefield, Yorks. Feed- 
Water Heater Tubes. [3 Figs.] June 18, 1895.—Accord- 
ing to this invention the lower ends of the inner tubes are made 
closed, and of circular, conical, or an equivalent form, and the 
upper ends are left fully open. The lower closed ends serve for 
the reception of sludge or other deposit from the water. The 
inner tubes are supported on the bottom boxes by stems or foot 
pieces, either as extensions from the ends or as separate step pieces 
for them to lodge on. A, B are upper and lower boxes of the 
usual form ; C, C the main tubes connecting them, the lower box 
B being thesupply ; D, D inner tubes fully open at top E, E, and 
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closed at bottom F ; G, G stems or foot rods for supporting the 
inner tubes D, D on and from the lower box B; H, H are dis- 
tancing pegs to centralise the inner tubes D, D ; and J, J are holes 
in the inner tubes for water communication from and to the cen- 
tral columns. The chambers K, K in the lower endg of the inner 
tubes serve as receptacles for earthy deposits, or other solids from 
the water. By this arrangement the water will be cleaned for 
feeding a boiler, the chambera K, K being out of the line of actual 
waterfiow, so that when refuse is once deposited it lies undisturbed 
until the inner tubes are removed for cleansing. The holes may, 
however, be in the closed ends of the inner tubes, as at L, L, for 
water communication between inner tubes and lower box B. (Ac- 
cepted September 11, 1895). 


MISCELLANEOUS. 





12,619. D. A. Schroppel, Brunswick. Germany. 
Seats and Plugs of Valves. (4 Figs.) June 29, 1895.— 





contour the edges d of which are preferably in a straight linc. 
This conical plug C is connected in the usual manner with the 
valve spindle D, and is guided inthe hollow cone a. When the 
valve is being closed the edges d fit accurately against the smooth 
inside wall of the hollow cone, and thus effect a perfectly tight 
joint. In the modification shown in Fig. 2, the taper of the hollow 
@ of the valve seat B is less than that of the conical plug C', the 
result of this being that only those edges d which are formed by 
the upper grooves c will fit against the hollow cone, whilst the 
lower edges d remain i tive and b operative only when 
the upper ones have been worn away or flattened dowao or worn 
the seating away. The modification shown in Figs 3 and 4 differs 
from those already described in that the grooves b are cut or 
formed on the inside wall of the valve seat B!, whilst the solid 
conical plug C? is smooth on its circumference. (Accepted 


August 28, 1895). 

12,170. A. F. Woolhouse, Masborough, Yorke. 
Spindles of Sluice Valves. [1 Fig.) June 22, 1895.—This 
invention relates to the spindles of sluice valves, and has for its 
object to provide means whereby the packing for the spindle can 
be removed and replaced, while the valve is open and pressure of 
fluid is in the body or case of the valve, without permitting the 
water to escape. A is the upper part of the valve body or case, F 
the valve, and E the valve spindle. On the spindle E there is 
provided, according to this invention, a collar D having two 
conical surfaces d, d?, the lower conical surface d fitting in an 
internally coned bush C of antifriction metal contained in a recess 
formed in the cover B bolted to the valve body or case A. In the 
cover B, 80 as to be situated between the upper conical surface (2 
and the lower conical surface d, when the cover is fixed in position, 
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is a recess b, for the reception of a cup leather or hydraulic pack- 
ing G which is retained in position by a gland H bolted to and con- 
stituting part of the cover B. The gland H has a recess h therein 
containing an internally coned bush J fitting the upper conical 
bearing surface d2 on the collar D. The conical bearing surfaces 
are ground together in the usual manner to make fluid-tight joints. 
When the valve F is fully raised, the upper end thereof impinges 
against the underside of the cover B and presses the bush O into 
forcible contact with the conical bearing surface @ on the valve 
spindle so as to effectually prevent the escape of water between 
them, and permit of the gland H and packing G being removed 
and replaced without escape of water, although the valve is full 
open and pressure still in the valve body or case A. Instead of the 
cup leather packing, ordinary hempen packing or packing of other 
suitable material may be employed. (Accepted August 14, 1895). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with iHustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 & 36, Bedford- 
street, Strand. 








New German Cruisrers.—The three protected cruisers, 
sanctioned in the last naval votes of the German Imperial 
Diet, now about to be laid down, are of a new type in the 
German Navy. They are known as the Ersatz Freya, K, 
and L. In each the length between the perpendiculars 
will be 344 ft. 5 in,, and the beam 57 ft., the draught 
20 ft. 5 in. (normal) with 500 tons of coal on board, and 
21 ft. 7 in. (extreme) with 950 tong, these last dimensions 
corresponding to displacements of 5600 and 6100 metric 
tons respectively. The protection of each cruiser will 
consist of an armoured turtle-back deck, sinking 5 ft. 
below the water-line at the normal displacement, and 
rising 20 in. above it at the middle horizontal part, the 
thickness of steel varying between 3.9 in. on the slopes, 
to 2.3 in, elsewhere, and there will be a cork backing on 
the ship’s side, extending a distance of 230 ft., 7 ft. high, 
and 27 in. thick. The fact that the cruisers are to be of 
steel without planking points to their employment with 
the manceuvre squadron, and their heavy armament 
sanctions this view—two 8.2-in. 40-calibre breech-loading 
guns, and four 5.9-in. Krupp quick-firers, severally in re- 
volving turrets (3.9-in. plating), four others of 5.9 in. in 
armoured casemates, 10 of 3.4 in. with shields, and 10 of 
1.45 in., all quick-firers, and four machine guns, with 
three submerged torpedo ejectors, Each cruiser will 
have three independent screws driven by engines in 
separate compartments, and supplied by water-tuba 
boilers in six water-tight compartments. The aggregata 
horse-power will be 10,000, and the speed about 21 knots. 
The foremast, as in French vessels, will inclose two 
winding stairways and have two fighting-tops, and the 
after mast will have one tighting-top. 
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THE OORINTH OANAL. 
By Henry E. P. Corrrett, Assoc. M. Inst. C.E. 
(Continued from page 445.) 

History of the Canal in Our Days.—The credit of 
initiating the negotiations and arrangements, and 
finally bringing about the combination which has 
eventuated in the construction of the canal, must 
be assigned to General Tirr, the Hungarian ship 
canal promoter, who certainly ranks next to the 
Comte Ferdinand de Lesseps in this particular line. 
At General Tiirr’s suggestion a further report on 
the Corinth Canal scheme was made by the eminent 
French engineers, MM. Grimaud and Choux, in 
1862. The General was successful in obtaining a 
preliminary concession from the Greek Government 
in 1864, and M. Ferdinand de Lesseps, in the 
midst of the work of constructing the Suez Canal, 


1. Nero’s route: Length, 6913 yards (6342 
metres); maximum height of divide above sea 
level, 255? ft. (78 metres) ; excavation = 12,853,576 
cubic yards. 

2. A route midway between No. 1 and the 
ancient Isthmian rampart up two side valleys, and 
probably identical with that followed by the old 
slipway : Length 7347 yards (6740 metres) ; maxi- 
mum height, 246 ft. (75 metres); excavation = 
11,529,587 cubic yards. 

3. A route from Kekhries through several wind- 
ing gorges, ending south of New Corinth in the 
valley of the Levka River, practically coinciding 
with the route of the old road from Cenchrez to 
ancient Corinth for the greater part of the distance: 
Length, 12,030 yards (11,000 metres); maximum 
height about the same as No. 2; excavation= 





16,250,414 cubic yards. 





tions as to what might be met with below the sur-- 
face, were deduced from an examination of the 
Roman work and the shallow wells sunk along 
the line of the canal, and uniformity in the 
character of the strata was assumed therefrom ; 
no allowance was made for possible faults and dis- 
locations due to volcanic agency, but a margin of 
about 20 per cent. was included in the quantities 
of excavation for unforeseen and additional works. 

The scheme for carrying out the work was drawn 
up by M. Boliss, an engineer of the Central School 
of Paris ; the chief features were the following : 

1. Remove with Priestman excavators, pumps, 
bucket dredgers, &c., the soft portions at both ends 
of the canal at once ; estimated time, one year. 

Amount, Poseidonia end 1,700,380 oc. yds. 
Amount, Isthmiaend ... «oe 261,597 5, 
2. Remove the rocky cap above 167} ft. (61 








was induced to pay a visit to the isthmus and 
inspect the proposed route in 1869; but it seems 
that he was by no means favourably impressed by 
the scheme, and he professed to be unable to see how 
the canal could ever yield interest on the capital 
involved, as the saving of length for navigation was 
insignificant, and the importance of the route to 
commerce was practically nil. Thereupon the pre- 
liminary concession lapsed; but General Tiirr, 
turning his attention to the Panama Canal, had 
obtained the concession therefor in 1875, and had 
started M. Lucien Bonaparte Wyse on the surveys 
and estimates, so De Lesseps, thwarted by the 
American interest in obtaining the concession for 
the Nicaragua Canal, was glad to relieve General 
Tiirr of the Panama concession, and thus enable 
the latter to devote his entire attention to the 
Corinth Canal scheme. The concession was renewed, 
and in 1881 a company was formed to cut the 
canal, with a capital of 156,0001. (3,900,000 francs), 
and careful surveys were undertaken under the 
direction of M. Gerster, the engineer of the Francis 
Canal (Hungary), who had also been employed in 
connection with the Panama Canal surveys. 
Three alternative routes were surveyed. 


Tue IstHmMIAN ENTRANCE OF THE CoRINTH CANAL. 


| All idea of the alternative routes Nos. 2 and 3 
was abandoned in favour of Nero’s route, because 
|several curves of 2187 yards (2000 metres) radius 
| were involved in their course, and both routes inter- 
| fered with many existing watercourses, whereas the 
latter was straight from end to end, and no water- 
| courses existed along the trace. 

The further particulars of M. Gerster’s plans and 
| proposals, as shown in his longitudinal and cross 
{sections and his estimate of quantities, were as 
follows: Width of canal at bottom, 72.16 ft. (22 
metres), same as the Suez Canal original plan ; 
depth from mean water level, 26.26 ft. (8 metres) ; 
average slope of cutting 1 in 10, slopes through 
sand 2 to 1, through soil 1 to 1, and through rock 
and compact material 1 to 10, with transition 
benchings of 3} ft. (1 metre), and flatter slopes 
above where required. Maximum depth of cut- 
ting, 284.67 ft. (86.79 metres); mean depth on 
4693 yards (4200 metres) = 190} ft. (58 metres) ; 
mean cross-section of cutting with 1 in 10 slopes, 
1928 square yards (1612 square metres), Entrance 
channels with bottom widths of 109 yards (100 
metres), protected by jetties at each end, were 
provided. In making the estimate, the assump- 














metres) with dynamite blasting and pick and shovel 
work, and contractors’ railway and tip wagons. 


Amount, central portion 2,615,970 c. yda. 


3. All below 2 and between the ends provided 
for in 1, supposed to consist more or less of uniform 
rocky material, to be dealt with by means of deep 
shafts sunk with drills and mines to be exploded 
therein and split up thereby, so as to permit of its 
removal by special dredging from both ends. 


Amount 7,847,915 c. yds, 


The work to be effected by the dredgers was cal- 
culated on the following basis. Increase in volume 
of excavated material 40 per cent. (useful work 
assumed at 60 per cent.). Nominal output per 
dredger per day of 10 hours, 6540 cubic yards 
(5000 cubic metres) = effective output measured in 
excavation, 3924 cubic yards (3000 cubic metres). 
Effective work per dredger for three, years of 300 
days = 3,531,560 cubic yards (2,700,000 cubic 
metres), or 7,063,120 cubic yards (5,400,000 cubic 
metres) for each pair working together. 

In this way it was concluded that with the con- 
stant effective work of four special dredgers at each 
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end, the central portiun could be completed in three 
ears. 

. In the concession fi a'ly granted by the Greek 
Government, the time all» wed for the completion 
of the construction was six years, and authority 
was given to the company to raise the amount of 
1,200,0001. (30,000,000 francs) to complete the 
works, both the time and the capital being con- 
sidered at the time amply sufficient for the purpose. 
But provision was made in clause 3 for a suitable 
extension of time and increase of capital should un- 
foreseen natural obstacles be met with in the course 
of carrying out the works. 

After the company was incorporated, and the 
surveys and working arrangements made in con- 
formity with the plans above described, actual work 
was commenced on April 10, 1882, when King 
George of Greece cut the first sod. We have seen 
that the work was started under the supervision of 
clever and experienced engineers, after repeated 
surveys had been made and information gathered, 
which in the opinion of these experts was conclu- 
sive as to the nature and extent of the work to be 
carried out, and from which they had formulated 
an ingenious scheme, full of novel details, which 
was, prima facie, well calculated to efficiently and 
economically overcome all obstacles. The sequel 
will show how futile all these provisions proved, 
and how unworkable, under the actual circum- 
stances which were encountered, the ingenious 
scheme of construction turned out to be. This 
great work proved no exception to the rule 
which has hitherto held good in all great works 
(engineering and others), that the special cir- 
cumstances of each, and its special difficulties, 
necessitate the evolution of special methods and 
appliances to deal with and overcome them. 

Periods of Construction.—The work of construc- 
tion was divided into three periods—the first, from 
April, 1882, to January, 1885, when the work was 
under the direction of M. Dauzats, as executive 
engineer ; the second from January, 1885, to De- 
cember, 1889, when the works were directed by 
Chief Engineer Bazaine; and from December, 
1889, to August, 1893, when the canal was opened 
ofticially by King George. During this last period the 
works were under the supervision of M. Quellenec. 

The first period, from April, 1882, to January, 
1885, may fairly be characterised as the period of 
experiments, as many were tried with more or less 
discouraging results, but, per contra, much know- 
ledge and experience was gained which served to 
point out the proper way to overcome the obstacles 
which were actually encountered, and to correct 
and eliminate mistaken ideas and methods. 

Dredging of the Entrance Channels.—This being 
ordinary dredging under usual conditions, was fairly 
successful, and the work was practica!ly completed 
during the first period by +m Il bucket dredgers. 
As to the pumps from which so much had 
been anticipated, they had been recognised as un- 
suitable as early as September, 1832, the cretaceous 
soil of the isthmus being t»o much mixed with cal- 
careous fragments, wiivh interfered destructively 
with the workiug of the valves. The first special 
dredger, desigued to work is way right across the 
isthmus, was built and tested at Lyons (February, 
1884), and set to work at the isthmus in October 
following, but extensive alterations had to be 
undertaken in November, and yet others in 
February, 1885, to adapt it to the special condi- 
tions of the work, and the other big dredgers were 
never built. 

Earthwork ; Cap above the 167} ft. Level (51 
metres).—The arrangements made for dealing with 
this portion of the work were again fairly satisfac- 
tory. The work was first done with Decauville 
carriers, then with tip wagons and locomotives. Ten 
shafts were sunk to the 164-ft. (50-metre) level, and 
united by two parallel galleries placed at 14 ft. 9 in. 
(4 metres) on each side of the centre line, and 
through these by means of side adits or wing shafts, 
the material excavated in the cap was cast into 
wagons and run to spoil. These shafts were com- 
pleted in November, 1882, but only one gallery 
was carried through. In January and February, 
1883, twelve trial pits were sunk right down to 
water level, to determine the character of the strata. 

The attempts made to carry out the work of 
loosening the central core below the level of 164 ft. 
(50 metres) by explosives, in chambers connected 
with vertical shafts, sunk for the purpose, resulted 
in complete failure, and by the end of 1884 all 
idea of following this method was given up. An 
ingenious method was proposed as a substitute, to 





enable the special dredgers to be still used for the 
removal of thecentralcore. Metallic flumes 2.96 ft. 
(0.90 metre) in width were to be provided, and laid 
in steps to be cut in the working face at both ends 
of the canal, in parallel sets, and the material exca- 
vated with pick and shovel, was to be cast into these 
flumes from both sides, and run down them with 
a stream of water, assisted by wooden plungers. 
At the bottom of the steps, platforms 32? ft. 
(10 metres) in length were to be levelled off to 9} ft. 
(3 metres) above water level for receiving the stuff, 
anchoring the dredgers, and affording them a work- 
ing face between that level and the bottom of the 
canal, which they could work at unassisted ; but 
for obvious reasons this proposal was not carried 
out, The amount of actual excavation done by 
January, 1884, was only 653,993 cubic yards 
(500,000 cubic metres), but by the end of that year 
it had reached 1,700,381 cubic yards (1,300,000 
cubic metres). 

Jetties.—The original plans provided for two at 
each end, but one was found sufficient on the 
Kolamaki side, and the amount economised here 
was added to the jetties on the Corinth side. The 
width of the harbour on the latter side, at the 
entrance of the canal, is 383 yards (350 metres) ; 
the jetties are between 436 and 545 yards (400 to 
500 metres) in length, with an opening of 87 yards 
(80 metres) between their heads. The rubble 
random work of which they are composed was laid 
by overhead Decauville carriers, mounted on piles, 
while on the Kolamaki side platform tipping 
lighters were employed. The amount done by 
the beginning of 1885 was, on the Corinth side, 
23,994 cubic yards in the northern jetty, and 36,623 
cubic yards in the southern jetty, while on the 
Kalamaki side 24,852 cubic yards were tipped 
into the northern and sole jetty, the only work 
remaining to finish them being the masonry tops. 

Bridges.—The original project approved by the 
Greek Government provided for two bridges, but 
negotiations were entered into at an early date by 
the company to reduce these to one girder bridge of 
2623 ft. span at the height of 141 ft. (43 metres) 
above sea level, to carry both the railway and the 
high-road over the canal. In 1884 the Government 
acceded to the company’s request, and the pro- 
posed east side bridge was done away with, in con- 
sideration of the company establishing and main- 
taining a free ferry at each end of the canal. 

Plant.—This, in December, 1884, consisted of 
nine locomotives, 400 large earth wagons, 13.66 
miles broad-gauge line, 10 miles of Decauville 
narrow-gauge track, four small and one large 
dredger, lighters, &c. 

Labour.—-In 1882, the workmen were chiefly 
Italian, and numbered about 400. This force was 
increased in November, 1883, to 1200; in January, 
1884, to 1600; and in May of the same year to 
2300 ; but this fell during October to 1000, owing to 
fever. Any increase of workmen was chiefly 
derived from Greek sources. 

Briefly summarised, the results achieved during 
the first period (slightly under three years’ work) 
were: Dredging of terminal harbours and canal 
approaches, tipping of breakwaters at both ends, 
nearly completed ; removal of excavation above 
164 ft. well in hand ; workings, hospitals, water 
supply, medical and telegraph services estab- 
lished ; towns of Isthmia and Poseidonia, of 2300 
inhabitants, founded; company’s stores, ware- 
houses, offices, &c., built; plant, partly suitable and 
partly unsuitable, provided; sourcesof laboursupply 
established ; ingenious but impracticable ideas and 
methods, exploded. The company’s engineer, M. 
Dauzats, died in September, 1884, and General 
Tiirr, finding that the results, so far, by no means 
realised his expectations, and that his pet scheme 
threatened to hang fire, decided, with the concur- 
rence of the board, to reconstitute the technical 
administration, and before the end of 1884 M. 
Foquet (a retired captain of the French Navy) and 
M. Bazaine (a retired Chief Engineer of Roads and 
Bridges) were sent to the isthmus to report and 
formulate definite proposals. 

(To be continued.) 





ON HYDRO-ELECTRIC INSTALLA- 
TIONS. 
By C. 8. Du Ricug Pretier, M.A., Ph.D., A.M.I1.C.E., 
M.1.E.E. 


INTRODUCTION. 
Amona the numerous installations carried out in 
various parts of the globe by Messrs. Brown, 





Boveri, and Co., of Baden, Switzerland, both for 
lighting and for power transmissions, there are 
several alternate current installations in Switzer- 
land itself, which, although of comparatively mode- 
rate size, are very characteristic, and derive special 
interest alike from the utilisation of hydraulic power 
under widely different conditions, from the use of 
single, two, and three-phase alternate current, 
according to the different purposes to be served, 
and from the application of many of Mr. C. E. L. 
Brown’s patented improvements of electrical ma- 
chinery and apparatus. It is, therefore, the object 
of the present paper to briefly review the leading 
features of some among the most recently erected 
hydro-electric lighting and power installations which 
the writer has had occasion to investigate ; to wit, 
those of Baden, Ragatz, Interlaken, Lucerne, and 
Schoenenwerd (Messrs. Bally and Sons), near 
Aarau. 

As a broad rule it may be laid down that the 
application of single or multiphase alternate cur- 
rent is determined by the following proportions 
of lighting and power to be supplied by a given 
installation : 


Single phase Chiefly lighting and 
some power. 

Two phase ... Lighting and power 
about equal. 

Three phase Chiefly power and 


some lighting. 


I.—Bapen. Two-Puase INSTALLATION. 


General Remarks (Figs. 1 and 2, page 532).—The 
town of Baden and its hot mineral springs (120 deg. 
Fahr.), celebrated already in the days of ancient 
Rome, are picturesquely situated in a sharp curve 
and terrassed defile, cut by the River Limmat in 
the jurassic strata, about 18 miles below its outflow 
from the Lake of Zurich, and 4 miles above its con- 
fluence with the Aare and Reuss river systems. 
In its fairly uniform width of about 100 ft., the 
Limmat carries on an average 45 cubic metres (about 
1600 cubic feet) per second, which is not subject to 
variations of more than 30 per cent. throughout the 
year, thanks to the flow of the river being regulated 
by the lake, acting as a vast natural reservoir. The 
extent to which this power is at present utilised for 
industrial purposes, by being partially weired off at 
various narrow points coinciding with the greatest 
fall, represents about 8000 horse-power within the 
course of 22 miles. Of this, about 1200 horse-power 
are used in and near Baden, chiefly by cotton mills, 
and by the electric lighting and power station 
under notice, which latter also supplies motive 
power to the extensive electrical works of Messrs, 
Brown, Boveri, and Co., of which Fig. 2 is a per- 
spective view. 

Canalisation (Figs. 1, 3, 4, and 5).—As shown in 
the illustrations, the generating station is situated 
about a mile below the town of Baden. The water 
of the Limmat is partially weired off and conveyed 
to the station by a head-race canal 600 metres (660 
yards) in length, the tail-race being 150 metres (165 
yards), and the total length of canalisation 750 
metres or 825 yards. The canal works involved 
heavy excavation, the cost being, moreover, en- 


hanced by infiltrations, so that the total expendi- . 


ture amounted to 330 fr. per metre or 12/. per yard 
of canalisation. The head-race has a cross-section 


of / ‘= x 3 = 34.5 square metres (371.4 square 





feet). The available volume of water and the cor- 
responding fall are as follows: 


Bg 3 , Fall. 
cub. m. cub. fo. 
per second - ft, 
At mean water level in 

summer a om 25 882 2.7 8.9 
Atlow water level in 

winter : me 17 600 3.3 10.0 


At 75 per cent. efficiency on the turbine shaft, 
the effective power is therefore 675 and 560 horse- 
power respectively, mean about 600 horse-power. 

Generating Station (Figs. 5 to 10).—This is built 
in concrete with four turbine chambers surmounted 
by the dynamo-room with an adjoining dwelling 
for the foreman, erected over the waste water and 
navigation canal. The spacious and lofty dynamo- 
room is 27 by 11 by 6 metres (88 ft. by 36 ft. by 
20 ft.) in length, width, and height, respectively, 
and is provided with a 5-ton travelling crane. The 
total cubic contents of the generating station, 
including the turbine chambers, is 6650 cubic 
metres, the cost being 10 fr. per cubic metre 
(2.72d. per cubic foot) of space. 

Turbines (Figs. 6 to 9).—There are at present 
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three 200 horse-power Jonval reaction turbines, 
and three small 10 horse-power turbines for the 
exciting dynamos, with space for a fourth com- 

lete set. The turbines were all supplied by 

essrs. Escher Wyss and Co., of Zurich, the large 
ones having a diameter of 3 metres (9.85 ft.) and 
making 40 revolutions per minute, while the small 
ones are 0.8 metre (2.65 ft.) in diameter and make 
180 revolutions. The arrangement and dimensions 
of the different turbines are clearly shown in the 
detailed illustrations. 

Dynamos (Figs. 7, 8, 10, 11, and 12).—It was 
first intended to mount the generating dynamos 
direct on the turbine shafts, but the low turbine 
speed would have involved dynamos of abnormally 
large diameter and heavy weight, and toothed bevel 
gearing was therefore adopted, as shown in the 
illustrations. Accordingly, a horizontal toothed 
wheel of 180 teeth and 3.75 metres (12.1 ft.) dia- 
meter, mounted on the turbine shaft (32 centi- 


metres or 12.6 in. in diameter), transmits the power 








metres, or 5.3 ft. and 7.2 ft. respectively. At the 
normal speed of 200 revolutions per minute, or 3.33 
revolutions per second, equal to 3.33 x = = 40 
complete cycles, the effective output of each two- 
phase set is 124 amperes at 1080 volts or 134 
kilowatts (182 horse-power). The total weight 
per set is 11.5 tons, being at the rate of 85 
kilogrammes or 187 Ib. per effective kilowatt. 
Each set is separately excited by a 10 horse- 
power continuous-current exciter, making 180 
revolutions per minute, and mounted direct on 
the corresponding turbine shaft, as shown in 
the illustrations, the normal exciting energy being 
50 amperes at 65 volts, or 3.25 kilowatt, equal to 
2.4 per cent. The loss due to armature reaction 
(iron and copper) is 3.75 per cent., and the effi- 
ciency of the alternators, including excitation and 

82 = 91 per cent. under all 


all frictional losses, is 134 
conditions of working. Without frictional losses, 














Fie, 


by bevel gearing to the dynamo shaft, making 200 
revolutions, viz., in the ratio of 1 in 5. The 
dynamos are C. E. L. Brown’s patent alternators, 
each two-phase set being composed of two con- 
tiguous, but separate, armatures rotating on the 
same shaft between two corresponding magnetic 
fields, the yokes being connected and mounted on 
the same bedplate, as shown in the illustrations. 
Each armature consists of a star flywheel, on whose 
periphery, 42 centimetres or 17 in. in width, is 
fitted the armature core, composed of insulated 
laminated sheet iron, which is clamped between the 
rings of the wheel. Upon thiscorg are fitted trans- 
versely 24 flat armature coils of insulated wire, 
having a rectangular shape, and curved at the 
corners to conform to the periphery of the core. 
These coils are then covered with a wrapping of 
paper, overlaid, as a further means of insulation, 
with mica plates, upon which are wound the naked 
wire bandages, as shown in the diagram, Fig. 12, 
representing a single-phase machine of this type. 
High-tension alternate currents are induced in the 
armature coils by fixed and separately-excited field 
magnets 24 in number, and composed of circular 
insulated wire-wound cores, with pole shoes whose 
rectangular shape of larger section maintains the 
magnet winding in position, and also serves to re- 
duce magnetic resistance. Fig. 11 represents a 12- 
pole machine of this type. The armature core is 
somewhat wider than the pole shoes, with a view 
to lessen magnetic dispersion. The current is col- 
lected from two rings mounted on and insulated 
from the armature shaft, and connected by wires 
with the ends of the armature winding. The dia- 
meter of the armature of the 24-pole alternators is 
1.6, the outer or total diameter of the machine 2.2 





10. 


the dynamo efficiency is 93 to 94 per cent., but in 
this and all following cases, the actual total net 
efficiency is given. The turbine speed, as is gene- 
rally the case in all low-pressure turbines, is regu- 
lated by a handwheel, the regulators being placed 
so that the man in charge can see the voltmeter on 
the switchboard and can thus control the voltage by 
the turbine speed and vice versd. Both the tur- 
bines, the toothed gearing transmission, and the 
alternators run very smoothly, without noise or 
perceptible vibration, one set being run during the 
day and two sets in parallel during the hours of 
maximum consumption in the evening, with the 
third set in reserve. 

Automatic Regulation.—This apparatus consists 
of a solenoid through which passes a shunt cur- 
rent from the generator main. The solenoid acts 
on an armature, at whose other end is hinged a 
mercury cup making contact with a spirally-shaped 
cluster of wires which connect with a group of 60 
incandescent lamp resistances in circuit with the 
magnetic field of the exciting dynamo. The appa- 
ratus thus serves to keep the tension constant by 
varying the resistance of the shunt circuit. 

Switchboard and Lightning Arresters (Figs. 10, 13 to 
16).—The switchboard, which is shown in the per- 
spective view of the dynamo-room above, comprises 
all the usual and necessary controlling, coupling, and 
cutting-out apparatus. The lightning arresters 
mounted in the dynamo-room are of Brown’s 
patented pattern, and consist each of a series of 
metallic plates or discs with intermediate layers of 
insulating incombustible material, the whole form- 
ing a column, whose one end is connected with the 
conductors to be protected, while the other end is 
connected to earth. For the metallic plates zinc 


is preferably used, because it resists oxidation, 
and its arc is a bad conductor, while the thin insu- 
lating plates are of mica, asbestos, or other in- 
combustible material. Unlike the usual toothed 
dischargers, which, ss the writer has shown in 
several instances, are liable to be rendered inopera- 
tive owing to the teeth affording a passage to the 
dynamo current following the spark, the metallic 
plate and mica arrester enables the lightning dis- 
charge to subdivide itself over the many contact 
surfaces, so that no large spark can be formed, and 
the discharge is, moreover, subjected to rapid cool- 
ing. As additional protection against short-circuit- 
ing of the dynamos, a self-induction coil, preferably 
without iron armature, is inserted between the 
arrester and the dynamo, whose resistance is in- 
tended to force the discharge through the arrester 
to earth. The apparatus itself possesses no self- 
induction, but, on the contrary, a certain capa- 
city, which facilitates high-tension discharges. It 
has the additional merit of being exceedingly simple 
in construction and independent of mechanical or 
subsidiary electrical appliances. The number of 
plates is varied according to the tension for which 
the apparatus is constructed, and the number of 
columns varies according to the number of wires, 
single or multiphase, to be protected. Figs. 13 
and 14 show an apparatus for one or two wires, 
Figs. 15 and 16 for three wires. In each case the 
columns rest on a metallic bedplate, to which they 
are pressed by a vertical T-iron, or in the case of 
three columns by a three-armed iron, with an inter- 
mediate insulating porcelain or marble plate on the 
top. For protecting only one wire, the bedplate is 
insulated, while the wire to be protected is con- 
nected with one column, and another wire, fastened 
to the other column, is connected to earth. Again, 
if two wires are to be protected, they are each 
attached to one column, while the bedplate is con- 
nected to earth, and the same applies in the case of 
the three-column apparatus, for protecting three 
wires. 
(Zo be continued.) 





THE INSTITUTION OF MEOHANICAL 
ENGINEERS. 

As stated in our last issue, the usual autumn 
meeting of the Institution of Mechanical Engineers 
was held on the evenings of Wednesday and Thurs- 
day of last week, October 23 and 24, in the theatre 
of the Royal United Service Institution, which had 
been lent for the purpose by the council of the latter 
society. 

The President, Professor Alexander B. W. Ken- 
nedy, occupied thechair. As already stated, this is 
the second year of Professor Kennedy’s presidency, 
and he will therefore retire at the end of the year. 
Mr. E. Windsor Richards has been proposed by the 
Council as the next President. 

There were three papers on the programme, the 
first being by Mr. H. R. J. Burstall on 


Tue Execrric Licutine or EpInBuRGH. 

This paper we shall print in full, with the illus- 
trations, at an early date. The first speaker in 
the discussion on Mr. Burstall’s paper was Mr. 
Patchell, who asked why alternators were used for 
the outlying districts and the continuous current 
for the other parts. Referring to the fact that the 
pumps in the station were ¢riven electrically, he 
said that the inefficiency of the common duplex 
og was notorious. Such pumps could hardly 
worse as steam eaters, but they were trust- 
worthy, and that was why they were used. But in 
the present day there was such close competition 
that every pound of ccal had to be considered, and 
if there were an economy in electrically-driven 
pumps they would have to be used. He would like 
to ask, however, how the work on the pumps was 
arranged to get a decent load factor on the motors. 
He would ask for figures showing the cost of work- 
ing both with steam and electrically driven pumps. 
He would also ask if there were any figures avail- 
able showing the economy obtained by the method 
of superheating described in the paper. It would 
seem that there would be a good deal of water col- 
lected in the pipes, and he did not see how it was 
to get through. The speaker had used a system of 
superheating for two years. He had not aimed at 
putting superheated steam into the engines, but had 
carried the superheating far enough, so that the 
steam was not at all condensed in the pipes when it 
arrived at the engine, but was just saturated steam. 





Mr. Halpin referred to the Aix.Ja-Chapelle tram- 
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HYDRO-ELECTRIC POWER TRANSMISSION PLANT AT BADEN. 
CONSTRUCTED BY MESSRS. BROWN, BOVERI, AND CO., ENGINEERS, BADEN. 
(For Description, see Page 530.) 
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ways, where motor transformers were used, and the 
expenses of a stand-by engine were saved. 

fr. W. Geipel said that Mr. Burstall’s paper 
was a complete description of the Edinburgh 
Central Station, and the speaker only regretted that 
the author had not seen his way to give information 
both as to the cost of the undertaking and as to the 
tests and eflicjencies of the various items of plant. 
The speaker was curious to know the amount of 
superheating obtained from the flue gases after they 
had passed through the boiler tubes. It seemed to 
him that when the superheater tubes became coated | small. There was no doubt it was an excellent 
with soot that the passage of heat owing to the low | thing to superheat steam in order to compensate 
temperature of the flue would be comparatively | for the temperature lost between boiler and engine. 








It was true that whilst the boilers were being forced 
the flue temperature would be somewhat higher be- 
hind the tubes, but better results in superheating 
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are obtainable if the heater is in a flue where high 
temperature is always available. It was also to be 
remembered, Mr. Geipel said, that there was more 
necessity for superheating at light loads, as the 
velocity of steam in the pipes was lower, and conse- 
quently the loss by radiation per pound of steam is 
greater, while conversely there was less available 
heat for superheating. He noticed that the drain 
valves are all connected to a common steam trap. 
This necessitated the use of a non-return valve at 
each drain, and in addition it increased the atten- 
tion required for the valves at starting up, and 
also the number of high-pressure joints and the 
radiating surface ; the latter enonlally was @ serious 
consideration in an electric light station. The 
speaker's experience was that it was better to apply 
a separate steam trap at each point. The trap, he 
said, should be of the ‘‘ open type,” the valve being 
always open, except when dry steam would attempt 
to pass. He was glad to see that motors were used 
for driving the mechanical stokers and feed pumps. 
He could recommend the plan from experience. 
Small cylinders were proverbially wasteful, and 
slow-running direct-acting steam feed pumps were 
simply steam eaters, and should only be used as 
stand-by pumps. Where steam is used at all for 
continuous boiler feeding, it should, the speaker 
said, be through the medium of a quick-running 
engine, with cut-off, geared indirectly to the pump. 

In regard to the steel flanges with copper pipes, 
he would ask the author if these flanges were of 
cast malleable steel. He understood that there 
was a tendency for electrolytic action taking place, 
which in the course of years affected the joint. He 
would be glad if the author could say if he had 
found this not to be the case even after many years 
of use. In speaking of steam pipes he should 
have expected vibration to take place if these were 
merely slung by long rods unless they are stayed 
at one or more points. The plan of covering the 
flanges adopted appeared a very desirable one. 
When it is remembered that each square foot of 
bare surface loses half a ton of coal per year if in 
constant use, details of the method adopted of 
covering the flanges would be interesting. 

Mr. Geipel expressed doubt whether the use of 
so large a number of small plant units, with so com- 
plex an arrangement, was what he would recommend 
for central station work. The work of attention 
would be greatly increased, as well as the cost of 
duplicating so many parts. Knowing that the low- 
tension supply and the running of arc lamps, 
together with scattered suburban lighting, can all be 
carried out from one set of machinery on thealternat- 
ing system, he could not see the advantage of a com- 
bination of alternating and continuous current dy- 
namos together with motor rectifiers. If it could be 
shown that there was considerable saving in first 
cost, there would be ground for argument ; but as 
the cost, instead of being less, was in reality greater, 
owing to the enormous quantity of copper required 
in the low-tension direct system, he thought that 
a large town like Edinburgh should commence with 
fewer and larger plant unitsonthealternatingsystem. 

The speaker next asked why one of the several 
sources of water in Edinburgh had not been utilised 
for condensing. He had found condensing most 
economically applied in central stations. It was, 
the speaker said, unfortunate that the odd 
number of 524 had been adopted ; the multiplicity 
of periodicities would seriously prevent manufac- 
turers from stocking transformers and motors. It 
was most desirable that some arrangement should 
be come to whereby the numbers adopted might be 
minimised ; here, he added, was useful work for 
the Electrical Section of the London Chamber of 
Commerce. The author had referred to the difti- 
culty of keeping the pressure constant, owing to the 
variation of the balancing from hour to hour. It 
would be interesting to know, Mr. Geipel said, in the 
course of a few years, whether this difficulty would 
not be greatly increased in suck. a system of feeders 
as used at Edinburgh. He doubted very much if the 
omnibus bars would then be of much service, except 
at light loads, unless wasteful rheostats, or the like, 
should be inserted in each feeder, and the station 
voltage increased above the average requirements. 

Mr. Baynes, the engineer to the St. Pancras 
Electric Lighting Works, said that he did not think 
the amount of bending of the cables shown in the 
drawings need cause much alarm, as the bends were 
not of a nature to produce injury. He did not 
agree with the remarks made as to the difliculties 
that would arise with omnibus bars, or as to the 
They could mass certain 


necessity for rheostats. 





feeders of a known voltage, and this was a better 

lan than introducing expensive rheostats. In Brad- 
ford they had abandoned their use. He would be 
inclined to go for higher voltage, and that would 
modify the difference on the feeders. 

Mr. Dolby asked if there was any difficulty 
through vibration in the steam pipes? He had 
lately been in a central station where the ring of 
pipes was in a vertical plane ; the length was 70 ft. 
to 80 ft., and there was 6 ft. between the top and 
bottom line of pipes, the bottom line hanging from 
the top, whilst the top line was supported by 
brackets. There were also brackets underneath 
with rollers to support the bottom part of the ring ; 
this stopped the expansion, and, therefore, an ex- 
pansion joint had to be put in. The speaker wished 
to know whether with the horizontal ring expansion 
joints had to be used. 

Mr. Monkhouse, the electrical engineer to the 
installation, said that they started with 2500 lamps, 
but now had 34,000. The cost to begin with was 
uniform for a time, it then went down, and after- 
wards, when additions were made to the staff, it 
once more rose, but had again decreased. The 
price now averaged about .9d. per unit generated ; 
the lowest cost being .886d. and the highest 
1.78d. per unit. With regard to the steam pipes, 
they had no trouble from vibration, neither had 
they any trouble with the joints. There were 243 
miles of low-tension road work and 224 miles of 
distributing mains. They will have 8 miles of high- 
tension road work when the other work is com- 
pleted. The cost per unit at the terminals was made 
up of salaries, 0.27d. ; wages, 0.313d. ; fuel, 0.319d. ; 
stores, 0.026d. ; water, 0.034d. ; repairs and carbons, 
0.088d. ; the total per unit generated being .907d.; 
the efficiency was 90.8 per cent.; taking units gene- 
rated and sold, the cost of units sold to the con- 
sumer was 1.09d. 

Mr. Mair Rumley asked if any trials had been 
made to show the efficiency of the system of steam 
generation with and without superheaters. It 
would be exceedingly interesting if the meeting 
could have figures as to the advantage of the 
superheating arrangements. He referred to a case 
in which he had fitted superheaters, and they had 
become foul on the outside. He had then put pipes 
round the superheating pipes, clearing the space by 
means of a steam jet when required. In this way 
he obtained 120 deg. of superheating, whereas the 
superheating had been nil before the external pipes 
were fitted. Regarding the donkey pumps, of which 
hard things had been said, there was no doubt they 
were bad if badly used. In a case he referred to, 
half the steam required to drive feed pumps had 
been saved by superheating. He would point out 
that if the exhaust steam from the donkey pumps 
was used to heat feed water, there would not be 
much loss. 

Mr. Patchell, speaking again on the subject of 
electrolytic action taking place in steam pipes with 
copper flanges, pointed out that with alkaline water 
trouble might arise, whilst with ordinary water it 
would not; he had had experience of that nature. 

Professor T. Hudson Beare said that more infor- 
mation was required as to the action of the super- 
heaters ; experiments he had made showed the 
great effect of initial condensation on the cost of 
steam. If only dry steam could be obtained, it 
would be a great thing, supposing no superheating 
were to be present in the cylinder. The losses 
between the boiler and engine were in general 
greater than most engineers believed, and the enor- 
mous amount of condensation that took place in the 
large and long steam pipes in central stations was a 
very serious matter. 

Mr. Platt, of Gloucester, said that an economiser 
would be of great advantage in this case, as the 
temperature of the gases must be considerable, 
owing to the short powerful boilers. 

Mr. Ellington had been making experiments as 
to the amount of coal required to keep steam ready 
for working whilst no work was being done. He 
had found great discrepancies in the results in 
different classes of boilers. In one case it had taken 
14 cwt. to keep steam for 12 hours, the cylinders 
being kept hot by means of the jackets. In 
another case the amount of coal required had been 
8cwt. It would be interesting to know what was 
the amount of coal required here for keeping up 
steam without the engines being used. With regard 
to vibration of steam pipes, he had used the ring 
system as here illustrated without trouble, but he 
allowed for vertical movement by supporting the 
suspended rods on springs. 





Mr. Geipel, speaking again, pointed out that it 
was possible to superheat steam without using a 
separate apparatus. A higher pressure could be 
carried in the boilers, and the steam could be 
reduced at the stop valves ; in that way the objec- 
tion to superheaters would be overcome. ‘The 
figures as to the cost, given by Mr. Monkhouse, 
were the best he had heard, but it should be remem- 
bered that the cost of working was only half the 
total cost, the rest being made up by depreciation 
and standing charges. In Edinburgh the cost of 
working had been brought down to .9d.; the 
speaker had made calculations to ascertain the ideal 
cost, and had found it to be .6d., so that at Edin- 
burgh they were not far off absolute perfection. 

Mr. Carter said that what the last speaker had 
suggested in the matter of superheating absolutely 
took place with the Willans engine with the throttle 
governor. Another speaker asked how the steam 
pipes were fixed to the engines, and whether the 
ring main was kept full all day, or allowed to cool 
down. He thought if the latter were the method 
followed it would lead to trouble. 

Mr. Halpin referred to Mr. Platt’s remarks as to 
the desirability of an economiser with short boilers, 
but said that he did not see the bearing of the state- 
ment. It was not a matter of length of boiler, but 
of the extent of heating surface. In some Frank- 
fort experiments which Mr. Halpin referred to, the 
effect of air leaking in through the brickwork was 
noticed. In the present case, however, radiation 
per se would be exceedingly small, as the super- 
heaters were placed over the boilers. Another 
speaker pointed out that sediment might collect in 
the feed-water heater, and no provision was shown 
on the drawings for removing it. 

Mr. Monkhouse, replying to some of the ques- 
tions asked, said that in the summer they had shut 
down early, and had not raised steam again until 
9 o’clock at night ; in that case it had taken 3 cwt. 
of coal per boiler to keep the steam up. With 
regard to the condensation of moisture in the 
Doulton pots, to which reference had been made, 
they had found no trouble from this. If there was 
any water running down the inside, the pots were 
carried sufficiently low so that it would drip clear, 
or go on to the insulation. Mr. Geipel said, in 
reference to this, that the alternate drying and 
cooling would rot the rubber. 

The President remarked that he had copies of 
the results of boiler tests which would be given 
to the secretary later on, in order that they might 
be included in the Transactions. 

Mr. Burstall, in replying to the discussion, de- 
precated any criticism based on a hard and fast 
line being drawn as to the advantages of con- 
tinuous current as against alternating current 
with transformers. Each instance must be taken 
on its merits; it was useless to say either one 
system was better than the other as a universal 
principle. In the case of the Edinburgh installa- 
tion, which he had described in his paper, there 
were two districts differing from each other, both 
in character and in their relative positions to the 
centre of the city. He had stated in the paper 
that the older part of the city by the Castle, 
and the district near the north of Princes-street, 
included the greater part of the business premises, 
together with the residential district, in which 
the houses were large and closely built, and 
where the demand for current might be ex- 
pected to be great. The district to the south 
and east of the central portion was either residen- 
tial or of such a character that the demand for cur- 
rent could never be as large as that in the northern 
and central district. The residential part of this 
district contained many houses standing detached 
from one another, thus diminishing considerably 
the possible number of lamps in proportion to the 
frontage. Having regard to the different districts 
to be served, and taking into account all the local 
circumstances, it was decided, after comparison of 
the various systems of supply and distribution 
which could be used, to adopt the low-tension 
three-wire system for the central and northern 
district, and an alternating high-current tension 
system for the southern and eastern district, both 
systems being worked from one central station and 
under the same control and management. Refer- 
ring to this part of the paper, the speaker said that 
no less than six systems had been worked out before 
the plans finally adopted were decided upon. In 
preparing the paper he had purposely avoided re- 
ferences which might lead to discussions on general 
principles. He had heard the advantages of high 




















“46 
ak on ana Mile Tr MEARE Rr 


Nov. 1, 1895.] 


ENGINEERING. 


535 








and low tension discussed at other institutions. 
The only saving with high tension alternating, in 
regard to copper, was on the feeders. It was easy 
enough to say on paper that with high tension 
copper was saved in the mains, but practically, the 
same distributing mains had to be used as with low 
tension ; however, as he had said, there was a saving 
in the feeders. What was necessary to be done in 
order to get at a commercial result, was to balance 
the cost of the lighter feeder with its costly insula- 
tion and the transformers against the weight of 
copper required for the low tension feeder. He 
could not reply to the question as to the efficiency 
of the electrical pumps. He had no doubt that Mr. 
Monkhouse had taken note of the current used, but 
they had not yet tested them and made comparisons 
so as to enable him to give figures as to the efli- 
ciency. He regretted that he had not experience 
which would enable him to answer the question as 
to the bad effect of using steel flanges with copper 
steam pipes; he could only say that he had had no 
trouble yet, but his experience only extended over six 
years. Neither had they had trouble from vibration 
in the ring main. He had seen steam pipes move 
between 2 in. and 3in. when steam was first turned 
on; that did not lead to any difficulty. Provision 
had been made to clean out the feed heater, and it 
had already been cleaned. It had been said that if 
the cost was .9d. per unit generated, they came very 
near a theoretical possible cost, but he knew another 
case where the cost was .9d. per unit on an output 
of 4000 units per week. 

The President, in summing up the discussion, 
said that the question of superheating was one of 
general engineering interest, and particulars would 
be given later. In Edinburgh the arrangements 
were not all finished yet, and it would not be right to 
give figures as ultimate results. Ina trial which 
he had made the steam pressure was 142 Ib., 
and the superheating was 10 deg. at the boiler ; 
the drop of temperature of the gases was from 
738 deg. to 584 deg.; the loss was, therefore, 
154 deg. in passing through the superheater. 
In the flue the gases were 552 deg. The evapo- 
ration per pound of coal was 9.1 lb. of water, or 
9.55 lb. reduced to standard. The cost of coal was 
7s. per ton. The evaporative efficiency was 73.4 
per cent. of that theoretically obtainable, and the 
rate of combustion was 55.8 lb. of coal per square 
foot of grate per hour. There was 9.3 per cent. of 
carbonic acid in the furnace gases. The results 
originally obtained were not as good. as these, but 
the experience they had gained had led to improve- 
ment. No doubt they would have got better re- 
sults if the superheaters had been put so that 
they would have got the hotter gases, but placed as 
they were they were more accessible. The figure 
which had been given of the loss of heat radiated 
from 1 square foot of unclothed steam pipe surface 
being equal to the consumption of half a ton of coal 
per annum was a useful one, which he would re- 
member. In the case of an electric lighting station, 
when the flanges of the steam pipes were uncovered, 
he had noticed that the shadow on the wall some 
3 ft. or 4 ft. away showed that in the neighbourhood 
of the flanges the air was set in motion by the heat 
radiated ; this gave an indication of the power lost. 
As regarded the Edinburgh works, the actual cost of 
the installation would be given, but he might state 
that in all stations this was published annually, as 
required by law. The wisdom of the size of units 
of power plant in the station had been questioned. 
He found, however, as a commercial fact that 
money was not made if the size of the unit was 
very large. At times there was not much load on, 
and then the advantage of a small unit was very 
marked. That was his opinion, deliberately arrived 
at after considerable experience. Professor Ken- 
nedy concluded by saying that the author had had 
a great deal to do with the work he had described. 
Mr. Monkhouse was responsible for putting the 
work together, and had done 24 miles of road- 
work at a cost considerably lower than it could 
otherwise have been carried out at. 

The meeting then adjourned. 


Rope anD Bett Drivina. 

On members reassembling on Thursday evening, 
October 24, the President again occupying the 
chair, the proceedings commenced by Mr. Bache 
reading Professor Capper’s translation of the 
** Report on the Lille Experiments on the Compara- 
tive Efficiency of Ropes and Belts for the Trans- 
mission of Power.” This we shall print in full 
shortly ; meanwhile we may remark that we gave 





an account of these experiments on page 413 of our 
last volume. These experiments were carried out 
by the Committee of the Société Industrielle du 
Nord de la France, and the Institution was invited 
to send a representative, the Council selecting Pro- 
fessor Capper for the purpose. At the conclusion 
of the reading of the report, Professor Capper’s 
‘¢ Observations on the Lille Experiments on the 
Comparative Efficiency of Ropes and Belts for 
the Transmission of Power” was also read by the 
secretary. This we shall likewise print in full. 
At the conclusion of the reading the President 
asked the author if he had anything to add to the 
paper, in reply to which, Professor Capper said 
he only wished to remark that his observations 
were not exhaustive in regard to what had been 
done on previous occasions. 

The discussion was opened by Mr. Platt, of 
Gloucester, who gave some particulars of an in- 
stance of rope driving he had seen, where the 
speed was 6000 ft. per minute, as compared to the 
4000 ft. mentioned in the paper. It was then 
found that the increased speed gave better results, 
the centrifugal action taking off the load on the 
bearings. There was also a more steady run, the 
ropes not sagging in returning from the driven to 
the driving pulley. He then understood that it 
was contemplated going as high as 7000 ft. per 
minute. He would point out that in belt driving, 
where the joint of the belt occurred, the speed 
would be affected. A good illustration of this 
was given in driving governors by belts ; ropes did 
not have this disadvantage, and therefore, in that 
respect, rope driving was the best. In Lancashire, 
where rope driving was very much used, they had 
reached to a speed so high that something beyond 
a cast-iron flywheel was required to withstand the 
stresses due to centrifugal force. 

Mr. Longridge pointed out the disadvantages of 
conducting experimental investigations on what 
were called practical lines of ordinary working con- 
ditions. Experiments with actual working appa- 
ratus were valuable to prove a fact, but for experi- 
mental purposes they were unfruitful. Large 
apparatus was difficult to alter, and thus only a 
single figure result was apt to be obtained, and this 
might be composed of a number of forces which 
might neutralise or might support each other. The 
report stated that the experiments showed that, in 
the transmission of power, ropes and belts, when 
well arranged, absorbed almost the same amount 
of power. He thought this was a conclusion 
which engineers would not all agree with, but 
the question would be asked, What does well 
arranged mean? Did it mean arranged as in the 
experiments? Even then he could not agree with 
the conclusion. Mr. Longridge also pointed out 
the advantages that would be due to the different 
sizes of drums, required to be used with the two 
systems, leading to varying pressures on the journals, 
According to calculations made, the tension on the 
belts was double the tension on the ropes in these 
experiments. He did not think there was much dif- 
erence in the power absorbed in bending, but there 
was another point, that due to the resistance in 
drawing the ropesout of the grooves. Would all these 
conditions balance each other, as they were shown 
to do, approximately, by the paper. He thought 
not. The total variations were shown to be 5 per 
cent., and yet these had to be measured by means 
of indicator diagrams. It seemed to him like taking 
an indicator diagram from a steam hammer to show 
the difference in power required to crack either a 
walnut or a filbert. He did not think the paper 
would help engineers much to find out what was the 
difference between the power absorbed in the two 
systems. There were, however, advantages in con- 
venience which could be estimated. With rope 
driving, a lighter drum could be used, and driv- 
ing on the skew could be resorted to, Mr. 
Barber, of Belfast, who had originated the 
system of rope driving, would drive two shafts at 
an angle of 14 deg. Another point was that ropes 
could be changed piecemeal, and could therefore 
be taken off and repaired without stopping the 
machinery. It was said that this would lead to 
the inconvenience caused by the different diameters 
of old and new ropes, and there would thus be a 
loss of power. That would not be so great, however, 
as getting the overlapping joints of belts round 
pulleys. Ropes could also be worked at a lighter 
tension, and they would stand heat better than belts, 
Ropes, however, were more costly and more trouble- 
some to repair, they wanted more looking after, and 
could not be used with jockey pulleys. Both systems, 





therefore, had their advantages. He thought that 
heavy driving at long distances should be done by 
ropes ; with light driving and short distances belts 
were as good, and were less trouble to keep in repair. 
At the request of the Prosident, Mr. Longridge 
gave some details of close rope driving. In one 
case a 13-ft. drum was used with a 7-ft. drum, the 
distance apart «f the two beivg only 9in. In 
another case, where the system had been in operation 
for eight years, there was a 17-ft. drum and a 7 ft. 
6 in. drum, the distance between centres being 
15 ft., so the distance between the drums was 2 ft. 
9in. In another case mentioned, the drums were 
7 in. apart. He did not think there was any known 
limit in this respect. 

Mr. Bryan Donkin did not agree with Mr. Long- 
ridge that Mr. Barber was the first to introduce 
rope driving ; the introduction was due to Hirn. 
It was a pity, he thought, that the programme 
of the Committee had not been enlarged, but 
thanks were due to those who took part in the 
investigation, for the trouble and expense they 
had been put to. The results of the various 
systems seemed to come out very much the same, 
at the speed of the experiment. Professor Capper 
did not mention if the ropes and belts were new, 
and if they were very tight or not. He would also 
like to know the cost of the ropes and belts and the 
weight of the flywheel. 

Mr. Alfred Saxon agreed with Mr. Longridge that 
the experiments might have been extended, and 
there were some points in which the existent condi- 
tions under which they were made would have to 
be considered, in order that due value might be ob- 
tained from them. For instance, in one engine, 
running with five ropes for transmission of power, 
40 horse-power could be transmitted per rope, that 
would equai 200 horse-power in all, but the engine 
delivered only 160 horse-power, so one rope could 
have been taken off, and there would not have been 
more slip in driving. He thought it was a pity that 
only manilla and hemp ropes were used. In Lan- 
cashire they nearly always had cotton ropes, and as 
the experimentalists had taken the trouble to find 
a cotton belt, he thought they might have aleo 
obtained a cotton rope. He differed from Mr. 
Longridge as to the expense of repairing ropes. 
Perhaps a good rule was to say that for large powers 
belts were more expensive than ropes, but for lower 
powers the belts had an advantage, but he considered 
that zope driving was more favourable than belting 
on the whole. The drum for rope driving could be 
very much narrower than a belt drum, but in the 
cases mentioned the rope drum was 13.08 in. wide 
and the belt drum 18.48 in. This was a point that 
would have to be considered. The length of the 
shaft was influenced by these conditions, and with 
a longer shaft for belt driving, there was more pro- 
spect of deflection and heated journals, causes which 
led to so many breakdowns. Adjusting screws 
were used in theexperiments toget just the right ten- 
sion. The author had stated that during the trials 
with ropes, the tension gear was not used, but it 
was employed more or less throughout the belt 
trials, under the control of the belt-makers, who 
regulated it as they pleased whilst running. This 
was very well for trials, but the speaker wished to 
know what an engineer would do in a mill, if the 
belts had to be adjusted on every storey. The 
rope speeds used in the trials were what were 
agreed upon as best, and the results given were to 
be taken as referring to those speeds. Mr. Platt 
had made mention of a higher speed than 6000 ft. 

er minute, but few engineers in Lancashire went 

eyond 5000 ft. per minute; the best speed was 
from 4750 ft. to 5000 ft. per minute. The tendency 
in Lancashire also was to use more ropes than for- 
merly, they being of smaller size. In the experi- 
ments he thought the ropes were too large, as they 
were 1? in. It was now usual in Lancashire to use 
1}-in. ropes. He would be glad to know how they 
determined the slip in the experiments at Lille; 
were marks put on-the belts and ropes, so that the 
result could be practically arrived at, or, were calcu- 
lations made theoretically ? He thought the thanks 
of English engineers were due to their confréres in 
France for the liberal manner in which they had 
put the results of their experiments at the dis- 
posal of the Institution, and members were also 
indebted to Professor Capper for the trouble he 
had taken in attending these experiments, collect- 
ing the data, and putting it soably b.fore the Insti- 
tution. 

Mr. Druitt Halpin said that the friction in the 
engines was not ascertained, and he would, therefore, 
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ask, what the delicate electrical measurements were 
worth. He suggested that it would have been 
advisable to have introduced a dynamometrical 
method of obtaining results. 

Mr. Beaumont said that Professor Capper had 
stated in his paper he had given only some of the 
results arrived at, and it might be that if the whole 
of the figures had been stated a good many of the 
criticisms that had been heard as to the inefficiency 
of the experiments, would not be found to apply. 
He would point out that all the belts and ropes 
were new. It was a pity some old ones were not 
tried as well; there was a great difference between 
the losses experienced with old and new belts in 
driving, and this bore on the question of tension, to 
which reference had been made. They had not 
been told how the tension was obtained, but it was 
stated that it was varied by the makers of the belts ; 
naturally they got what they thought best. The 
results, therefore, might be expected to be the same 
in each case, as the work to be done in bending 
belts, &c., was very much the same. He would 
ask what was the condition of the surface of the 
belt pulley, whether rough turned or polished. He 
thought the experiments might be extended without 
much additional trouble and expense. 

Mr. T. Carter suggested that in place of the 
ropes and belts being used by an engine, as in the 
experiments, electrical methods might have been 
used. It would have been possible to have modi- 
fied Dr. Hopkinson’s plan of testing dynamos. Two 
dynamos could have been taken, and have been 
coupled together by the ropes and belts under test. 
Three tests could have been made: Firstly, with 
the machine being driver by an engine as a gene- 
rator, the machine itself furnishing current to 
drive the second dynamo as a motor, which in turn 
would drive back on to the first through the belt 
under test. Secondly, the two machines being run 
empty, no current being generated. Thirdly, the 
belt being thrown off, and the second machine 
being driven by current from the first, but itself 
not overcoming any resistance beyond friction and 
internal losses. From these three tests three 
figures would have been obtained from which far 
more information could have been gained than 
from the experiments detailed in the report. The 
speaker considered that for loads above 100 horse- 
power ropes were the best; below that he would 
use belts. He would point out that ropes were in- 
jured by being run over small pulleys when the 
revolutions were high and the power considerable. 

Mr. Crompton agreed that the correct way to 
test ropes and belts was by means of dynamos. 
In spite of Mr. Halpin’s opinion, electrical mea- 
surements could be made with greater accuracy 
than mechanical measurements. Such experiments 
as had been described were made in the electrical 
workshop every day. He would also point out 








Fia. 289. Frrst-Ciass TRAIN. 

















Fie. 290. CuRvEs ON THE NanTASKET Beacn Evectric TRAMWAY. 


the element of side friction on bearings as neces- 
sary to be considered ; it was from 7 to 9 per cent., 
a higher figure than was given in the paper. Pro- 


fessor Capper, in his paper, had said that the whole | 


system, viz., the effective horse-power divided by 
the indicated horse-power, was rather over 68} per 
cent. measured on the volt and ampere meters ; the 
rated output of the dynamo was 1200 amperes 
at 113 volts, or 135.6 kilowatts, when running 
at a speed of 265 revolutions per minute. 
Commenting on this, the speaker said this was 
the only mention of anything about efficiency in 
the paper. 
to resist bending, and about tension, but no record 
of the loss between indicated horse-power and 
effective horse-power. The machine, no doubt, 
would have an efticiency of 90 per cent. or more, 
and either the ropes took the excess of 10 per 
cent., or the engine only had a mechanical efficiency 
of 78 percent. The latter would not be a satisfac- 
tory result, so he thought that there must have been 
10 per cent. loss in the rope driving. Speaking gene- 
rally, however, Mr. Crompton considered that the 
question had ceased to possess the interest it once 
did. For one reason, they had higher speed engines 
than formerly, but the chief thing that dwelt in his 
mind was the almost certainty that within a few 


There was much about slip, and power | 





years all power driving would be by electricity ; 
ropes and belts would only be found inmuseums, pre- 
served as curiosities. He had been lately travelling 
in Cornwall, where he had been much struck by 
the persistency with which the native engineers 
stuck to the old Cornish pumping engine, with its 
weight of rods. Ina few years, he was sure there 
would be nothing seen but the silent flexible con- 
necting-rod which we knew as electricity. 

Mr. Bache here read two letters. The first was 
from Mr. Goodbody, who took exception to the 
size of the pulley used for ropes of 1} in. during 
the experiments. It was stated that the diameter 
was 58.86 in. That he thought was too small, and not 
conducive to durability ; 88 in. would have been a 
better diameter. The ropes, he thought, were too 
large for the grooves ; they should have fitted more 
nearly into the latter. With regard to durability, he 
had used 1}-in. ropes for fifteen years, running at 
4000 ft. per minute, and conveying 43 indicated 
horse-power ; for the last eight years they had not 
been spliced. The second letter was from Mr. A. 
Basil Wilson, who considered that the Lille experi- 
ments were not final. His experience was that 
with rope and belt driving 6 per cent. of the power 
was absorbed. 

Mr. Geipel considered that the method proposed 
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rated in tho paper. His remark as to limitations 
had only referred to previous experiments, some of 
which he had quoted. With regard to the suggestion 
made by Mr. Halpin, that a dynamometer should 
have been introduced, he would have been very glad 
could such a course have been taken. Mr. Donkin 
had asked if the ropes and belts were new; the 
answer to this was, yes, but they had previously 
been run for a time to get them in condition. He 
quite agreed that it would have been a good thing 
if belts and ropes in various stages of wear had 
been tried also. 

The President proposed a vote of thanks to Pro- 
fessor Capper for representing the Institution dur- 
ing the trials, for translating the report, and for 
preparing the paper which had been read. He 
(Professor Kennedy) did not agree with Mr. Halpin 
that it was an easy thing to calibrate indicators ; in 
fact, he had found it one of the most difficult tasks 
to perform in conducting experiments with steam 
engines, but when Mr. Halpin further proposed to 
add a dynamometer, he did not think that he (Mr. 
Halpin) ought to find fault with the accuracy of 
electrical measurements. It was a pity that the 
actual loss in transmission was not measured. Mr. 
Crompton had estimated it at 10 per cent. Some 
experiments Professor Kennedy had made came out 
at 5to 6 per cent., but were not exhaustive, and 
he thought probably the mean resistance would be 
10 per cent. He believed that was what was esti- 
mated in Lancashire. Mr. Saxon here remarked 
that 10 per cent. was no doubt the usual figure. 
Professor Kennedy said that if the engines were 
not run at full power, the percentage of loss in 
transmission to the total power exerted, would be 
greater. Mr. Longridge here said that in Lanca- 
shire they never ran engines under full power. 
Resuming, Professor Kennedy said he was very 
pleased to hear that. It was frequently his duty 
to try to find out what would be the power required 
in a factory, and he had never been able to do so 
yet. Lancashire engineers were apparently more 
fortunate, but those further south, not having the 
same powers of prophecy, would do well to allow a 
margin of 15 per cent. in estimating the probable 
coal bill. 

The vote of thanks to Professor Capper was 
carried by acclamation, and the meeting then ter- 
minated. 





ELECTRIO TRAOTION.—No. XX XVIII. 
By Puiuire Dawson. 
Ramways anp Centrat Stations, — THE 
Nantasket Beacn Errcrric TRAMWAY. 

THE first instance of electricity supplanting 
steam in American railway practice is the Nan- 
tasket Beach branch of the New York, New 
Haven, and Hartford Railroad, where the first 
results have proved remarkably successful. The 
line was almost exclusively operated by the elec- 
trically propelled trains on June 30 last. The 
Nantasket Beach Railway extends from the Old 
Colony House Station as far as the Pemberton 
Station, a little beyond Hull, at the extremity of 
the narrow peninsula, one side of which is known 
as Nantasket Beach. The length of the road is 
6.91 miles, and of this there are 4.4 miles of curves 
in about 20 curves, the sharpest being one of 
10 deg. The line is almost level, the only grade 
being about 34 ft. to the mile. The track is laid 
with 70-lb. rails and stone allast. _Each joint is 
bonded with 4/0 copper bonds, 7 in. long, riveted 
into the flange of the rail. The line traverses 
two trestles and one plate girder bridge, the 
latter located near the Stony Beach Station. En- 
gineering difliculties were, of course, met with. 
Six thousand yards of rock ledge were taken out 
near one terminus, and between Stony Beach and 
the terminal station at Pemberton a heavy retain- 
ing stone wall had to be built on the shore side of 
the track. The height of the wail varies from 6 ft. 
to 21 ft., and contains 6000 cubic yards of masonry. 

Along the sea a second retaining stone wall, 
about three-quarters of a mile long, and varying in 
height from 8 ft. to 15 ft., and in thickness from 
10 ft. to 15 ft., has been constructed to take the 
place of a trestle. There are at present ten stations 
on the line, but other stations will be built to allow 
of stops about every quarter-mile, At Pemberton 
the station consists of two 500-ft. roofed platforms 
between and outside the tracks. 

The overhead trolley line is carried upon poles 
between the tracks (Figs. 289 and 290, page 536). 
The poles are of southern pine, 30 ft. long, 12 in. by 





14 in. at the butt, and10 in. by 10 in. at the head, 
and are set at intervals of 60 ft. to 70 ft. on curves 
and 90 ft. on the straight. At the crossovers the 
centre posts are 180 ft. apart, and side posts are 
set at the crossing point to carry a light iron truss 
over the track. On the trestles the posts are 
carried down through the trestle floors and bolted 
to cross-timbers fastened to the piles. The top 
of each pole is fitted with a cast-iron grooved cap, 
the grooves of which carry the six bare copper 
feeder cables, each of which has a cross-section of 
500,000 circular mils and weighs 1.56 lb. to the 
foot. Each consists of 49 No. 10 B. and S. gauge 
wires laid in seven wires of seven strands each. The 
poles are placed in wooden boxes filled with con- 
crete, and are set towards the inside track on 
curves to throw the trolley wire over, and thus 
provide for the angle of the trolley pole caused by 
the 4.5-in. elevation of the outer rail. 

The trolley wire weighs 1 1b. per foot, and has 
a cross-sectional area of 330,000 circular mils. 
The lower surface is almost flat, and provides a large 
contact surface for the trolley wheel. This form has 
been given to the wire to permit of more perfect 
attachment to the hangers, and to prevent the 
trolley from jumping when passing them. 

The brackets, made up of two angle-irons, are 
bolted across the centre poles and bent and bolted 
together at the ends. They are kept in position 
by an iron truss running through the cap. Each 
hanger is double, and gives an excellent support for 
the wire. In erecting the trolley wires and setting 
the poles, steam locomotives were employed. The 
Hy installation is an example of extremely rapid 
work, 

The power-house, known as ‘‘ Power Station 
No. 1,” of the New York, New Haven and Hart- 
ford Railroad, is located 5900 ft. from the junction 
with the steam railway. It is a brick station with 
stone trimming erected on a rock foundation, and 
has a slate roof on steel roof trusses. It is 79 ft. 
by 100 ft. inside the walls, and is divided by a 
24-in. brick partition into engine-room and _boiler- 
room, each 79 ft. by 52 ft. The power-house is 
provided with a travelling crane of 53 ft. span, the 
dividing wall being reduced in thickness to accom- 
modate this length of span. The boiler room is 
equipped with two batteries of four boilers each. 
The boilers are of the horizontal type, and are 72 in. 
in diameter, 19 ft. long, with 140 3-in. tubes. 
Kach boiler has a nominal rating of 185 horse- 
power, but will generate 350 horse-power at 125 lb. 
steam pressure. The flues enter a 115-ft. circular 
brick stack, 13 ft. in diameter at the base. 

The two engines are of the horizontal tandem 
compound type by the Providence Steam Engine 
Company. The shafts are 18 in. in diameter and 
carry flywheels 18 ft. in diameter, each weighing 
32 tons. The engines can be operated either non- 
condensing or condensing, and are furnished with 
automatic safety stops and steam closing mechanism. 

The dynamos are direct connected General 
Electric ten-pole machines having the armature 
spider keyed to the engine shaft. They are wound 
for a pressure of 600 volts at no load and 700 volts 
at full load, and are rated at 500 kilowatts at 
100 revolutions per minute. The fields are of cast 
steel and the armatures are of the’ ‘‘ Ironclad ” type, 
each winding being insulated and then imbedded 
in an insulated slot in the laminated iron armature 
body. The ten brushes are all operated simul- 
taneously by a handwheel, and are arranged to 
secure the most perfect contact with the commu- 
tator. 

The switchboard is placed in front of the engines, 
and is built up of two standard G.E. generator 
panels set one upon each side of a third panel 
carrying a form ‘‘G” recording watt-meter show- 
ing the entire output of the station. Each gene- 
rator panel carries a ‘‘K” automatic circuit- 
breaker, and the usual indicating and measuring 
instruments and switches for the power as well as 
the lighting circuits. From the switchboard the 
current passes along a lead-covered cable, set in a 
3$-in. drain pipe in concrete to a junction-box at 
the foot of the nearest pole, up which it is carried 
in an iron pipe to the feeder cables. Some of the 
motor cars are closed, others open. The closed cars 
are heavy goods vans (see motor car at head of 
train in Fig. 289). The open cars have 16 rever- 
sible benches. The closed motor cars are 42 ft. 
long over all, and are built extra heavy, weigh- 
ing when fully equipped over 30 tons each. 
Two of the four have two motors on one truck, 
while the two others wil] have four motors, two on 





each of the two trucks. The open motor cars have 
two ‘‘ General Electric 2000” machines especially 
designed for heavy work, and similar to those in suc- 
cessful use on the Metropolitan Elevated Railway of 
Chicago. They are water-tight and fireproof. The 
drawbar pull of the double motor cars 1s 4000 Ib., 
that of the cars equipped with four motors 8000 lb. 
These motors are rated at 100 horse-power each, 
or 2000 Ib. horizontal drawbar pull through a 33-in. 
wheel. The current is brought to the motors from 
the trolley wire by means of a trolley provided 
with a wheel having an extra deep channel through 
a General Electric series parallel controller, set 
up on the right-hand side of the platform. This 
controller is known as type ‘‘ L,” and is somewhat 
larger than the ‘‘K 2.” Itembraces the magnetic 
blow-out principle and all the other excellent fea- 
tures of the ‘‘K 2.” The resistances are sus- 
pended beneath the car. Two controllers go to 
each car. 

Immediately to the left of the controller is the 
air-brake handle. The compressed air for the 
brakes and whistle is furnished by an oscillating 
cylinder air compressor operated by an electric 
motor, which is controlled by a special automatic 
rheostat which regulates the action of the motor in 
accordance with the pressure in the tanks. A 
magnetic cut-out is also provided for the air com- 
preseor motor. Inthe case of the closed cars the 
air pump is set just within the door; in the open 
car it stands on the platform to the extreme left of 
the motor-man. 

Behind the motor-man and just under the hood is 
the car cut-out, which in this case is an automatic 
circuit-breaker similar in type to that used on the 
generator panels in the station. 

Two 15-in. foot gongs are furnished to each car, 
and on one side, near the centre of the car, on the 
roof is a chime whistle operated by compressed air. 
The open cars are lighted by 18 incandescent lamps, 
and the closed cars by six. Each car has safety 
fenders placed beneath the platforms. 

A feature of the line construction is the system 
of interlocking switches by means of which the 
overhead switch is thrown at the same time as the 
track switch. The trains will be run as accommoda- 
tion or express, the express trains consisting of a 
closed car with open trailers. The accommodation 
service is worked by single motor cars. The 
traction weight of the closed car is increased by the 
freight they carry, and the light trains are operated 
without difficulty. The tests made on this line are 
of considerable interest. The first showed that the 
motor car alone, or with a small load, could run at 
a higher speed than that attained by ordinary 
express locomotives, and maintain the speed with- 
out apparent effort. Subsequent tests were made 
with the locomotive or closed motor cars as a 
freight hauler, and no less than 15 heavily loaded 
freight cars were easily moved along the line ata 
high rate of speed. A crucial test was made on 
June 27, when a long train consisting of a motor 
car, 30 gravel cars, fully loaded, and a brake- 
man’s van, was run over the line at a high speed. 
The line was opened for regular passenger traflic 
with the electric cars on Sunday, June 30, 1895. 
We are greatly indebted to the American Street 
Railway Journal for the foregoing description. 

It may be interesting to note, in connection with 
the preceding description, that American railroads 
are evidently alive to the fact that electric street 
railways are depriving them of a very large part of 
their suburban traffic, especially where trolley and 
steam roads operate parallel lines. On one route 
the total number of passengers carried by the steam 
railway for six months in 1894 was 243,000, and in 
1895 it had decreased to 112,628, or a loss of over 
53 per cent. 

The great Pennsylvania Railroad Company al- 
ready owns several electric trolley lines, and is at 
the present moment engaged in transforming a 
number of its branch lines from steam to electric. 
It has just constructed an eight-mile trolley line 
between Mount Holly and Burlington, a distance 
of about eight miles. Heretofore the regular loco- 
motives have been running over this line both for 
freight and passenger service, but the regular pas- 
senger traffic is now handled by electric motor cars. 
Span wire construction is used throughout. The 
poles are of chestnut, and are all planted 6 ft. 1 in. 
below the level of the rail. Over three-fourths of 
the poles are ‘‘ barreled,” and in some places the 
poles were pointed and worked down through quick- 
sand and water. The top of every pole is exactly 
25 ft. from the top of the rail, and on the poles 
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which are used to carry feeders, the cross-arms are 
placed 24 ft. from top of rail. Two feeders are 
employed, each 500,000 circular mils. One runs 
the full length of the road, and the other three- 
fourths of the way. These cables were strung by 
a construction train composed of a flat car, a 
pile-driver car, and a locomotive. The span wire 
which supports the trolley-wire is $-in. galvanised 
standard cable, fastened to -in. drop forged eye- 
bolts. The trolley-wire is No. 00 hard drawn 
copper, and was stretched by another construction 
train, composed of a tower car and engine. On 
the front of the tower car was a stand for the reels, 
from which the wire was run up to the roller on top 
of the tower, and fastened to the span wire by loops 
of wire, until the entire reel was run off. The slack 
was then taken up, after which the train was run 
over the line again, to enable the insulators and 
ears to be put in place. The track is the same as 
used for the steam road, with the exception that 
the joints are bonded on the outside of the rail, and 
a supplementary wire is run along on each side of 
the track, The power plant is located at the 
Mount Holly terminus, and consists of a Westing- 
house direct-coupled generator and compound en- 
gine and a Climax boiler of 300 horse-power capa- 
city. There are three motor cars of sufficient 
power to draw standard Pennsylvania Railroad 
coaches, and maintain a speed of from 5 to 60 miles 
an hour. The motor cars are slightly smaller than 
the standard Pennsylvania Railroad coach, and 
have the following dimensions: Length of body 
in frame, 35 ft.; length over platform, 43 ft. 6 in.; 
width of car at sills, 9 ft. 4 in. As it is the pur- 
pose of the railroad company to haul regular 
passenger coaches, the motor cars are equipped 
with the company’s standard Janney platforms, 
couplers, and buffers, and have an end entrance 
for passage from one car to the other. The light- 
ing is by electricity, with lamps along each side of 
the roof. There are also auxiliary fixtures in the 
centre for burning oil. The cars are equipped with 
Central Electric heaters, one under each seat in the 
passenger compartment, and two in the baggage 
compartment. The wheels are 36 in. in diameter. 
The first car was equipped with four 50 horse-power 
motors, the others with two of the same size. 
Attiched to the front of each truck there is a light 
iron fender, made on the same principle as the 
ordinary American locomotive cow-catcher. The 
cars are equipped with Westinghouse air-brakes, 
supplied with air by a special compressor, operated 
by a small electric motor. This motor is arranged 
to be cut out of service when the normal pressure 
has been reached in the reservoirs. 





THE TORPEDO-BOAT DESTROYER 
‘* SOKOL.” 

On page 537 we give an illustration of the Sokol, 
the torpedo-boat destroyer recently built for the 
Russian Government by Messrs. Yarrow and Co. We 
have already described this remarkable vessel,* but 
repeat the leading particulars for the sake of re- 
ference, She is 190 tt. long by 18 ft. 6 in. beam, has 
twin screws and three-stage compound engines, with 
cylinders 18 in., 26in., and 394 in. in diameter by 
18 in. stroke. The boilers are eight in number, and 
are of the Yarrow water-tube type. On her trial trip 
the mean speed of the six runs on the measured mile 
was 29.777 knots, and on the full three hours’ trial it 
was 29.762 knots, this being the highest speed yet 
reached by a torpedo-boat destroyer. The coal burnt 
during the three hours was 10 tons 7 cwt., with an 
average air pressure of 1 in. Our illustration is from 
a photograph taken when the Sokol was leaving the 
docks to start on her voyage to St. Petersburg on 
Thursday, the 24th ult. The following afternoon she 
was at the entrance of the North East Sea Canal, 
having encountered very boisterous weather in cross- 
ing the German Ocean. She passed through the canal 
on Saturday, and reached Cronstadt on the afternoon 
of Monday, the 28th ult. The Russian Government 
have decided to build a large number of similar vessels 
in Russia, to be distributed in the Baltic, Black Sea, 
and at Vladivostock. 





THE CUNARD LINERS “SYLVANIA” AND 
“ CARINTHIA.” 

WE illustrate this week the new Cunard steamers 
Sylvania and Carinthia, which have excited great 
interest by reason principally of the high efficiency of 
the boilers and engines, and were referred-to, on this 
account, in the course of a debate in Parliament a 
month or two ago, when the question of the relative 
merits of the water-tube and multitubular boilers was 


under consideration.* The drawings we reproduce of 
the boilers will be carefully studied. But the vessels 
themselves are of equal interest. They are the first of 
a new type added to the Cunard fleet. The company 
have hitherto been satisfied with their large share in 
the passenger traffic, and such freight as is carried by 
the mail steamers ; but owing to the great advances in 
speed, the cargo capacity has steadily decreased, for 
the class of freight which can be profitably carried at 
20 to 214 knots speed is limited, and there is little 
need to add thus to the displacement of high-speed 
vessels, Again, the live cattle traffic has been steadily 
increasing, and the company, in deciding to build cargo 
steamers of great deadweight carrying capacity, pro- 
vided also fora large cargo of cattle on the main deck. 
Thus 6500 tons of cargo may be carried, and 420 head 
of cattle ; and judging from the experience of the first 
voyages of the steamer, there is every prospect of the 
new class being increased. The vessels again, are, the 
first constructed by the London and Glasgow Engineer- 
ing and Iron Ship Building Company, Limited, for the 
Cunard Company, who had probably the greater confi- 
dence in placing the order in view of their experience 
with the general manager of the company, Mr. J. W. 
Shepherd, some time manager at Fairfield, where he 
had charge of the building of those very successful 
steamers, the Umbria and Etruria, and many large 
steamers for other companies. It was a small matter, 
therefore, that the London and Glasgow Company 
had not formerly undertaken the building of such large 


steamers. The dimensions of the steamers are as follow : 
Length ... 460 fb. 
Breadth ... 49 ,, 
Depth 42 ft. Gin. to 
shelter deck 
Cargo capacity... ... 7500 tons dead- 
weight 
Draught, fully loaded... ee 27 ft. 
Displacement, fully loaded ... 12,160 tons 
Freeboard, fully loaded - ... 8 ft. 4 in. from 
upper deck 
Gross tonnage, about... 5600 tons 


The hull is entirely built of Siemens-Martin steel, 
the rivets being also of this metal; but the midship 
section, Fig. 4 on our two-page plate, so clearly illus- 
trates the structure, that it is not necessary to enter 
upon a description of the scantlings. The shell plates 
are generally about 22 ft. long, lap-jointed and treble- 
riveted, The orlop, lower, main, and upper decks are 
of steel. The shelter deck is partially plated and then 
sheathed with pine. 

As the vessels are propelled by twin screws, the fram- 
ing of the after end is carried out tomeet the stern tubes, 
and ends in a massive steel casting on each side, which 
is shaped into the form of the vessel. There are nine 
water-tight bulkheads extending to the upper deck, 
as shown on the longitudinal section (Fig. 1), and 
these are fitted with water-tight doors on each side in 
the ’tween-decks only, to expedite the working of cattle 
and cargo. Besides the double bottom, which is fitted 
for water ballast, there are four large deep tanks for 
trimming purposes, one aft and one forward, and one 
at each end of the engine and boiler space, these being 
subdivided by fore-and-aft water-tight bulkheads. 
There are in all 24 compartments for water ballast, 
and part of the double bottom under the engines may 
be utilised for carrying reserve fresh water for cattle 
or boiler use. The bulkheads are so arranged that any 
two compartments, and in some cases three, may be 
flooded, and still the vessel will keep afloat. Although 
built to Lloyd’s highest class, 100 A 1 three-deck, the 
vessels have special extra strengthening at the bilge 
and topsides, and, in addition to the usual Board of 
Trade survey, are fitted to pass the American survey, 
having fusible plugs in the boilers, Downton fire pump, 
and steam pipes for extinguishing fire in every com- 
partment, 

All the holds, ’tween-decks, engine and boiler spaces, 
cabins, and the vessel throughout are lighted with 
electricity on the double-wire system, the current being 
generated by two compound-wound self-regulating 
dynamos, situated in the engine-room, and at each of 
the seven hatches there is a cluster of 16 lamps of 
16 candle-power. This work has been carried out by 
Messrs. William Harvie and Co., Limited. 

Accommodation is provided for 420 head of cattle on 
the upper deck, as shown on the plan (Fig. 3). The 
fittings are on the most approved plan, and comprise 
Mr. William Wylie’s patent slingable fittings, whereby 
the whole space can be cleared and utilised for cargo. 
The speciality of these fittings is that they sling up 
between the beams (Fig. 4), leaving the deck available 
for cargo or passenger space. Everything connected 
with the cattle fittings is unbreakable, and requires no 
skilled labour to superintend. Special attention has 
been given to the safety of the cattle and their attend- 
ants, and the water pipes are so arranged that water 
can be given direct to any of the cattle wherever 
situated. The ventilation of the cattle spaces and 
holds is an important feature in the vessel, Utley’s 
patent cowl and combination vents being provided 





* Ses page 334 ante, 





* See ENGINEERING, vol lix., page 579. 





throughout the ship. In addition to this, portions of 
the shelter deck can be hinged up in good weather and 
form uptakes, 

There are six holds, with large hatches, and these 
are served by seven large steam winches, each having 
double derricks, specially constructed for loading 
cargo from barges alongside. These are supplied by 
Messrs. Clarke, Chapman, and Co., as are also the steam 
windlass and capstan forward, and the steam warping 
capstan aft. Messrs. Harrison’s steam steering gear is 
fitted in the after end of the engine casing, and in com- 
munication with the engine-room, having a direct lead 
to the large circular head in the wheelhouse on the 
shelter deck aft, where a powerful screw gear, as well 
as an auxiliary gear, is fitted up for working the ship 
by 7 if required. These are shown on the plan 
(Fig. 

The captain’s and officers’ and spare state-rooms, as 
well as the saloon, are situated on the shelter deck at 
the fore end of the engine and boiler space (Fig. 2), and 
each officer has a large and comfortable apartment for 
himself, heated by steam and lighted by electric light. 
The engineers have the same accommodation as the 
officers, and their rooms are built round the engine 
casing, the entrances all being from the engine plat- 
form (Fig. 2). There is one feature about the vessel 
which willcommend itself to those who havethe working 
of it, viz., there are no obstructions or ladder-ways to 
get over in order to get from one end of the ship to the 
other, a free passage being left all fore and aft at the 
sides of the ship. There are four steel pole masts, 
fitted with fore-and-aft canvas for steadying purposes. 

The propelling engines are illustrated by an engrav- 
ing on page 540 of one of the twin sets for the 
Sylvania. They are very compact, the cylinders 
being 22} in., 364 in., and 60 in, in diameter respec- 
tively, by 48 in. stroke. 

Each cylinder is fitted with ‘a separate liner and 
steam jacketed. The high-pressure and intermediate- 
pressure pistons are fitted with cast-iron Ramsbottom 
rings, the low-pressure pistons having Lockwood's 
patent packing rings andsprings. The piston-rods are 
of mild ingot steel, Gin. in diameter, with separate 
crossheads. The connecting-rods, which are 53 in. in 
diameter, tapering to 7 in., are of iron, with double 
gun-metal bearings on the top ends, and brass bushes 
lined with white metal. Each set of engines has one 
air pump, diameter 22 in., stroke 24 in., fitted with 
Kinghorn’s disc valves; two feed pumps 34 in. in dia- 
meter ; two bilge pumps, 4 in. in diameter; and one 
sanitary pump—all single-acting and worked by levers 
off the intermediate pressure engine. The feed pumps 
are arranged to discharge to the feed-water heater, or 
direct to the boilers. 

The condensers are short, the high-pressure cylinder 
being supported at the back by a duplicate of the 
front column. The condensing surface in each is 
2750 square feet ; the tubes are tinned outside and in, 
and packed with screwed ferrules and linen tape 
packing. The exhaust from the low-pressure cylinder 
enters the condenser through the after column. The 
circulating pumps are two in number, one for each set 
of engines, made by Drysdale and Co., Glasgow. The 
diameter of suction and delivery pipes is 10 in. The 
discharge of the centrifugal pumps is bolted direct on 
t> the condenser end, and the pump and engine are 
supported on brackets attached to the condenser. 

All the shafting was supplied by Vickers and Co., 
of Sheffield. The crankshaft is 124 in. in diameter. 
The crankpins are 123? in. in diameter. The thrust 
blocks are of the ordinary horseshoe type, with water 
circulation through the shoes. There are eight collars 
on each shaft 2 in. thick. The length of thrust shaft 
is 11 ft. 1 in. by 12} in. in diameter, and 21} in. in 
diameter over thrust rings. The intermediate shafting 
is 12 in. in diameter, and the propeller lengths are 
12} in. in diameter. The propellers are 16 ft. in dia- 
meter, each having three blades, with 60 square feet 
of surface, cast by the Manganese Bronze Company. 
The bosses are cast iron. 

Theoutfitof auxiliary engines consistsofoneCameron’s 
quadruple-acting water ballast pump, capable of dis- 
charging 300 tons per hour; two of Carruthers’ 
duplex pumps, having brass water ends, for bilge and 
general service, and together with the ballast pump, 
arranged to discharge into water space of main con- 
denser; one Carruthers’ duplex pump for supplying 
fresh water to cattle from four reserve tanks under 
engines ; two of Quiggin’s evaporators with steam feed 
pump, and one fresh water distiller, together having a 
capacity of 50 tons per 24 hours. The evaporators are 
also fitted to work as condensers for the winches and 
auxiliaries generally, all cf which can also exhaust into 
the main condenser. The circulating water for the 
winch condenser is supplied by either of the water 
ballast pumps and either of the duplex service pumps. 

The boilers are of special interest, and are shown in 
the engravings (Figs. 6 to 10). They are worked under 
Howden’s system of forced draught, which need not 
be described. The fan is 8 ft. in diameter, and is 
driven by one of Chandler’s engines. Two engines 
are provided, one for emergency duty. Two boilers 
were sufficient for the full power, 2725 indicated horse- 
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NORMAND AND SIGAUDY’S WATER-TUBE BOILER. 
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power. These boilers are 20 ft. 3 in. long and 15 ft. in 
diameter. They have each six furnaces 3 ft. 74 in. in 
internal diameter, being fitted with Fox’s flues. The 
following details of each of the two boilers will be of 
interest : 


Number of plain tubes... re ws 542 

+” stay ,, aoe $a 5 274 
Total number of tubes... se ees 816 
Heating surface of tubes ... . .-. 4204 eq. ft. 

“3 ‘ furnaces ee is te Gs 

es “ fireboxes ie ia 8 

AS cs inner tubeplate 90 
Total heating surface ate 4805 ,, 
Steam space... = 800 cub. ft 
Evaporating surface 260 eq. fb 
Weight of water in tons 41.47 
Firegrate on 5 ft. bars 110 sq. ft 
Ratio of firegrate to heating 243 6 


Prubable consumption of coal a square 
foot of grate per hour = 28 lb. 

Safety valves, three combined, each 
3? in. in diameter. 

Limiting tensile strength of steel shell 
plate, 28 to 32 tons Board of Trade. 

Limiting tensile strength of steel shell 
plate, 28 to 32 tons Lloyd’s. 


There is also a large auxiliary boiler for winches, 
electric Jight, &c. There is one of Weir’s feed-heaters 
with steam supply from each set of engines. Two 
pairs of Weir’s feed pumps are fitted, having brass 
water ends and distribution chests, and arranged to 
draw from the sea, evaporator, tanks, condenser, hot- 
well and feed-heater, and discharge to the main and 
auxiliary boilers direct, and through or past Harris's 
feed-water filter to the heater. Steam fire-extinguish- 
ing pipes are fitted to all the compartments of the 
holds and bunkers. Higginson’s steam ash hoists are 
fitted in each stokehold. 

The Sylvania was tried on the Firth of Clyde, run- 
ning first six times over the mile and twice between 
the Cloch and Cumbrae. It was a coarse morning, but 
the speed exceeded the conditions, as the following 
results show : 


Results of Trials of S.S. ‘* Sylvania.” 


Draught forward .. oe ° 15 ft. 9 in. 
«| att os ee . 19,6» 
Pe mean BY eee | 

Dizeplacement 7420 tons 


Six Runs on the Measured Mile. 


Boiler 














6th --| 175 | 180 | 92.0 94.0 2715 


Means on Mcasured Mile. 








Port. Starboard. 
High-pressure cylinder... re 757.°0 815.0 
Intermediate-pressure cylinder .. 840,18 957.7 
Low-pressure cylinder 1080.87 £04.6 
Total .. ae -- 2678.35 2677. 

Total both engines 3 0 6355.65 I,H.P. 
Mean tepeed .. os os as 15.32 knots 
Air preesure in fan discharge ae we 3} in. 

= a ashpit ee we at 

furnace oe Ra : EA 


” ” 


On the two runs between the lights the mean boiler 
pressure was 178 lb., the vacuum, as in the six runs 
on the measured mile, being 28 in. The revolutions 
were, for the port 93, and the starboard 95, and the 
mean powers were as follows : 








Port. Starboard. 
High-pressure cylinder : 772.3 815.1 
Intermediate-pressure cylinder 854.1 1010.8 
Low-pressure cylinder... 1100.9 899.6 
Total a ee 2727.3 2725.5 
Collective indicated horse- 
power ... - - re 5452.8 
Speed __... aes aes : 15.52 knots 
Mean slip of port screw .. 869 percent. 
a starboard .. 6.407 Po 


As to the results on the measured mile, it should be 
stated that on the first run both engines were pulled 
up two or three times by Aspinall’s governor, which 
had been left in gear. On the runs between the lights 
a more direct course was steered, which accounts in 
large measure for the difference in speed. The power 
developed between the lights was equal to 24.8 indi- 
cated horse-power per square foot of firegrate, and 1 
indicated horse-power per 1.72 square feet of heating 
surface. As to coal consumption, no attempt was made 
to measure it, as there was no time, the vessel being 
required on her berth. It was estimated at 86 tons 
per 24 hours. 

The Carinthia was not tried over the measured mile 
or between the lights, but was run a distance of fully 
90 miles, viz., round Ailsa Craig and back to the Tail 
of the Bank. She did the distance in less than six 
hours, equal to 15} knots. Both vessels have been on 
their station for some time, and are working satisfac- 
torily. 


NORMAND’S WATER-TUBE BOILER. 
Mons. J. A. NormManp and Mons. Pierre Sigaudy 
have lately patented the arrangement of water-tube 
boilers which we illustrate above. The object of the 
invention is to prevent variations of pressure and 
water level in such boilers by joining the various 
boilers of a group by pipes or junctions of a size or 
section sufficient to render it impossible for any dif- 
ference of pressure to exist. In pipe boilers, as 
generally constructed, more particularly in the marine 
type, variations in pressure are very considerable, so 
that when several generators are coupled together for 
supplying steam to one engine, the regular distribu- 
tion of the feed water to the different boilers gives 
rise to serious difficulties, since the water has a ten- 











lowest, and where the discharge is consequently the 
smallest. Figs. 1 and 2 show a Normand boiler modi- 
fied according to the present plan. The front ends 
of two boilers are coupled together so as to form a 
single boiler. The bridges are situated at the ends 
ot the furnaces. The products of combustion pass 
under the inverted bridges G, as shown by the arrows, 
before entering the smokebox, A plate D divides the 
smokebox into two parts, and extending inwardly into 
the chimney E separates the currents, this chimney 
being common to the two united generators. The feed 
water is preferably supplied to each of the generators 
separately, so as to secure a uniform production of 
steam. 

Such boilers may be arranged in various ways, ac- 
cording to the size of the vessel to which they are 
applied. They may be placed either longitudinally 
(Fig. 4) or athwartship (Fig. 3), and lateral passages 
may be constructed through the series of outer heating 
tubes to bring the products of combustion out sideways. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 24. 

THE reaction in the iron and steel trades is acquiring 
a momentum that promises to bring prices down to 
ordinary margins. This year’s distribution of rails 
will reach 1,100,000 tons. Next year’s estimates are 
1,500,000 tons, but if things go right 2,000,000 tons 
will be nearer the limit, Railroad orders are increasing 
slowly. The opinion in steel rail circles is that by 
midwinter the requirements for tracks, rolling stock, 
engines, and all kinds of equipments, will be covered, 
or begun at least. Billets are 21 dols. at Pittsburgh. 
Coke is active, Connelsville output 150,000 tons per 
week, Lake ore is high and scarce, and 1896 contracts 
are being quietly placed. The market is not weaker 
exactly, but very little new business is being done. 
All consumers are pretty well supplied for the present, 
and those who are getting short of stock cannot be 
prevailed upon to buy because of the downward course 
the market is taking, Production of pig iron is in- 
creasing, but there is no urgent demand just now. Plate 
and structural material is active and high, but the 
big buyers who come along in December usually will 
seckenl help to fix prices for 1896. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleland Iron T:ade.—Yesterday the attendance 
on ’Change here was only small, the tone of the market 
was somewhat flat, and the amount of business transacted 
was rod large. Although affairs were quiet, a general 
opinion appeared to prevail that prospects for the 
future are fairly bright, and several people expressed 
the belief that next year trade will bs pretty brisk. 
Those who profess to have means of forming an 
opinion, pointed out that in spite of the recent rather 
heavy additions to Connal’s store the Cleveland Iron- 
masters’ Association statistics for October will show a 
decrease in stccks. The uncertainty of the warrant 
market did more than anything else to depress prices of 
pig iron, but producers, nearly all of whom are well sold 
ahead, were disposed to entirely ignore fluctuations 
in warrants, and they would not, as a rule, listen to 
what was regarded as the market quotation for No. 3. 
Merchants sold one or two small lots of No. 3 g.m.b. 
Cleveland pig iron at 38s. 3d. for early f.o.b. delivery, 
and that price was generally named. No.1 Cleveland 
pig was quoted 39s. 3d. The lower qualities were steady 
and in fairly good request. No. 4 foundry was 37s., grey 
forge 36s., mottled 35s. 6d., and white 35s.—all for early 
delivery. Middlesbrough warrants opened at 38s, 24d., 
and closed very easy at 38s. 04d. cash buyers. East 
coast hematite pig iron was in fair request. Ship- 
ments have fallen away a good deaJ, but the inland 
requirements have increased considerably. About 46s, 6d. 
was the price for early delivery of mixed numbers. 
Rather less than the foregoing quotation might have been 
paid for one or two small odd lots from second hands, but 
most sellers held out for the figure named. Spanish ore 
prices varied somewhat. Rubio was — 12s, 6d. buyers 
and 13s. sellers ex-ship Tees, and dealers complained that 
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let o<}) 378 172 91.4 | 93.4 2269 | 2257 | 4527 | 15.32 
2nd vel oe 180 93.8 95.0 2741 2749 | 5490 15.25 
3rd os} ae 180 | 939 95.0 2798 | 2740 | 6539 | 15 65 
4th os}, aan 180 925 94.5 2766 | 2792 , 5558 | 15.25 
6th e-| 175 180 | 94.2 5.0 2777 | 2778 | 5556 | 15.45 
2746 | 5462 | 15.00 








dency to enter the boilers where the pressure is 





quotations were unremunerative. To-day there was prac- 





ENGINEERING. 


[Nov. 1, 1895. 





_ 542 





tically no change in the market, the only alteration being 
in Middlesbrough warrants, which hardened to 38s. 1d. 
cash buyers. 


Manufactured Iron and Stel. — A fairly satisfactory 
account is given of almost all the branches of the manu- 
factured iron and steel trades. Perhaps prices of some 
classes of material do not advance so ally as could be 
wished, but a lot of work is going on, and it is gratifying 
to see quotations moving in the right direction. Steel 
rail makers are exceedingly busy, and have so many 
orders on hand that it is almost impossible now 
to place an order for anything like early de- 
livery, and consumers who a few weeks ago refused to 
buy on the ground that prices were too high are now 
finding that offers of 1/. a ton more do nod tempt manu- 
facturers. An order for execution next month has had 
to be placed with a Continental firm. Common iron bars 
are quoted 5/.; best bars, 5/. 10s.; iron ship-plates, 5/ ; 
iron ship-angles, 4/. 15s.; steel ship-plates, 5!/. 2s. 6d. to 
5l. 53.3 and steel ship-angles, 4/. 17¢. 6d.—all less the 
customary 24 per cent. discount for cash. Heavy sections 
of steel rails are now fully 4/. 15s. net at works. 


The Coul and Coke Trad<s.—F uel prices are not much 
changed. On Newcastle Exchange best Northumbrian 
steam coal is quoted 8s, 3d. to 8s, 6d. f.o.b., and steam 
small is about 4s. There is a rather stronger demand for 
gas coal, and prices have a slight upward tendenvy, Coke 
is very firm, and there are a gocd few inquiries for next 
year’s delivery. The make is being increased. Here 
13s. 3d. is generally quoted for good blast-furnace quali- 
ties delivered at Cleveland works over the first six months 
of next year. 








Tux INnsriruTion OF Junion Enaineers.—The feed- 
water heater and distiller works of Messrs, Caird and 
Rayner, at Commercial-road, London, E., were visited 
by the members of this Institution on the 17th ult. Mr. 
Rayner showed the party over and explained the inter- 
esting special machinery necessitated by the peculiar 
construction of the apparatus produced. The mig ml 704 
bending machines came in for special attention, and the 
manifest excellent system for executing the work was 
much remarked upon. A large number of orders are now 
being carried out. 

Tue Late Mr. H. J. H. Kinc.—The engineering 
world has lost one of its most earnest workers in the 
person of Mr. Henry J. H. King, of Nailsworth, Glou- 
cestershire, who died on Sunday, the 13th ult., at the age of 
50. Mr. King was a pupil of Mr. Henry Hayes, of Stony 
Stratford, where he introduced several improvements in 
steam engines, particularly his sliding eccentric for revers- 
ing gear, lately perfected by Mr David Joy. Larly in 
life he achieved a commercial success with his self-feeding 
and weighing machine for wool cards, which he manu- 
factured at the Polmadie Works, Glasgow. Later he 
established an engineering works at Nailsworth, and 
devoted himself to the improving of the compound mill 
engine with eminently succcessful results. Owing to 
Mr. King’s quiet and retiring disposition, he was little 
known outside his own circle. 





Tur Nortu-Fastrexrn at Huti.—The directors of the 
North-Eastern Railway Company contemplate extensive 
improvements at the company’s Paragon-street station, 
Hull. The premises will be so extended as to provide 
separate accommodation for the companies having running 
powers into Hull over the North-Eastern system. It is 
probable that facilities will even be afforded to the Hull 
and Barnsley Railway, whose central station at Hull is 
now at Cannon-street. The North-Kastern has for some 
time been purchasing property in the neighbourhood 
of Paragon-street. Extensive improvements are also in- 
tended in the dock accommodation provided at Hull, 
including, it is said, the formation of another dock at the 
entrance to the present Humber Dock, by which deep 
water will be secured at all times of the tide. 

Tuk PoL.vurion or THR AIRE AND CaLpEeR.—Oa the 
28th ult. the Klland Urban District Council unanimously 
instructed Mr. Malcolm Paterson, M. Inst. C.E, of 
Bradford, to prepare detailed plans, specifications, and 
quantities of the works for the main outfall works and 
sewage treatment of the district, recently sanctioned by 
the Local Government Board. The circumstances con- 
nected with this sanction are worthy of note, as bearing 
upon the powers of districts and the pollution of rivers. 
The scheme embraces the reception of trade refuse into 
the sewers. The volume of this, in proportion to the 
domestic sewage, is very large; and the Local Govern- 
ment Board recommended the reconsideration of this 
part of the scheme. For eighteen months they held back 
their sanction on this ground only, no alteration whatever 
being suggested in the works proposed. The council, how- 
ever, did not move from what they deemed the fair policy to 
their manufacturers, considering that the responsibility for 
this refuse, accepted as it was by the other woollen districts 
around, and, indeed, in some measure imposed upon them 
by the Rivers’Pollution Act of 1876, belonged to them, and 
should not be refused. To do so, they thought, would be 
to handicap their own largest ratepayers, who would have 
to make and maintain the works in favour of their rivals. 
A further complication existed in the fact that, for a gene- 
ration or more, trade refuse of the same character— 
woollen dyeing and scouring water—has been largely 
received into the sewers of Elland, and in the knowledge 
that capital has been largely invested on the security of 
the relief thus afforded. The assent of the Local Govern- 
ment Board was accompanied by a statement that the 
council, and not they, must take the responsibility of secur- 
ing that no breach of the Rivers Pollution Act shall 
occur. The amount of the loan sanctioned is 13,500/. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—There has been a moderate demand for steam 
coal for prompt shipment. Inquiries for delivery to the 
close of the year are increasing, and some contracts for 
delivery early in 1896 have been concluded at good prices, 
The tone of the market for small steam coal has been 
weak, but prices have exhibited no material change. The 
best steam coal has made 10s. to 103. 6d., while secondary 
qualities have brought 93. 3d. to 9s. 9d. per ton. There 
has been a fair demand for household coal; No. 3 
Rhondda large has made 7s. 9d. to 10s. per ton. Coke 
has been in active demand both for home consumption 
and exportation. Foundry qualities have brought 15s. 6d. 
to 16s. 6d. per ton, while furnace ditto have made 12s. to 
133. 6d. per ton. Iron ore has ruled firm; the best rubio 
has been making 11s. 9d. to 12s. per ton, The manufac- 
tured iron and steel trades have remained active, and 
most of the works are well employed. Quotations for 
steel rails have shown little change. 


Briton Ferry.—The volume of trade in this locality has 
been satisfactory, and future prospects are also becoming 
brighter. The mills at the Villiers Vernon, Baglan Bay, 
and Earlswood Tinplate Works are all fully employed, 
and the same remark applies to the finishing departments 
at these works. The output of pig iron at Briton Ferry 
is also up to the average. 


Kingswood Electric Tramway.—The traffic carried over 
the Kingswood electric tramway during the complete 
week ending Monday shows the popularity of the line, 
92,516 passengers having been conveyed. 


Swansea Docks —Oa Thursday the executive committee 
of the Swansea Harbour Trust had before it a plan for a 
deeper entrance to the South Dock, The scheme con- 
templates the construction of a new lock, 400 ft. in length, 
running from near the Globe Dry Dock into the half-tide 
basin. The old lock is only 300 ft. in length, and will not 
accommodate the larger class of vessels. It will, there- 
fore, be abolished. ‘The old half-tide basin will be con- 
verted into a dock, and it will be possible to raise the 
surface of the water 4 ft. or 5 ft., thus deepsning the 
whole dock. 


South Wales and the Great Western.—On Thursday, 
Friday, and Saturday, a number of the directors and 
chief officials of the Great Western Railway Company 
made an inspection of the company’s works, traffic 
arrangements, &c., in Monmouthshire and South Wales, 
At nine o'clock on Thursday, a special train was in 
readiness at Newport to convey the party over the com- 
pany’s lines in Monmouthshire. The train comprised a 
handsomely appointed directors’ saloon, a dining car, a 
second saloon, a composite carriage, &c. Lord Emlyn 
(chairman of the company), Mr. A. Hubbard (deputy- 
chairman), the Earl of Cork, Col. the Hon. C. E. Edge- 
cumbe, Mr. David McIver, and several other gentlemen, 
comprised the directors’ party, while the officials ranged 
from Mr. H. Lambert (the general manager) downwards. 
A quarter of an hour was spent in Ebbw Vale; the train 
then returned to Aberbeeg, and proceed up the eastern 
spur of the Western Valleys as faras Nantyglo. After 
another brief stoppage, the return journey was com- 
menced, and the party travelled vid Lianhilleth Junction 
to Crumlin, over the famous viaduct, and westward as 
far as Llancaiach. The train afterwards returned vid the 
Crumlin Viaduct to Pontypool-road. The party then 
proceeded as far as Coed-y-Gric Junction, where they 
were transferred to the Eastern Valleys (Monmouthshire 
branch), The visitors ultimately revurned by the Eastern 
Valleys’ mineral line to Newport, and thence to Cardiff. 
Asa result of the visit, it is understood that the doubling 
of the line between Cardiff and Newport, and a portion 
of the Western Valleys line, will be commenced almost 
immediately. It is further proposed to place the Mon- 
mouthshire Valleys in direct communication with the 
Bute docks by a special mineral line. Siding accom- 
modation is also to be increased. It is further proposed 
to construct a pieca of new line between Patchway and 
Swindon, so as to obviate a long detour which now 
occurs in passing through Gloucester on the north, or 
Bristol and Bath on the south. On Friday the directors 
proceeded to Bridgend for the purpose of touring through 
what is known as the Ogmore district. On Saturday 
the Penarth, the Barry, and the Bute docks were visited. 
The party returned to London on Saturday evening. 


The Great Western and Competiticn.—One of the chief 
officials of the Great Western stated, on Monday, that 
the company’s new Patchway and Swindon line, if 
authorised, will be proceeded with at once. When the 
new line is completed, some of the trains will run from 
Newport to London and vice versé without a stoppage. 
The new Great Western route to London will be 25 miles 
shorter than the competing route proposed vid Oxford. 


The South Wales Coal-Field.—The Bute Docks Com- 
pany proposes to apply to Parliament next session for 
powers to construct new lines of railway to connect the 
whole of the Monmouthshire coal-field with Cardiff, so as 
to counteracs the contemplated action of the Barry Dock 
directors, who propose to construct a railway from the 
main line of the Barry, near St. Fagan’s, to join the 
Rbymney Railway, and bring the Monmouthshire coal- 
field in direct communication with the Barry Dock 
system. The Bute Docks Company claim that the route 
which they propose will be the more direct. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Heavy Branches.—The improvement in business 
still continues to slowly and steadily gather strength. 
Prices for finished material continue firm at the recent 
figures, makers being still anxious to assist a steady im- 





provement rather than a spurt. If the improvement can 
only be maintained, it will no doubt ——- be possible 
to obtain once more a reasonable trade profit. ore en- 
couraging repords are coming to hand from representatives 
who are on the road. They find it more easy, they say, 
to obtain orders, and accounts are being paid more 
promptly. In the English, Scotch, and Irish markets 
some very good indents have been received for all kinds of 
edge tools, as well as cutlery. Some houses are very busy 
with skates, having as much work on hand as they will 
get through this year, even with overtime. There is a 
more cheerful tone in the cutlery and white metal trades, 
as season orders are coming in freely. 


The Coal Trade.—The Yorkshire Miners’ Association 
has compelled the men employed at Wath Main Colliery 
to resume work on the terms on which they came out, 
the questions in dispute to be afterwards settled. As a 
whole, trade is better, and though the pits are not 
averaging more than 44 days per week, and there are 
large supplies forward at many collieries, prices are more 
ee maintained, and values are improving. The 
colder weather has improved the demand for house coal 
very considerably, and a large tonnage is now leaving the 
district. Barnsley house makes from 7s. 6d. to 8s. 6d. 
per ton; Silkstone best, 83. to 93. per ton; ordinary 
qualities of Silkstone from 7s. to 7s. 6d. per ton; Flock- 
ton, 7s. to 7s. 9d. per ton ; thin seam coal from 6s. 6d. per 
ton. There has been a falling off in the demand for steam 
coal for export, and despatches for Hull are declining, 
though probably they are not below an average for the 
season. The general home demand is fair, however, and 
the railways are taking a good tonnage. Prices are fairly 
steady at 6s. 6d. to 7s. 3d. per ton for Barnsley hards ; 
other qualities from 6s. perton. Gas coal isin large de- 
mand, and many of the Silkstone pits are working full 
time in consequence, 


Collapse of the Shariston Miners’ Dispute.-—Oo Monday 
evening, in the Miners’ Institute, Shariston, a meeting of 
the miners employed at the Stanley Main and Haigh 
Moor pits was held. The meeting was specially to con- 
sider what steps were to be taken owing to several miners 
being evicted from their homes, and notified to leave 
theiremployment. A ballot had been taken, and 400 out 
of 500 had voted in favour of a strike. The dispute, how- 
ever, fell to the ground on a technical point, not three- 
fourths of the members of the union having voted. 


Death of Mr. H. D. Pochin.—The death occurred on 
Tuesday, at the age of 71, of Mr. H. D. Pochin, a well- 
known capitalist and engineer. He was one of the most 
remarkable men connected in recent years with the great 
coal, iron, and steel industries of the country. He joined 
the board of directors of John Brown and Co, Atlas 
Works, when the concern was converted into a limited 
company in 1864. He held a very large interest in the 
Sheepbridge Coal and Iron Company, and he was elected 
chairman of the directors on the death of Mr. Fowler. 
Mr. Pochin was also a director of the Staveley Coal and 
Tron Company, Bolckow, Vaughan, and Co., Palmer’s 
Shipbuilding Company, Tredegar Coal and Iron Com- 
pany, and of two railway companies. He waa formerly 
ak * Stafford, and on one occasion was Mayor of 
Salford. 





PrERsONAL,--The Yost typewriter has justbeen awarded 
another gold medal, the occasion this time being the Belfast 
Art and Industrial Exhibition. This makes the 10th 
gold medal (and highest award) granted to the Yost 
machine.—The Stanton Iron Works Company, Limited, 
inform us that, owing to the retirement of Mr. Frederick 
Davis, their London agent, they are giving up their office 
at the Palace Chambers, Westminster. They will in 
future be represented in London and the south and west 
of England by Messrs, Beck and Co., Limited, 130, Great 
Suffolk-street, Southwark. 





Tue Late Mr. Yost.—From America comes intelli- 
gence of the death of Mr. G. W. N. Yost, the veteran 
inventor of the Yost typewriter and other labour-saving 
devices. Mr. Yost is justly entitled to rank amongst 
the world’s great inventors, as he had more to do in 
making the writing machine a practical instrument of 
mercantile value and real utility than any other man. 
As the result of his great experience in the improvement 
of earlier typewriters, Mr. Yost was ultimately enabled 
to produce the wonderfully successful instrument which 
bears his name. For some years past the inventor has 
not personally supervised the work at the great fac- 
tory. 





Tur Beruin Exposition or 1896.—The preparations 
for the Industrial Exhibition to be opened next year at 
Berlin are now in full swing. Ways and means have 
been provided from all sides in no niggardly spirit. The 
Committee of Works has voted 25,000. with which to 
raise buildings, make propagandas, and organise matters 
generally. he Berlin Town Council have bestirred 
themselves ; 170,000. are to be spent in street improve- 
ments for easier access to the exhibition, and in building 
new bridges. Three new electric railways (with rolling 
stock) will cost 50,000/., and a similar amount the new 
exhibition station and the new roads (to be added to the 
two existing) of the Metropolitan and Circular Railway. 
The neighbouring communities will not be left behind. 
They are going to improve the roads at an expense of 
another 50,0007. There are to be an ‘* Old Berlin,” Cairo, 
a panorama of the Alps, and several private ventures ; 
the cost of building alone amounting to more than 
150,000/. Such a magnificent enterprise must bear fruit. 
The whole city seems already to plan and work for the 
success of the Great Exhibition of 1896, 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasgow Pig Iron Market.—Thursday’s market was firm 
at the opening, at 47s. 4d. per ton cash for Scotch iron, 
receding, however, 1d., and then improving to 47s. 5d. per 
ton. The firmness remained up till the close of the market, 
when the settlement prices were : Scotch iron, 47s. 44d. per 
ton; Cleveland, 38:. 74d.; Cumberland and Middles- 
brough hematite iron, 483. 6d. and 46s, 44d. per ton, 
respectively. A moderate amount of business was done 
in the warrant market on Friday forencon, when about 
15,000 tons of Scotch and 5000 tons of hematite iron 
were sold, and prices were very firm. The former ad- 
vanced 4d. and the latter 1d. per ton. A large business 
was done in the afternoon, and prices were easier, partly 
a3 a result of the resolution arrived at by the operative 
engineers on strike at Belfast. About 25,000 tons of all 
kinds changed hands, and prices gave way all round 1d. 
to 3d. per ton. The closing settlement prices were, re- 
spectively, 47s. 3d., 383. 74d., 483. 44d., and 46s. 3d. 
per ton. There was a fair amount of selling on Mon- 
day forenoon, operators going for a deadlock on the 
Clyde in connection with the dispute in the marine 
engineering shops. Prices were flat, declining all 
round 14d. to 2d. per ton. About 10,000 tons of 
Scotch and 5000 or 6000 tons of Cleveland iron were 
sold in the afternoon, when prices were steady, 
the settlement quotations being 47s. 14d., 383, 44d., 
483. 3d., and 46s. 14d. per ton, respectively. The market 
was active on Tuesday forenoon, when quite 25,000 
tons were sold—10,000 tons of Scotch, 7000 tons of 
Cleveland, and 8000 tons of hematite iron were dis- 
posed of. The tone of the market was flat, and prices 
were from 2d. to 3d. per ton lower. There was some 
heavy selling in the afternoon. The tone was very 
depressed. Cumberland hematite iron declined in price 
44d., making 8d. per ton on the day. Other sorts 
dropped lesser amounts. About 30,000 tons of iron were 
dealt in, and the settlement prices were, resp:ctfully, 
46s. 104d., 383. 14d., 478. 74d., and 453. 104d. per ton. 
The market was very flat this forenoop, and there was a 
considerable amount of weak selling, fully 40,000 tons of 
all kinds changing hands. Prices lost 4d. to 1d. per ton. 
In the afternoon there was some ‘‘ bear” covering, and 
prices hardened a little all round. About 25,000 tons of 
iron were dealt in. The settlement prices were 46s. 10}d., 
33s. 14d., 47s. 74d., and 463. per ton respectively. The 
following arethecurrent quotations forseveral No. 1 special 
brandsof makers’ iron: Clyde, 51s. 6d. per ton ; Gartsherrie, 
52s. ; Summerlee and Calder, 523. 6d. ; Coltness, 533. 6d. 
—the foregoing all shipped at Glasgow ; Glengarnock 
(shipped at Ardrossan), 51s. 6d.; Shotts (shipped at 
Leith) and Carron (shipped at Grangemouth), 533, 6d. 
per ton. There are still 78 blast-furnaces in actual opera- 
tion in Scotland, as compared with 55 at this time last year. 
Two furnaces that were making ordinary iron at Coltness 
Iron Works have been put on hematite ironstone. Last 
week’sshipments of pig ironfrom all Scotch ports amounted 
to 6005 tons, against 5178 tons in the — week of 
last year. They included 100 tons for the United States, 
110 tons for Canada, 118 tons for Australia, 865 tons for 
Italy, 105 tons for Russia, 110 tons for Spain and Portugal, 
smaller quantities for other countries, and 4104 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 312,828 tons yesterday after- 
noon, as compared with 310,135 tons yesterday week, thus 
showing an increase for the past week amounting to 2693 
tons. 


Finished Iron and Stee! Trades.—The general tone of 
the iron and steel trades in the manufactured department 
continues to be fairly good. In respect of finished iron 
there is a moderate amount of business doing, and the 
stecl works are in most cases busy, but there is not yet 
any advance of prices to announce. After being closed 
for some years, the Drumpellier Iron and Steel Works, 
Coatbridge, are about to be restarted by Mr. Spencer. In 
the meantime only the forge portion is to be put into 
operation. It embraces eight double furnaces. 


Extension of Eglinton Iron Works.—Messrs. William 
Baird and Co. are making extensive additions to their 
Eglinton Iron Works at Kilwinning, Ayrshire. They 
are building three new blast-furnaces and introducing the 
most approved appliances for taking off the by-products. 
It is stated to be their intention to increase their output 
of hematite iron, in view of which they have lately 
opened up extensive mines of the finest quality of hema- 
tite ore at Monte de Hierre, near Seville, in Spain. 


Sulphate of Ammonia.—In respect of this commodity 
the Glasgow market was again very dull last Friday, no 
business being reported, and the nomiral quotation being 
round 9/. per ton. On Monday the market was decidedly 
weaker, the nominal quotation being 2s, 6d. per ton lower ; 
indeed, business is said to have been done on that day 
down as low as 81, 168, 3d. per ton, while 87. 153. per ton 
was reached yesterday. 


Glasgow Copper Market.—Some business was done in 
copper last Thursday forenoon at 45/. 123. 6d, per ton cash, 
and in the afternoon at 45/. 16s. 3d. up to 45/. 18s. 9d. per 
ton cash, and 46/. 10s. three months. Only one lot changed 
hands on the following day, and in the afternoon quota- 
tions were 1s, 3d. per ton lower. On Monday afternoon 
150 tons of the metal changed hands at 45/. 13s. 9d. per ton 
cash, and the sales yesterday were 100 tons at each session 
of the market. Prices declined to the extent of 132. 9d. 
per ton. The market was flat this forenoon. Some 300 
tons of copper were disposed of, and prices fell 3s. 9d. per 
ton. In the afternoon 100 tons were dealt in, and prices 
rallied 2s. 6d, per ton, 


Shipbuilding Contracts.—Messrs. Robert Duncan and 





Co., Port Glasgow, have secured an order for a four- 
masted fore-and-aft schooner for foreign owners. The 
vessel will be schooner-rigged throughout, will register 
2000 tons, and will be capable of carrying 3500 tons dead- 
weight.—The Kosmos Steam Navigation of Hamburg 
have resolved on placing an order for two 6000-ton 
steamers with a Clyde shipbuilding firm. A similar 
steamer for the same line is to be built in Germany, 
where there are so many orders on hand for new ships that 
agreements can only be concluded for delivery after a 
long interval. All the three steamers will be fitted with 
quadruple-expansion engines.—Messrs. Rankin and Black- 
more, Greenock, are to supply the triple-expansion engines 
that are wanted for the Amazon, passenger steamer, which 
Messrs. A. Rodger and Co., Port Glasgow, have recently 
contracted to build, 


A Railway Haulage Rope.—The haulage rope used by 
the North British Railway Company in the tunnel be- 
tween (ueen-streep and Cowlair Stations, Glasgow, is 
2280 fathoms long, and weighs upwards of 24 tons. One 
such rope generally lasts about 17 months, and in that 
time it hauls fully 23,000 trains. 


Burntisland Harbour Ex'ension.—It is stated that 
arrangements have bsen concluded between the North 
British Railway Company, the Fife coalmasters, and the 
Burntisland Harbour Board for an extension of Burnt- 
island Docks, at a probable cost of about 250,000/. 





MISCELLANEA. 
THE Canadian troop; are to be armed with the Lee- 
Metford rifle, the previous order for Martini-Metford 
rifles being cancelled. 


Third-class dining-room cars are to be placed on some 
of the Great Northern trains running between London 
and Leeds, 


The American Line steamship St. Louis broke her 
rudder on her last passage across the Atlantic. This is, 
we believe, the second time this accident has happened on 
these boats. 


Mr. F, Attock having resigned his position of carriage 
and wagon superintendent to the Lancashire and York- 
shire Railway Company through ill-health, the directors 
have placed {the carriage and wagon department under 
the chief mechanical engineer, Mr. J. A. F. Aspinall. 


The traffic receipts for the week ending October 20 on 
33 of the principal lines of the United Kingdom amounted 
to 1,584,3962., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,509,238/., with 18,522? miles open. 
There was thus an increase of 75,1587. in the receipts, and 
an increase of 217} in the mileage. 


The value of the exports from Canada increased from 
17,800,000/. in 1885 to 23,600,000/. in 1894, showing an ad- 
vance of 33 per cent. The value of the imports into 
Canada increased from 21,800,000/. in 1885 to 24,600,000/. 
in 1894, showing an advance of 13 percent. The largest 
proportion of Canadian commerce is that carried on with 
the United Kingdom ; the United States rank second. 


The Pittsburg Reduction Company has closed a con- 
tract with the Niagara Falls Hydraulic Power Manufac- 
turing Company for 3000 horse-power, delivered in the 
shaft of the turbines to be placed under the high bank by 
the Hydraulic Power Company. The Reduction Com- 
pany will instal upon these turbines direct current gene- 
rators, the current from which will be used for the manu- 
facture of aluminum. 


_ The German Navy contemplates a more universal adop- 
tion of the three-propeller system. The only ship hitherto 
fitted with three propellers is the Kaiserin Augusta, and 
at first they did not seem to answer very well. Several 
alterations and modifications having been made, the 
results have very materially improved, so much, in fact, 
that further exhaustive tests have been ordered, with a 
— of fitting several new large ships with three pro- 
pellers, 


The report on the Manchester Ship Canal has just been 
issued by the corporation engineer, Mr. Hill. He esti- 
mates that there is a balance of available capital of 
239,000/., but the whole of this will be immediately 
required. The dredging difficulty is still most serious, 
and he recommends that all savings should be applied to 
that object. He recommends that the formation of a 
depreciation and renewal account should be at once com- 
menced, for if it is not repairs and renewals will fall too 
heavily on particular years. The increasing traffic will 
also require further expenditure on equipment. 


The railway record has again been broken in the States, 
where, on the 24th ult., a train, consisting of an engine, 
tender, and three coaches, ran 510.1 miles, from 100th- 
street, Chicago, to Buffalo Creek, Buffalo, in 481 minutes 
7 seconds, which gives an average speed of 63.6 miles per 
hour. Apparently, however, the train was timed not 
from start to stop, but between fixed points, so that to 
compare with other long runs, something should be added 
to the gross time sta above. There were, however, 
some 24 intermediate stops for various reasons, which 
shows the performance to have been a very remarkable one. 


We have received a copy of the souvenir edition of the 
Street Railway Journal, New York, which has been issued 
in honour of the Montreal convention of the American 
Street Railway Association. The work in question is of 
the most interesting nature, containing as it does most 
excellent views of the principal Canadian cities, tegether 
with descriptive letterpress dealing not only with their 
street railway systems, but also with some of the principal 
architectural and social features of the communities con- 
cerned. The issue is printed on highly glazed paper, which 


has allowed full justice to be done to the excellence of the 
type and process blocks used. Even those not directly 
connected with tramway work, will find much to charm 
them in the particulars given of many important portions 
of our great colony. 


A new proposal dealing with the London water ques- 
tion has been made by Mr. W. H. Dickenson, the deputy- 
chairman of the London County Council. In substance, 
he suggests that nothing more should be done by the 
Council till 1931, at which time it is possible that if London 
maintains its rate of growth the resources of the Thames 
and Lea Valleysmay beexhausted. At thatdate hesuggests 
the undertakings should be taken over at the value of the 
plant simply. In the meantime he wants more efficient 
inspection as to quality, though it is hard to see in what 
way the work of the extremely able men who now test 
the quality of the supply could be improved. Several 
other suggestions are made by Mr. Dickenson on minor 
— ut the main features of the scheme are as 
stated. 





University CoLttecre, Lonpon,—Evening classes for 
advanced lecture and laboratory work will be opened 
early this month. The departments open will be 
applied mathematics, mechanical engineering, electrical 
engineering, and chemistry. Students wishing to enter 
should communicate by letter with the professors of the 
subjects they propose to take up. This work is being 
carried out at the wish of the Technical Education Board 
of the London County Council. 





GERMAN NAvAL ARRANGEMENTS.—The German Govern- 
ment has made arrangements for the utilisation, in time 
of war, as armed cruisers, of the Transatlantic steamships 
Fiirst Bismarck, Normannia, Columbia, and Augusta 
Victoria. of the Hamburg-American Line ; and the Spree, 
Lahn, Havel, Traave, Saale, and Aller, of the North 
German Lloyd. The vessels will be prepared to carry 
eight 6-in., four 7-in., four 6-pounder, and 14 machine 
guns. 





New Frencu Cruisers.—Although the plans have 
not yet been definitely adopted of the two crotscurs- 
corsaires, or commerce destroyers, which are to be added 
to the French Navy under the names of Guichen and 
ChAteaurenault, the preliminaries of the contracts have 
passed before the ‘‘Commission des machines et du 
grand outillage,” and it is possible to describe their 
general features. The proposed length of each is 442 ft., 
with 53 ft. 8in. beam, and a displacement of 8500 to 8800 
tons. For protection there will be an armoured deck, 
2in. thick, with a splinter-proof deck below, the space 
between these being subdivided by the cellular construc- 
tiop, and used for supplementary coal and general storage. 
There will be a light quick-firing armament, including two 
6.2-in. guns disposed fore and aft, six of 5.5in., of which 
four will be in the battery, each with revolving shield in 
an armoured compartment from which it will be handled, 
and one on each side in a sponson, and many ot ers of 
1.85 in. Three engines, each developing 8000 horse-power 
and driving an independent screw, are intended to give 
a speed of 23 knots. Steam will be supplied by 36 groups 
of water-tube boilers, in six compartments fore and aft of 
the engines. The D’Allest type of boiler is proposed. The 
range of the cruisers will be 7500 miles at 12 knots. 





Guascow CEentTRAL Raitway.—Colonel Addison made 
an inspection, on behalf of the Board of Trade, of the 
eastern section of the Glasgow Central Railwav on the 
30th ult., and was accompanied by Mr. Charles Forman, 
the engineer of the railway; Mr. Dundas, C.E, of the 
Caledonian Railway; and other Caledonian Railway 
officials. The colonel was well satisfied with the works 
and the eastern part of the line will be opened to day 
(Friday). We fully illustrated and described the works, 
in our 53rd and 54th volumes, and on page 85 «antz re- 
viewed recent progress, so that it is only necessary here 
to indicate the general arrangements. The portion to be 
opened for passenger traffic is from the Cross Station, in 
the centre of the city, eastward to Strathclyde Junction, 
about two miles, that is the eastern extremity of the line, 
and except for the last quarter of a mile ib is entirely 
underground. The service of trains is to be between the 
Cross and Rutherglen every half-hour, from 5 a.m. to 
1046 p.m. The permanent station buildings on the sur- 
face at the Cross have not yet been built, eo that there is 
only in the meantime temporary access from the streeb 
to the island platform, 450 ft. long by 36 ft. wide, and here 
the stationmaster’s room is temporarily used as a bcok- 
ing office. The Cross Station is a very fine cne, well 
ventilated by openings at both ends, and the plat- 
form buildings are very commodious and convenient. 
The other stations, ¢ ¢ , Glasgow Green, Bridgeton Cross, 
and Dalmarnock, are permanently finished, station build- 
ings and everything, and they are also splendid structures 
of the most modern description. The western portion of 
the line, that is, from Stobcross westward, was opened in 
November, 1894, for goods and mineral traffic, and the 
benefits to the company in thus getting direct access to 
the Queen’s Dock, have surpassed all expectations. The 
traffic to and from the docks is very heavy, and is daily 
developing. The portion of the line between the Cross 
and Stobcross, yet to be opened, is finished with the 
exception of about 250 yards, forming the site of the 
Central Low-Level Station. The Central Low-Level 
Station is being pushed on rapidly, and, notwithstanding 
the difficulties of the work, it will be comp'eted next 
summer, before which, however, goods traffic will te run 
right through the entire length. The locorotives being 
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AT THE MONTPARNASSE RAILWAY STATION, PARIS. 


(For Description, see Page 548.) 
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THE COMMERCIAL ELEMENT IN 
COLONIAL GOVERNMENT RAILWAYS. 

A couple of years ago we had occasion to refer 
to a vigorous competition which existed between 
the Government railways of New South Wales 
and Queensland, the latter colony making com- 
plaint that the stronger system was taking undue 
advantages in trying to capture the export traflic 
in wool and other products from the border farms. 
The New South Wales terminals at Bourke and 
Narrabri are much nearer the border than the 
southern line of the Queensland system, and, not 
satisfied with this, the management cut through 
rates. From reports from both colonies which 
have just come to hand, it is apparent that efforts 
to bring about an amicable settlement have failed. 
Possibly this is not cause for regret ; the competi- 
tion may be directly for the benefit of both colonies. 
It involves the keen commercial element which is 
very desirable in railways, whether Government 
or privately owned. A Government railway is, as 
arule, prone to rest satisfied with moderate effi- 
ciency, irrespective of the needs of the trader ; 
a railway company cannot, for obvious reasons, 
afford to take up the same independent attitude. 
As we shall presently show, Government railways 
have their advantages in the colonies, so that if 
these can be obtained without forfeiting the benefits 
of the commercial system, there must be gain. 

The New South Wales railway system has for 
some years been conducted on commercial prin- 
ciples. Mr. Eddy and his colleagues have nothing 
of the leisurely or red-tape attitude of the Govern- 
ment official, and Queensland seems also to move 
in the same direction. We read: The differential 
rates quoted for traflic for competitive areas in the 
south-western district of Queensland have been 
still further extended and reduced with the view 
of retaining the traffic which properly belongs to 
Queensland, and prevent its being diverted to New 
South Wales and South Australia. A very large 
portion of the traflic, however, which legitimately 
belongs to Queensland, still finds its way over the 
border, and will continue to do so in spite of any 
reduced rates that may be quoted, until railway 
communication has been established from Charle- 
ville terminus, south-west into the borderland at 
Cunnamulla and Thargomindah, and from some 


0| other point on Queensland’s southern line through 


the St. George district. Mr. Mathieson, the rail- 
way commissioner, clearly recognises the best 
solution, for these three extensions would bring his 
railway system within 60 miles of the border, at 
three points where traffic is assailed by the neigh- 
bouring colonies. That there is traffic awaiting 
these extensions is shown by the fact that around 
the prospective St. George’s terminus there are 
750,000 sheep, and at Cunnamulla half a million, 
without considering the great farms on the route. 
Under these conditions it is to be hoped that the com- 
petition will continue, not only until these lines are 
completed, but until the remaining 60 miles are 
traversed by each of the colonies to connect the two 
systems. Broken Hill, the terminus of the South 
Australian system, is much further off, and the link 
may not, therefore, be forged so soon. It is 200 








miles from the proposed terminus of the Queensland 
system, but 160 miles from the existing terminus 
of the New South Wales lines. The Darling River, 
however, provides some means of communication 
in the intervening territory. 

Of course Government railways can only be built 
under the sanction of the electorate. Often the 
electorate of a district clamour for a line within 
their own area, while denying similar privileges to 
other localities, and representatives have been sent 
to the Legislature as a reward for their oft-repeated 
promises to carry through such lines. It is 
notorious, also, that by the process well known as 
log-rolling such lines has, in some countries, been 
authorised. Under the new commercial régime, 
where the Legislature must accept or reject the 
recommendation of the Railway Commissioners 
rather than that of the specially-briefed legislator, 
the tendency of the legislator and elector is to 
resent preferences, unless positive evidence exists 
of a speedy return for expenditure. Pioneer lines 
in the south of a colony awaken jealous opposition 
from the north, east, and west. But if the com- 
petitive element can be infused into the case, 
human nature undergoes a change. The same 
psychological trend which made the shareholders of 
the London and North-Western Company applaud 
the expensive run to Aberdeen to beat the east 
coast route train, characterises the people of 
Queensland in their desire to outwit New South 
Wales in their traffic competition. 

Each step taken is of advantage to the colonies. 
If rates are reduced in the south-west, they will, as 
a general practice, be reduced in the north-east. In 
such matters commercial equity requires uniformity. 
Thus we read that in Queensland the rates on wool, 
flour, agricultural produce, timber, coal, and live 
stock have been considerably reduced, and the 
general goods classification revised with the view 
of removing articles to lower classes. It is antici- 
pated, too, that the increase in traflic consequent 
on the reduction will compensate for any decrease 
in gross revenue. This is essential if the lines are 
to be commercially successful. The chief advan- 
tage of Government ownership may operate against 
this, as lines have occasionally to be projected 
in districts where they are not immediately 
successful, although very necessary to the de- 
velopment of the resources of the country. While 
refraining from entering upon the general question 
of State ownership, exemplification may be made of 
this advantage of Government railways. In this 
country the less remunerative lines, when associated 
with the main lines, are valuable as contributories 
to through traffic, and although they do not pay of 
themselves, are well worth possession, In Ireland 
some railways do not pay because they are isolated, 
but might do soif they formed part of one of the 
great systems. In the colonies, and particularly in 
Queensland, there are many isolated lines connect- 
ing the interior with ports, and these are barely 
self-supporting in their earlier years, so that they 
must be helped by revenue earned in more pros- 
perous regions. Thus in Queenstown we find that 
on the Cooktown line the earnings per train-mile 
are 2s, 3}d. and the expenditure 5s. ; on the Cairns 
line 4s. and 6s. 3d. respectively ; onthe Bowen line 
1s. 3}d. and 4s. 34d. respectively. These are 
pioneer lines, isolated because of geographical con- 
ditions, but they are probably necessary for deve- 
lopment purposes, and the richer southern, 
northern, and central lines can accept the burden 
of these losses with their net gain per train-mile of 
2s. to 4s. So also in New South Wales 1180 miles 
of outlying lines involve a net loss, after providing 
for interest, of 339,000/. ; but there is every pro- 
spect that these will yet repay their debts while 
developing the country. They are in some cases 
promoted in districts where private capital would 
fear to venture. 

The mean result must be considered when new 
lines are being projected, and we feel certain that 
so long as the railways are conducted on commer- 
cial lines, with the least regard to political agita- 
tion, gain must result. That is being borne in 
upon the colonies one by one. In South Africa 
the principle is to be given effect to by the ap- 
pointment of a general manager or commissioner, 
and in connection with the Uganda Railway a rail- 
way engineer has been chosen. A Board of Inquiry 
in Victoria state their conviction in most unequi- 
vocal terms. They recommend the complete sepa- 
ration of the railways from the State, and the 
placing of them under a board of five trustees with 
a general manager. Had this been done earlier, 
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the annual saving would have been 365,000). One 
result in this case would be a reduction of wages, 
which have been inflated owing to the influence of 
politics and party. We could quite fancy such a 
saving as is thus indicated by the Committee of 
Inquiry to be possible, for Victoria, a most compact 
colony with an extensive railway system, shows 
about the poorest return to capital of the Aus- 
tralian Government railways. Practically 60 per 
cent. of revenue is absorbed in expenses, while in 
other colonies less than 57 per cent. suffices. When it 
is remembered that the gross revenue is 2? millions, 
it will be understood that a difference of 3 per cent. 
would add 80,000/. to the net profit. There are 
reasons why Victoria should show even better than 
some of the other colonies. 

Again, in Western Australia, although a most 
satisfactory economy has been attained, it is more 
and more recognised that the same commercial 
element must be introduced, and a Railway Com- 
missioner appointed. The Minister of Railways, 
in presenting to the Legislature the annual report 
for 1894-5, said : ‘‘ As time goes on and the business 
of the country increases, the position of Com- 
missioner of Railways holding a Ministerial posi- 
tion will become more and more arduous, 
and, to my mind, more impossible. The experi- 
ence of the other colonies has shown that the 
railways give better results when severed from 
direct Ministerial control. I venture tosay, there- 
fore, that the time is not very far distant when the 
Government of this colony will find it wise and 
expedient to place our railways under the special 
direction of an independent Board of Commis- 
sioners, who would be more free to work the rail- 
ways on purely commercial principles, untram- 
melled and unfettered ia any way by Parlia- 
mentary influence.” Mr. Venn, who has been four 
years the Minister in control of railways, proposes, 
therefore, to recommend to his colleagues in the 
Cabinet that a Railway Commissioner and a 
Public Works Commissioner be appointed. He 
was careful to emphasise the prosperity of the rail- 
ways, and some of the figures he gave were exceed- 
ingly instructive. The gross revenue, for instance, 
has increased from 45,113]. to 296,000/. in 
five years, due largely, of course, to the de- 
velopment of gold-mining, and at the same time 
the percentage of profit to capital has improved, 
being now 5.44 per cent. For the sake of com- 
parison he mentioned that in the Cape Colony it 
was 5.32; South Australia, 3.54; New South 
Wales, 3.6; Victoria, 2.89; Queensland, 2.68 ; 
and Tasmania, 0.61 per cent. Economy has been 
reached in Western Australia by several means, by 
improvements in administration, construction, and 
equipment, by the use of heavier locomotives, and 
in this connection it may be noted that work is 
being carried forward for the lessening of gradients, 
and for increasing the tractive power of locomo- 
tives, the orders now being executed representing 
154,000/. Again, the progressive spirit is reflected in 
the provision of sleeping cars for the goldfield trains. 
Great attention is being paid to the disposition of 
repair shops, as here it is recognised there is leak- 
age, as compared with other colonies. That the 
expenses are minimised is shown by the fact 
that the percentage to revenue is 6150. In 
the Cape Colony it is 54.70; New South Wales, 
54.46; South Australia, 56.98; Victoria, 59.99 ; 
Queensland, 56.75; New Zealand, 62.70; and 
Tasmania, 85.02. Loca! conditions, which need 
not be entered into, give Western Australia some 
advantage over some other colonies; the gauge, 
for instance, is much narrower, and this affects 
the cost of construction also. But it is sur- 
prising to note how much less the Western 
Australian line costs than others. Western Aus- 
tralia cost 3804/. per mile; Queensland, 69021. ; 
South Australia, 7297/.; New Zealand, 77711. ; 
Tasmania, 8382/.; Cape Colcny, 90091. ; Victoria, 
12,5701.; and New South Wales, 14,3351. The 
traflic is comparatively light, and the permanent 
way correspondingly light, so that until we get the 
report laid on the table it would be idle to draw 
wrecise conclusions. It is sufficient that the 

finister of Railways considers a Railway Commis- 
sioner necessary, notwithstanding the successful 
working, and that, in fact, reductions in freights, 
involving a loss of 40,000/., can be made now. 

(Jueensland, whose railways are as widely sepa- 
rated as they well could be, manages to work with 
56.75 per cent. of revenue, notwithstanding the 
heavy loss on some of the lines. The total mileage 
is 2379, at which it has stood for three years, but 





there has been a great expansion of goods traffic in 
that time from 720,000 to 900,591 tons, and in 10 
years it has grown, from 408,000 to 900,000, at a 
much greater ratio than mileage, The goods re- 
ceipts, however, have not expanded pari passu 
In three years the addition has been only 13,5001. ; 
while in 10 years it has been only 258,0001. This 
indicates cheaper rates, so that the decrease of 1s. 
in the gross earnings per train-mile is explained by 
this greater encouragement offered for the expansion 
of trade. In other words, every ton of goods which 
10 years ago paid about 22s. , now pays about 15s. 6d., 
and in that time the average haul has been greater 
as a result of the extension of railways to the 
interior. The passenger receipts are rather less 
than three years ago; and on the 10 years the 
ratio of increase does not equal that of the addi- 
tion to mileage. But the expenses per train-mile 
have been steadily decreasing. Ten years ago 
they were about 3s. 6d. ; now they are 2s. 114d., 
and as the mileage is now close upon four millions, 
this saving of 6d. represents a large sum, and 
offers the best encouragement for a vigorous rail- 
way policy based on commercial lines. The return 
to capital for the year ending June last is 2.684 
per cent., and this is the highest since the rail- 
ways were extended into the interior. It has 
steadily improved since 1888. 

Turning now to the New South Wales Railways 
return, sent us by the Commissioner with the same 
mail as the Queensland report, we find the same 
satisfactory tone as in previous years. We have, 
however, reviewed the recent working of this line, 
and the elements of success in management, so 
that it is only necessary now to point out one or 
two salient items in the report. There is again a 
marked decrease in the percentage of working ex- 
penses to revenue ; it is 54.46 per cent., against 
56.58 per cent. in the previous year, and 66.69 per 
cent. seven years ago. One recognises in this one fact 
the result of the new commercial régime. There is an 
addition to the average mileage opened of 89 miles 
for the year, the total now being 2516, and there 
has been almost a corresponding increase in traffic, 
the gross receipts for 1894-5 having been 2,878, 2041., 
as compared with 2,813,541/. for 1893-4. There has, 
however, been a reduction in the expenditure, not, 
however, at the expense of train-mileage, for we find 
that the earnings per train-mile have decreased. In 
other words, the proportion of the addition to 
train-mileage was considerably greater than that of 
the increase in gross earnings, although perhaps 
not so much greater than in the case of the tonnage 
or number of passengers. The economy has 
accrued from the great improvements in the per- 
manent way effected by the Railway Commissioners. 
The earnings per train-mile were 7s. 7d. and the 
expenses 4s. 1$d., leaving 3s. 54d. as net profit for 
each of the 7.6 million miles run. The mean re- 
sult is a return to capital of 3.6 per cent. as against 
2.85 per cent. in 1888, when the Commissioners 
took oftice. In other words, each mile of railway 
now yields 5211. against 3741. then, and it can 
scarcely be said that the 420 miles added in the 
interval has directly assisted in the accumulation 
of this greater profit. In Victoria each mile only 
yields about 360/., and if this could be increased 
to 5001., and the conditions in Victoria are as 
satisfactory for this as in New South Wales, then 
the gain would aggregate over 400,000/., or rather 
more than was put down by the Committee of 
Inquiry to which we have referred. As in New 
South Wales in 1888, so in Victoria now, politics 
and party management cost the railway system 
400,000/. per annum, so that even the working 
men of the latter colony should welcome the ad- 
vent of the commercial element in railway manage- 
ment. 





THE PARIS INTERNATIONAL 
EXHIBITION OF 1900. 

WE have said but little lately about the Paris 
Exhibition of 1900, for the excellent reason that 
there was but little to report till the French Cham- 
bers had met, and Paris had done with the dead 
season. Within a brief interval Parliament met 
and a Cabinet fell, so that between the inevitable 
confusion from the creation of a new Ministry, the 
accumulation of routine work, and the many sub- 
jects for discussion, more or less acute, which will 
attend the new Cabinet when it shall be formed, 
unlooked-for and prolonged delay must take place 
before the Chambers can be expected to approve 
the scheme and vote the necessary credits. And 


these unavoidable procrastinations may be increased 
by another cause—a strong and decided opposition 
to the whole project, which may have to be seriously 
reckoned with. Many people consider—and, it 
must be admitted, with considerable reason—that 
the eleven-yearexhibitioncycle of Franceis tooshort, 
and that there is no advantage, and very numerous 
drawbacks, in holding these great celebrations at 
such relatively short intervals. On the other hand, 
France has the prerogative, by the custom of nearly 
forty years, to reserve each eleventh year for the 
purpose, and on every occasion she has made a 
success more brilliant than the preceding one. 
However this may be, it is very clear that if France 
is to usher in the twentieth century with an inter- 
national exhibition, she would of necessity see that 
it surpassed all previous efforts of the kind. A 
short time ago the Conseil-Général, the elective 
assembly of the Department of the Meurthe and 
Moselle, recorded a unanimous vote against the 
Exposition of 1900 ; the municipal council and the 
town of Nancy, after careful deliberation, formally 
petitioned the senators and deputies to reject abso- 
lutely the proposals for the Exhibition, submitted 
to them ; to throw out the Exhibition Bill, in fact. 
An important industrial, the director of the 
great glass works of Baccarat, delivered a speech 
to the Conseil-Général against the scheme. The 
Société Industriale de l'Est opened a hostile cam- 
paign with the same object, and was supported by 
the industrial chambers in the east of France. 
Thus endorsed, the society in question declared 
that, alike from a commercial and a social point of 
view, the organisation of a new Exposition was highly 
undesirable. The cause of all these protests and op- 
position, is largely due to the spirit of ‘‘ decentra- 
lisation” now gathering so much strength in France, 
and to which we recently referred in connection 
with the Bordeaux Exhibition. It is not the fre- 
quency of such exhibitions that is condemned, 
but the fact of their being held in Paris, to 
which, in consequence, such vast sums are drawn 
from the departments. The old threadbare argu- 
ment is also urged, that such exhibitions are 
detrimental to French industries, because they 
expose trade secrets to the world, and place 
weapons in the hands of foreign competitors with 
which to attack French manufacturing interests. 

Of course, this opposition is not general, but 
may yet be sufficiently strong to destroy the 
hopes of the organisers of the great twentieth 
century inaugural féte, and some time must still 
elapse before it is definitely known if there will 
be an exhibition or not. Rigid protectionists 
form another class of opponents, for they fear 
lest the great lessons taught by exhibitions, and 
the opportunities they afford of international in- 
tercourse, may break down the wall of tariff on 
which their belief in national prosperity depends. 
More reasonable, unfortunately, are those critics, 
who base their objections on financial grounds ; not 
only do they point to an ever-swelling Budget, and 
increasing deficits, as being altogether unfavourable 
conditions for the granting of a huge subvention 
for what is, after all, a speculative enterprise ; but 
they also urge the disagreeable fact that large us 
this grant would be, it must be supplemented from 
vague and uncertain sources. On the other hand, 
and in important quarters, it is urged that all this 
opposition is somewhat late, that the commerce and 
industry of France have already commenced their 
preparations; that it is now impossible to go back 
on official decisions ; and that the Exhibition of 1900 
will have special economic and political advantages, 
advertising more than ever French manufacturers, 
and attracting, to an unparalleled extent, foreign 
visitors and capital. 

M. Picard, in his capacity of General Com- 
missioner, has been active in answering all these 
criticisms, and in repelling the various attacks, and 
the cause of the undertaking cannot be better 
guarded than in his experienced hands. M. 
Georges Berger, again, that able and genial exhibi- 
tion veteran, the Commissionaire Général in 
1889, ably seconds M. Picard. He regards the 
Exhibition of 1900 asa necessity, partly because of 
the engagements France has already entered into 
within her own borders, and practically with the 
whole world, and he heartily condemns all those 
opponents who have waited until now, instead of 
advancing to the attack two or three years ago, 
when the project was wholly vague. At the same 
time M. Berger makes no secret of the fact that he 





does not approve of the scheme of the Exhibition 
as it at present exists ; he especially condemns 
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the temporary mutilation of the Champs Elysées, 
and the erection of the permanent palaces that 
form a part of the plan, as we have already ex- 
plained. In this last-named objection, M. Berger 
echoes a general sentiment of Paris, which has 
formed the text of many a newspaper attack, and 
which, no doubt, will continue to be a subject for 
hostility during years to come. The Parisians have 
reason to love the trees that decorate their city, and 
to be proud of their beautiful Champs Elysées. But 
they carry this sentiment somewhat far when it 
prevents the construction of underground lines for 
rapid transit, and preserves indefinitely the notori- 
ously imperfect means of communication. In like 
manner probably they exaggerate the disfiguration 
of the Champs Elysées, which would be mainly 
temporary. And after all, if the Exhibition of 
1900 is to be worthy of Paris and the occasion, the 
sacrifice appears unavoidable, for the Champs 
Elysées is the only available site. 

We venture to predict that, in spite of all oppo- 
sition to the contrary, the Paris Exhibition of 1900 
will be held ; that it will occupy the proposed site, 
and be completed on the general lines already known. 
And further, we believe that it will be the most 
beautiful, and from the popular point of view 
the most successful, exhibition that has yet been 
held, always provided, of course, that politics 
permit, That the organisers have no doubt the 
work will be prosecuted, is shown by the fact 
that Exposition bonds are already being condi- 
tionally issued to the public. According to the 
financial scheme we have already explained, there 
will be issued, when the Chambers have given 
their sanction, 3,250,000 bonds of 20 francs each, 
which are to furnish 60 millions out of the 100 
million francs required. It is considered necessary 
for this issue to be made, and taken up, not later 
than the beginning of next year, in order that the 
work may be commenced without anxiety. The 
great financial establishments of Paris have been 
asked to underwrite the issue, or at least that part 
of it not taken up at once by the public, the con- 
sideration offered being 5 per cent. on each bond. 
It will be remembered that every bond carries with 
it 20 admission coupons, and the right of 25 per 
cent. discount on side shows ; or for those living at 
a distance, reduced railway fares to and from Paris. 
Moreover—and here lies the real attraction—the 
bonds are lottery tickets, and between 1896 and 
1900 there will be 29 drawings for six million francs, 
including five gros lots of 500,000 francs. The 
privileges granted by the railway companies to pro- 
vincial holders of bonds are now definitely settled. 
Each bond gives the holder, if residing from 50 to 
200 kilometres from Paris, the right to three re- 
turn journeys; for those distant from 200 to 500 
kilometres, two journeys; and beyond that dis- 
tance, one journey ; the tickets being good for 5, 
10, and 15 days, respectively ; coupled with the 
condition that the holder pays for his ticket, sub- 
ject to a discount of 33 per cent. on the price of 
the single ticket in each direction. The ordinary 
reduction is 25 per cent. for return tickets, and the 
saving thus effected is quite insignificant, especially 
when compared with the fares of the excursion 
trains that wiJl undoubtedly be run. Special re- 
ductions of from 35 to 50 per cent. will be made in 
some cases, such as for Algeria, and foreigners 
will enjoy the doubtful advantage after crossing 
the frontier. The bonds already offered are to 
be withdrawn if the scheme falls to the ground ; 
but, as we have already said, there is but little 
danger of such a contingency. 








THE LATEST RAILWAY RATES 
DECISION. 

Tue case of Rickett, Smith, and Co. v. the Mid- 
land Railway, judgment in which was given by the 
Railway Commission on Friday last, is very impor- 
tant intrinsically, as affecting a very large trade, 
that, namely, in rail-borne coal to London and 
other centres of consumption, and as affecting also 
the whole railway interest as coal carriers ; but it is 
still more important as being the first case decided 


to prove, on challenge, that any increase cf rate or 
charge made directly or indirectly since December 
31, 1892, is a reasonable one, and for this purpose 
it is not sufficient to prove that such increase is 
within any limit fixed by Act of Parliament. 

In the matter of railway rates events move slowly, 
but the circumstances that led to the passing of 
this Act will be moderately fresh in the minds of 
most readers. It was the outcome of the fierce 
outcry against the railways which arose throughout 
the kingdom at the beginning of 1893, when the 
new maximum rates—the result of years of costly 
inquiry and anxious legislation—came into force. 
From this inquiry and legislation every trader ex- 
pected a reduction of his rates; many, however, 
received not a reduction, but an increase, and 
amongst the most clamorous of these disappointed 
ones were the great dealers in rail-borne coal. 
Their irritation at the additional charge was all the 
greater because in the manner of it they felt them- 
selves circumvented. The rates themselves were 
not altered ; on short distance traffic, indeed, they 
were generally reduced; but whereas the old 
rates had been reckoned on the peculiar basis of 
21 cwt. to the ton, the railway companies now 
‘* called a ton a ton,” and replaced the extra hundred- 
weight by a ‘‘ wastage” allowance of 2 cwt. per 
wagon. This change—as both parties have agreed 
—amounted to an increased charge to the coal 
merchants of 3$ per cent., or nearly 3d. per ton 
(Mr. Justice Collins in his judgment confused these 
two figures, and called it 3$d. per ton), on the 
average consignment to London, an increase small 
in itself, but of serious import in so keenly com- 
petitive a business as the metropolitan coal trade. 
Consequently the coal merchants have lost no time 
in bringing itto the attention of the Railway Com- 
missioners as one of the unreasonable increases of 
charge against which the Act of 1894 was directed. 

The case has proved one of surprises, and not 
the least of these was, that the point which was 
laboured most in argument and evidence at the 
hearing last August, has been brushed aside as com- 
paratively unimportant in the judgment just de- 
livered. The railway companies strenuously as- 
serted—and thecoal merchants as emphatically denied 
—that the extra hundredweight carried free under 
the old arrangement was, and had been recognised 
as, a wastage allowance ; that the change made on 
January 1, 1893, meant simply the reduction of an 
excessive allowance of 1 cwt. per ton to an amply 
sufficient one of 2 cwt. per truck ; and that this 
reduction was fully justified by improved methods 
of conveyance, which, while they diminished waste 
in transit, increased the cost of carriage. To this 
argument no one of the three Commissioners at- 
tached any substantial importance. Whether a 
reduction of wastage allowance or not, said they, 
the change involved an ‘‘indirect increase of 
charge” on coal traffic since December 31, 1892, 
and as such its reasonableness must be justified by 
the railway company, not simply in regard to 
wastage, but on general grounds, subject to the 
terms of the Act of 1894. 

At this point counsel for the coal merchants 
interposed an argument which, if accepted, would 
have summarily disposed of the case. They con- 
tended that the effect of the new Act was to make 
the rates in force on December 31, 1892, maxima, 
to be justifiably increased only because of some 
change in the circumstances of the carriage which 
might take place subsequent to that date ; that in 
this case such change was impossible, unless, indeed, 
it could be conceived to have occurred in ‘‘a flash 
of time” between December 31, 1892, when the old 
method of charging was in force, and January 1, 
1893, when the new one came into operation ; and 
that consequently the increase complained of was 
ipso facto unreasonable. This ingenious argument 
Justice Collins dismissed as palpably sophistical. 
To admit it, said he, would be to suppose that 
‘‘the Legislature, knowing all the facts, adopted 
the cumbrous process of sending these rates to be 
tried by a standard, to which it, by the same enact- 
ment, made it impossible for them to conform.” 
No! he declared, the section means, not that the 





under the Railway and Canal Traflic Act of 1894, 
That Act, as our readers may remember, was a 
revolutionary one. By it the Legislature did what 
it had been advised by at least one Royal Commis- 
sion not to do: it abolished the freedom the rail- 
way companies had previously enjoyed of charging 
what rates they deemed expedient within their | 
maximum Parliamentary powers. In more precise 
terms, it has made it incumbent on the companies ' 





additions made on January 1, 1893, are necessarily 
void, as being in excess of the rates previously cur- 
rent, but that ‘‘ they and all future increases are to 
be tried by the same standard, that of reasonableness 
—reasonableness which must necesearily rest on 
circumstances existing or apprehended before the 
increase was made, and therefore, in their case, 
before the Act came into operation.” 

‘¢ But,” continued the learned Judge, ‘' a ques- 








tion to my mind much more difficult remains. By 
what standard are we to try the question of reason- 
ableness? The Legislature has left us at large on 
the matter . . . We are not a court of conciliation 
or a tribunal of honour. We are not made judges 
of prudence or of generosity. Vast interests have 
been committed to our keeping, and a jurisdiction 
of extreme delicacy has been conferred upon us, in 
virtue of which we are called upon to adjust a dis- 
pute as to the reasonableness of charges made by 
one set of traders to another in connection with the 
carriage of coal in enormous quantities to the centres 
of consumption. Our decision upon matters of fact 
is final. There is no appeal. And yet I cannot 
imagine that Parliament intended to take the 
management of these great trading concerns out of 
the hands of the practical men who work them, and 
to place it in the hands of the Railway Commis- 
sioners. It is of the utmost importance, therefore, 
that we should not travel beyond our proper pro- 
vince in exercising this novel jurisdiction.” 

The remainder of Justice Collins’ judgment was 
in keeping with the sentiments so admirably ex- 
pressed in these sentences. Looking to precedent 
and to evidence, he saw that the main element in 
the determination of reasonableness—almost the 
only one, in fact, that could be applied by such a 
tribunal as the Commissioners—must be ‘‘ the ex- 
pense to the carrier,” and that, therefore, the main 
point to be proved by the defendants, in the case 
before him, was that the expense in performii » the 
service had increased to an equal extent witu the 
increase of charge. This justification the railway 
company had, in fact, set up as an alternative to 
the plea as to wastage already mentioned. They had 
put in tables to prove that their working expenses 
on mineral traffic, calculated by the fairest method 
available, namely, in ratio to mineral receipts, had 
increased by not less than 7.41 per cent. since 1880, 
whereas the increase in the rates complained of 
was, as before stated, only 3.50 per cent. ‘‘ Having 
no pretensions to being an expert in railway 
accounts,” said Justice Collins, ‘‘I feel bound to 
deal with the case on the arguments presented by 
counsel and by the expert witnesses, and I think, 
therefore, that the railway company have dis- 
charged themselves of the burden cast upon them, 
and have shown that the expense of carrying their 
coal traffic has increased to an extent much greater 
than the increase of rate. If there be any fallacy 
in the railway accounts, it has not been pointed out, 
and I am unable to detect it.” 

Reading between the lines of the learned judge’s 
deliverance, however, one can eee that he had no 
wish to apply the test as to increased working ex- 
penses too punctiliously, if, on the figures he 
accepted, it had proved unfavourable to the railway 
company. ‘‘The present case,” he said, ‘‘ resolves 
itself merely into a struggle between the collieries 
and their customers on the one hand, and the rail- 
way companies on the other, for a share of the 
margin of profits which can be made by distributing 
rail-borne coal to places difficult of access for that 
which comes by sea. It is of vital importance to 
the railway companies not to drive the trade away, 
and I think their enlightened self-interest may be 
trusted to prevent their doing so, and so far as I 
can form an opinion upon the statistics, they have 
not done so. Short of this, I see no reason why, 
subject to the principles I have above stated, they 
should not get as large a share of the profit as they 
can . . . even though,” he added in another place, 
‘*they thereby divert alarge part of the merchants’ 
profits into their own pockets.” 

Unfortunately this enlightened endeavour to 
combine a just enforcement of the Act of 1894 with 
a recognition of the deeper difficulties of the rail- 
way rates problem was not supported by the two 
lay Commissioners. Both Sir F. Peel and Lord 
Cobham accepted the view that the case must be 
decided mainly on the question whether the railway 
company had proved an increase of working ex- 
penses commensurate with the increase of charge, 
but they differed from the President in refusing to 
accept the figures put in by the defendants for this 
purpose. Viscount Cobham, indeed, went so far 
as to say that the railway company could not make 
out an adequate justification unless they could 
actually prove that ‘‘it costs them more to carry a 
ton of the applicant’s traftic than it did when the 
rate was originally fixed,” and that unless they 
altered their system of accounts to enable them to 
prove this—which every practical man knows to be 
quite incapable of proot—they must, in effect, be 
prepared to lose every case tried under the new 
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Act. Sir F. Peel, on the other hand, was quite 
satisfied that the present system of railway accounts 
furnished sufficient data to work upon, but, unlike 
Judge Collins, he has no faith in ‘‘ experts,” or, at 
any rate, he believes himself every whit as good an 
expert as Mr. Turner or Sir H. Oakley. Accord- 
ingly he produced figures of his own—the fruit, 
one must suppose, of many hours’ labour during 
the Long Vacation—which showed that, worked 
out on train-mileage, the increase in mineral work- 
ing expenditure between 1880 and 1892 amounted 
to .96 of 1d. only per train-mile, and that the 
number of miles run in carrying the London coal 
traflic being short of the number of tons carried, 
an addition to the Londen rates of less than 1d. 
per ton would cover the smount by which the cost 
of work in 1892 exceeded that of 1880. ‘‘If, how- 
ever,” he added, ‘‘ the addition to Rickett, Smith, 
and Co.’s average rate to London had not been 
more than 14d. or even 2d.”—instead of being 
nearly 3d. as before stated—‘‘I would not, having 
regard to the increase of expenses since the rate 
was first fixed, and in view also of the opinion ex- 
pressed by the learned judge, be prepared to say 
that such an addition would have been unreason- 
able.” 

This lapse from strict consistency on the part of 
the severe statistician was} seized upon by Mr. 
Justice Collins as the basis of a compromise which 
enabled the Commissioners, widely at variance as 
their deductions and conclusions appear, yet to 
unite in giving an effective decision in the case. 
The result was that judgment was given for the 
applicants with the damages claimed, less the highest 
amount of increase to the rate which Sir F. Peel 
had been able to bring himself to think ‘‘ not un- 
reasonable.” In other words, the railway company 
was held to have justified two-thirds of its increase 
of charge—2d. out of the 3d. per ton increase on 
the average consignment—but the remaining one- 
third is to be refunded to the applicants and the 
futare rates reduced to the same extent. 

What, then, is the general result of this very 
confusing and unsatisfactory case? This, we fear, 
that—unless they can be proved on appeal to have 
gone beyond their province as defined by the 
learned judge—the lay Commissioners have drawn 
from the Act of 1894 the power to fix the actual 
rates to be charged by railway companies, and to 
fix these on the basis of calculations which it is 
open to no one to check or to challenge. We are 
assured on high railway authority that Sir F. Peel’s 
figures, on which the present judgment is entirely 
based, are seriously erroneous, and that yet it may 
be impossible to challenge them, because, forsooth, 
the decision of the Commissioners on matters of 
fact is final. There seems no end to the absurdities 
and stultification which are to result from recent 
meddlesome legislation on the subject of railway 
rates. 





THE MONTPARNASSE RAILWAY 
ACOIDENT. 

Tue daily papers during the past week have con- 
tained descriptions, more or less accurate, of a very 
remarkable, if not a quite unique, railway accident 
that recently occurred in Paris ; fortunately the 
results were not nearly so serious as might reason- 
ably have been expected, and it is largely because 
the circumstances were so curious that they are 
worth placing on record. A considerable portion of 
Paris is built in a valley, and for this reason some of 
the principal railways arrive at their terminal sta- 
tions on a level considerably higher than that of the 
surrounding streets. The Gare Saint Lazare is a 
good example of this, and so is the Montparnasse 
Station, which also belongs to the Western Railway 
of France. The peculiarity of this recent accident 
was due to the elevated rail level. The train-shed 
of the Montparnasse Station is a very long one, and 
the tracks, which are laid parallel to each other, all 
terminate against fixed buffers adjoining an end plat- 
form lighted by the wide round-headed windows, 
which form so conspicuous a feature of the facade 
of the station. The left side of the station, when 
looking at the facade, is devoted to the departure 
traflic, alike for the suburban and the long-distance 
trains ; the arrivals all come in on the right side 
of the station. Practically the whole of the plat- 
forms, as well as the station building, is carried on 
arches, the level of the rails being about 33 ft. above 
that of the surrounding streets. The platforms are 
reached by inclines and stairways; the waiting- 
rooms, some booking offices, and other bureaux are 





placed in the arches below, and the centre of the 
building, on the ground level, is occupied by a 
restaurant. It may be mentioned in passing, that 
the means adopted to check vibration and to deaden 
the noise of the constant traffic above, are very suc- 
cessful, 

The trains entering the station approach per- 
pendicularly to the large windows seen in the en- 
graving on page 544, stopping against the buffers 
adjoining the end platform, which is about 30 ft. 
wide. In the illustration will be noticed a balus- 
trade at the level of the first storey of the facade ; 
we call attention to this detail because it happened 
to play an important part in the accident. Between 
the two pavilions forming the wings of the fagade 
is a terrace, 15 ft. or 16 ft. wide, and on the same 
level as the platforms within ; this terrace, protected 
by the balustrade, rests on an extension of the 
arches that carry the tracks. 

On October 22 the express from Granville arrived 
at Versailles somewhat late, and in order to make 
up time the driver raised his speed to about 48 
miles an hour. This was permissible, assuming 
that he slowed down on approaching the terminus, 
a precaution all the more necessary since the en- 
trance to the station is on a down gradient. The 
station staff was, therefore, terrified at seeing the 
train enter the shed at a speed of at least 30 miles 
an hour. Before there was time to realise that 
an accident was inevitable, the locomotive had 
dashed into the fixed buffers, of which, with 
the framing, but few traces could be found after 
the accident ; then, mounting the end platform, 
which it crossed, the engine struck the wall beneath 
the large arched windows of the facade ; this wall 
is 6 ft. Gin. high and 31 in. thick. So far from 
this arresting the engine, a large gap was driven 
through it, wrecking the window above, in the 
manner shown in the engraving. Then traversing 
the broad terrace already referred to, and breaking 
up the masonry floor in its course, the locomotive 
was hurled against the heavy stone balustrade ; 
about 30 ft. of this was torn down and thrown into 
the street, some of the masses of masonry thus 
broken being projected 40 ft. or 50 ft. into the 
Place in front of the station. Meanwhile the train 
with its passengers was following the engine in its 
wild career, and the latter, having no further 
obstacle to retard it, fell into the street at an 
angle of about 60 deg. Where it struck the pave- 
ment an indentation of some 26 in, in depth was 
made, and at last the engine remained quiescent, 
resting in front on the pavement, and at the rear 
against the wall, connected to the tender, which 
hung in an almost vertical position; the tender 
in its turn remained attached to the guard’s 
van ; the remainder of the train stopped on the 
end platform in the station, and on the rails. 
The safety valves of the boiler had been forced 
open, and the steam dome ruptured at an earlier 
stage of the proceedings, but no damage from 
escaping steam was done, The engraving on page 
544 reproduces the curious result of this remarkable 
accident in every detail ; it has been prepared froma 
photograph taken a few hours after the accident. 
It would be difficult to say who were the most 
alarmed by the sudden catastrophe ; the passengers 
in the train, the staff in the station, the customers 
in the restaurant, or the people in the street. The 
most extraordinary feature in the whole affair was 
that only one life was lost, a woman, standing in 
front of the restaurant having been killed by a fall- 
ing stone. The noise was, of course, territic, caused 
by the locomotive and train, the escaping steam, 
the crash of glass, and the shattered masonry. 
Yet considering the circumstances, the damage done 
was remarkably small ; both driver and fireman had 
time to jump on the platform as their engine sped 
through the window; the harm to passengers 
was confined to fright, and insignificant injuries, 
and no one in the street below, except the un- 
fortunate woman above referred to, was injured, 
although the circulation of cabs, tramways, and 
pedestrians, is always great at the spot. 

No time was lost in commencing an ofticial 
inquiry into the cause of the accident, or rather, as 
to the reason of the engine entering the station at 
so highaspeed. Both the driver and fireman were 
absolute in their statement that the Westinghouse 
brake with which the train was fitted, worked as 
usual until it had arrived within a few hundred 
yards of the station, when they suddenly found 
that the brake refused to act. The train was then 
approaching the station at a relatively high speed ; 
they reversed their engine, and whistled the 





‘* brakes on” signal; but they failed to give any 
explanation as to why the brakes suddenly refused 
to act, or why, if there was a rupture in the brake 
pipes, the brake did not go on, and check the 
train, the automatic system being in use. More- 
over, after the accident, the brakes on the guard’s 
van and two other vehicles which had mounted the 
end platform, were carefully tested, and were found 
to work perfectly, despite the strain to which 
they had been subjected. The railway servants on 
the train are unanimous in declaring they 
received no brake signal from the engine, and it 
was only when the guard found the train entering 
the station at nearly 30 miles an hour, that he put 
on all the brakes, and by reason of their efficiency, 
converted what would have been a shocking cala- 
mity, into an alarming but grotesque incident. 
Not only does the testimony of the guard and other 
servants entirely contradict the asseveration of 
the driver and fireman, but the train—except, of 
course, the engine and tender, which were exten- 
sively damaged by the fall—-disproves the truth of 
their statements. No other conclusion can be 
arrived at than that it was carelessness, pure and 
simple, that caused the accident ; probably the 
driver failed to notice the fact that he was entering 
the station at a dangerous speed, and before he and 
the fireman had realised the danger, the engine had 
mounted the platform, and the two saved them- 
selves by abandoning their train. 

It was most fortunate that no part of the train 
followed the engine and tender through the win- 
dows of the station; had it done so, the loss of 
life must have been appalling ; that this catastcophe 
was averted is due to the prompt action of the 
brakes, assisted, of course, by the succession of 
obstacles the locomotive had to break through 
before reaching the street: the fixed buffer, the 
raised platform, the massive wall of the station, 
and the heavy balustrade. After the last barricade 
was broken through, the speed appears to have 
been absorbed, only suflicient energy remaining to 
project the engine beyond the terrace. It is pro- 
bable that the high speed of the train lessened the 
severity of the accident, for if it had not been 
suflicient to sweep away the fixed buffers, the shock 
to the passengers must have been terrible. There 
are two important deductions to be made from the 
accident ; first, that the most careful drivers are 
liable from one cause or another, to acts of the 
wildest carelessness ; and, second, that the West- 
inghouse automatic brake can be fully depended on 
to avert what may appear to be an inevitable cata- 
strophe. We shall await with interest the result of 
the official inquiry, which no doubt will soon be 
made public. 





NOTES. 
Tue FouprRE AND HER ALUMINIUM ToRPEDO- 
Boats. 

Tue French torpedo dépét ship Foudre, launched 
from the yard of the Chantiers de la Gironde at 
Bordeaux, is confessedly a reply to our Vulcan. 
She is, however, a somewhat smaller vessel so far 
as displacement is concerned, though of greater 
length. As might be anticipated, therefore, she is 
narrower than the English ship, and it is stated 
that her coefticient of fineness is generally less. 
The Foudre is 370 ft. 6 in. long and her width 
52 ft. 6 in., her estimated draught being 23 ft. 6 in. 
These figures differ somewhat from the Tables in 
Brassey, where the beam is given as 51 ft. 3 in. 
and the draught 20 ft. 2 in. We believe, how- 
ever, that the former dimensions are correct. The 
Vulcan is 350 ft. long and her width 58 ft. Which- 
ever figures we take, however, the Foudre is the 
narrower and longer ship, and this is a matter of 
some importance in vessels that carry heavy hoist- 
ing gear designed to deal quickly with torpedo- 
boats. Each ship carries second-class boats, but 
those in the French Navy are to be built of 
aluminium, a material which up to the present 
does not enter into the construction of British 
torpedo craft. The first of the torpedo-boats the 
Foudre will carry was built by Messrs. Yarrow and 
Co., of Poplar, and our readers will doubtless re- 
member the description we gave of her at the 
time * of her trial. We then stated that the use of 
the lighter material resulted in a saving of 2 tons 
on a total weight of 94 tons, including machinery. 
It may well be that this gain in lightness of boats 
to be lifted will fully justify the French designers 
in giving their dép6t ship a lessened width, for 


* See ENGINEERING, vol. lviii., page 458, 
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though the Vulcan lifts her boats easily under 
ordinary conditions, in the case of anything 
approaching a heavy sea, the saving in weight 
might make the difference between handling the 
boats with safety and not being able to put them 
afloat or hoist them in at all. Naturally the 
smaller weight of boat to be lifted would mean that 
the powerful cranes—constituting a considerable 
weight high above the centre of gravity—need not 
be so heavily constructed. A statement was current 
a little time ago that the aluminium boat built by 
Messrs. Yarrow had been found to be unsuitable 
for use in salt water. If we may judge from the 
action of the French Government, however, this 
does not appear to be the case. The Poplar boat 
was understood to be supplied as a model from 
which other craft would be built, and we learn that 
five are to be constructed during the coming year. 
The Foudre is to have engines of 11,400 indicated 
horse-power, and her estimated speed is to be 
19 knots. She will carry 850 tons of coal. 


A GERMAN STEAMER TO Beat ALL Britisn Liners. 

Nothing more demonstrative of the advance of 
shipbuilding on the Continent is needed than the 
fact announced this week that the North German 
Lloyd’s has placed with Mr. Schichau, of Elbing, 
an order for an Atlantic liner destined to excel in 
speed even the Lucania and Campania of the Cunard 
fleet. This new vessel is guaranteed to attain a 
speed on trial of 22 knots, and to steam under 
all conditions and in North Atlantic summer 
load at 21 knots. The North German Lloyd 
had plans from two Clyde firms and two German 
firms, and it is said that the tenders of the 
latter were lower than those of the former ; but 
after all the important point is that the firm in 
question has ventured to guarantee results which 
only our most experienced builders are willing to 
meet. It is said that Schichau purposes adopting 
many of the practices in design which his experience 
with torpedo-boat building has suggested, and this 
with the view of so reducing weight as to get the 
speed within less displacement than in the case of 
the Campania. This, of course, means the minimum 
of power and consumption ; and it has been sug- 
gested that his design was given the preference for 
this reason of economy. The Elbing firm has already 
constructed two vessels for the North German 
Lloyd Australian and Eastern service—the Prinz 
Luitpold and Prinz Henrici ; and in these vessels, 
although the speed was only 15 knots, there was 
placed machinery which was more characteristic of 
warships’ engines than of intermediate steamers. 
This will be appreciated by reference to the engrav- 
ings of the engines published in ENGINEERING some 
months ago. 


Tue WHELESS-WESTINGHOUSE ConDUIT SYSTEM OF 
Exectric TRACTION. 

There is on exhibition at 32, Victoria-street, 
Weatminster, a model of a system of electric trac- 
tion, now being introduced by the Westinghouse 
Electric Company, Limited. It is called a conduit 
system, but it should be explained that its special 
merit is that it is free from the open slot which is 
the usual and objectionable feature of the conduit, 
as ordinarily understood. The conductors are laid 
in an underground tube or channel, after the fashion 
of electric light wires, and the connection between 
them and tlie car is made by raised contact pieces 
that stand between the rails at intervals of about 
13 ft. If these contact pieces, which are about 
4 in. in diameter, and project about 2 in. above the 
roadway, were always in connection with the 
mains, the arrangement would be dangerous to the 
public, and commercially impracticable on account 
of leakage. As it is, the whole of the contact 
pieces, except those actually beneath a car, are 
entirely cut off from the mains and from all sources 
of electric energy. They are perfectly dead and 
inert, except when the car is passing over them, 
and it is only for the one or two seconds required 
for the passage of a car over a set of contacts 
that leakage can occur at that point. There 
are three contacts in each group, and there are 
three long contact bars, suspended beneath the 
car, in such a position that each rubs over 
one contact of a group. These bars are sufli- 
ciently long to make contact with a fresh group 
before breaking it with the group they are Jeaving. 
The office of two of the bars is to send a current 
from a small battery, carried under the seat of the 
car, through an electro-magnet in a switch situated 
in a junction-box at the side of the line. When the 
armature of this magnet is raised the main con- 


ductors are connected to two of the contacts between 
the rails, and the motor in the passing car is con- 
nected to the power-house through the switch 
in the junction-box. One of the contact 
pieces acts as a common return for both the 
battery current and the main current; were 
it not so, four contacts would be required, except 
in the case when the rails form the return 
conductor. The switch in the junction-box has 
been very carefully designed, as upon it the good 
working of the system depends. It will be seen 
that one of the contact bars beneath the car 
acts the part of a trolley, but instead of running 
in contact with a wire, it rubs over the surface 
of the contact studs in the roadway. Each stud 
is successively, by the action of the battery and 
the other contact bars, connected to the electric 
main, and thus a constant connection is kept up all 
the way. The car may, in addition, be fitted witha 
trolley, so that it can run on the conduit system 
through the central portion of a town, and when 
it reaches the suburbs, go on to the trolley system 
without any stoppage. This would be of great 
advantage, as it is certain that the development of 
electric tramways will go on the system of confining 
the overhead wire to the less frequented portions 
of our towns. 


THe THAMES TUNNEL AT BLACKWALL. 


With the completion of the subaqueous portion 
of the tunnel under the River Thames, to provide 
a means of direct communication between Poplar 
and Greenwich, the most difficult part of the work 
has been overcome, and the chairman and members 
of the London County Council, and a large number 
of engineers, went over the works on Wednesday. 
We fully illustrated and described the tunnel, and 
the plant utilised in its construction, in our last 
volume, and need only here give one or two facts 
to show the extent of the work and its present 
state of advancement. The tunnel, with its ap- 
proaches, is just over a mile in length, and of this 
3694 ft. has had to be driven in tunnel under com- 
pressed air, while 771 ft., part on either side of the 
river, consists of cut-and-cover brickwork constructed 
in open trench. The remainder, some 1700 ft., is 
open approach, with heavy retaining walls on either 
side. These, like the lining of the tunnel, are 
faced with white enamelled brick, and the effect 
is bright, if monotonous for the pedestrian, 
a fact which suggests some mechanical means 
of locomotion through the tunnel. The ap- 
proaches and cut-and-cover on either side are 
completed, the paving only requiring to be laid. 
The tunnelling proper was started in March, 1892, 
from the south end, as the ground was better, and it 
was thus expected to provide experience for the 
men. In September, 1894, the tunnel of 1214 ft. 
immediately under the river was started. Every- 
thing went satisfactorily for the first 700 ft., as 
much as 250 ft. being driven in one month, the air 
pressure ranging from 20 1b. to 261b. But the 
massive shield in the springtime of the year entered 
ballast in direct communication with the river water, 
and at one part there was only 5 ft. 2 in. of gravel 
between the top of the tunnel and the river ; how- 
ever, before this point was reached tons of clay 
were deposited over the tunnel. Withal difficulty 
was experienced in the driving, and twice the 
water threatened to stop the work. The air pres- 
sure was at times as high as 34 lb., and the pro- 
gress was reduced to 12 ft. per fortnight. Without 
mishap, however, the subaqueous passage has been 
completed, and Messrs. Pearson’s guests walked 
through it, having lunch in the tunnel on the Kent 
side, which for the occasion was nicely draped, sug- 
gesting a marquee rather than a tunnel. There were 
about 2000 guests. In the inspection the great 
object of attention was the massive shield, already 
fully illustrated. It is 19 ft. 6in. long, and is of 
the closed type, separate air locks being provided 
at the back, so that within the shield, and there- 
fore immediately against the working face, the 
pressure, if necessary, may be greater than in the 
tunnel behind. The great proportions of the 
tunnel were seen, as it was not lined with concrete 
or brick, and the placing and holding in position 
of the 2-ton segments of the cast-iron skin of the 
tunnel by hydraulic rams was demonstrated. The 
tunnel is 27 ft. in diameter. The St. Clair Tunnel, 
hitherto the largest subaqueous work, is 21 ft. 
It may be added that there remains nearly 1200 ft. 
of tunnel to drive under compressed air, so that it 








is not anticipated that the work will be finished 
for public use before the spring of 1897. 


THE JANDUS ARC LAMP. 


A ForM of arc lamp which is claimed to very mate- 
rially increase the life of the carbons, was shown in 
action at the works of Messrs. Johnson and Phillips, 
Charlton, Kent, on Thursday, the 24th ult. The waste 
of carbon in the ordinary type of arc lamp is very con- 
siderable, new rods having in most cases to be inserted 
daily. In fact, according to Mr. Preece, one-half of 
the cost of street lighting by electricity is due to the 
cost of carbons. By completely inclosing his carbons 
in an air-tight glass globe, Mr. Jandus has increased 
the life of his positive carbon to such an extent that 
but 10 in. or so of a 4-in. carbon are burnt in the 
course of 200 hours, whilst at the same time the nega- 
tive carbon wastes only about 1 in. This slow consump- 
tion has other advantages, since it has allowed the 
mechanism of the lamp to be much simplified. No 
feed at all is given to the negative carbon, which 
is held in a fixed support. The device for feed- 
ing the positive carbon is shown in the engraving 
below. The rod passes up the central tube A and 
is gripped by four gripping rings which pass through 
slots in the armature C, two of which are shown at 
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BB. The inner edges of these rings press against the 
carbon, whilst their outer edges rest on a conical head- 
piece D bolted to the armature as shown. As long as 
the armature is held up by the attraction of the 
magnetising coil, which is not shown in the en- 
— the carbon is gripped with absolute firm- 
ness; but if the armature falls, the rings come into 
contact with the upper edge of the tube A, and are 
raised so as to release the carbon, which then falls and 
re-establishes the normal arc. The magnetising coil is 
inclosed in a cast-iron case and is provided with a 
conical pole-piece, and the top of the armature is also 
conical. In this way a very even pull is maintained 
through a wide range. About 14 lb. of wire are used 
in the magnetising coil, the pull being 730z. The con- 
tact for the upper carbon is obtained partly through the 
gripping rings already described, but mainly through a 
special contact-maker placed in the recess. his 
contact-maker consists of a large number of brass 
rings placed vertically around the carbon, and rest- 
ing against it with their inner edges, the arrangement 
being to some extent similar to the gripping rings 
already described. The contact is, however, very light, 
but as a large number of these rings are used, there is 
no trouble from sparking, even in the case of heavy 
currents. The arc is formed, in the first place, inside a 
small glass globe, which is not air-tight, but this 
er is inclosed in a second larger globe, which is 

tted with a valve opening outwards only. When 
the are is struck, all oxygen inside the globe is 
rapidly burnt up, and as the gases inside expand from 
heat, most of them are expelled into the outer air 
through the valve already mentioned, leaving the arc 
to burn in an inert atmosphere. A long arc is used, 
the electromotive force being 75 volts, and the 
current from 34 to 6 amperes, The all-round light is 
stated to be about the same as in an ordinary type 
lamp taking the same energy. The lamp in question 
is known as the Jandus arc lamp, and Messrs, Drake 





and Gorham, of 66, Victoria-street, London, S.W., 
are the agents for its sale. 
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THE RICHMOND MAIN DRAINAGE 
WORKS. 

IN our issua of September 25, 1891 (vol. lii., page 345) 
we gave a lengthy account of the sewage disposal works 
erected by the Richmond Main Drainage B-a-d to deal 
with the sewage of Richmond, Barnes, Kew, Mortlake, 
and Petersham. It may, perhaps, be remembered that 
the whole of the main sewers converge to a point on the 
south bank of the Thames between Kew and Mortlake, 
where they are 45 ft. below ground level. The sewers 
end in a deep sump, in which there were originally three 
pumps, with space for two more. The wet weather flow 
was Calculated at 5? million gallons a day, but owing to 
an increasei number of houses in the district, and, 
perhaps, to the inclusion of more storm water than was 
anticipated, the pumping power has sometimes been only 
just = to cope with the flow. The original power could 
deal with 11 million gallons per day. This has now been 
increased to 26 million gallons, by the erection of a pair of 
triple-expantion vertical Worthington pumping engines, 
constructed by Messrs. James Simpson and Co., Limited, 
of Grosvenor-road, Pimlico. In addition a centrifugal 
pumping engine has been provided to deal with 5 million 
gallons on a 20-ft. lift, if the sewage level shou'd rise un- 
duly in the pump well. ; . 

The triple-expansion engines have steam cylinders 12in., 
17 in., and 28 in. in diameter respectively, while the pump 
plungers are 30 in. in diameter, all with a stroke of 3 ft., 
and a speed of 144 ft. per minute. The guaranteed con- 
sumption of steam, of 80 lb. pressure, is 201b. per pump 
horse-power per hour, after deducting slip past the pump 
valves. The centrifugal pump has a cylinder 114 in. in 
diameter and 9 in. stroke; the pump fan is 30in. in 
diameter, and runs at 255 to 260 revolutions per minute. 
The steam pipes have been remodelled on the ring main 
system, and condensation has been reduced by the appli- 
cation of a Schwoerer superheater (see vol. lix., page 403) 
to one of the boilere, In this there are four rows of pipes 
placed in the flue, ths average amount of superheat being 
from 100 deg. to 150 deg. 

The pressing plant has been increased by three 36-in. 
presses with 30 chambers in each. In connection with 
these there is a duplex air-compressor with steam cy- 
linders Sin. in diameter by 12 in. stroke. The air cy- 
linders are 7 in. in diameter. There are two sludge rams 
9 ft. 6 in. long by 5 in. in diameter, and an air receiver 
12 ft, by 4 ft. 6in. The former plant of three presses has 
been altered to work also by air pressure, and a duplicate 
set of pipes has been provided, so that the whole plant 
can bs worked either by compressed air or direct pumping. 

A new outfall, capable of delivering 40 million gallons 
rer day, has been constructed to the river, together with 
by-pass channels, screening well, and other works. The 
whole has been designed by Mr. William Fairley, engi- 
neer tothe Board, Mr. W. B. Bryan being the consulting 
engineer, and Mr. Alderman Burt, the chairman of the 
Board, 








“THE HEAD OF THE PROFESSION.” 
To THE EprItoR OF ENGINEERING. 

Srr,—I suppose we all admire schoolboy honour, but 
speaking for myself, when I left school and commenced 
the struggle after wealth and fame, I fear my moral code 
underwent some modification, and of necessity, for I soon 
discovered that if I adhered to the ethics of youth, I 
should have been left far behind in the race. 

If ever I attain the fame which Professor Silvanus 
Thompson has so justly attained, I may, perhaps, be in a 
position to revert (in my second childhood) to the school- 
boy code; but until wealth and fame are mine, I think 
my commercial instincts and interests will prevent me 
from following the suggestion contained in Professor 
Thompson’s letter in your issue of October 25. 

Men of wealth and influence, presidents, councillors, 
chairmen, directors, managers, &c., are all human, and 
many, unlike the gentle Professor, would, I fear, resent a 
candid criticism, to the extent of depriving the critic of 
their support should his identity be known, and an 
opportunity arise. For this and other reasons I am 
going to hide my identity, except from you, and in this 
case I think I have as much right to withhold my name 
as I have to ballot unknown. 

Now, Sir, to the matter more immediately in hand. I 
would gladly leave out any reference to individuals, but 
this is not possible. It has been publicly announced that 
Sir David Salomons is willing to be put forward as a can- 
didate for the presidency of the Institution of Electrical 
Engineers. He has taken no steps to contradict the state- 
ment, as he doubtless would have done had it been un- 
founded. We may, therefore, assume it to be true. 

On reference to the articles of association of the Institu- 
tion of Electrical Engineers, I find in Article 9—qualifi- 
cation of members—and it seems clear to me that Sir 
David Salomons could not have een elected a member 
under Clauses (a) and (2), but Clause (¢c), which says, ** Or 
he shall be so intimately associated with electrical or tele- 
graphic science that the Council consider his admission to 
membership would conduce to the interests of the Insti- 
tution,” seems to meet Sir David’s case exactly, and in 
my opinion, if elected a member under this clause, al- 
though placed in the presidential chair, he need not 
necessarily be considered the head of the electrical pro- 
fession. 

I would remind members and associates that under 
Article 40 the President is elected by ballot. 

I remain, Sir, your obedient servant, 
ASSOCIATE, 





To THE Eprtror oF ENGINEERING. 





Srr,—Your leading article of October 4 on the sub- 
ject of ‘‘ The Head of the Profession ” was admirable from | 





every point of view, and I am sure that the application to 
which it has been put by certain of your correspondents 
must have been as surprising to yourself as to some of 
your readers. However, it is an ill wind that blows good 
to nobody, and if your correspondents had been more 
discreet, we should in all probability never have had the 
opportunity of enjoying Dr. Silvanus Thompson’s de- 
lightful letter of last week. As a work of art it is perfect ; 
there is not a bad word in it, but you can hear the feathers 
rustle, you see the throat expanding, and the colour 
deepening ; it isa letter with life in it, and there can be 
no doubt whatever that if its principal arguments had 
been based upon substantial fact, it would have made a 
great impression. 

The suggestion that the Council of the Institution of 
Electrical Engineers can be trusted to be the guardian of 
its own honour and dignity is based by implication on the 
broad assumption that such bodies generally have usually 
been successful in that occupation—on the face of it a 
reasonable assumption—but experience is against it. We 
all know that the wisdom of a council or committee is not 
the sum of the wisdom of its members. On the contrary, 
it is very often less, or at all events not greater, than 
that of its least distinguished units. In proof of this, 
it is only necessary to refer to the Manchester Ship Canal, 
to the London County Council, and to our municipal 
institutions generally. 

The Council of the Institution is a good Council, but 
even its own component members do not expect more of 
it in the direction indicated by Dr. Thompson’s trust- 
fulness than they would of other similar bodies. It con- 
tains several men who might be expected to make fair 
presidents. But we do not want to try experiments. It 
may be that our ducklings—ugly or otherwise—will de- 
velop into far nobler birds than their present appearance 
indicates, but why run risks with fowl] from the farmyard 
when we have a veritable Swan in our midst? 

Tam, &c., 
ANTHRACITE, 





TRIPLE-EXPANSION CORLISS ENGINE. 
To THE EpitoR OF ENGINEERING. 

Sm,—The explicit statements made by Messrs. Fraser 
and Chalmers, Limited, in their reply published in your 
issue of October 25, to the letter of Mr. Andrew Alison, 
have removed any ambiguity as to their meaning of 
‘effective horse_power,” and as to their methods of 
dealing with the jacket drains in the particular test 
referred to, I understand by their reply that the engine 
in question, when developing about 225 indicated horse- 
power with the load determined by the brake, the boiler 
pressure being 120 lb. per square inch and the revolutions 
75 per minute, attained the remarkably economical con- 
sumption of 13.5 lb. of steam per brake hor:e-power per 
hour. Surely this merits something more than the faint 
praise that concluded your article of September 13; toa 
large majority of your readers it will seem somewhat 
more than ‘‘a result in every way satisfactory, and one on 
which the builders are to be congratulated.” It is hardly 
credible that engines of the type illustrated could have 
had a higher mechanical efficiency than 88 per cent. ; 
supposing, however, this excellent result achieved, when 
stated in the more familiar terms of pounds of feed per 
indicated horse-power hour, the hourly consumption is 
reduced to 11,88. As far as I am aware, this result has 
only been beaten on two occasions by triple-expansion 
engines—once by a Sulzer engine of 615 indicated horse- 
power, 141 lb, boiler pressure giving 11.85 1b. of steam per 
indicated horse-power hour, and again by an Allis engine 
of 574 indicated horse-power, 120 lb. boiler pressure, 
which gave the still better economy of 11.68 lb. of feed- 
water per indicated horsepower hour. I think it will be 
admitted by all who have realised the very great advance 
on other performances of the two examples quoted, that 
full particulars of the tests made in this case would be 
more than interesting. In particular, the methods adopted 
to overcome the difficulties inherent in the successful 
determination of the brake horse-power for that size of 
engine could scarcely fail to present novel features. Itis 
hardly necessary to point out that this performance, 
although slightly below those given for the Sulzer and 
Allis engines, is, in virtue of the emaller size and conse- 
quently larger condensing surface per unit volume of 
cylinder feed, even more extraordinary. I trust that 
Messrs. Fraser and Chalmers, Limited, who have already 
shown in this matter a courtesy that cannot be too grate- 
fully acknowledged, may be induced to gratify the 
natural desire of steam engineers to examine for them- 
selves the test figures of this crowning achievement of 
steam engine construction. 

Iam, &c, 
Ropert A. Bruce. 





PEACHE’S HIGH-SPEED ENGINE. 
To THE EDITOR OF ENGINEERING. 

Sir,—In the notice you were good enough to give of 
the above engine in your last issue, I notice a slip which 
I trust you will allow me to put right. 

You state: ‘* The crankshaft, connecting-rod, and cross- 
head guides are all inclosed in a chamber to which the 
exhaust steam has access.”’ This, of course, should read, 
** has not access.” 

The casting that connects the cylinders to the inclosed 
chamber is open both at front and back, giving free 
access to the glands for adjustment while running, and 
completely isolating the cylinders, &c., from the bearings 
and guides. By removing the split cap which covers the 
chamber above the crosshead the low-pressure gland can 
be repacked, and also the piston-rod can be adjusted 
in the crosshead without further pulling the engines to 


Pieces. 
It should be noted that of the two glands one is ex- 





posed to steam in the low-pressure cylinder only, and the 
other to exhaust steam only, so that they require the 
minimum of attention. 

The isolation of the steam cylinders from the inclosed 
working chamber is of importance for several reasons, 
viz., the engine can be worked on a condenser without 
any danger of oil from the inclosed chamber getting to 
the boilers. The lubricant in the inclosed chamber cannot 
get destroyed by steam from the engine, and also the 
engine will run for any length of time without overheat- 
ing the lubricant in the inclosed chamber. 

Yours faithfully, 
J. C. PEAcHE. 

87, East-hill, Colchester, October 28, 1895. 

[We regret the typographical error to which Mr. Peache 
directs attention.—Ep. E.] 





‘**MOTOR CARS.” 
To THE EpDIToR OF ENGINEERING. 

Srr,—As there has been some discussion in the various 
papers recently about finding a name for the ‘‘new 
horse’ or mechanical carriages, and suggesticns have been 
made such as “‘ automobile cars,” ‘‘ self-moving carriages,” 
‘*autocars,” ‘‘ automotives,” ‘* mechanical carriages,” and 
last, but not least, ‘ horseless carriages,” I think that 
after the exhibition of such vehicles at Tunbridge Wells, 
where Sir David Salomons so humorously demonstrated 
that any ordinary vehicle without horses was a ‘‘ horse- 
less carriage,” I will not trespass on your valued space 
to go further into the merits of the other appellations, but 
venture to suggest that the words “motor car” (or car- 
riage) would be a name giving a clear distinction between 
the existing ordinary carriages, besides implying a new 
mcde of locomotion. 

Tan, Sir, yours faithfully, 
Freperick R. Sims. 
95, Billiter- buildings, 49, Leadenhall-streeb, 
London, E.C., October 28, 1895. 





METROPOLIS WATER SUPPLY. 
To THE EprTor oF ENGINEERING. 

Srr,—In an editorial article on the above in your issue 
of the 25th inst , the Mid-Wales scheme, now under the 
consideration of the London County Council, is spoken of 
as Mr. Binnie’s scheme. This, however, is a misapprehen- 
sion, and we ask to be allowed to correct it in your 
columns. 

Briefly speaking, the project is wholly ours, having 
been designed and worked out by us, and recommended 
by Mr. Binnie for adoption. 

The scheme for utilising the head waters of the Rivers 
Usk and Wye was first brovght before the London 
County Council by us in a pamphlet with maps attached, 
in January, 1891, and this probably led to Mr. Binnie 
being directed to make an examination of the district in 
the summer of that year. 

The Birmingham Corporation, however, having obtained 
powers to appropriate the Rivers Elan and Claerwen 
(included in our original project) for the supply of that 
city, necessitated an alteration of the scheme, and in 
July, 1892, we laid a revised one before the London 
County Council in a pamphlet, with map attached, a copy 
of which we send you; an inspection of this map and 
comparison with that accompanying Mr. Binnie’s report, 
will show that, with the exception of the small variations 
by Mr. Binnie, and referred to in a note on our map, the 
scheme now before the London County Council is iden- 
tical with that put forward by ue. 

Ordnance maps showing the whole scheme and the posi- 
tions of the various works comprised in it, with sections 
of the main aqueducts to London, and estimates of cost, 
were handed by us to Mr, Binnie on May 7, 1892, and his 
report on the matter, recommending the project, was 
made immediately afterwards, and ordered to be printed 
by the water committee on the following 8th of June. 

Since that date we have furnished many other maps 
and papers bearing on the question. 

Mr. Binnie appears to have been instructed to make a 
report on the sources other than the Thames and the Lea 
available for metropolitan supply, and, therefore, made 
it in his own name, which probably has caused this con- 
fusion as to the authorship of the scheme. 

The Llangorse Lake Reeervoir, this being the key of 
the whole project, without which the waters of the River 
Usk district, to the suitability of which we also first drew 
attention, could not have been utilised, and from which 
nearly one-half of the new supply would be derived, was 
projected by us in the year 1884, since which date we have 
been constantly occupied in completing and working out 
the details of this Mid-Wales scheme, and whatever may 
be its merits or demerits, we claim the sole authorship of 
the project. 

_ _HAssARD AND TYRRELL, MM. Insb. C.E. 

Westminster Chambers, 1, Victoria-street, S.W., 

October 28, 1895. 





STEAMSHIP PERFORMANCE. 
To THE Eprror oF ENGINEERING. 

Srr,—As there is a lot of discussion going on in your 
paper rc boilers, marine engines, &c., I have much plea- 
sure in sending you a set of cards taken from the engines 
of the James Drake, which are of the two-crank tandem 
quadruple style, From them you will see that the vessel 
was doing 9.625 knots on 8 tons per day of north country 
coal, and as she carries a total deadweight of 2050 tons, this 
gives .6 oz. of coal burnt per ton of cargo carried per mile 
or knot. Ithink that such a performance rather plays 
havoc with the ‘‘ economy ” of the water-tube boilers in 
general. The revolutions being only 61, do not gives 
very good reeult per indicated horse-power—only atout 
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1.46 lb. This is a common tramp, but one I think that is 
bad to beat ; boiler pressure, 170 lb. 
Yours, &c , 
H. B. Buckianp. 
3altic Chambers, Newcastle-on-Tyne. 





HYDRAULIC PROPULSION. 
To THe Eprtog oF ENGINEERING. 

Srr,—Messrs. Thornycroft and Co., in notice of my 
remarks on their application of hydraulic propulsion, in 
comparison with my own example of the Nautilus, state 
that I have omitted to notice the difference in the form of 
the two vessels, Now, I made full allowance for the 
great difference. Itis allowed, I believe, that the wetted 
surfaca is the most important element of resistance to 
propulsion in all vessels. The wetted surface of the 
Nautilus was more than 2000 square feet, and this vessel 
was broad and shallow, and had a flat bottom and full 
lines both fore and aft. 
boat, I suppose, was under 1000 square feet, so that on 
this point, half the power of the Nautilus should te 
enough at equal speeds. I allow that the lifeboat being 
too short for 93 knots would take an increased power. 
Making due allowance for this, I feel sure that I could 
propel the lifeboat at 9.3 knots with 80 indicated horse- 
power, or with one-third of that which was used by Messrs, 
Thornycroft and Co. 


I remain, yours "A 
M. W. RvutHven. 
41, Percy-road, Upton Park, E., October 21, 1895. 





STEAM BOILER EFFICIENCY. 
To THE EpiToR OF ENGINEERING. 

Srr,—The principal data relating to the working of any 
steam boiler are : 

1. Pounds (a) of coal (lb. C ) burnt per hour psr square 
foot of firegrate surface (G. S.). 

2. Ratio (b) of boiler-heating surface (H. 8.) to firegrate 
surfaces, 

3. Pounds (c) of water (lb. W.) evaporated per hour per 
square foot of boiler-heating surface. 

4, Pounds (d) of water evaporated per pound of coal. 

These four quantities are closely connected with one 
another, and their necessary connection is most clearly 
shown by the “chain rule.” According to the metho of 
writing this rule we have: 





ib ©; «¢ 1G. 8. 
cea; 4 bs He Ss. 
H.S. 1 ce. lb. W. 
lb. W. d 1 lb, C. 
40:05. 


This simple equation ought to be always used for con- 
trolling the chief data, which have to be considered when 
designing a steam boiler. 

It was first introduced, and has been for many years 
taught by Professor A. Huet in his course of lectures on 
machine design at the Royal Polytechnical School (Delft, 
Holland), 

The equation gives us also a check to the experimental 
data obtained from trials of steam boilers, as, for instance, 
from those published in your issue of September 20. Mr. 
Bryan Donkin has summarised highly valuable results of 
21 experiments on boilers of different types. 

In the following you will find the application of the 
above stated rule on those results : 


I.—Vertical Boiler. 
1 


oC. 1759 GS. 
G.S. 1 73.4 H.S. 
HS. 1 2.33 lb. W. 
Ibs W. 9:57 1 Ib: C. 





171.30 = 171.02 
II.—Lancashire Boiler. Galloway Tubes. 
Ib. C. 10.2 if 3. 


G 
C8: 1 38.8 H.S. 
H.S. 1 2.62 lb. W 
Ib. W. 9:92 1 Ibe. 





101.18 = 101.66 
III.—ZLancashire Boiler. Galloway Tubes. 
] 8.5 1 G.S 





as i #6 Ha 

H.S. 1 4.78 lb. W. 

ib. W. 10.02 1 Ib. C, 

185.37 = 185.46 
IV.—Locomotive Boiler. Wet Fircbox. 

lb. C. 7.93 1 GS. 

G.S. Z 21.7 HS 

H.S. 1 3.47 lb. W. 

lb. W. 9.55 1 IbCc 





75.73 = 75.30 
V.—Locomotive Boiler. Wet Firchbox. 
] 6.25 1 G.S. 





GS. 1 308 HS. 
HS. zt 1.72 lb. W. 
lb. W. 845 1 Ib. C. 

52.81 = 52.98 
VI.—Water-Tube Boiler. Syst. de Nayer. 
lb. C. 14.3 1 G.S. 

G.S. 1 315 HS. 
Ss 1 4.49 lb. W. 


H.S. 
Ib. W. 11.35 1 Ib. 





162.31 = 141.44 


The wetted surface of the lif=-;~ 





VII.— Water-Tube Boiler. Syst. de Nayer. 
1G. 147 (2) Gey 


G.S. 1 31.5 H.S. 
H.S. if 4.26 lb. W. 
lb. W. 11 08 1 ib. C. 





162.88 = 134.19 
VIIT.—Ccrnwall Boiler. Galloway Tubes. 
Ib 1 GS. 


C. 686 
G.S. 1 33.8 H.S. 
H.S. t 2 34 1b. W. 
lb. W. 11 4 1 lb. C. 





78.20 = 77 92 
alls os Boiler. Gallcway Tubes, 


160 1 GS. 
GS. 1 446 HS. 
H.S. 1 3 87 lb. W. 
lb. W. 12.4 1 lb. C. 





198.40 = 1/2.69 


X.—Lancashire Boiler. Galloway Tubes. 
lb. C. 168 1 G8 


GS. 1 416 HS. 
HS. 1 4201b. W. 
ib. W.12.46 —-1-«*b. 





209.33 = 187,32 


XI.—Locomotive Boiler. Stitionary Type. 
lb, C. 12.4 1G.8. 





G.S. 32.6 H.S. 
HS, 1 4.05 lb W. 
lb. W.10.78 = 11b. C. 
133.67 = 132.03 
XII.—Elephant Boiler. Three Bouilleurs. 
lb. C. 11.04 1G.8. 
GS. 1 23.5 H.S 
HES... 1 4 89 lb. W. 
Ib. W. 117 1Ib. C. 








129.17 = 114 92 
XIII.—Locomotive Boiler. Goods Tank Engine. 
] 5 1G8. 


. 805 
Gs. 1 692HS. 
HS; 2 2 05 lb. W. 
lb. W. 12 18 11b. C. 


432 39 = 432.50 
XIV.— Locomotive Boiler. Goods Tank Engine. 
lb. 28.1 G. S. 


. 


Ge. 1 692 HS. 
Hs. 1 5.1 lb. W 
Ib W.12 51 11bC. 





351.53 = 352.92 
masini 81 Boiler. Goods Tank Engine. 
Ib. 


. 3.7 1GS8. 
G.S. 1 69.2 H.S. 
FES. 1 5,62 Ib. W. 
Ib. W.12.29  11b. C. 


389.59 = 388,90 
XVI,.—Fire Engine Boiler. Horizontal Tubes, 
lb. C. 343 1GS8. 


Gem 1 45 H.S. 
tee. 4 13,11b. W. 
Ib, W. 7.95 1 Ib, C. 





272.69 = 589.50 
XVII.—Cornish Boiler. Multitubular Type. 
lb. C. 13.7 1 GS. 


G.S. 1 54 HLS. 
H.S. 1 262 Ib. W. 
lb, W. 9.91 1 Ib. C. 





135 77 = 136.08 
X VIII.—Locomotive Boiler. Portable Engine. 
Ib. C. 10. 1 GS. 


Gs. 1 27.2 HS. 
ILS. 1 3.851b. W. 
lb. W. 9.57 1 1b.6. 





103.36 = 104.72 
a Boiler. Galloway Tubes. 
Ib. C. 


15.7 1 GS. 
G.S. 1 193 HS. 
H.S. 1 = 7.43 Ib. W. 
Ib. W. 916 1 lb C 





143,81 = 143.40 
XX.—Oornish Boiler, Multitubular Type. 
Ib. C 1 GS. 


» 2.5 3 
G.S. 1 402 HS. 
H.S. 1 5421b. W. 
Ib. W. 10.15 1 1b. C. 





218.23 = 217.88 
XXI.—Locomotive Boiler. Stationary Type. 
Ib. C, 25.5 GS. 





G.8. 1 37.4 HS. 

H.S. 1 7.231b, W. 

lb. W. 10.64 1 1b. C. 
271.32 = 270.40 


As will be seen, the greater number of the experiments 





have led to exact results, except in the case of the fire- 
engine boiler No. XVI.; and thus proof is given that 
these expsriments are practically reliable. ‘The small in- 
accuracies are contained within the limits of experimental 
errors, 
Yours respectfully, 
M. WESTERBAAN MUSERLING. 
The Hegue, Holland, O.tober 26, 1895. 





WATER-TUBE BOILERS. 
To THe Eprror or ENGINEERING. 

Srr,—We have read with interest the correspondence 
that has been carried on for some time in your paper re- 
specting the merits and demerits of water-tubs boilers 
and forced draught, and we notice that two steamers 
having the ordinary cylindrical boilers are cited as giving 
exceptionally fine results compared with vessels fitted 
with water-tube boilers and forced draught, one the 
Wazzan, which has partial forced draught on Mr. 
Howden’s system, and the other the Rameses, which has 
only funnel draught. We think it would be only fair if 
the gentlemen who write such voluminous letters gave the 
designers of the boats and engines some credit for the 
success obtained. The firm who prepared the designs and 
specifications of both the boats and engines in question is 
Messrs. William Esplen and Son, of Liverpool and 
London, and we know that a great many boats built to 
their specification have done quite as well as the two 
above mentioned. 


October 25, 1895. 


Yours truly, 
Fam Ptay. 





To THE EpiToR OF ENGINEERING. 

Srr,—Having other work to do, I cannot profess to 
have read all the correspondence which has recently 
appeared in your columns on the water-tube boiler ques- 
tion, but judging by what I have read, there seems a lack 
of salient facts and figures in the letters. As an indica- 
tion of my meaning, let me refer to the paper read b 
Mr. Durston not long since on ‘‘ Warship Machinery,” 
where I learn that the Edgar, fitted with ordinary boilers 
of 155 lb. pressure, developed 11 indicated horse-power 
per ton of machinery without trouble. We are now told 
that Belleville boilers with much higher pressures are 
being fitted into our new ships with the primary object 
of saving machinery weight, and the Andromeda class of 
cruisers (among others) are apparently to have this type 
with 300 lb. pressure, the maximum indicated horse- 
power to be 16,500, it issaid. On the basis of the Edgar 
this would require a machinery weight of 1500 tons, and 
T should like to hear from any one what the actual weight 
allowance is. Perhaps the gentleman who ‘“ knows the 
Admiralty ” can tells us. It would ke a scrap of valuable 
information, though still leaving us in the dark as to how 
much of the saving wa3 due to the type of boiler, and how 
much due to the higher pressure, which, by the way, 
seems a rather large leap. I have been impressed by the 
lack of exact data from Admiralty apologists, ‘‘so careful 
of the type ” they seem. 

Might I suggest that you reprint an article which 
appeared in the American Society of Naval Engineers’ 
Journal last May, giving the experiences of a United 
States naval engineer on board French vessels—naval and 
mercantile—fitted with water-tube boilers? 

Yours truly, 

October 28, 1895. CyYcLops. 
[We have the article referred to by “‘ Cyclops ” in type, 
and commence the publication of it this week.—Ep. E.] 





To THe Eprrok oF ENGINEERING. 

Str,—In answer to Mr. Druitt Halpin’s letter in your 
last number, I beg to state that the late Commandant du 
Temple built his first boiler in 1873, It was intended for 
a flying machine. 

His first French patent is No. 112,617, April 28, 1876, 
From that date ceveral boilers were made especially for 
launches, The second patent is No. 136,557, July 10, 
1880. 

The principal claim of both was the outside return 
tubes, but as the first patent was abandoned when the 
second one was taken, the improvement became public 
property. 

It may be that previous patents rendered the claim 
void ; but, as I said before, I do not consider the question 
frcm a lawyer's point of view. 

One thing is certain. In 1876 there did not exist one 
single water-tube boiler provided with outside return 
tubes. Actually, most of those intended for intense firing 
are provided with them. 

Is not this fact sufficient for justifying what I eaid in 
my paper: 

‘“Commandant du Temple was the first to apply to 
steam boilers that most important principle of the return 
of water outside the fira, perhaps the greatest improve- 
ment for the last 30 or 40 years ”? 

I remain, Sir, yours truly, 
Havre, October 29, 1895. J. A. Normann. 





To THE EpiToR OF ENGINEERING. 
Srr,—After an absence abroad of fully four weeks, I 
find, on my return, the letter of Mr. Walter H. 
Maudslay, in ge journal of the 27th ult.. commenting on 
the account of the performances of the Belleville boilers 
in Messrs. Wilson’s steamer Ohio, as described in my 
letter published by you on the 6th ult., and also asking 
some questions, which I now desire to answer. 
Before noticing Mr. Maudslay’s remarks, I wish to say 
I feel it is unfortunate that one cannot discuss critically 
the merits or demerits of boilers of a certain class without 
appearing to place oneself in something like —_— 
antagonism to the makers of the boilers criticised. 





I need hardly say that nothing could be further from 
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my desire than that of occupying such a position towards 
Mr. Maudslay or his firm, or any other firm manu- 
facturing water-tube boilera. 

Notwithstanding my absolute conviction of the in- 
feriority, practically and theoretically, of the boilers 
advocated by Mr. Maudslay’s firm, I would not have felt 
called upon to do more than simply state my opinion, 
had these boilers been merely offered to mercantile ship- 
owners. As shipowners have their money at stake when 
boilering their ships, they would not long continue the 
use of boilers incapable of working continuously, which 
were also wasteful in fuel, and required frequent repair. 
Shipowners can well take care of themselves in regard to 
such matters. 

The case is, however, altogether different when such 
boilers are supplied to the Navy under representations of 
efficiency and other advantages which have no existence. 
Ample experience shows that boilers are fitted in our 
warships that would not be tolerated in a mercantile 
steamer on account of their wastefulness and inefficiency. 
That this evil practice can be, and is, continued, is owing 
to the fact that in the Navy boilers are never tried under 
continuous working at anything approaching full power, 
and consequently the serious defects which are soon 
brought to light in mercantile steamers are hidden in the 
ships of the Navy, and only revealed when real work is 
eeneeen, a time when it is too late to rectify the mis- 
take. 

As the defective boilering of our Navy involves con- 
sequences of the most momentous character to our country, 
the Navy being, above all, our principal arm of defence, I 
have felt called upon to point out to the best of my ability 
the serious mistake which is now being made by our 
Admiralty in fitting water-tube boilers in our seagoing 
warships. I have in these recent letters called attention 
to the fact that my contention at the beginning of this 
controversy—that water-tube boilers were unfitted for 
continuous working at sea, wasteful in fuel, troublesome 
to work, besides being short-lived and requiring continual 
repair—has been most conclusively proved by each of the 
only four cases in which water-tube boilers have since 
then been fitted in mercantile steamers and tried under 
ordinary working tests. These four steamers are the 
Tamise, Ohio, North-West, and Unique, the second only 
having been fitted in this country, the first in France, 
and the two last in America. 

It is, however, stating the case much too favourably 
for the water-tube boilers, to say that those in any of 
these four steamers have been subjected to the test of the 
ordinary work of cylindrical boilers in a seagoing steamer. 
The Tamise, at most, runs only 34 hours twice in 24 
hours. The Ohio, though crossing the Atlantic, never 
averaged half-power. The North-West, with four or five 
stoppages on a voyage of a few days, is said, on good 
authority, to have, on an average, five or six of her 
boilers always under repair. The Unique, after pro- 
tracted preliminary trials, only ran on her short passage 
during one week when the disastrous explosion took place 
which led to the removal of her boilers. 

Even these limited tests, however, have been sufficient 
to show that the boilers in all these steamers have 
proved themselves incapable of working successfully at 


sea. 

Mr. Maudslay, I understand, affirma that the failure 
of the Belleville boilers fitted by his firm in the Ohio is 
owing to their not having steel tubes, and not being fitted 
with Belleville feed pumps. In my letter published 
in your issue of the 6th ult., in referring to the fitting of 
these boilers, I said: ‘*The knowledge that the per- 
formances of these boilers in the Ohio would vitally affect 
the future of the Belleville boiler in this country, and 
either justify or condemn the action of the Admiralty, 
guaranteed that every possible precaution would be taken 
by the makers of the boilers to insure the best possible 
results.” This, it is well known, is a correct statement 
of the circumstances under which the Belleville boilers 
were fitted in the Ohio. 

On Mr. Maudslay’s showing, the boilers were made 
and worked so as to defeat the intentions and expecta- 
tions of all those who desired the best possible results in 
that steamer from the Belleville boilers, for he explains 
that these boilers were made with iron tubes instead of 
steel tubes, which now appear to be the only kind suit- 
able for such boilers, and the feed pumps used were not 
the Belleville pumps, whicl: also appear to be the only 
kind capable of supplying feed water properly to Belle- 
ville boilers. 

I confess my inability to follow Mr. Maudalay in this 
explanation of the failure of the boilers of the Ohio, which 
ie, practically, that they were deliberately made by his 
firm with what they knew was improper material, and 
worked with a defective feed apparatus. I am also unable 
to accept Mr. Maudslay’s conclusion that the extremely 
defective performances of these boilers did not ‘‘ in any 
— reflect on the utility or durability of the Belleville 
boiler.” But supposing Mr. Ma dslay’s explanation of 
the failure of the Ohio is accepbad as sufficient, he fails 
to account for the equally defective performances of the 
other steamers having Belleville boilers, in which the use 
of bad material and defective feed pumps has never been 
claimed as causing their defective performances and the 
continual repairs they have required. 

The boilers of the Channel steamer Tamise were made 
by the Belleville Company in France, and the feed water 
is supplied by Belleville pumps. Notwithstanding, 
they have required constant and extensive repairs even 
though they only work 34 hours out of 12, and their 
fuel consumption is very great. The performance of this 
steamer clearly proves the impossibility of working her 
boilers continuously at sea. 

Again, the North-West on the American lakes with 26 
3elleville boilers, as has been mentioned, has always five or 
six of them under repair on the voyage, and it has recently 





gone the round of the press, that an unfavourable official 
report regarding the efficiency of the boilers of this steamer 
was given lately by two engineering officers of the United 
States Navy, after making a voyage in her for the pur- 
pose of reporting on their working. 

In every case, therefore, in which Belleville and other 
water-tube boilers have been tested in ordinary work, 
even to a limited extent, they have failed to work suc- 
cessfully, as I affirmed they would at the beginning of this 
~~ il and have also failed for the reasons I then 
stated. 

Mr. Maudslay refers to some other steamer which his 
firm has fitted with Belleville boilers having steel tubes 
and Belleville feed pumps, and which has done well. 
Though no name is mentioned, the Sharpshooter is doubt- 
less the steamer referred to, as I know of no other vessel 
in this country using Belleville boilers. I must deny, 
however, that the boilers in that vessel have ever been 
tested by continuous working at a sufficient power, and I 
must further deny that, even with the inadequate tests 
made, the results have been favourable. 

The outstanding fact which carries the complete solution 
of this boiler controversy for seagoing ships is, as I stated 
at the first in 1894, the decision arrived at by mercantile 
shipowners, who alone thoroughly test boilers at sea, and 
that on a scale so vast as to preclude every chance of 
mistake. Their decision has been given so unanimously 
in favour of cylindrical boilers, after repeated trials of 
water-tube boilers, that we find the entire British mercan- 
tile navy with cylindrical boilers covering wry 4 sea the 
world over, leaving only one solitary ship with Belleville 
boilers endeavouring, but, as yet vainly, to make one 
creditable passage across the Atlantic. 

Until, therefore, the phenomenon is seen of shipowners 
fitting Belleville or other water-tube boilers to even a 
moderate extent in their ships, the use of these boilers in 
the Navy stands conclusively condemned. If water-tube 
boilers, therefore, continue to be fitted in the warships of 
this or any other country, it must be in despite of the 
clearest evidences of their inefficiency and wastefulness 
now established more fully than ever. 

Mr. Maudslay in his letter resorts to the tw quoque 
argument, and asks me if it is nob the case that a steamer 
built on the Clyde for a foreign country, having cylindrical 
boilers and Howden’s forced draught, had the whole of 
her furnaces brought down, and then says, if so, ‘it 
passes my understanding how the author of that system 
with such an experience could sit down and criticise water- 
tube boilers.” Mr. Maudslay evidently intends this, in 
his view, damaging query and comment to bear against both 
the cylindrical boiler and my forced draught. I can assure 
Mr. Maudslay that the forced draught had nothing what- 
ever to do withthe case. Norcan the boilers, being cylin- 
drical, be blamed for the damage tothe furnaces. The laws 
of nature areinexorableincylindrical as wellasin water-tube 
boilers, and if certain substances are allowed to interpose 
and prevent the water from coming in contact with the 
furnace plates over the fires of the former, damage, more 
or less, must occur according to the style of the furnaces 
used. In the case referred to by Mr. Maudslay, not the 
whole but several of the furnaces were bulged under the 
conditions mentioned, It was simply an accident caused 
by inadvertence and absence of well-known and sure pre- 
cautions, arising doubtless from previous immunity from 
such accidents. The steamer afterwards ran her length- 
ened trials without a hitch, and her boilers will not likely 
require a touch of repair for many years to come. 

As my forced draught has been referred to in connection 
with this case, I may mention that, though now applied 
to nearly 400 steamers, this is the first case to my know- 
ledge that any such damage to furnaces has occurred among 
the thousands of them to which it is applied, and further, 
that during thirty years’ experience of working cylindrical 
boilers, this is the first instance in which any such damage 
to furnaces has occurred in the line of my own experi- 
ence. This fact shows the general immunity of cylin- 
drical boilers from damage, and when it is remembered 
that there are at this moment over 12,000 steamships at 
work with cylindrical boilers, many over twenty years 
old, it wiJl be evident how surprisingly few accidents 
occur. 

They contrast strikingly with the ten or twelve 
steamers fitted with water-tube boilers, every one of 
which requires, when it runs, constant overhaul and 
repair. 

Finally, in reference to the remark of Mr. Maudslay 
about “‘ Mr. Howden and his friends,” I beg to say that 
I know no one who writes in your pages, or elsewhere, 
against water-tube boilers, so that the reference to my 
**friends’’ is quite a mistake. 

T am, yours faithfully, 
Glasgow, October 26, 1895. JAMES HOwWDEN. 





RECLAMATION OF LAND FROM THE SEA- 
To THE EpitTor or ENGINEERING 

S1r,—I shall be obliged if any of your readers can give 
information on the subject of reclaiming land from the 
sea by ‘‘ warping” (i.¢c., encouraging the deposit of silt by 
putting up wattle hurdles). It is proposed to experiment 
with the view of testing the practicability of reclaiming 
ground on the shores of the Firth of Forth by some such 
scheme for the purpose of extending the golf links here, 
and it is desired to obtain as much information as possible 
before coming to any decision in regard to the matter. 
Various inquiries have already been made, but without 
practical result. It will be obliging if any of your readers 
can inform us if they know of any place where reclama- 
tion by warping has been carried out or attempted, and 
can give some details of the means used and the result, 
the effect of sea action on the works, and the expenditure 
involved. Tam, &c., 

ane J. ANDERSON. 
28, Millhill, Musselburgh, N.B., October 30, 1895. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. D. AND W. HENDERSON AND Co., Partick, 
launched on the 19th ult. a large steel screw steamer, 
named the Horace, built for Messrs. Lamport and Holt, 
Liverpool. The vessel is of the following dimensions : 
Length, 350 ft. ; beam, 45 ft. 6 in. ; and depth, 27 ft. ; with 
a gross tonnage of about 3400 tons. She has been de- 
signed with a view of combining large carrying capacity 
with a fair speed, and is built on the web-frame system. 
The machinery will be fitted by the builders, and consists 
of a set of triple-expansion engines with cylinders 26 in , 
43 in., and 71 iv. in diameter respectively, by 48 in. stroke, 
and two large single-ended boilers constructed for a work- 
ing pressure of 1801b. and fitted with Howden’s system of 
forced draught. 





Messrs. Ramage and Ferguson, Limited, Leith, 
launched on the 18th ult. an auxiliary steam yacht of 473 
tons, yacht measurement, built for Mr. Rutherfurd 
Stuyvesant, New York, from the designs of Mr. St. 
Clare J. Byrne, Liverpool. The yacht three masts 
and a large spread of canvas, as the owner intends to use 
her for long foreign cruises, and the propeller is of the 
Bevis feathering type. The principal dimensions of this 
vessel are: Cas wa load water line, 135 ft.; length 
over all, 169 ft.; breadth, 27 ft.; depth moulded, 17 ft. 
5 in. The are two large deck-houses, the one forward 
containing pilot and chart house, also smoking-room, and 
the aft one forming a handsome dining-room. The machi- 
nery consists of a set of triple-expansion engines made 
by the builders, having cylinders 13 in., 21 in., and 34 in. 
in diameter by 24 in. stroke, ——— with steam from 
two Almy water-tube boilers made at Providence, Rhode 
Island, America, The vessel was named the Arcturus. 





The steel screw steamer Saint Ronald, built by Messrs, 
Wm. Gray and Co., Limited, for Messrs. Rankin, Gil- 
mour, and Co., Limited, of Liverpool, has completed her 
trials. The vessel is of the following dimensions : Length 
over all, 336 ft. ; breadth, 47 ft. ; depth, 24 ft. 10 in. The 
hull is built with web frames, and there is a cellular double 
bottom for water ballast. The engines have been supplied 
by the Central Marine Works of Messrs. Gray, the 
cylinders being 24 in., 38 in., and 64 in. in diameter, 
with a piston stroke of 42in., and with these two large 
steel boilers have been supplied, working at a pressure of 
160 lb. per square inch. The average speed on the run 
to the T'yne round was 11} knots, her performance giving 
every satisfaction to those on board. 





The new steel screw steamer Donai, built by Messrs. 
R. Napier and Sons, Limited, for the Compagnie Mes:a- 
geries Fluviales de Cochin Chine, completed a series of 
os and consumption trials on the Firth of Clyde on 
the 24th ult., when all the conditions of the contract 
were amply fulfilled, a speed of a knot an hour in excess 
of the guarantee having been attained, while the consump- 
tion was considerably less than what was stipulated. 
The Donai is the fourth steamer built by Messrs. Napier 
for the company, and, like the others, is intended for their 
mail and passenger service in Cochin China. The prin- 
cipal dimensions are: Length, 220 ft.; breadth, 27 ft. 
10 in. ; depth, 14 ft.9 in. The machinery consists of a 
set of triple-expansion engines capable of indicating 800 
horse-power, with two single-ended boilers for a working 
pressure of 144 1b. 


The s.s. Morven, built by Messrs. Charles Connell 
and Co., Whiteinch, to the order of Messrs. James 
Gardiner and Co., Glasgow, went her trial trip on the 
23rd ult. Her dimensions are: Length, 344 ft. ; breadth, 
44 ft. 6 in. ; depth moulded, 28 ft. 6 in.; with a dead- 
weight capacity of about 5800 tons. Her engines, of the 
triple-expansion type, having cylinders 25 in., 40 in , and 
66 in. in diameter, and 45 in. stroke, with two single- 
ended boilers fitted with Howden’s forced draught, have 
been constructed by Messrs. Dunsmuir and Jackson, 
Govan. The speed attained on the measured mile was 
11 knots. 

The screw steamer Daisy, built by Messrs. Blackwood 
and Gordon to the order of the Glasgow, Dublin, and 
Londonderry Steam Packet Company, Limited, of Glas- 
gow, went down the Firth on her official trial trip on 
October 23. As the result of several runs on the measured 
mile at Skelmorlie, an average speed of 12 knots was 
attained. The steamer is built of steel to Lloyd’s highest 
class, and her dimensions are 190 ft. by 29 fb. by 15 fo. 
moulded to quarterdeck, with triple-expansion engines 
(diameter of cylinders, 15 in., 24in., and 40 in. by 30 in. 
stroke), and two large boilers carrying a working pressure 
of 160 1b. She is fitted up in a suitable manner for the 
conveyance of cattle, cargo, and passengers. 





Mesars. Joseph L. Thompson and Sons, Limited, 
Sunderland, launched recently a passenger and cargo 
steamer, built for the Mersey Steamship Company, 
Limited, which is under the management of Messrs. 
Leech, Harrison, and Forwood, Liverpool. The vessel is 
intended for their passenger trade between London, 
Madeira, and the Canary Islands. She is 242 ft. long 
between perpendiculars, 34 ft. breadth extreme, and 
19 ft. 6 in. depth moulded. She will have a deadweight 
carrying capacity of about 1600 tons, and will be fitted up 
for 30 first-class passengers. The engines have cylinders 
194 in., 324 in., and 54 in. in diameter respectively, with 
a stroke of 39in., working at 180]b. pressure, with 
Howden’s system of forced draught. 





Sourn AFRIcaN CoaL.—Coal has been discovered on the 
Longkuil farm, near Sutherland, Matjesfontein. The 
coal has been tested with satisfactory results. 
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and of the unions representing the men came to a de- 

INDUSTRIAL NOTES. cision, which decision had so be salaniiied ts the re- 

Tue dispute on the Clyde, affecting the shipbuilders | spective bodies for ratification. The agreement was 
and engineers, has been amicably and satisfactorily | accepted, and ratified on Friday, so that in so far as 
arranged, and the men have resumed work. The con- | the Clyde is concerned the dispute is at an end, The 
ferences between the representatives of the employers! terms are that the men shall receive an advance of 





5 per cent. on piece rates, and Is. per week on time 
wages, to begin on and from February 3, 1896. To 
provide against any further difficulty for some time 
to come, it was agreed that no further advance shall be 
claimed by the men except at six months’ notice. The 
engineers gain by the dispute an advance of a farthing 
per hour, or ls. 34d. per week of 54 hours. Unfor- 
tunately the agreement does not wholly cover the 
Belfast dispute. It appears to cover that of the ship- 
builders, presumably in all the branches, but not the 
engineers and other branches of workmen. The pro- 
posals drawn up at the Carlisle conference did not 
satisfy the Belfast workers, and were rejected almost 
unanimously by the large meeting of the men held on 
Friday evening last. In this refusal the machine-men, 
iron-moulders, brass-moulders, and others, joined 
hands. The efforts for conciliation of the representa- 
tives of the religious bodies in Belfast do not appear to 
have made much headway, neither side caring for 
their interference. There is, indeed, generally a dis- 
inclination on the part of all sections to follow the lead 
of any outside body, however good its intentions may 
be. Labour disputes are often very technical in their 
character, and only those well acquainted with the 
circumstances, and the peculiarities of the special 
industry, can presume to interfere with any advantage. 
Hence the desirability of joint conferences of the 
employers and the employed. It is to be earnestly 
hoped that the difficulty at Belfast will not involve a 
lock-out on the Clyde. 


The condition of trade in the engineering industries 
of Lancashire is fairly satisfactory, the work in hand 
being sufficient in most cases to keep the establish- 
ments well employed for some time to come. There 
has been a slight ull in respect of new orders, but the 
quietening down is only regarded as temporary. The 
general upward tendency in the prices of iron and steel 
brought a rush of orders to the engineering firms, with 
the result that they have a g deal of new work 
booked, especially in the heavier branches. Stationary 
engine builders are mostly full of work for some time 
to come. Heavy machine tool makers are also busy, 
and in the lighter branches the leading firms are toler- 
ably well engaged. If new orders are not coming in as 
freely as they were, the outlook as to steady improve- 
ment is quite as hopeful as ever. Boilermakers are 
mostly well supplied with work, but in the locomotive 
branches any material improvement is not yet very 
visible, though one of the largest firms in the countr 
is tolerably full of work. tton machinists are all 
very busy, but most of the work is for abroad. There 
are no signs in the engineering trades of coming 
labour disputes, either as to wages, hours of work, 
or conditions of employment. Things have gone on 





quietly for a long time, without any serious disturb- 
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ance as to wages. In the iron trades there is quietude, 
but it is the quietude of activity. Moderate inquiries 
have been stirring, with quite as much business as 
makers care to entertain, as they are mostly heavily 
sold over the remainder of the present year. Makers, 
therefore, are cautious as to booking ahead, and care 
only for limited quantities at present. In the finished 
iron trade prices are firm all round at recent quota- 
tions, with advances on orders for next year. Nut 
and bolt makers are busy, but they feel the recent ad- 
vances in the prices of iron. The steel trade is firm 
and strong, with an upward tendency. As regards 
wages in the iron and steel trades, the rates are settled 
by the sliding scale generally as in Staffordshire. 





The same healthy tone continues to characterise 
the state of trade in the Wolverhampton district as 
previously reported. The recent advances in prices 
are well maintained, and the leading makers of 
iron find no difficulty in getting orders. All the 
works are running full time, there being plenty of 
specifications to go on with. The home requirements 
generally are more for the heavier classes of manu- 
factured iron ; there are also large demands for foreign 
and colonial purposes, much larger than for a long time 
past. The list houses, and also the makers of second 
qualities, are well booked forward, and new offers for 
extensive business transactions are reported. Common 
sheet makers are pressed by galvanisers, the works are 
running at full speed, and yet the output is scarcely 
sufficient to meet the demands. Hoopand strip makers 
are almost inundated with inquiries, and angle and plate 
manufacturers are booking additional orders from 
district consumers. Best sheets are in good request ; 
some heavy orders have been secured for steel billets, 
blooms, and bars, for which advanced rates are asked. 
Marked bar makers report an improved demand, but 
prices remain at recent rates. The increased demand 
all round is stimulating production, and the output 
yenerally is large in most classes of iron and steel of all 

inds. In the constructive branches there is apparently 
more activity, and the outlook is altogether favourable. 


In the Birmingham district a healthy tone has been 
manifest for some time, and it is improving. Prices of 
all classes of iron and steel have been firm, though 
some irregularity was at times observable in quotations. 
Marked bars are in good demand. The sheet trade is 
very active, and prices are very firm, forward contracts 
being refused, except at a substantial advance. In 
close sympathy with Wolverhampton, the iron and 
steel trades of Birmingham indicate a growing pro- 
sperity, and all the branches of engineering and other 
trades look hopeful for the near future. 





The Parliamentary Committee of the Trades Union 
Congress have embarked upon a very delicate piece of 
work, and have made some suggestions, the full force 
of which they themselves appear not to see. In their 
circular, recently issued to the officers of the trade 
unions of the United Kingdom, after dealing with 
several matters, they refer to the Free Labour Associa- 
tion, its conference, and its organisation. The circular 
calls it a bogus association, and asks that its bona 
fides shall be examined into, and then demands 
that a financial statement shall be issued, show- 
ing the number of branches and members, contribu- 
tions paid, and benefits granted, the same as trade 
unions have to furnish to the Registrar of Friendly 
Societies, &c. Trade unions are not required to 
furnish such particulars unless they are registered, 
and there is no law to compel registration. Many 
unions are not registered, and only within the last few 
years have the Engineers and some of the other large 
unions consented to register. Compulsory registration 
would be resisted by many unions even now, and 
no society or association can be compelled to pub- 
lish a financial statement unless registered. Are 
the trade unions prepared for a compulsory law? If 
they are, well and good; if not, the compulsory pro- 
duction of a balance-sheet must not be insisted upon in 
the name of the trade unions of the country. It is 
very desirable that all public bodies should furnish a 
full statement of income, expenditure, assets and 
liabilities, and also of their numerical strength. But 
it has taken more than forty-five years of incessant 
labour on the part of the more advanced leaders to 
induce the unions to publish their annual accounts. 
It was their hesitancy to do this that led to the accu- 
sation of their being secret bodies years ago, when the 
labour leaders sought to have them recognised by law, 
as lawful bodies whose funds deserved protection. The 
Parliamentary Committee must see clearly where these 
demands will land them ; but if compulsory registra- 
tion and production of accounts are required, all will 
be ultimately benefited by the change. 





A “society of non-society men” is an anachronism. 
It has often been tried, and has seldom succeeded for 
any considerable time. As soon as men get into an 





some accounts, this is taking place now in a manner 
which may not be conducive to peace. There is what 
is called the Free Labour Association, and the Free 
Labour Exchange Company, and the latter, it seems, has 
already repudiated the former, after the recent confer- 
ence at Newcastle. It declares it has no connection 
with the Free Labour Association, but it is willing 
to enrol all who wish to join the Free Labour Ex- 
change. This attitude forebodes no good to labour or 
to capital, for of all disputes the most acrimonious are 
those between bodies of workmen. When Greek meets 
Greek, then comes the tug of war, and we have had to 
chronicle many such wars of late years. The only real 
and seca | way in which to deal with these labour 
difficulties is by conciliation, a mode which is slowly 
but surely gaining ground. Whether anything will be 
attempted in the way of  romery remains to be seen, 
but whatever is attempted must be in the nature of 
voluntary action on the part of the disputants, or it 
will fail, as all previous legislation on the subject has 
failed. Much has been done of late years to reconcile 
employers and workmen to a system of conciliation ; 
the experience of the iron and steel trades has been of 
great help in this respect. Even the recent dispute on 
the Clyde is an evidence of its value, although it has 
not quite averted a strike, nor altogether settled it in 
all respects. The difficulty is to find a basis at all 
times suited to the trade or conditions of work ; but if 
there is no permanent basis, a temporary arrangement 
may be made which will cover the dispute then exist- 
ing, and in time lead to a practicable plan. This 
was the way in which conciliation boards were formed 
in the first instance, where they are now most success- 
ful. 

About 200 operatives connected with the Chain- 
makers’ Association of Staffordshire and Pontypridd 
came out on strike last week for 10 per cent. advance 
in wages. Ere the week ended, a joint conference of 
st, tb and workmen was held, when an amicable 
understanding was arrived at, on the basis that the 
men should return to work at the old rates for one 
month, at the end of which the 10 per, cent. extra is 
to be paid. The dispute, is, therefore, at an end, 
after five days’ idleness. 





Owing to a dispute of the steel-smelters at Swansea, 
the whole of the Upper Forest and Worcester Tin- 
plate Works at Morriston, were brought to a stand- 
still last week, about 2000 hands being thrown idle. 
This is all the more to be regretted, as the tinplate 
trade is only just recevering from a severe depression 
which has lasted many months. 





The increased activity in the sheet-iron trade is 
shown by the fact that the large works at West 
Bromwich—the Woodford Iron Works—have been ac- 
quired by a new firm, after being idle for five years, 
and are to be restarted immediately. The firm is one 
of the largest galvanised sheet makers in the country. 
The works comprise seven sheet mills, besides pud- 
dling and reheating furnaces, and when constructed 
cost, itis said, 100,000. Staffordshire is certainly to 
the front just now in those branches of trade. 





Strikes of women workers are not very frequent, but 
they are becoming more frequent than they were. The 
most singular of all has been the strike of waitresses 
at Messrs. Lyons and Co., against an alleged reduc- 
tion in their commission from 5 to 24 per cent. Messrs. 
Lyons state that it was not intended to reduce the 
commission paid to the old hands, but only to the 
learners. The waitresses complain also of other 
grievances, lessened refreshments, and about the 
charges for costume, &c. The Domestic Servants’ 
Union commenced their session with a dance, just the 
thing to bring together a large number of the ‘‘ softer 
sex.” 

Matters are beginning to look a little serious in 
Pennsylvania among the miners, where a big strike 
has been ‘‘ ordered.” It was thought that the order- 
ing of strikes by a secret committee would drop out of 
favour in the American unions, but they seem to cling 
to the old fashions in this respect. The miners have 
no strong union, and their action is always spasmodic, 
and mostly very violent. Whether they wi teupeore 
upon this occasion remains to be seen; the signs are 
more hopeful. 








About 500 miners at Mons, Belgium, have gone out 
on strike for an advance in wages at the Levant du 
Flenu Colliery, but so far the dispute has been con- 
ducted quietly. At Ghent the strike is at an end, the 
matters in dispute having been referred to arbitration, 
the men resuming work meanwhile. The lockout at 
Carmaux is exciting a good deal of discussion in 
France, and the Socialists there and here are promot- 
ing a relief fund for the glassworkers who are out. 
An appeal has been made to the glassworkers of Eng- 


organisation they compare notes and discuss griev- ans for assistance, but the Yorkshire glassworkers have 
ances, and hence they soon partake of all the essential 
elements of a bond fide association. 


According to’ there. 





been in such dire straits that very little can be done 
As a matter of fact, our English glassworkers 


are worse off than the glassworkers at Carmaux, only 
that the former have a good union, while the latter 
have not. The Yorkshiremen have been paying 
heavier levies to keep their unemployed hands than 
was ever known by any trade union in its direst 
straits, for weeks and months. 





The incipient dispute in the building trades of 
London appears to remain at a deadlock. The one 
firm at which the bricklayers struck is picketed as 
before, though information was circulated to the con- 
trary. In so far as the Carpenters and Joiners are 
concerned, this is the only reference to the matter in 
the October report : ‘Important to Members.—The 
condition of the building trades in the London district 
is still in a very unsatisfactory state, owing to the 
refusal of the employers to re-sign the working rules ; 
therefore, all members are earnestly requested to keep 
away, pending a settlement.” Only in two places 
within the metropolitan area is there any active dis- 
pute, namely, at Croydon and South Norwood, where 
the strikes are only partial. 





The “ particulars clause” in the Factory Act relating 
to textile industries has been enforced at Bradford, 
where an employer was fined 20s, and costs for having 
given out cloth to be woven with more picks to the 
inch than the weaver had been led to believe. Though 
passed mainly at the instance of, and for, the cotton 
trades, this clause applies to all textile industries, a 
fact overlooked by the particular Bradford employer. 
This conviction will draw attention to the provisions 
of the enactment. 


The Scotch coal trade is still said to be considerably 
depressed, so depressed that the threatened effort to 
strike for higher wages is likely to be postponed. It 
seems that the effects of last year’s strike still hang 
about the industry in many ways. But the production 
has enormously increased. In Lanarkshire alone it is 
computed that the output is 30,000 tons per week more 
than it was a year ago. But this would imply a larger 
demand or sale, as such a large increase would not be 
stacked in any case, except to prepare for the eventu- 
ality of a strike, Perhaps now that the dispute on the 
Clyde is over there will be an improvement in the coal 
trade, as the production at the iron works is increas- 
ing in Scotland, as it is in most other parts of Great 
Britain. As a matter of fact, the Scotch strike of last 
year did not injure the coalowners as much as it did 
the miners, which the latter have learned at some cost. 

The miners’ dispute in South Yorkshire was under 
the consideration of a conference or committee of the 
South Yorkshire Coalowners last week, when it was 
decided that there had been no reduction in the wages 
of the men, and that no support should be “igo to any 
reduction. But they decided to support the company 
in resisting any demand for an advance in wages, the 
committee being unanimously in favour of abiding by 
the arrangements come to at the Rosebery Conference, 
which should be loyally adhered to. The company 
will receive the support of the Coalowners’ Association 
as long asthe pits are standing. Here evidently isa 
case for a joint conference of the representatives of 
the coalowners and of the miners’ associations, so that 
the terms of the Rosebery compromise may be loyally 
carried out by all parties. 

The miners of South Wales and Monmouthshire are 
asking for a readjustment of the sliding scale as set 
forth in the following resolution: ‘‘ That this con- 
ference instruct our representatives on the sliding 
scale committee to open negotiations with the em- 
ployers for amending the sliding scale agreement in 
the following manner: (a) A judicial grouping of col- 
lieries or a classification of the various coals produced 
in the South Wales and Monmouthshire coalfielde. 
(b) A minimum selling price to be fixed on each coal. 
(c) The co-operation of the workmen and employers to 
punish all coalowners who make contracts Gee the 
selling price agreed upon, the employers themselves to 
regulate the selling price of coal from time to time. 
(d) The appointment of an umpire for the sliding scale 
committee.” The resolution thus passed by a general 
delegate meeting was by its consent referred to the col- 
lieries in view of possible amendments from those 
sources, all such amendments to be sent in by No- 
vember 20. The regulation of prices is now carried on 
— generally by the London Coal Exchange, and 

y other means; but the resolution sails very closely 
to what might turn out to be a conspiracy, when it 
roposes ‘‘ to punish all coalowners who make contracts 
low selling prices agreed upon.” The employers 
are scarcely likely to aszent to such an open course as 
that pursued, 


TUBULOUS BOILERS IN THE FRENCH 
NAVY.* 





By Assistant Engineer JoHn K. Rostson, U.S. Navy. 

In what follows, I have endeavoured to place before 
the readers of the Journal the result of my observation 
of the practical working of tubulous boilers in France, 


* From the Journal of the American Society of Naval 
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with such data regarding the most important of them as 
could be obtained. 

In —_oo vessel under construction for the French 
Navy the boilers are of the tubulous type, and cylindrical 
boilers have almost entirely disappeared from designs 
of men-of-war in favour of the lighter tubulous ones, For 
torpedo-boats and other vessels of small size, the boilers 
are generally of the Thornycroft or Normand type, and, 
except for slight differences in detail, are similar to those 
used in this country. The French seem to get better re- 
sults from the Normand and Lagrafel boilers than from 
the Thornycroft that were first used in their navy for 
torpedo-boats ; but this is largely due t> the fact that the 
later boilers are of French design and manufacture. 

The boilers, which are joe ag to replace the large 
cylindrical ones that are used in all other countries for 
large vessels, are those that present the most novelty to 
us, and are the ones which will be considered here. There 
are only three — which can be said to have any chance 
of replacing the Scotch boiler: the Belleville, the D’ Allest, 
and the Niclausse. Other types essay to fill the places of 
these boilers, but, so far as I know, the three named are 
the only types that are used in vessels larger than gunboats. 
Others have been tried with a view to applying them in 
large vessels, but so far they have not been a success. 

Of the boilers mentioned, the Belleville is the oldest 
type ; it is claimed for it that it is also the oldest tubulous 
boiler, and it probably is the oldest French one. Ib is too 
well known to require description, but some consideration 
of its working may not be out of place, when it is con- 
sidered that the results are those reached where the expe- 
rience has been greater than ours. 

The extremely small quantity of water in the boiler has 
made the use of an automatic feed regulator necessary. 
This regulator works well when it does work, but fails to 
work at all often enough to destroy all confidence in it. 
Besides, when the regulator fails to work, serious accidents 
often result. The amount of feed water is so small that 
any failure of the regulator to act is liable to cause the 
water to disappear entirely from the boiler. The small 
quantity of water in the boiler likewise causes large varia- 
tions in the steam pressure and necessitates a larger pres- 
sure in the boiler than at the engines ; thatis tosay, there 
js a reducing valve between the boilers and the engines. 

The slow circulation of the water causes the tubes to 
deteriorate very rapidly if the water is not pure. The 
tubes of the lowest row are made very thick, but they wear 
out very rapidly nevertheless, being bent after fires are 
lighted under the boilers two or three times. 

The system of circulation of the water causes a . 
deal of ‘‘ priming,” and this cannot be cured even with the 
use of a complicated set of bafiie-plates in the steam drum 
of the boiler, and with the addition of a separator between 
the boilers and the reducing valve. The reducing valve 
must also reduce the amount of water in the steam, 
though, as has been seen, this is not the prime object of 
its use. It has been estimated by engineers that have 
worked these boilers for several years that the amount of 
water in the steam at the cylinders is never less than 
10 per cent, 

he use of the Belleville boilers was said at the outset to 
be sure to give a great gain in economy of fuel. In fact, 
many engineers still seem to think that they are not greatly 
inferior to the Scotch boilers in this respect. The fact is, 
however, that the arrangement for the combustion of the 
coal to take place entirely in one place has made the 
mixing of the gases of combustion very poor. To insure 
their proper mixing all the gas from the grate should be 
brought together at some point before the combustion is 
supposed to be completed. This would correct the in- 
equalities in the thickness of the fires in different parts of 
the grate. So very poor is the mixing of the gases in the 
Belleville boiler, that it has been found necessary to have 
a pump for forcing jets of compressed air in the top of the 
furnace, forcing the gases of combustion down towards the 
grate, and so promoting their thorough mixing. 

The absolute necessity of a sure-acting feed pump has 
led to the use of a specially designed pump that will 
always be sure to act. This result is obtained at the cost 
of a large amount of steam for the pumps, but the result 
is so necessary that it has been said that the pump is what 
makes the boilers, 

The accessories to this boiler are so numerous that the 
make a considerable addition to the machinery of a vessel. 
The number of separate machines that are required to 
make this boiler act in at all a safe way leads to an ex- 
aggerated amount of repairs, and the care of the steam- 
producing plant becomes a more difficult matter than that 
of the engines. The repairs to the boilers are more costly 
than those for ordinary boilers. Not that any one case of 
repairs is not cheaper than a similar job would be with 
Scotch boilers, but the greater number of repairs has led 
to greater expenses for the Government in the repair 
shops. The repairs can, however, be made in a much 
shorter time than with the cylindrical boilers, and this 
must be held to counterbalance in a large degree the 

reater frequency of break-downs in the boilers. Also the 
arge number of boilers in the steam-producing plant of a 
powerful ship makes the loss due to the putting out of com- 
mission of any one boiler a minimum. Ib is also to be 
noted that all ships that are fitted with these boilers have 
more boilers than are n to the running of the 
engines at full power. Thus it is always possible to run 
at full power even with one or more boilers disabled. 

The advantages of the Belleville boiler over the Scotch 
boiler that are the most — in France are the great 
gain on the weight of the steam-producing plant, even 
with a reduction in the forcing of the boilers, and the ease 
of raising steam. The pressure allowed for this boiler is 
practically unlimited by the boiler, on account of the 
small diameter of the cylinders that contain the steam. 
The parts are small and can easily be removed from the 
boiler-rooms without cutting any holes in the decks, In 





fact, the whole boiler may be removed from the boiler- 
room without troubling the decks at all. 

The manufacturers of this boiler claim that it is possible 
to use salt water in it without any bad effects. Though 
it has never been intended that they, more than any other 
working at a high pressure, should be usually fed with salt 
water, it has been occasionally necessary to use salt water 
in them, The results have not been of the best. The 
tubes were found to be eaten away, and the rods of the 
feed regulator were soon covered with incrustations that 
— it from acting, and so entirely destroyed the 

iler. 

As has been said, these were the first French tubulous 
boilers. While Mr. Belleville has been constantly at work 
devising methods for making his boiler run with success, 
other people have been busy devising some way of getting 
around the difficulties in the Belleville boilers by a change 
in the system. 

The D’Allest boiler, or more properly the Lagrafel- 
D’Allest, is probably the best of the attempts to secure a 
substitute for the Scotch boilers. This boiler has been 
described in the Journal, but some recent changes that 
have been made may be an excuse for going over the 
— again. This description will follow, but the fol- 
owing is the result of observations made on the compara- 
tive working of these boilers and the Belleville. Each 
— it will be remarked, has advantages over the 
other. 

The D’Allest boilers are not quite so heavy as the Belle- 
ville, but the floor space occupied is greater for the same 
area of grate or heating surface. As, however, the 
D’Allest boilers are much more capable of being forced 
than the Belleville (which are uneconomical with over 
15 lb. of coal burned per square foot of grate), it may be 
said that the space occupied by the D’Allest boilers is not 
greater for the same power than that required by the 
Belleville. A great advantage for the D’Allest boilers is, 
that with them it is unnecessary to have more than the 
ordinary auxiliaries of the Scotch boilers, and the fre- 
quency of repairs with the Belleville boilers is thus avoided. 
‘The amount of water in the D’Allest boilers is not, of 
course, so great as in Scotch boilers, but it is sufficient to 
make the use of that bugbear of the practical engineer, 
the automatic feed regulator, unnecessary. The cost of 
running the D’Allest boiler is far Jess than that of the 
Belleville, and, indeed, it may be said that on this point 
the D’Allest boiler may be compared with the Scotch. 
It has an independent combustion chamber, and thus the 
gases are well mixed before entering the uptake. The 
results of steaming with this boiler are in marked contrast 
with those from the use of the Belleville. While the 
D’Allest boilers have not required more coal than Scotch 
boilers for similar engines, the loss in coal has been with 
the Belleville boilers as much as 42 per cent., as will 
seen later. 

The greatest advantage of the Belleville boilers over the 
D’Allest lies in the comparative freedom of the tubes of 
the Belleville boiler to expand when heated, they being 
fastened at only two points in each element, while those of 
the D’Allest are fastened, the same as the tubes of Scotch 
boilers, at both ends of each tube. This reduces the 
<< of leaky tubes in the Belleville below what it is in 
the D’Allest boilers, Another advantage of the Belleville 
over the D’Allest lies in the fact that the parts of the 
former are smaller than those of the latter, and that, 
therefore, there is less difficulty in removing them from 
the fire-rooms in case of injury beyond repair. When one 
considers the fact that the French Government requires 
reducing valves to be placed between the boilers and the 
engines whenever tubulous boilers of any type whatever are 
used, some excuse for the use of the Belleville in preference 
to the D’Allest boiler may be found. Of course, the ques- 
tion of the advisability of using any 7° of tubulous 
boilers is quite apart from the question of the superiority 
of one tubulous boiler over another. 

Of the many other vee that have been pro 
replacing the Scotch boilers there is but one, the 
that has so far been recognised as possessing the points 
that are requisite for use in men-of-war. These boilers 
are modifications of the Collet, that have been fully de- 
scribed in the Journal. The differences between the new 
boiler and the older one lie almost entirely in the details 
of construction, the main points of the boilers being the 
same. These boilers are as different from the others as the 
latter are from each other. They are compared only with 
the D’Allest, as the latter are so evidently superior to the 
Belleville that it would be waste of time to include a 
second comparison. 

The weights of the D’Allest and the Niclausse boilers 
are practically the same for the same area of heating sur- 
face, with the same advantage for the Niclausse in regard 
to the space occupied as for the Belleville boiler. But 
while the Niclausse boilers are capable of being forced more 
nearly to the power of the D’Allest than the Belleville 
boilers are, they are not the equals of the D’Allest in their 
capacity for high powers. It may, therefore, again be said 
that the D’Allest boiler takes up less space for the same 
power than the Niclausse. Both of these boilers give dry 
steam at the highest powers at which they are run, and, 
therefore, have a point of advantage over the Belleville. 
The amount of water in the Niclausse is less than in the 
D’ Allest, but it is still large enough so that the water level 
may be easily maintained without the use of any other than 
the ordinary check valves on the boilers. The ter the 
amount of water in any boiler, however, the better it is 
for keeping a steady steam pressure ; and some difficulty 
was experienced in maintaining the pressure of steam 
constant ——— forced draught trials of the Friant 
(fitted with Niclausse boilers). The frequency of repairs 
to one of these boilers is about the same as for the other, 
and the cost is about the same in each case. The 
joints in the Niclausse boiler are all metallic and conical, 
and so require more care in the making, but are less liable 
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to give trouble when once made. The tubes are all free ab 
one end, and, therefore, the danger of leaky tubes is 
reduced toa minimum. In fact, during all the trials of 
the Friant there wereno leaks in this boiler. It is another 
point in its favour that the repairs are all made from the 
front of the boiler. It must also be remarked that it is 
easier to mount and dismount a tube in the Niclausse than 
in any other type of tubulous or other boiler. The com- 
plete operation of removing a tube and replacing it with 
another took, in one instance within my observation, less 
than two minutes. 

The advantages that the D’Allest boilers have are 
chiefly in the matter of economy. As has been said, they 
are about as good as the Scotch boilers, while the Niclausse 
or the Belleville give much poorer results in actual use 
than have been found from the use of ordinary boilers. 
Another advantage of the D’Allest boiler lies in the fact 
that the tubes in the rows next to the fires are all Serve 
tubes, and thus much less liable to burn out than ordinary 
tubes. It would be hard to use this type of tubes in the 
Niclausse boilers, on account of the inner circulating tubs 
in each element. Ib would seem that tubes of the style 
used in the Niclausse boiler are the best, however, on 
account of their freedom to expand when the boiler is 
being fired. The one great advantage of the D’Allest 
boilers seems to lie in - % relative economy over any 
other tubulous boilers. r. D’Allest himself says that 
this advantage is almost, if not entirely, due to the use of 
an independent combustion chamber. There would be 
little difficulty in adding a combustion chamber to the 
Niclausse boiler, and then it would seem that this boiler 
would be inferior to the D’Allest in but the detail of the 
amount of water in the boiler. This defect could be re- 
medied by a change in the size of the tubes to allow for 
the increased rate of evaporation rendered ible by the 
addition of the combustion chamber, and by the use of a 
larger steam drum at the top of the boiler. Perhaps even 
now it may be said to be a question whether the Niclausse 
boilers are not the equals of the D’Allest, but the opinion 
of French engineers seems to be that the D’Allest are 
the boilers of the future, and that, with a few changes, 
they can be readily supplied in the place of Scotch boilers, 
The addition of hydrokineters would reduce the dis- 
advanta of the D’Allest tubes being fixed at both 
ends. This apparatus has not yet been used in these 
boilers. 

In the use of these boilers in the French Navy it is to 
be remarked that even with the number of spare boilers 
(20 per cent. in many cases), and with the small rate of 
combustion allowed in all cases (never above 31 lb. of 
coal per square foot of grate), and with engines that are 
considerably heavier than those used for the same power 
in this country, the total weight of the machinery is not so 
n no case of a modern French 
man-of-war fitted with tubulous boilers, that I now recol- 
lect, has the weight been over 200 lb. per indicated h orse- 
power of all the machinery ; in most cases the weight is 
down to about 185lb. These figures are, of course, for large 
vessels of the battleship or fast cruiser type. This seems 
to be the greatest if not only advantage for the tubulous 
boilers. The pseudo-advantage of quickness in raising 
steam is one that is more than counterbalanced by the 
always attendant greater difficulty in managing the 
boilers when under pressure. ' 

The pertinent points that seem to me to need attention 
in the French boilers are that the tubes are always so 
arranged so as to be easily removed or cleaned. This 
seems to be an absolute — for any boiler that can 
entirely replace the Scotch boilers, 

Tubulous boilers will always give more trouble to keep 
in good condition than would Scotch boilers, but they are 
sure to retain their full efficiency almost indefinitely, as 
the worn parts are replaced by new ones that are as strong 
as the old ones were in the first place. There is no shell 
to deteriorate. 

It is also to be remarked that the tubes used in these 
boilers are invariably of a none diameter than is generally 
used in the boilers made in this country. The gain in the 
weight of the boilers may be said to be about equal to the 
weight of the water in Scotch boilers that would have to 
be substituted for the tubulous boilers, 


(To be continued.) © 








CARBONIC ANHYDRIDE REFRIGERATING 
MACHINES.* 
By Mr. E. Hesxerna, M. Inst. C.E., M.I. Mech, E. 


In 1889 the author, in conjunction with his co-directors 
in the company of J. and E. Hall, Limited, of Dartford, 
Kent, introduced their first carbonic anhydride (C O.) 
machine, which was made to the wer, = and under the 
patents of Mr. Franz Windhausen, of Berlin. Since then 
very considerable improvements have been made, and the 
ees is now so firmly established, and so far beyond 
the experimental stage (as evidenced by the fact that 
during the past twelve months 129 machines of all sizes 
have been supplied by the author’s a a he that the 
author ventures to think a description of this most 
modern type of refrigerating machine may be of interest 
to this Association. 

In common with many other refrigerating machines, the 
principle of action is the vaporisation of a volatile liquid 
at a temperature below that of the material to be cooled 
the latent heat necessary for vaporisation being obtain 
from such material which is thereby cooled. The result- 
ing vapour is then recompressed and brought back into 
the liquid state, thus completing the cycle. 

The essential parts of a machine are: 

An evaporator, consisting of lengths of pipe, inside 


_ * Paper read before the British Association, Section G, 
Ipswich Meeting. 
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which the carbonic acid evaporates, absorbing heat from 
the material to be cooled which surrounds these pipes. 
A compressor, in which the carbonic acid vapour is re- 
compressed to such pressure as may be required to liquefy 
it at the temperature of the cooling water available; and 
the condenser, consisting, like the evaporator, of lengths of 
pipe containing the carbonic acid, and outside which cir- 
culates the cooling water which carries off the latent heat 
given out during liquefaction (Fig. 1). 
Some details of the machines are as follows : 
Compressor.—The compressors for the large machines 
are bored out of solid steel forgings, partly to secure 
strength, but principally on account of greater certainty 
of soundness of the material, and to provide a perfect 
bore in which aa work the cup leathers with which the 
pistons are provided. " 
Compressors of smaller machines are cast in a special 
bronze, which secures the two essentials of soundness and 


Fig.2 
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hardness. The suction and delivery valves are identical 
for facilities of interchange, and are made as shown by 
the samples on the table. 

Gland.—The gland is made gas-tight by means of 
two cupped leathers on the compressor-rod. Glycerine is 
forced into the space between these leathers at a 
pressure superior to the ‘test pressure in the com- 
pressor, so that whatever leakage takes place at the 
gland is a leakage of glycerine either into the com- 
pressor or out into the atmosphere, and not a leakage of 
gas. What little leakage of glycerine takes place into 
the compressor is advantageous, inasmuch as it in the 
first place lubricates the compressor, and in the second 
place it fills up all clearances, thereby increasing the 
efficiency of the compressor. 

The method of obtaining this superior pressure consists 
of the following device: A bored cylinder is fitted with a 
piston, and connected with one enc of this piston is a rod 
which through a gland in one end of the cylinder. 
From the other end of the cylinder a connection is made 
to the CO, condenser whereby the condenser pressure is 


exerted on the plain end of the piston. Into the cylinder | th 


on the gland side of the piston is forced glycerine. Owing 
to the difference in area of the two sides of the piston, a 
greater pressure per square inch of glycerine is required to 
keep the piston in equilibrium. A connection is made 
from the glycerine space to the space between the leathers 
in the compressor gland. 

In order to replace the glycerine which leaks out of the 
glycerine lubricator, there is a small hand hydraulic pump, 
a few strokes of which are required to be made every four 
or five hours, as may be indicated by the position of the 
glycerine piston-rod. This form of gland is now in con- 
stant use on nearly 300 machines supplied by the author’s 
company. 

Separator.—Any glycerine which passes into the com- 









ressor, beyond what is necessary to fill the clearance spaces, 
ap tet with the gas through the delivery valves. 
In order to prevent this passing into the condenser coils, 
all the gas is delivered into a separator and made to 
impinge against the sides of this vessel. The glycerine 
adheres to the sides and drains to the bottom of the vessel, 
whence it is drawn off from time to time; meanwhile 
the compressed gas passes off by an opening at the top 
on its way to the condenser. 

It may here be remarked that glycerine has no affinity 
for C O.; hence it undergoes no change in the machine, 
and there is therefore no fear of the coils becoming 
clogged by any small amount of glycerine which might be 
carried over in spite of the separator. 

Condenser. — This consists of coils of wrought-iron 
hydraulic pipe, usually of 43-in. bore, which are either 
placed in a tank and surrounded by water, or are arranged 
so that water trickles over them, forming the well-known 





an excessive pressure would be created in the delivery 
pipe, from which there would be no outlet. To provide 
against this danger a safety device (Fig. 2) is adopted, 
consisting of an ordinary spring safety valve, at the base 
of which isa thin copper disc, which is designed to burst 
at a pressure of 19501b. This disc is made perfectly gas- 
tight, an object which could not be attained by the spring 
safety valve alone, and the latter only comes into play 
when the disc is ruptured. Great care is necessarily 
exercised in making the discs to provide against variation 
in strength due to any variation either in the thickness 
or hardness of the copper sheets out of which the discs are 
made, and it is the practice at the author’s works to test 
every disc by hydraulic pressure up to 1350 lb., and to 
burst one disc in every 12, recording the pressure at which 
it is ruptured. 

_Joints.—With regard to the joints to withstand the 
high pressures, those which are not subject to a high 
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atmospheric condenser. These coils are welded together 
into such length as to avoid altogether any joints inside 
the tank, where they would be inaccessible. The weldin 
of these pipes is, by the way, performed in the author’s 
works by the electrical method, which gives very good 
and reliable results. 

In connection with the condenser one very important 
advan of CO, machines is apparent, for as C O» has no 
chemical action on copper, in numerous cases where sea- 
water only is available for condensing a that 
metal is used in the construction of the coils. 

Evaporator.—This also consists of nests of wrought-iron 
hydraulic pipes welded up into long lengths, inside which 

e CO, evaporates. The heat requi for evaporation 
is usually obtained either from brine surrounding the 
pipes, as in cases where brine is used as the cooling medium, 
or else from air surrounding the pipes, as in cases where 
air is required to be cooled direct. 

Between the condenser and evaporator there is a 
regulating valve for adjusting the quantity of the liquid 
CO, passing from the condenser. 

Safety Valve.—In order to enable the compressor to be 
opened up for examination of valves and piston without 
loss of COs, it is necessary to fit a stop valve on the 
suction and delivery sides, so as to confine the C O, to 
the condenser and evaporator. It is, of course, possible 
for a careless attendant to start the machine again 
without opening the delivery valve, and in such case 
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temperature can be made absolutely tight with any suit- 
able material, such as leather, but with the hot joints 
trouble was at first) experienced in getting a material to 
withstand the heat, and also with the necessary elasticity 
to insure the joint being perfectly tight, not only when it 
is hot, but also when it iscold. This has been entirely 
overcome by the adoption of ager eo gt turned out of a 
copper alloy, which completely fulfils the requirements of 
the case. The absolute tightness of all joints is effectually 
tested by brushing them over with soap and water, the 
slightest leak being thereby detected. 

Testing Parts.—Very careful tests are carried out by the 
author’s company to insure perfect soundness of all parts 
subject to the gas pressure. e working pressure varies, 
as shown by the lower curve on Fig. 12, from about 
750 lb. per square inch in —— climates, with water 
at 50 deg. Fahr., to about 1125 lb. with water at 84 dog., 
as is usual in the — This is, of course, sometimes ex- 
ceeded in exceptionally hot localities. Owing to the very 
small diameter of all ts, even in large machines, there 
is no difficulty in securing a very ample margin of s > 
All parts of machines subject to the pressure of the C O, 
are, in the first ~— tested for strength by hydraulic 
pressure to 3000 lb. per square inch, and they are then 

in tested while immersed in warm water by air to 
1350 Ib. per square inch, whereby the slightest porosity 
which might exist in any of the materials is at once de- 
tected by air bubbles ascending through the water. 
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The machines are made in 37 different sizes and designs 
to suit the various requirements, and several of these 
designs are shown by Figs. 4 and 6, page 556, and by the 
engravings in part section. 

e large single-type machines are usually arranged 
with compound steam cylinders arranged tandem, and 
driving by a tail-rod the C O, compressor, the tanks con- 
taining the condenser and evaporator being separate from 
the machine. s 

The large duplex type machines are arranged with 
triple- expansion engines, the high and intermediate 
cylinders being on one side, and the low-pressure cylinder 
on the other, and two compressors are driven by tail-rods 
from these cylinders. In connection with each C O, 
compressor is a condenser and evaporator, so that there 
are two quite complete and independent CO, systems ; 
the steam condenser is arranged in the front part of the 


The smaller duplex type machines are similar to the 
above, but with compound steam cylinders, and the C O, 
condenser coils are fitted in the bed of the machine, 
making a compact arrangement (Fig. 3, page 553). 

The small vertical marine type machine is illustrated 
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by Fig. 4, page 556, and by Fig. 5, e 553, and consists 
of a single vertical steam cylinder with compressor 
arranged alongside of it, both secured to a casting which 
contains the condenser coils, which are made of copper, 
and behind this casting is another secured to it, contain- 
ing the evaporator coils, the whole making a very com- 
pact and accessible design. 

The smaller land type machines are shown by the 
sectional engraving (Fig. 6), and consist of a rectangular 
cast-iron tank on to which is cast the frame carrying the 
compressor. Inside the rectangular tank are the con- 
denser coils, and inside them again is a double tank 
with insulation between, and the evaporator coils in the 
centre. This type of machine is sometimes arranged with 
horizontal steam engine attached at one side of the main 
casting and driving on to the end of the cr ft. 

In all designs the condenser and evaporator coils are 
made of long lengths of pipe without joint, so thav there 
are no joints whatever inaccessible. 

Performance of Machines.—The duty of all refrigeratin 
machines varies with the range of temperature throug 
which the agent is caused to pass in its cycle, Thus 
the British thermal units abstracted by a machine of 
given size will a. the less the range of temperature, 
and vice versa, and this variation in efficiency varies with 
different materials used as the refrigerating agent. 

Trials of one of three machines erected to the order of 








Mr. Frank Wilson at Messrs. Combe’s brewery in London 
gave the following results : 

Each machine has one double-acting steel compressor, 
and the motive power consists of a single-cylinder steam 
engine, 15 in. in diameter by 24 in. stroke, the compressor 
piston being driven by a tail-rod. en running at 65 
revolutions this machine eliminated 519,795 British 
thermal units when cooling water from 64.6 deg. Fahr. to 
56.65 deg. Fahr. The initial temperature of the water 
used in the condenser was 64.4 deg. Fahr. and the outlet 
77.55 deg. Fahr.—a considerable rise due to the restricted 
quantity of water used. 

The indicated horse-power of the steam cylinder was 
37.13, but from this has to be deducted the — required 
for driving a water pump estimated at 3.128. 

The engine is non-condensing, working with a steam 
pressure of lb., and a back pressure of some 5 lb. 
above the atmosphere, the waste steam being used for 
heating, so the size of cylinder is larger than would ordi- 
narily be required for the duty obtained. 

Tt is to be noted that the figures are obtained from a 
machine in ordinary work, and not from one specially 
arranged for testing purposes. No doubt stirring gear in 
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abstracted per hour varying from 49,875 with condensing 
water at 60 deg. Fahr., to 24,867 with condensing water 
at 100 deg. Fahr. 

Another set of tests was made with a small machine 
cooling brine at various temperatures, with condensing 
water also varying. 

Thus one test was with initial temperature of brine 
0 deg., and condensing water 64 deg. 

The next with brine still at 0 deg., but water at 81 deg. 

The next with brine still at 0 deg., but water at 96 deg., 
and s0 on. 

Then a similar set of tests were made with brine at 
15 deg. and go on. 

The results are shown by Fig. 10, which gives the 
brine constant and the condensing water varying, and by 
Fig. 11, giving condensing water constant and brine 
varying. 

hese results have been quite independently borne out 
by Messrs. L. A. Riedinger and Co., of Augsberg, who 
have had considerable experience in the construction of 
CO, machines. Thus from tests over a lengthened period 
on an ice-making machine they obtained the results 
given below. 








under various 
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the condenser and evaporator, to cause greater rapidity of 
flow of water over the coils, would increase the efficiency. 

Several tests were made at different times of a nominal 
4-ton ice machine, the first machine made by the author’s 
company in 1889, The machine was tested making ice 
with the inlet cooling water at five different temperatures, 
viz., 52 deg., 75 deg., 85 deg., 90 deg., and 100 deg. Fahr. 
Each test extended over some days, during which careful 
records were —_ the ice accurately weighed, and the 
steam engine indicated. The following is an epitome of 
the results obtained : 


, Indicated Horse- 
Inlet Cooling Ice Produced 
Water. per 24 Hours, — of Steam 
ngine, 
deg. lb. 

52 9360 15.62 

75 7382 16.03 

85 6000 17.48 

90 6408 19.31 

100 4536 20.44 


These results are shown graphically by Figs. 7 and 8, | 


556. 
PBecides driving the compressor, the engine had to work 
both water and brine pom and an air pump, and stir- 
ring gear in the brine cooler. The water put into the 
ice moulds was in each experiment at the same tem- 
perature as the inlet condensing water. 

A test was made of another machine cooling water 
from 50 deg. Fahr., while the condensing water was 
gradually increased from 61 deg. to 100 deg. The re- 
ults are shown by Fig. 9, the British thermal units 





With condensing water at 55.4 oy and outlet 69 deg. 
the ice production was 485 lb. per hour, and with con- 
densing water inlet at 95 deg., and outlet 97.7 deg., the 
ice production was 257 lb. per hour. : : 

e author believes these tropical tests will be viewed 
with a considerable amount of interest, as they altogether 
dispel the erroneous idea that the refrigerating effect of 
Cc O., when the temperature of cooling water exceeds 
87 deg. Fahr., falls so rapidly that pores Min under such 
conditions are practicully useless. If any additional evi- 
dence were required on.this point, itis to be found in the 
fact that the author’s company have no less than 73 C O, 
machines permanently working in the tropics, or on board 
ships constantly passing through the tropics with valuable 
frozen or chilled ee of meat, fruit, i é 

Owing to the very low temperature at which C O, boils, 
when the evaporator pressure is much reduced, these ma- 
chines are very useful in cases where very low tempera- 
tures are continuously requi ; f 

Thus Messrs. Riedinger have made a machine which, 
while using laser gry water of ordinary temperature, 
cools continuously the liquid surrounding the evaporator 
pipes to 67 deg. below zero Fahr, : 

The use of C O, as a refrigerating agent requires also to 
be considered from the point of view of its effect upon 
human health and life, for whatever material used, there 
will be times when an escape occurs into the engine-room, 
€.g., when the compressor is opened up for inspection of 
valves, &c. 

From numerous experiments carried out by Dr. Marcet, 
and described in the Croonian lectures delivered by him 
this year before the Royal College of Physicians of London 
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he concludes that if after breathing an atmosphere heavily 
charged with C O., a person breathes fresh air, the blood 
quickly recovers its normal state of aération, and gives 
out the whole of the C O, which it had absorbed. Healso 
—_— with approval Paul Bert’s conclusions that when 
the atmosphere breathed is so heavily charged with CO, 
that death occurs, in such cases death is due to want of 
oxygen, and that the C O, is absolutely innocuous. 

As to the proportion of this gas in the atmosphere 
which can be breathed with impunity, some experiments 
have been made by Dr. von Pettenkofer and Professor 
Emmerich, who, in company with others, shut themselves 
up in a small vault of the Institute of Hygiene at Munich 
witb bottles of liquid C O., the contents sufficing to charge 
the atmosphere with 17 per cent. of CO,. The vault was 
lit with candles. The gas was allowed to escape, and 
after eight minutes some difficulty in respiration was ex- 
perienced ; after 15 minutes some of the candles went out, 
and others were burning very faintly. By this time the 
bottles were empty. A sample of the atmosphere was 
then taken, and on analysis gave 8.64 per cent. of C Os. 
One person remained in the vault for 25 minutes, and 
on leaving he, as well as the rest of the party, in a few 
minutes entirely got over the effects of the experiment. 

Rabbits have for over an hour withstood 34 per cent., 
and after immersion in an atmosphere containing even 
60 per cent. for three-quarters of an hour, they have 
quickly recovered in the open air. 

The fact that a flame is extinguished before the atmo- 
sphere becomes too bad to breathe is a safeguard of 
easy application. 

The idea that any CO, escaping from a machine would, 
in virtue of its greater weight than the atmosphere, lie on 
the floor of the room, is erroneous, as, of course, the gas 
diffuses with the atmosphere, and this action is still 
further insured by the fact that any appreciable leakage 
will be at high velocity. 

After these remarks it is as well perhaps to observe that 
although the author has some hundreds of machines at 
work, he has never heard of a single instance in which 
there has been the least suspicion of the air in the engine- 
room being overcharged with C O., and it is a common 
practice in his workshops, after testing a machine, to blow 
out the whole contents without the least inconvenience 
being experienced by his workmen. 

C 0. Flasks.-—Closely allied to the question of the safety 
of the machines themselves is that of the steel cylinders 
used for conveying the liquid C O, for charging the 
machines. Additional interest is attached to this subject 
at the present time from the fact that a Departmental 
Commission of the Home Office is now considering the 
whole subject of compressed gas cylinders, and it is pro- 
bable that in the interest of the public safety some re- 
strictions will be put upon their use. 

As far as cylinders for conveying C O, are concerned, 
danger can only occur from two causes: (1) insufficient 
strength to stand the normal strain of the contained gas ; 
or (2) overcharging, and consequent abnormal strain. 

1. With regard to the first, Brin’s Oxygen Company 
introduced a method of testing which is now applied to 
all C O, flasks supplied by the author’s company, whereby, 
when the proof strain is put on, any permanent set due to 
straining beyond the elastic limit is at once detected. The 
cylinder undergoing the test is encased in a closed water 
jacket, from which rises a long glass tube of small bore 
with open end. As the cylinder expands under the test 
pressure tie water rises in the glass tube, and when the 
pressure is relieved the water in the tube returns to its 
—— level unless any permanent set has taken place. 

ylinders for carrying liquid C O, are tested to 3000 Ib. 
per — inch, 

2. The overcharging of cylinders is always a possible 
contingency, though it is due to the manufacturers to 
say that they take every precaution to prevent such, and 
(so far as the author is aware) hitherto with success. The 
possibility should, however, be guarded against. 

The author made some experiments in order to show 
what pressures would result with increased temperatures 
in a cylinder quite filled with liquid C O,, and the results 
are shown by the curves Fig. 12. 

_ The lower curve shows the ordinary pressure with vary- 
ing temperatures for C O, gas in contact with its liquid. 
The other two curves show the resulting pressures at 
varying temperatures in cylinders quite full of liquid 
C O,. The points where the latter curves cut the former 
give the temperatures at whick the cylinders were filled. 

he curve Fig. 13 shows the pressures obtained at vary- 
ing temperatures in the case of a cylinder picked out hap- 
hazard from a number, just as they were send in filled 
from the makers of the carbonic acid. 

Now, in order to prevent the possibility of undue pres- 
sure occurring, the author introduces into the cylinder 
valve a safety disc, which, whether the valve is open or 
closed, is always exposed to the pressure in the cylinder, 
and forms, in fact, a weak point which will relieve any 
excessive pressure. The action of these safety-valve 
discs is shown by the diagram, Fig. 12, for they come into 
play at the points where the curves cease, 

Fig. 14 shows the cylinder valve and safety disc, and 
a section of an actual valve lies on the table. 








ENGLAND AT INTERNATIONAL 
EXHIBITIONS. 

British manufacturers are still smarting with mortifi- 
cation at the remembrance of the sorry showing they 
made at the World’s Fair. Its effects they have felt ever 
since in a loss of trade to Germany, whose manufacturers 
madean exhibit at the fair that was wonderful in its variety, 
system, and completeness. For several years the Ger- 
mans had been quietly preparing to display their resources, 
whereas the Englishmen only woke up at the eleventh 
hour to the importance of being represented at Chicago at 





all. No one who visited the fair will ever forget how the 
British section, of which so much was expected, suffered 
by comparison with that of the Germans, and the dis- 

rity was all the more galling to English manufacturers 
ant they realised that their rivals, who are now in the 
van of ae competition, were no factor in it twenty 
years ago. As to the resultant profit to Germany of its 
showing at Chicago, the admission is made in Englan 
that her manufacturers have lost ground in the United 
States which they will never be able to recover, probably, 
the Germans selling more goods and at lower prices to 
American importers than ever before. 

Ib is not surprising, then, that the Englishmen are being 
aroused by their trade journals to the importance of 
matching exhibits with the Germans at the Paris Expo- 
sition in 1900. We find, for instance, such an influential 
journal as ENGINEERING telling the home manufacturers 
that ‘‘in the near future we shall find ourselves con- 
fronted with the alternative of accepting a permanent 
diminution in the volume of our trade, or of taking such 
steps as will restore to us, not our old position of supre- 
macy, for that has definitely passed away through the 
natural development of other countries, but which will 
maintain at least what there is left for us.” This is plain 
enough talk to pierce even the thick hide of British com- 

lacency, and it is emphasi by a reference to the ex- 
hibit made at Antwerp last year, which is described as a 
** melancholy failure ” and a ‘‘ disgrace.” 

The main trouble with the British manufacturers is, of 
course, their backwardness in preparing for exhibitions, 
for not yet have they rid themselves of the notion that 
their trade supremacy is unchallenged, but they also 
suffer from want of organisation and from inadequate 
attention to their interests on the part of the manage- 
ment which is charged with them. For instance, after 
the World’s Fair at Chicago the British exhibitors, in a 
memorandum addressed to the Secretary of State in 
England, complained that the executive officers of the 
British section had not shown themselves to be in touch 
with individual exhibitors, to whom those officers had 
caused serious inconvenience, had failed to provide suit- 
able headquarters (the Englishmen were indebted for 
such as they had to the American authorities), and, 
finally, had expended appropriated money with bad judg- 
ment, laying out 14,000/. on commissions’ headquarters 
and offices, and only 3000/. in decorating courts in the 
Manufacturers’ Building. 

It is not likely that the same causes will be allowed to 
work to the disadvantage of English manufacturers at the 
Exposition of 1900. ENGINEERING urges them to form a 
permanent exhibitors’ association, and to begin now to 
systematise their preparations for the Exposition. The 
business of such an association would be to take charge of 
British interests in Paris, ‘to watch those interests in all 
ways, never to forget that they are the servants of the 
exhibitors, to keep always in touch and sympathy with 
them, and to be unwearying in their efforts to obtain 
redress for grievances and relief from difficulties.” ENaI- 
NEERING believes that such a body could co-operate 
effectively with the Royal Commission to be — 
insuring the display of British exhibits to the b ad- 
vantage. 

It will soon be time—it is even now time—for American 
manufacturers to shape their plans for participating in the 
Paris Exposition, and the suggestion of an exhibitors’ 
association is just as much their concern as it is that of 
their British competitors.—NWew York Sun. 





THE PHYSICAL SOCIETY. 

At the ordinary meeting of the Physical Society, held 
on October 25, Mr. Walter Baily, Vice-President, in the 
chair, Professor J. Perry read a paper by himself and Mr. 
H. F. Hunt, ‘‘On the Development of Arbitrary Func- 
tions.’ 

During the discussion on Professor Henrici’s paper 
(April 13, 1894), one of the authors described a graphical 
method of developing any arbitrary function in a series of 
other normal forms than sines and cosines, such as bessels 
or zonal spherical harmonics. The method consisted in 
wrapping the curve which represents the function round a 
specially-shaped cylinder, not circular, and projecting 
this curve on to a certain plane. Many months were 
wasted in finding with great exactness a sufficient number 
of co-ordinates of the trace of the cylinder suitable for a 
zeroth bessel development. The labour, however, was 
unnecessary, since the co-ordinate most troublesome to 
calculate is not really needed, the projection only taking 
place in one direction. To develop any arbitrary function 
of a (say y) in normal forms, the real difficulty consists in 


finding the value of an integral such as /* y.-Q(x).dax 


where Q (x) is some tabulated function. If now z is an- 
other tabulated function which is the integral of Q(x) the 


required integral is. / ydz. If the values for y for 25 
equidistant values of x are known, from « = 0 to x = a. 
Let the corresponding values of z be tabulated, and let a 
curve be drawn with the values of y as ordinates, and the 
values of z as abscisse ; the area between the axis of z 
and this curve gives the value of the integral required. 
The authors give four Tables containing the abscissz for 
the four first terms in the development in zeroth bessels. 
They have tested the method by applying it to the calcu- 
lation of a known function in terms of zonal spherical 
harmonics, and the ent between the true value of 
the coefficients and those found is very satisfactory. 

_ Professor Henrici said the method was a new departure, 
since in the place of an instrument of complicated design 
the authors only used a planimeter and pencil and paper, 
and obtained the same degree of accuracy. The fact that 
the series employed to test the method consisted of a 
finite number of terms seemed to him an objection. Pro- 
fessor Carl Pearson had in a recent conversation informed 





d | Fourier series or in spherical harmonics. 


him of a method for the development of functions which 
he (Professor Pearson) had recently discovered. This 
method was not, however, so simple, at least in most cases, 
as that of the authors. 

Professor Minchin thought it would add to the intelligi- 
bility of the paper if it were stated that the method was 
ve: es to that employed when expanding in terms of a 
In these cases 
you have a function which when multiplied by other func- 
tions of different orders kills all the terms except one. 
Graphic methods ought, in his a, to be very much 
oftener employed, and he considered that there was no 
problem in physical mathematics of which the solution 
could not be obtained by graphic methods. He would 
also like to know if Professor Perry had obtained a graphic 
method of calculating bessels. 

Mr. Trotter agreed with Professor Minchin as to the 
neglect of graphic methods. He regretted that Professor 
Perry did not continue to consider the method as the pro- 
jection from a cylinder, as he had found the method of 
wrapping curves round a cylinder most useful. 

Professor Perry in his reply said he had adopted the 
expansion they had employed under the impression that 
the test was a —, severe one. He had not dis- 
covered a graphic method of calculating bessels. The 
reason they gave up the cylinder was the immense labour 
involved in calculating the y co-ordinates of the trace, 
which would afterwards be of no use in the development 
of the function. 

Mr. F. W. Lanchester read a paper on ‘‘ The Radial 
Cursor: a New Addition to the Slide Rule.” 

The ordinary form of slide rule enables calculations to 
be made which involve multiplication and division, also 
involution and evolution where the indices are integers. 
The radial cursor allows of the solution of problems in 
which fractional indices occur ; for example, in questions 
involving the adiabatic expansion of a gas, where an ex- 


pression of the form p v? = constant has to be dealt with, 
and where ¥ is not an integer nor is it constant for all 
gases. In this case it is necessary to provide some ready 
means of dividing the scales on the rule and slider propor- 
tionally to the value of y, which corresponds to the divi- 
sion and multiplication of the respective logarithms of 
the quantities dealt with in the proportion of the indices 
of p and », t.e., ‘andy. This proportionate division of 
the scales is effected in the new cursor by a radial index- 
arm, which is arranged to swing about a stud fixed to a 
sliding bar running in guides at right angles to the rule. 
All readings are taken at the points of intersection of a 
line on the radius arm and the edges of the slide. The 
distance of the pivot on which the radius arm turns from 
the scale, and, therefore, the value of the index employed, 
is read off on a scale fixed to the transverse bar. 

Mr. C. V. Boys said that, owing to the kindness of the 
author, he had been able to try the cursor, and had 
found it of great service in dealing with questions of 
adiatabic expansion. The new addition to the slide rule 
suffers under the same disadvantage as the rule itself, 
namely, that a verbal or written description seems so very 
much more complex than is the actual operation when using 
the rule, The author's device might be described as an 
india-rubber slide rule, for it performed the function 
of a slide rule in which the graduations of the slide 
were made on india-rubber, so that the ratio of the 
length of the scale on the rule to the length of the scale 
on the slide might be altered at will, and thus involution 
and evolution with fractional indices performed. 

Mr. Blakesley asked how powers less than unity were 
dealt with. 

Professor S. P. Thompson and Mr. Trotter express 
their admiration for the author’s method of ‘ streatching’ 
the scale. 

Mr, Burstall said he had attempted to apply a similar 
method to the fuller rule, but did not succeed, since in this 
rule there was only one scale. He hoped the author’s 
method could be applied in a form such that a greater 
accuracy than 1 in 300 could be obtained. 

Mr. Bourne thought the fact that the point of inter- 
section of two lines inclined at an acute angle had to be 
read was likely to limit the accuracy. 

The author having replied, the Society adjourned till 
November 8. 





COAL AT JOHANNESBURG.—Coal is so scarce at Johanner- 
burg that some of the mining companies are compelled to 
burn wood to keep their engines going. 





Winpinc EnGIngs ror Sypngy Harsour Cot.igrizs. 
—An order for a pair of powerful winding engines for the 
Sydney Harbour Collieries has been recently placed with 
Messrs. Andrew Barclay, Sons, and Co., Limited, of 
Kilmarnock. The cylinders are each 45 in. in diameter, 
and the stroke is 7 ft.; the steam pressure being 120 lb. per 
square inch. They are to be controlled by Messrs. A. 
Barclay, Sons, and Co.’s patent automatic steam cut-off 
and quick-acting exhaust gear for Cornish valves. The 
brake and reversing gear will be operated by steam, the 
brake being of the Burnstype. There is also an arrange- 
for quickly turning the exhaust steam either into the 
atmosphere, or into a separate condensing appliance. 
When working with 120 lb. per square inch it is said they 
will probably be the most powerful winding engines yet 
made, The shaft will weigh nearly 20 tons, and the drum 
about 80 tons. The consulting engineer for the work is 
Mr. W. E. Benton, Apedale, who is also a director of the 
Sydney Company. Messrs. Barclay are well known as 
builders of engines of this type, having constructed some 
of the 1% now working. At the Navigation Collieries 
in South Wales there are winding engines having 54-in. 
cylinders, but they are working only with steam at 50 Ib. 





to 60'b per:qurre inch. 
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aie: * — PATENT 
ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 
Where inventions are communicated from abroad, the Names, 
Copies oe cpocthoat sone anty 40 chawined at the Potent Office 
ies ifications may tai: 
"Bale Saux 88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the —— of @ complete 
ification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
advertisement of the acceptance of a complete specification, 
oa, at the Patent O, of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


11,864. P. Ribbe, Berlin, Improved Plate for 
Electric Accumulators or Storage Batteries. [6 
Figs.) June 18, 1895.—This invention relates to an improved 
double plate consisting of two carrying plates of non-conducting 
material connected together by means of acid-resisting material, 
and having recesses for receiving the paste, the said recesses 
being curved inwards and ‘‘enframed” by insulating material. 


brass strip, the weights being so proportioned that they will hold 
the contact slide and brassstrip in any position into which they 
are moved. The contact slide is arranged in the usual manner for 
establishing a contact between the main conductor and the con- 
tact plates of a series of resistances so as to include a greater or 
less number thereof in the lamp circuit, there being as many con- 
tact slides and series of resistances as there are strips in the casing. 
In order to enable several or all of these to be actuated simulta- 
neously, each strip can be brought into frictional contact with a 
cylinder G of suitable material such as paper, so that on the rota- 
tion of the cylinder any of the strips that are in contact therewith 
will be moved up or down in the above described manner. For 
producing effective frictional contact, the strips have by preference 
a strip of caoutchouc fixed upon them, and they are kept pressed 
in contact with the cylinder G by means of a roller K on a lever I 
strained by an adjustable spring L, causing the strip to be nipped 
between the roller K and the cylinder G; or by means of a cam 
H that can be turned by hand go as to press on a tail of the spring 
lever I, the roller K can be held away from the strip, which will 
then spring out of contact with the cylinder G. Thus, by means 
of the cams, any desired combination of strips can be left in con- 
tact with the cylinder G, so that on turning its axis F the corre- 
sponding groups of sliding contacts and resistances can be actuated 
simultaneously, For turning the cylinder G a handwheel N is 
fixed on its axis F, and a delicate adjustment can be obtained by 
sliding a small pinion Q in gear with a toothed ring O on the hand- 
wheel, the pinion being on a spindle with a crank handle p for 
turning it by hand. At each end of the caoutchouc strip is a metal 
incline M, which bears on the cylinder G when the strip comes to 
either end of its stroke. (Accepted September 11, 1895). 


21,446. C. J. Barley, London. Electric Meters. 
(5 Figs.) November 7, 1894.—The improved meter has two pen- 





The symmetrically formed plates a and b consist of non 
ing material, such as vulcanite, and each contains four peculiarly 
shaped recesses c for receiving the paste. These recesses ¢ are 
curved towards the interior of the double plate, and are inclosed 
on their four sides by inclined surfaces in such a way that the 
aperture into the recess is of somewhat less diameter than the 
interior, so that the paste filled therein acts to a certain extent in 
the manner of a vault or dome, and any strains caused by altera- 
tions of volume in the active paste are received by the inclined 
surfaces or supports. Between the two plates a and }, discs d 
which are provided with side pins ¢, are placed in the centre of 


Fig.t. 
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the chambers c, in such a way that the pins e project somewhat 
into the chambers c through holes in the platesa and b. The 
adjacent surfaces of the plates a and b are provided with recesses 
f and grooves g, of which the latter have a dovetail shape. 
After the insertion of the discs d, the — a and b are pressed 
firmly together, and an acid-resisting substance, such as asphalte, 
is poured into the spaces fand g, the plates being preferably pre- 
viously warmed. After the acid-resisting substance has hardened, 
the plates a and b form a coherent whole, whilst the discs d are 
completely imbedded in the acid-resisting material. Star plates h 
are then placed on the pins ¢ and soldered by means of a blow- 

ipe or in other suitable manner. The star plates merely serve 

‘or the better conducting of the electric current to and from the 
paste. The discs d, pins e, and star plates h are made of some 
conducting material, preferably solid lead, because of it being 
easily soldered. The bers ¢ are finally coated with paste 2, 
so that the star plates / are fully imbedded in the paste, and the 
paste oo has the form of a vault ordome. (Accepted September 
11, 1895). 


21,140. Siemens Brothers and Co., Limited, 
London. (Siemens and Halske, Berlin.) Apparatus for 
Controliing Electrical Illumination. [2 Figs.) 
November 3, 1894.—This invention relates to an apparatus whic 
enables any one situated at any desired point to effectually control 
the illumination of any locality, such for instance as the stage of 
a theatre, by including or excluding the necessary resistances in 
electrical circuits for regulating the different illuminating effects 
to be produced. A casing V, having a row of slots in its front 
side, contains opposite these slots a row of vertical narrow long 




















rectangular cross-section, which are connected 
B to wire pulls serving to actuate the contact 
resistances included in the lamp circuits. To 
the strips A B are fixed projections passing through the slots in 
the casing and terminating in knobs or handles D, so that each strip 
can be moved up and down by hand thereby. The wire pull in 
each case is led from the upper end of the strip over a guide pulley 
to one end of the contact slide C, from the other side of which a 


brass strips A B of 
at their upper ends 
slides of a series of 


carrying coils at the lower ends thereof which are caused 
to swing continuously between the poles of permanent or electro- 
magnets by means of clockwork or other suitable devices. The 
whole or a known = of the current to be measured is passed 
in suitable directions through the said coils, whereby the 
one pendulum is caused to make more oscillations and the 
other fewer oscillations in a given time than when no current 
is passing, and jn this a is afforded of the t 
of current flowing through the instrument, and consequently of 
the current in the circuit to which the instrument is applied. 
A is the meter case ; B, B' are the two pendulums; OC, C are the 
coils wound on bobbins C!, Cl, carried by the ends of the pen- 
dulums. D, D are two permanent or electro-magnets furnished 
with pole-pieces D', D1 which are preferably conical, so that the 
magnetic field varies considerably in intensity throughout the 
= described by the swinging coils C, C, the field being intense 
n the middle of the path and weaker at a short distance away 
from the middle. The pole-pieces are movable, so that the central 
points between them may be adjusted so as to lie midway between 





dant 


the slotted head of the tool that when caused to slide in opposite 
directions, the thick ends approach each other, and the interposed 
stud or other article is very tightly gripped in the jaws. Figs. 1, 





2, and 3 illustrate the improved tool employed for 
studs. Figs. 4 and 5 illustrate the tool arranged 
screwed piping. (Accepted September 11, 1895). 


RAILWAYS AND TRAMWAYS. 


21,395. W. B. Wilmer, Paignton, Devon. Fog- 
Signallin & Apparatus. (7 Figs.) November 7, 1804, Tits 
invention has reference to fog signalling on railways, and consists 
of apparatus, under the control of the signalman in the cabin, for 

lacing detonators or fog signals in tion, and exploding them 

y a hammer or suitable hinged or pivoted device actuated by the 
—— or impact thereon of the wheel of a passing locomotive. 

he action of this improved apparatus is as follows: The deto- 
nators b are placed flat, side by side, in the magazine a, 
and when the latter is filled the lid is secured thereon to protect 
the interior from water, &c. When a detonator is to be placed in 
position to be exploded, the signalman turns the wheel g? par- 
tially round to wind a short —— of chain g on to the drum ', 
and the feeding block A is thus drawn forward in the direction of 
the arrow D a distance equal to the space occupied by a deto- 
nator. This movement of the sliding block wanes the whole of 
the detonators in the same direction, and forces the endmost 


ripping screw 
for gripping 





the ends of the arc of swing of the pendulums. Each p 
is suspended from, and swings on, two or more flexible strips or 
wires F, F! of conducting material, insulated from one another, 
and attached at one end to insulating blocks G,G on the head 
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of the pendulums, and at the other end to other insulating blocks 
H, H carried by the meter case A. The flexible strips F, F' are 
also electrically ited by ting pieces passing through 
the blocks G, G to insulated conductors I, I! which pass down 
the hollow pendulum rods, and are connected to the coils C, C. 
J,J' are insulated conductors connected at one end to the ter- 
minals K, K! respectively of the meter, and at the other end to 
the flexible strips F, F1, by connecting pieces passing through the 
blocks H, H. The two pendulums are constructed to make the 
same number of oscillations in the same interval of time when no 
electric currents are passing around the coils carried by them, 
and are — with movable weights L, L to effect the neces- 
sary final adjustment in order to obtain exact syochronism. The 
coils C, C are so wound that when a current passes through them 
it causes one pendulum to make fewer oscillations, and the other 
pendulum to make more oscillations in any given interval of time 
than they make when no current is passing. This is eff by 
causing the current to pass round the coils of the two pendulums 
in the same direction, while the magnetic lines flow round the 
magnets D, D in the direction indicated by the arrows. The 
variation of the number of oscillations depends on the strength 
of current passing, and is employed in the usual manner to 
operate any suitable mechanism for the purpose of indicatiog 
on the dial plate M the electrical energy passing through the 
meter. (Accepted September 11, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,489, W. Fox, Rieminehem. Tools for Fixing or 
Extracting ScrewStuds, &c. [8 Figs.] May 28, 1895.—The 
body A of this tool has an enlarged head A! at one end, with a square 
stalk A2 at the opposite end for attachment of a spanner for turn- 
iog the tool. Through the head is cut a slot A%, slightly under- 
cut, for the reception of steel sliding jaws B, which are placed on 
opposite sides of the central hole A+, formed partially or entirely 
through the tool. To more effectually retain the sliding jaws B 
in position, a cover-plate C is attached to the extremity of the 
head A by means of small studs or screws C', slots C? being 





past the fist springs 7 into the cylinder d. Havin 
placed a detonator in the cylinder, the signal lever is now y son 
over, and the piston d! forced forward in the direction of the 
arrow E, whereby the detonator is engaged by the piston and slid 
to the end of the cylinder, where an opening made in the top 
thereof exposes the detonator to the striking device. The same 
movement of the signal lever which places the detonators in 
ition also moves the striking device ¢ from the position shown 
n full line to that shown in dotted line in Fig. 2, and brings the 
projecting finger or striking part e! immediately over the deto- 
nator, which it is prevented from accidentally striking through 














inertia or other causes, by means of an india-rubber cushion or 
spring e2 on which it rests, The —— of the detonator is 
effected by the flange on the wheel of the locomotive, which, in 
riding over the rail c, strikes the hinged bar e and forces it sharply 
downwards, whereby the striking part ¢l is brought into contact 
with the detonator with sufficient energy to explode it. The 
release or return movement of the signal lever draws the piston 
back into the position shown in Fig. 1, in readiness to feed for- 
ward the next detonator ejected into the cylinder, and places the 
hinged bar ¢ and striking part ¢e' clear of the wheels of the train 
and of the end of the cylinder respectively. Each time the wheel 
g* and drum g! are moved round the distance from one hole g4 to 
another, a detonator is ejected into the cylinder, and in order that 
indications of the fact may be given, a contact-maker or button 
may be employed, which, on being engaged by the detonator on 
entering the cylinder, will complete an electric it and cause 
an indication to be given in the signal cabin. When the magazine 
is emptied, and requires refilling, the chain is unwound from the 
chain barrel, the lid of the magazine removed, and the feeding 
block pushed back to the position shown in Fig. 1, the end of the 
chain, if necessary, being removed from the hook 2 for this pur- 
pose, and not connected again until the magazine is refilled. Flat 
Springs m are secured at the end of the cylinder to prevent the 
detonator moving too far forward by reason of inertia or impuise 
caused by the operating lever being drawn sharply over. h 
spent detonator is forced past the springs m and discharged from 
the end of the cylinder by the next su uent detonator forced 
into position. (Accepted September 11, 1895), 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
Baker, Scarborough. Apparatus for 

Grease from the Wechause Steam of 

Marine and other Engines. [5 Figs.) October 2, 1894.— 
oe to Fig. 1, a ig the steam cylinder and b the condenser of 
a vertical marine engine, c isan upper vessel or tor having 
an inclined bottom c'. d is a waste pipe connecting the lowest 
point of the same to a lower vessel or storage tank not shown. ¢ is 
a pipe connecting the cylinder with the separator c, and / a pipe 
connecting the latter with the condenser 6, the pipe / preferably 
projecting slightly into the separatorc. g,g are louvres forming 
a first set ; h, h are louvres forming a second set, @ a baffle. 
plate separating the two sets. jis a valve in the waste pipe d for 
cutting off communication between the upper and lower vessels. 
The action of the apparatus is as follows: The exhaust steam 





formed through the cover-plate to receive retaining lugs B! = 
jecting from the jaws, and a central hole being a rovided to 
pass over the stud D or other article to be gripped. The inclined 





wire passes over another guide pulley and hasa weight E attached 
to it, while a similar weight is attached to the lower end of the 





faces of the sliding jaws have teeth, and the jaws are so placed in 





passes from the cylinder a through the ee into the grease 
separator c and comes in contact with the first set of louvres set 
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at an angle, which deflect the current of steam upon the baftle- 
plate i, thereby causing it to flow upwards, after which it passes 
downwards and through the second set of louvres h,h. A large 
area for the passage of steam is provided between the plates of 
the louvres, but the steam coming in contact with these surfaces 
and with the baffie-plate deposits its suspended grease and the 
grease which is carried over mechanically as spray. The deposited 
grease, mingled with water, trickles down to the lowest point of 
the bottom of the separator and is drawn off through the pipe d 
to the lower vessel, which is steam-tight so as not to disturb the 
vacuum of the condenser. This vessel is emptied when the 





made of circular form and screw-threaded at its outer periphery, 
and upon it is screwed an adjustable friction ring 34, that can be 
caused to bear against the adjacent side of the drum with any 
desired degree of ressure, and the sliding face of which can be 
readily lubricated if desired, (Accepted September 11, 1895). 


TEXTILE MACHINERY. 


13,969. P. Fanchamps-Nicolai, Verviers, Belgium. 
Machines for Washing Cloth and other Fabrics. 
{7 Figs.] July 22, 1895.—A and B are frames connected together 
by bars and lined with wood. The bottom of the machine is 





engine ag or when the valve j is closed. In the arrang t 
shown in Fig. 2, k is a vertical baffle-plate used in lieu of the 
two sets of louvres, dividing the separator c into two nearly 
equal chambers c?2 and c3, but not reaching to the top of the 
same. &' are holes at the lower end of the baffie-plate & for 
the passage of the grease to the lowest point of the separator c. 
The pipe ¢ in this arrangement passes through the chamber c?, 
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and has a downward bend ¢l in the chamber c%. is a sloping 
baffle-plate arranged above the outlet pipe /. The exhaust steam 
from the cylinder issuing from the bend ¢', deposits a portion of 
its grease in the chamber c®, and then passes upwards over the 
baffle-plate & and downwards, coming into contact with the 
sloping baffle-plate 7, and finally escapes to the condenser through 
the pipe /. e grease deposited in the chamber c? passes to 
the waste pipe @ through the holes k'. In the arrangement 
shown in Fig. 3, which is adapted for a stati 'y densing or 
non-condensing engine, the louvres 7,9 and h, / are arranged on 
two opposite sides of the separator so as to overlap, the louvresh, h 
being connected by partitions 0, o provided at their lower ends 
with holes p, p. m is a perforated bottom below the inlet pipe ec. 
The exhaust steam enters through the pipe ¢ at the lower end of 
the separator, and passes upward between the louvres, depositing 
its grease in its gy on the said louvres, and on the partitions 
0, 0 down which the grease trickles, passing through the holes 
p, p, and through the perforated bottom m so as to collect in 
the well underneath the same. The arrows indicate the direction 
in which the steam flows, (Accepted September 11, 1895). 


20,960. A. 8S. F. Robinson, Wantage, Berks. Engine 
Governors, [4 Figs.) November 1, 1894.—These improve- 
ments have for their object to provide mechanism for regulating the 
speed of the engine governors described in Patent No. 12,496 of 
1894. This is effected, according to the present invention, by 
regulating the stiffness of the spring blades that carry the weights 
which control the position of the shifting eccentric, In this 
improved regulating mechanism the normally fixed ends of the 
spring blades 7 carrying the governor weights 8 are connected to 
adjustable supports 25 mounted on the drum 2, and capable of 
being moved towards or away from each other by a right and 
left-handed screw 26 that carries a toothed wheel 27 in gear with 
a rack 28, which may conveniently be operated through a sliding 
disc 29 on the governor shaft 6, from a handwheel 30 that is 
mounted to move endways on the said shaft, but is preferably not 
keyed thereto, so that it can be held in the hand whilst adjustin: 
the stiffness of the spring blades 7. The handwheel is savunted 
to turn upon an extension of the disc 29, on which it is retained 
endways by a ring fixed to the extension by aset screw. The 
movable supports 25 may be each in the form of a lever arm 
pivoted at one end by a pin to a lug 31 on the drum, and recessed 
at the other end to receive a nut 32 having a convex bearing sur- 
face, and with which the adjusting screw 26 engages. Endways 
movement of this screw is prevented by a bifurcated piece 33 








mounted on the pins, and in which the toothed wheel 27 is 
arranged to work. The arrangement is such that by moving the 
handwheel 30 along the shaft 6 towaristhe drum, the lever sup- 
ports 25 will be caused to turn away from each other, and so 
reduce the stiffness of the spring blades 7, and upon moving 
the handwheel in the opposite direction, the lever supports 
will be caused to turn towards each other so as to stiffen 
the spring blades. The rack 28 may be kept in gear with the 
toothed wheel 27 by a spring fixed to the drum and having its free 
end provided with a tooth arranged to engage serrations on the 
side of the rack against which it bears. The drum is provided with 
additional lugs opposite to the lugs 31, so that the 
governor and ed-regulating mechanism can be reversed in 
position on the con to enable the engine to be run the reverse 
way. The drum? is provided with a removable annular portion 2c 
arranged between the drum rim and the slotted flange at one end 
of the drum boes 2a, in order to admit of the parts of the governor 
being inserted in place, and removed or reversed in position. To 
enable the resistance to motion of the eccentric and connected parts, 
under the action of the governor, to be varied to suit the particular 
type of cut-off valve used, there is combined with the eccentric and 
connected parts an adjustable device adapted to act as a brake. 
Thus the guide-plate 5, which is connected with the eccentric 1 by 
distance pieces and bolts extending through slote in the drum, is 


made of wood, and is constructed of the section shown at G'G™', 
that is to say, it is inclined at a considerable angle G! G" down- 
wards from the front towards the bottom, which is an important 
feature for insuring the proper travel of the fabric. This configu- 
ration allows the fabric to descend into the bottom of the machine 
without disarranging its folds. As the piece of fabric falls on to 
the bottom it is drawn upwards over wood blocks D, E and rollers 
F, G, J to the entrance to the washing trough. I is a smoothing 
roller adjustable horizontally from either side of the apparatus for 
the purpose of keeping the fabric in the centre of the washing 
machine. It does not rotate with the fabric. Pieces of wood K 
and K! serve to further smooth the fabric on its way to the bath, 
in which are a pair of squeezing rollers L and L', the roller L' 
being grooved ; a second pair of squeezing rollers M and M', both 
rollers being plain ; a third pair of rollers N and N!, both rollers 
being plain ; a fourth pair of rollers O and O', the roller O' being 
grooved. By means of the longitudinal grooves a better and more 
effective washing is obtained. Between the first and the second 
pairs of rollers is a roller P which serves to submerge the fabric in 
the trough Q containing the washing liquid. Between the second 
and the third pairs of rollers is a second submerging roller R, and 
under the fourth pair of rollers 0 and O' is a beater S which 
prevents the fabric from adhering to the roller O', Thesubmerging 
rollers are loosely mounted in supports fixed to the walls of the 
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Pp is as follows : When six or seven pieces 
of fabric, first joined end to end by sewing, have been placed in the 
machine, the end of the first piece is passed to the bottom and 
thence over the two pieces of wood D and E and the two tension 
rollers F and G, whence it passes over the tension or smoothing 
roller I, thence over the two smoothers K and K'. It then passes 
between the two rollers L and L! and is submerged in the washing 
liquid in the bottom of the trough ( by the submerging roller P, 
and then passes between the next pair of rollers Mand Ml. It is 
again submerged in the bath by passing beneath the roller R, 
whence it passes between the next pair of rollers N and N' and 
rises to and passes between the fourth pair of rollers 0 and O' to 
afterwards fall in folds and slide along the bottom G'G". At the 
lower part of the ap; tus are two movable guides V, W for the 
purpose of holding the fabric in the centre of the machine. These 
two guides rest at A' against the bottom of the apparatus and at 
B! are supported by two nuts X, X! through which passes a rod Z 
having right and left hand screw-threads, the said rod passing 
through the apparatus from side to side, and at one side being 
provided with a handwheel Y. By turning this wheel in one or the 
other direction the two guides are caused to move away from or 
approach each other, the corresponding movement of the outer 
ends A being effected by hand. By this means the guides can be 
adjusted to the width of the fabric so that it may be kept in the 
centre of the machine. (Accepted September 11, 1895). 


20,497. W. Fielding and H. A. Fielding, Man- 
chester. Jacquard Apparatus. [6 Figs.) October 26, 
1894.—The principal object of this invention is to construct 
simple and efficient mechanism for producing a ‘‘shed ” by raising 
part of the Jacquard hooks and lowering the remainder, by which 





bath, and og Reape to rotate by the passage of the fabric. The 
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means a greater speed can be obtained than on an ordinary single- 
lift machine ; part of the invention can, however, be applied to 
Jacquard apparatus of known construction. For the purpose of 





this invention there is used one set of hooks a and needles as 





usually employed in a single-lift machine, the hooks to be raised 
being selected in the ordinary way, and those selected being 
lifted by the “‘ griff” b, but the remainder a! are simultaneously 
lowered by the bottom plate c, which is movable, and not 
stationary as in the single -lift and other Jacquard machines 
ordinarily employed. The improved machine is made with two 
pairs of ‘‘griff” rods d and d' arranged side by side (as in a 
double-lift machine), one pair for the “ griff” b and the other pair 
for the bottom plate c, and thus the levers e and el for actuating 
the griff and the bottom plate can be mounted in bearings as 
usual for a double-lift machine. One lever is raised as the other 
is lowered, and vice versé. By these means it is possible to weave 
at a higher speed than on single-lift machines, as the distance 
traversed by each hook in — the shed is only one-half the 
usual distance. For example, in a single-lift machine the hooks 
would be lifted, say, 4in., and on this ‘rise and fall” Jacquard 
(Fig. 2) the selected hooks a would be lifted 2 in., the remainder 
of the hooks a! being lowered 2 in. simultaneously. When re- 
quired, such “‘ rise and fall” Jacquard apparatus may be combined 
with an auxiliary set of needles and levers controlling the ordi- 
nary Jacquard in order to weave cross borders when desired. 
The levers for this purpose may be made by doubling a straight 
piece of wire which, about half-way, is turned into a hook or 
curve resting upon or partly encircling a rod or bar which is 
either round, or rounded atthe upper side. This bar serves, 
therefore, both as a fulcrum for the levers, and as a support for 
the same ; any lever which is required to be removed needs only 
to be raised to disengage it from its fulcrum. (Accepted September 
11, 1895). 





MISCELLANEOUS. 


8963. J. H. Wright, Adelaide, South Australia. 
Automatically Opening and Closing the Well Doors 
of Lifts. [5 figs.) May 6, 1895.—To a door of ordinary construc- 
tion A, sliding freely backwards and forwards in a frame B, form- 
ing part of the front of the well in which the cage works, there are 
fixed diagonally across the lower portion of the inner side two 
projecting bars forming an open channel C. The lower and upper 
ends O', C2 of this channel C are widened and the ends of the 
bars bent outwards in order to afford greater facility for the 
entrance of the actuating pin. In order to actuate the door, a 
projecting pin E, of such size as will readily engage the bars and 
pass freely through the channel C, is affixed similarly to the fram- 
ing of the floor or roof of the cage D as the case may be for actuat- 
ing the ground floor or top floordoor. In Fig. 4 the cage is shown 
on the ground floor with the door A open and the projecting pin 
Ein the entrance C' of the channel C formed by the projecting 
bars or plates. As the cage rises the pin E travels along the 
channel C, and pressing against the inner bar takes the door with 
it. The length of the bars is so arranged that as the pin E rises 
from the opening C', the door has been carried across the opening 
and closed as shownin Fig. 5. In order that it may not be opened 
until the cage returns again to the ground floor, an internal catch 
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F is fixed to the door so as to engage a pin F' on the door frame. 
On the cage descending to the ground floor this catch is released 
by a projecting pin provided for the purpose simultaneously with 
the entrance of the projecting pin E into the upper end C? of the 
channel O formed by the two projecting bars or plates. As the 
cage D descends the pin E travels downwards along the channel C, 
and by pressing against the outer bar opens the door, so that on 
the cage reaching the floor the door stands wide open. If it is 
desired that the door shall be closed only, only a single bar is 
fixed diagonally across the lower portion of the door, the opening 
being then effected by the lift attendant. In order to close the 
intermediate well doors such doors are provided with a bar G as 
shown in Fig. 3. If the door is closed the projecting pin E will 
pass without engagement, and the door can be opened by the 
attendant. If, on the contrary, the door is open, the projecting pin 
E will then, either on the cage rising or descending, engage the 
bar G, and close the door. The speed at which the door can be 
closed can be regulated. by alteration of the angle at which the 
barG or bars forming the channel C is placed diagonally across 
the door. According as this angle is greater or less so will the 
door move a less or greater distance for a given movement of the 
cage. (Accepted September 11, 1895). 


14,641. R. P. Landrum, Julesburg, Col., U.S.A. 
Sheep Shears. [3 Figs.] August 1, 1895.—The object of the 
invention is to provide the shears with spring buffers to prevent 
the jarring of the blades, as well as to lessen the noise in opera- 
tion, and to simplify the construction, whereby the shears may 
be produced at a small cost. Fig. 3 is a view of one of the blades 
before it is bent into the shape shown in Fig. 1. In the drawing : 
1 denotes the blades, each of which has a semicircular handle 





extension 2, one edge of which 3 is bent down over the back of the 
blade to strengthen the same. The inner edge of each blade is 

rovided with the lip 4, as shown in Fig. 8, this lip being bent to 
orm a socket 5 for the sera or of a spring buffer 6, which is 
shown as a rubber plug, these being arranged on the oo 
sides of the blades. To the handle extensions are secured the ends 
of bow springs 8, the outer ends of the bow springs — bolted 
together, These springs act to separate the blades. (Accepted 
September 11, 1895). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 36 & 36, Bedford- 
street, Strand. 














eg 


Noy. 8, 1895. ] 


ENGINEERING. 





561 








MODERN FOUNDRY PRAOTIOE. 


(Continued from page 322.) 

Drysand Moulding.—A description will now be 
given of the moulding of a piece of machinery in 
drysand. To illustrate this operation, per- 
haps nothing better could be selected than an 
ordinary steam cylinder. Let us suppose it to be 
about 12 in. in diameter and 2 ft. stroke. The 
pattern (Figs 28 and 29) will measure, with its 
prints on both ends, about 36 in., and about 24 in. 
in breadth and depth over all. This, then, could 
be moulded in a flask about 3 ft. 6 in. in length, 
each half of which is about 27 in. wide and 15 in. 
deep inside. A drawing of flask is given in Figs. 
30, 31, and 32. Each half-box will be the same in 
dimensions and form, with only this difference in 
the mounting, that the drag will have guide pins 
bolted into its joint flanges, and the top part will 
have holes drilled to receive these pins. The latter 
should be tapered to facilitate entrance, and should 
fill the holes at the bottom when the box is closed, 
so as to insure the two parts of the mould coming 
accurately together. Soon enough the holes wear 
too wide for the pins by frequent use and exposure 


for making the loam open and porous when well 
burnt out in the drying process. The clay gives 
strength and cohesiveness, but must be used 
sparingly, or it will close up the pores of the loam. 
The hair serves a double purpose. It gives co- 
hesiveness to the loam in its moist condition, and 
when burnt out in the drying leaves fine winding 
tracks throughout the mass, thus contributing to 
its porosity. This dried loam then forms the 
most important ingredient in the composition of 
drysand facing. 

The box being found and the sand ready mixed, 
the inside of the flask is washed over with strong 
clay-water. This makes the sand adhere well. The 
half-pattern of the cylinder that has no jointing 
pins projecting, is laid with the joint side upon a 
flat iron plate bedded on the floor, and the top part 
of the box is laid over it, leaving an equal clearance 
all round. Then the sand is shovelled into the box, 
care being taken that some facing sand is always next 
to the pattern, the coarsest pit sand being outside 
of that to fill up the box. A few ‘‘ hangers” (Fig. 
37) may be suspended from the bars at certain 
deep parts to assist in retaining the sand in the box, 





and at the same time strengthening the detached 





i Fig. 28. 
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to rusting, and anything moulded in it would stand 
a chance of being ‘‘closed aside,” but for a simple 
precaution which moulders adopt in putting on the 
top part. They twist it as far round as the pins 
will allow, always in one and the same direction, 
or ‘*sun about,” meaning the way the sun moves. 
This keeps the clearance always to one side, and 
serves effectually to secure that the mould is cor- 
rectly jointed. Moulders observe this rule in- 
variably in closing all boxes. Just as the top part 
is near touching the drag, a twist is given to the 
box ‘‘sun about,” as shown by the arrow in 
Fig. 32. 

It has already been mentioned that drysand 
moulding requires a special mixture of sand, quite 
different from that used in greensand. No coal 
dust is used. The sand is compounded of dried 
loam, pounded fine by dog rammers, and mixed 
with strong rock sand and a little sharp sand, and 
the whole tempered to the proper degree of damp- 
ness with thin clay-water. There are several kinds 
of loam, as we shall see when we come to treat of 
loam moulding, but the kind chosen for this is 
what is called ‘‘ dung loam,” because it has a small 
quantity of horsedung mixed along with its other 
ingredients, which consist of sharp river sand of a 
gritty, gravelly nature ; a small quantity of clay 
(about one-fifteenth), and a little cowhair, such as 
used by plasterers in their mortar. Sometimes 
there is added to this a little burnt loam from 
castings. The strength and proportion of these 
ingredients are varied to suit particular circum- 








stances. The horsedung is found to be unequalled 


parts. It should here be mentioned that in green- 
eand, when the box has a deep lift of sand projecting 
far beyond the joint, it is usual to lay in a quantity 
of roughly split rods of wood, about 1 in. square, 
called ‘‘ sodgers,” their ends dipped in clay-water. 
These should be long enough to go within } in. of the 
pattern, and yet come up nearly to the upper surface 
of the box. When rammed up against the bars, they 
hold the sand firmly together in such deep parts. 
Sometimes a few iron hangers are used, but 
‘*sodgers” are inadmissible in a dried mould. 
The sand is rammed usually very hard with small 
iron rammers. Hard ramming is not harmful in 
drysand as it isin greensand. When quite rammed 
up to the surface of the bars, and finished with a dog 
rammer, the box is turned over by the help of the 
crane. Then the “bearing” forming the joint is 
examined and smoothed, and a few thin headless 
nails or spikes are thrust in at weak parts of the 
mould, such as between the prints of the port 
cores. The other half of the pattern is now laid on its 
place, and some parting sand sprinkled over. The 
drag part of the box, clay-washed inside, is laid on, 
and before the sand is filled in, it is well to lay a 
gate-pin on the joint with its head out through one 
of the openings in the end of the box that is to be 
uppermost in casting. The ramming up is then pro- 
ceeded with as before. 

Previous to turning the box over, it is well to 
pierce the sand in the box thoroughly with a 
pricker, pushing it so that the point always touches 


| the face flanges, and into any other inclosed parts. 
The two halves of the box i now clammed to- 
| gether with small cast-iron clams and wedges 
| (Fig. 16, page 657, vol. lix.) to keep them together 
while the box is being turned over. The top side is 
pierced all over in the same way as the drag. The 
clams being knocked off, the crane is again applied to 
Separate the two parts of the flask, and to turn over 
the top part. Now each half-flask has a half of 
the pattern, and the next process is to draw these 
patterns carefully out. First the edges are 
swabbed and sleeked smooth and depressed a little 
with the trowel. This is to form a thin fin at the 
joint of the casting, and to prevent the edges of the 
mould bearing keenly against each other ; this 
avoids the chance of crushing part of the mould. 
The point of a large rapping bar is inserted into the 
rapping plate embedded in the centre of the pattern 
ata strongly braced part, and this is struck sideways 
by a heavy hammer, as near to the pattern as 
possible, to loosen it in its place and make it the 
more easily drawn. The crane is applied to lift it 
either by draw straps provided for that purpose, or 
by screws. The extraction of the pattern is done 
slowly and carefully, keeping it level the while, 
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and tapping it all over with hammers to disengage 
the sand. If the pattern is good, very little 
mending will be needed in the mould. “But the 
surface is carefully examined by the moulder, the 
fillets taken off sharp corners where necessary, and 
thin spike nails put into weak parts. The process 
of smoothing and sleeking generally completes the 
mould, and tits it for entering the stove. 

If these moulds are put into the stove at night, 
they are usually dry enough for farther finishing by 
the next morning. But when the moulds are too hot 
to receive the blacking, it is usual to proceed with 
the making of the cores. These are the port cores, 
and the main core which forms the bore of the 
cylinder. This main core is run up or ‘‘strickled ” 
on a core bar, which is a tube of cast iron, and for 
this size requires to be from 6 in. to 8 in. in 
diameter, and long enough to extend even beyond 
the prints (see Fig. 34). It is cast with a good 
many holes over its periphery, and the ends are 
fitted roughly with a cross-bar and centre-pin B. 
The pins are formed, one with a square end to take 
a handle (Fig. 33) for turning the core when it is 
being strickled ; the other pin may have an eye- 
let for hanging it up by when necessary. One 
end of the core, at least, must be open for the 
escape of gas. Fig. 35 shows the usual form of 
trestle for carrying core bars while the core is being 
strickled. First, a course of hay or straw rope, 
about } in. in diameter, is wound tightly upon the 
bar, with a little loam here and there to give 
adhesion when the core is to be supported by the 
bar.* Some soft loam is spread over the ropes and 
rubbed in between, and, if necessary, another 
course of ropes wound on to make up the diameter 
to within an inch of the required size all round. 
This last inch is made up of loam alone, though 
not put on to the fullsize at once. The core is put 
into the stove to dry partially, and when hard 
enough, it is put on the trestles to have the finish- 
ing coat, which is usually given with sifted loam, 
made thin with water. In this case only a straight- 
edged board is required for the main core of the cylin- 
der, but it is quite easy to form recesses or raise pro- 
minences or mouldings on a core when the edge of the 
strickle board L is cut accordingly. This core will be 
about 11]} in. indiameter. The casting will shrink 
about } in. in diameter, or to about 114} in., and this 
will allow sufficient for boring to 12 in. diameter. 
The core-maker tries the diameter by a pair of 
callipers while the core is being strickled. If he 
requires to enlarge it, he simply draws back the 
board a little ; if to reduce the diameter, he pushes 





* The core bar is not always left in the core. It is 
sometimes expedient to take thecore off the bar after it 
is made—the core being strengthened with irons and 
bound with iron wire while being strickled. It comes 
easily off the bar if the hay ropes are well burnt in drying, 
but in this case the first course of hay ropes is wound on 





the pattern, and taking special care that the 
pricker is thrust into those deep recesses behind 


the bar without loam. 
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it a little closer, and some loam is taken off. The 
board is kept in position by a weight on each end. 
When the core is well dried it is painted over with 
some liquid blacking and returned to the stove to 
become thoroughly dry. 

The port cores are made in core-boxes provided 
for that purpose, and these require to be fitted by 
the foundry-smith with an iron skeleton, or 
‘*core iron,” to form a backbone, as it were, for 
the core. In this case it is formed of round iron 
of about }in. in diameter. Square nail rod 
would serve as well for strengthening the core, 
but owing to its inferior tenacity it would not 
be so easily extracted from the casting; it 
would break off in short pieces. The rolled round 
iron is much tougher, and when the dresser gets a 
grip of it with his tongs, it holds together, how- 
ever much it may be bent, until it is all dragged 
out. These cores are sometimes made of drysand, 
but if very small they are better made of loam. 
The latter is stronger, and when parts get broken 
they are more easily repaired. Vents must be 
formed either by small rods that are afterwards 
withdrawn, or by a piece of cord with an outlet 
at the print end. These cores are finally black- 
washed with the same liquid blacking that is used 
in finishing the mould. Here it is necessary to 
explain that asthe ‘‘ blacking” of wood charcoal, 
which forms the skin-surface of all moulds, and 
makes the sand part readily from the castings, 
cannot be laid on as dry powder in drysand or 
loam moulds ; it must be painted on in a liquid 
condition. A certain quantity of the charcoal 
powder is mixed up with some thin clay-water ; 
and on the strength of this clay-water greatly de- 
pends the fine surface of the casting. If there is 
too much clay dissolved in the water, the mould 
will not peel readily from the casting, and will be 
apt to form excrescences of iron where the sand 
ha; lifted owing to the closeness of the surface. If 
too weak, scales are formed by the peeling of flakes 
of b'acking, and the surface assumes arough and 
disagreeable appearance. The skilled moulder is 
always careful to examine the clay-water before his 
labourer mixes it with the blacking. Many are the 
experim nts that have been tried with various sub- 
stances as substitutes, or to combine with the black- 
ing for the finishing of moulds, and many nostrums 
are spoken of and believed in ; but few things have 
been found to answer better than oak charcoal re- 
duced to impalpable powder, and mixed with simple 
clay-water of proper strength. Some other sub- 
stances of a more refractory character are some- 
times used as blacking for moulds that are to be 
filled with molten steel. The temperature of fluid 
steel is usually somewhat higher than iron, and a 
compound of silicious ganister with fireclay wash is 
s)metimes combined with charcoal blacking. The 
mould should not be too warm when the black- 
wash is applied, else it dries too rapidly to permit 
of sleeking its surface properly, unless, indeed, 
the blacking is very thick, and the castings very 
light. Then thick blacking is not suited for thin 
castings. When the body of metal is heavy, the 
b'ackwash requires to be laid on all the thicker, 
and this can only be done smoothly and efficiently 
by applying coat after coat while the blacking con- 
tinues in a moist condition. If laid on a previous 
coat that has quite dried, then it will be sure to 
peel off in the form of scales. Some skill, there- 
fore, is requisite in the application of blacking to a 
warm or dry mould. For this reason it is some- 
times the practice to blackwash a mould while it 
is ‘‘ green,” ie., before it has been put into the 
stove, and while the sand is still damp. This 
allows plenty of time—more than enough—for 
applying sufticient blacking, and it allows ample 
time for sleeking or finishing, but the mould in 
that case has to be more carefully dried with slow 
fires, otherwise the blacking will be burnt off in 
the stove, and if not burnt off completely, the 
mould sometimes shows small cracks inthe drying 
which disfigure it greatly, and these cracks appear 
as ‘“‘ veins” on the casting. The judgment and 
experience of the moulder are here necessary to 
enable him to determine what is the best treat- 
ment. A mould that is dried before blacking has 
generally to go back to the stove after blacking, 
and to be gently fired. 

Now let us suppose the thoroughly dried mould 
withdrawn from the stove to be made ready 
for casting. The moulder lays the drag part 
in a convenient position, and brushes off the 
smoke and soot, and where the brush cannot 
be applied uses his cleaner and bellows to clean 


out all dust thoroughly from every part. He then 
puts the main core carefully into its place and 
tries the port cores into their position. These re- 
quire to be supported to retain them in their place 
at the ends farthest from the prints. The usual 
supports are a few tinned pipe nails, or nails with 
broad heads, which are driven into the mould just 
far enough for the heads to stand up as high as the 
thickness of the metal is to be. If the metal is to 
be ? in. thick, he takes a small piece of wood planed 
to the thickness, and drives in several nails until 
the surface of the head is just flush with his thick- 
ness piece. Of course the nails show on the sur- 
face of the casting, but they are easily cut off by 
the dresser without leaving any disagreeable 
mark, These nails are sufticient to carry up 
the cores, and to fix them and prevent them 
shaking out of their place he joins in some 
small chaplets or pieces of tinned iron formed as 
per sketch, Fig. 24, page 322 ante, in spaces which 
require these, but being careful to keep these away 
from parts that are to be bored or planed. For 
chaplets are apt to make a mark or develop small 
blow-holes in their vicinity. It is to prevent these 
blow-holes as much as possible that all chaplets 
and nails that have to come into contact with 
molten metal should be tinned. It is found that 
the tinning of iron permits it to take kindly to the 
liquid metal without blowing or spluttering, as bare 
wrought iron is apt todo. The tinning also forms 
a kind of solder which unites with the surrounding 
metal when cast hot enough. A piece of iron, 
whether wrought or cast, when placed in a mould 
never unites with the metal that surroundsit. For 
this reason it is important that the iron should be 
of such form that it cannot come out easily, and 
thus leave a cavity in thecasting. It often happens 
that in heavy castings, where the metal is of con- 
siderable thickness, it is desirable to put a chaplet 
of cast iron to resist the pressure upwards of the 
mass on which it is laid. Where there is a large 
body of metal, the boiling subsides in time to allow 
the metal to close up and become solid around such 
chaplets, and these then do no harm apparently, if 
not used in too large numbers, and at parts that have 
to be machined afterwards. They ought always to 
be formed so as not to come out of the casting 
readily with any hammering or vibration. 

The sketch shown, Fig. 25, page 322 ante, is 
a dovetailed cast-iron chaplet. This is a good 
form for supporting or keeping down large 
cores, for it is capable of bearing great pressure, 
and its surface prevents it sinking readily. It 
is better in this respect than the wrought- 
iron chaplet formed of two plates with studs 
between (Fig. 26). The stangies, Fig. 23, 
are only used in greensand moulds. They are 
simply spikes of square iron with a piece of 
hoop iron riveted on one end. In order to 
make these bear pressure better without readily 
sinking into the sand, sometimes a small block 
of wood is let into the sand in the position 
the stangie is to occupy, and the spike when 
driven into that is prepared to bear consider- 
able pressure. In all cases where the stangie is 
used, a slight button-like prominence should be 
raised on the surface of the casting to thicken the 
metal at that part, and thus allow of the spike when 
cut off being riveted over. That is a frequent 
practice in the casting of pumps, pipes, and other 
cylindrical objects when they are made on their 
side with aloam core. The core is often kept from 
rising by a blunt-ended stangie coming up through 
the box, as shown at Fig. 36. It is held up 
against the mould until the top part is closed, then 
allowed to come down and rest on the core. A 
heavy weight is then laid across the box part, or, 
better, an iron bar is clammed to the box, and the 
blunt end of the stangie is made good or wedged 
against the bar. Pipes of small diameter and of 
thin metal, that are cast on their side, have usually 
greensand cores, which do not require stangies, and 
are kept down by a stiff iron core-bar carried out 
through the ends. The stem of the stangie is usually 
not more than } in. round or square. The dresser 
cuts away the projecting shank and rivets it over 
—— button to make it water or steam 
tight. 

. (To be continued.) 





THAMES BRIDGES.—No. XXV. 


42.—CookHAM BRIDGE. 





ProsaBty the light bridge built over the Thames 





at the picturesque reach that takes its name from! 


the little town of Cookham, hard by, is the cheapest. 


that has been erected on the river, at all events on 
this side of Oxford. It was ‘constructed about 25 
years ago, for the Cookham Bridge Company, by 
Messrs. Pease, Hutchinson, and Co., of Darling- 
ton, for the sum of 25201. It may be mentioned 
that competitive designs and estimates were adver- 
tised for, with the result that tenders were received 
ranging in amount from 19001. to 27,0001. The 
bridge constructed by Messrs. Pease, Hutchinson, 
and Oo. is illustrated on page 581 ; the clear length 
between abutments is 300 ft., the length over all 
being 335 ft. The height from the bed of the river 
to the top of the handrail is 30 ft., the clear head- 
way being about 15 ft. The normal depth of the 
river here is quite insignificant—some 4 ft. or 5 ft. 
At the abutments, the headway is reduced by 
2 ft. 6 in., the platform having a rise on each side 
to the centre. There are eight spans, all of equal 
width, 30 ft. from centre to centre. Each pier is 
formed of two slight iron columns, sunk into the 
bed of the river to a depth of about 6 ft. The 
lower parts of these columns, for a length of 15 ft., 
are made of plate iron } in. thick ; the bottom edge 
is serrated to facilitate sinking, and a spiral 
plate is riveted around each near the lower edge, 
so as to convert them into screw piles. The 
columns are connected at the top by a cast-iron 
girder, and they are further strengthened by a 
diagonal bracing of angle-iron. On top of the two 
columns forming each pier, are placed two cast-iron 
pillars 10} in. in diameter and ? in. thick ; they 
are 10 ft. 6 in. high, and are connected at the top 
beneath the superstructure of the bridge by cast- 
iron girders, angle-iron bracing being also intro- 
duced ; the lower columns are filled with concrete. 

The bridge is carried on two continuous wrought- 
iron girders which are bolted to the three centre 
piers, and rest on rollers over the other piers and 
on the abutments. The girders are 3 ft. 6 in. 
deep, with webplates ;5; in. thick, and top and 
bottom fiznges 12 in. wide and 2 in. thick. Orna- 
mental cast-iron brackets are bolted to both sides of 
each pier pillar and to the underside of the girders, 
The transverse girders are placed 6 ft. 8 in. apart ; 
they ere wrought-iron beams 14 in. deep and } in. 
thick, with angle-iron flanges at the top and 
bottom. Eight longitudinal timber beams are in- 
troduced in the width of the bridge, the ends rest- 
ing on the cross-girders to support the 3-in. planking 
that forms the platform, which is 20 ft. wide between 
the handrails; this platform is covered with 
asphalte and broken stone. The longitudinal girders 
rise about 18 in. above the road level, and on the 
top is fixed an open ornamental cast-iron fence. 
The abutments are of red brick with ashlar caps and 
string courses ; the face walls are 3 ft. thick. 


43.—TuHE O_p BournE ENpD BRIDGE OF THE 
GREAT WesteRN Rattway Company. 


When constructing the Great Western Railway, 
Brunel made a large use of timber in the erection 
of viaducts, both for carrying the railway and as 
road bridges over cuttings. A good example of this 
class of work was the viaduct across the Great 
Western at the Sonning cutting ; but the boldest 
pieces of timber construction were the numerous 
and often lofty bridges on the Cornwall, and on the 
South Devon and Tavistock, Railways; many of 
these were more than 135 ft. in height; the most 
important was the St. Pinnock Viaduct, 153 ft. 
high, and built with spans of 68 ft. But few of 
these works now remain, as they have been gradually 
replaced by iron girders. There still exist a few 
of them, however, on the Great Western system, 
and one, though not constructed by Brunel, is illus- 
trated on page 576. This is situated at Bourne 
End, on the branch running from Maidenhead to 
High Wycombe and Aylesbury. Bourne End Bridge 
will very soon be a thing of the past; indeed, as 
the new bridge which has been constructed beside 
it is now practically completed, the timber struc- 
ture will be removed in the course of a few weeks. 
Old Bourne End Bridge, which was opened for 
traffic in 1857, consists of six river spans and seven 
land spans, of which five are on the Berkshire side, 
and two are on the Buckingham side ; the crossing is 
at an angle of 69 deg. with the course of the river. 
The spans crossing the Thames are each 42 ft. 6 in. 
wide, while the land openings are 32 ft. The piers 
are made up of groups of wooden piles 14 in. by 
14 in. and about 40 fc. long ; they are driven down 
to the chalk which underlies the bed of the river. 
The piles are braced together by horizontal and 
diagonal bracing, while the heads are connected by 
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transverse timbers that serve as the bearers for the 
trusses. Timbers 14 in. square are largely used in 
this viaduct ; this dimension is the scantling of piles 
and of the bearers of the trusses ; the tie beams of 
the latter, as well as the principal timbers, are of 
the same size, while the struts are 8 in. by 14 in. 
Connections are made by means of cast-iron sockets 
and bolts. The clear space between the trusses is 
13 ft. 9in., the bridge having been built for a 
single line of broad gauge. Originally the floor con- 
sisted of 12 in. by 8 in. timbers resting on the trusses, 
but when it became necessary to remove this, Bar- 
low rails were laid in its place. Considering the 
somewhat rough and ready method of construction, 
the bridge has lasted well, although its maintenance 
has been costly, and has involved constant watch- 
fulness. Chiefly on account of the increased weight 
of rolling stock it has been found desirable to intro- 
duce heavier timbers, and in 1870, just before 
the conversion of the gauge, groups of piles were 
driven under the centre of each truss into the 
river ; these were braced together and carry longi- 
tudinal timbers 15 in. by 12 in. which were placed 
immediately under the trusses and extending over 
their whole length. It was, in fact, only by con- 
stant care that the viaduct has been kept in a work- 
ing condition. There is at least one other viaduct 
of a similar design over the Thames, to which we 
shall have occasion to refer on a later occasion. 


44,—Nrew Bourne Env Brine; GREAT 
WesTERN Raiiway. 


A good idea of the new bridge at Bourne End is 
given by the engraving on page 576; it is, how- 
ever, somewhat obscured by the old viaduct 
behind, which will soon be removed to allow room 
for widening the new bridge. The centre line of 
the latter is about 20 ft. higher up the river, and 
the axis is parallel to that of the old viaduct. The 
new work crosses the Thames in three spans, each 
of 98 ft. 6 in.; there are besides seven land arches, 
five on one side and two on the other ; these are of 
brick, and correspond to the timber land spans of the 
wooden bridge. The piers of the new work con- 
sist of wrought-iron cylinders. There will—when 
the work is completed—be three such cylinders for 
each pier, but at present only two of these are in 
place, the line being now worked with a single 
track ; those nearest to the old viaduct will ulti- 
mately be the centre cylinders of the piers. These 
are 8 ft. in diameter below the water level and 
7 ft. in diameter above it ; the outer cylinders are 
made parallel throughout and 7 ft. in diameter. All 
the cylinders are carried down about 14 ft. into the 
bed of the river to the chalk, which affords a very 
excellent foundation. The smaller cylinders are 
made of plate ;'; in. thick, and in 8-ft. lengths ; 
the joints are completed with butt strips 15 in. wide. 
The cylinders are strengthened on the inside by an 
angle-iron ring midway, and by others at the top 
and bottom ; the latter serve as a means of attaching 
the different lengths of the cylinders together. The 
lower side of the bottom length is provided with 
a cutting edge. The larger cylinders are made in 
lengths of 5ft. 6in., and are built up of six plates 
4 in, thick, the joints being made with cover strips 
like the smaller cylinders; the lengths are connected 
by angle-iron rings in the same manner as de- 
scribed above. To the upper angle-iron of the top 
ring there is fastened an annular plate } in. thick, 
and the 7-ft. cylinders that form the extension of 
these piers, are riveted to this plate by angle-irons. 
The annular plate just referred to is stiffened by 
12 gussets of 3-in. plate and T-irons, attached to 
it, and to the inner wall of the large cylinder. 
The cutting edges for sinking the cylinders are 
formed of §-in. plates, 9 in. deep, and riveted 
round the bottom of the cylinder ; the lower part 
of these plates is tapered off to a cutting edge. 
Considerable care has been taken to make the 
various joints of the cylinders water-tight ; india- 
rubber rings are placed between all the connec- 
tions of the various sections, and vacant spaces 
are filled with iron cement. The ground is re- 
moved from within each cylinder down to the chalk, 
and they are filled with concrete up to the level 
of the underside of the bearing stones, which 
are 2 ft. thick. These are concealed by cast-iron 
capitals that are fastened to the cylinders by 
means of angle rings riveted to the outer side ; the 
capitals are made in four pieces bolted together by 
internal flanges. As this cast-iron casing projects 
above the level of the bedstones, provision is made 
for drainage through 1}-in. pipes. The decorative 
work on the cylinders is completed by a band 








placed a little distance beneath the capital. The 
mode of bracing the piers is indicated in the illus- 
tration ; it consists of steel H{ girders 12 in. by 6 in. 


‘and ? in. thick ; these are secured to the cylinders 


by steel straps passing around them, one near the 
top and the other near the water level ; the brac- 
ing is completed by channel-iron diagonals bolted to 
the straps. 

The abutments on the Buckinghamshire side of 
the river are of brick, 7 ft. 10 in. thick and 23 ft. 
deep, measured on the square; at the back of this 
abutment come two arches with an abutment 5 ft. 
3 in. thick and wing walls ; the arches are of 16 ft. 
span with piers 3 ft. 9 in. thick ; beyond is the em- 
bankment. On the Berkshire side, the abutment 
consists of a rectangular brick chamber, about 24 ft. 
square, with walls 4 ft. 6 in. thick ; the voids are 
filled with dry rubble on a bed of concrete 4 ft. 
thick. There are five land arches on this side, 
each of 23 ft. 6 in. clear opening and curved with 
a radius of 13 ft. 104in. ; the rise of the arches in 
the centre is 6 ft. 6 in., and they are covered with 
a bed of concrete on which the ballast is laid. The 
piers rest on concrete 4 ft. thick, and the viaduct ter- 
minates with an abutment against which comes the 
embankment. The approach to the bridge, of which 
these arches form a part, is on a curve of 20 chains. 

Steel is used throughout in the construction of 
the main longitudinal girders. These are each 
98 ft. 3in. long over all and 9 ft. 6 in. deep; 
the top and bottom booms are formed of built- 
up troughs, those of the centre line of girders 
being heavier than the outer row. The width 
of plates in the former is 27 in. and the thick- 
ness  in.; the number of plates is increased 
from one, extending the whole length, to three in 
the centre ; two webs, 11 in. deep by 3 in. with 
angles at the upper and lower edges, form the sides 
of the booms, the form at top and bottom of the 
girder being similar. Vertical posts divide the 
girder into panels 17 ft. 4 in. wide, and the ends 
for a distance of about 18 in. are built solid of 
4-in. plate stiffened with three vertical angles. 
The panels are filled with single intersection brac- 
ing ; that of the two centre bays consists of T-bars 
arranged in pairs, and 6 in. by 3 in. by 3 in.; in the 
other panels it is made up of one pair of channel 
bara 9 in. by 3in , and of somewhat varying thick- 
ness, and of flat bars about 9 in. by 2 in.; these are 
all riveted to the top and bottom members by means 
of gusset plates. At intervals of 13 ft. 8 in. the 
girders are stiffened outside by struts projecting 
from, and riveted to, the bottom boom and raked 
up to the top boom, to which it is attached. The 
transverse beams rest on, and are fastened to, the 
bottom flange of the main girders at intervals of 
6 ft. 10in. They are plate beams 16 in. deep in the 
centre and 165 in. at the ends, stiffened with angles 
at the top and bottom, and with verticals at inter- 
vals of about 5ft. The rail bearers are of the 
same form as the transverse girders ; they are 12 in. 
in depth, and are riveted to the webs of the cross- 
girders. Horizontal diagonal bracing of flat bars is 
introduced between the cross-girders. 

One end of each of the main girders is fixed at 
the piers ; the other end rests on a cast-iron saddle 
bolted to the bottom flange, and on rockers that are 
secured to the bedplates attached to the stone 
bearers on top of the cylinders. The fixed end is 
bolted down to cast-iron saddles. The flooring of 
the bridge consists of wrought-iron plates, riveted 
to the cross-girders, and at each side a deep channel- 
iron is secured, to serve as a ballast trough. As 
already stated, the bridge has only been constructed 
for one-half its width, and will be doubled at some 
convenient time in the future. The works were 
commenced on July 14, 1894, and the bridge was 
opened for traffic on October 28 last. It was de- 
signed by Mr. J. C. Inglis, the engineer of the 
Great Western Railway Company, and the con- 
tractor was Mr. Francis C. Caffin, of Leamington. 





THE BRITISH ASSOOIATION. 
(Continued from page 523.) 
ALTERNATE CURRENT WAVE TRACERS. 

Two papers were contributed on this subject, the 
first by Messrs. Barr, Burnie, and Rodgers. The 
two types of instruments exhibited by these gentle- 
men will probably undergo further modification. 
The mirror galvanometer receives two motions at 
right angles, and produces a wave curve on sensi- 
tised paper ; at its return oscillation, the spot draws 
the zero line. The contact disc of the instruments 
is fixed on the revolving shaft ; the contact brush 








attached to rings on the shaft moves slowly, so that 
contact is made at advancing points in Joubert 
fashion, and the successive potential differences 
differ slightly from one another. These potential 
differences charge a condenser, across the terminals 
of which a reflecting electrometer or a well-damped 
high resistance galvanometer is connected. The 
deflections follow the values of the potential differ- 
ence accurately, for the mean rate of variation of 
the potential differences at the condenser terminals 
is exceedingly small in comparison with the rate of 
change of the electromotive force to be determined. 
This deflection gives one of the motions of the 
spot, the other being made proportional to the 
angular movement of the contact brush. The 
apparatus reduces the frequency, to quote the 
words of Professor Ayrton, who, with Mr. T. 
Mather, are the authors of the second paper. 
Professor Ayrton gave a very lucid, though, 
owing to the pressure of time, a very condensed 
description of the exhibited instruments. His 
object is different. He wishes at any moment 
to be able to get a wave curve, and the in- 
struments described would at once indicate that 
the engine is not running normally, provided he 
think fit to test it. For the instruments are not to 
give a continuous record, and have to be started. 
The narrow shuttle-wound coil of a D’Arsonval 
galvanometer is started by running the finger over 
a little mica disc, which at high speed acquires 
great rigidity ; it will soon synchronise with the 
alternating current sent through it, up to 106 periods 
a second at any rate. The contact piece on the 
shaft of the coil communicates with a Kelvin electro- 
meter made up of four cylindrical surfaces, which 
can be held in any position, so that the spot of light 
moves vertically over the paper of the drum card. 
The drum is turned by hand, and this motion also 
shifts the contact brushes, which are attached to the 
drum. Thus the other hand can follow the wander- 
ing spot with the pencil, and trace the current wave. 
It seems to be a very ingenious instrument. The 
difficulty was to obtain synchronism, for which pur- 
pose the moment of inertia had to be reduced as 
much as possible. 

Professor Ayrton had just time to show a modi- 
fication of this instrument, also with a D’Arsonval 
coil of one. wire only in a constant field, which 
draws a series of waves on a piece of smoked glass 
rapidly drawn through the apparatus. As to their 
last paper, ‘‘ Relation between Speed and Voltage 
in Electric Motors,” Professor Ayrton gave way to 
Mr. Griffiths. 

In his evening discourse, ‘‘ Magnetism in Rota- 
tion,” Professor S. P. Thompson proved, as usual, 
an excellent lecturer. 


CHEMICAL THEORIES. 


Sir Douglas Galton, in his Address to the Asso- 
ciation, attempted to review the progress of science 
since 1851, when the Association had first met at 
Ipswich. Professor Meldola, F.R.S., President of 
the Chemical Section, had to exercise considerable 
skill to condense, into his address, the main 
features of the development of certain chemical 
theories during the same period. It isan admirable 
review, covering 17 pages, to which it will be difti- 
cult to do justice. The introduction, ‘‘State of 
Our Knowledge in 1851,” goes back to the begin- 
ning of this century, and very briefly indicates the 
further growth in certain lines of research which 
could not, on this occasion, be followed up— 
almost the whole ‘‘New Chemistry,” in fact. 
A few words, coupled with some names, are 
all that Professor Meldola could bestow upon 
chemical equilibrium, spectrum analysis, the 
periodic law, bacteriology, and other hardly less 
important branches. The development has been 
vast, and the length of chemical names has 
grown amazingly, in spite of the wish expressed by 
Dr. Daubeny at the 1851 meeting, that no name 
ought to exceed in length six or seven syllables. 
The subsequent development of chemistry has fol- 
lowed essentially two lines. We have one class of 
workers dealing with the physics of matterin relation 
to general chemical properties, and another class of 
investigators concerning themselves with the special 
properties of individual compounds and classes of 
compounds—with atomic idiosyncrasies. Both are 
necessary ; there is no antagonism, but co-operation. 
The new era which was dawning upon us in 1851 
was that of structural or constitutional chemistry, 
based upon the doctrine of the valency of the atoms. 

No conception more prolific of results has ever, 
in Professor Meldola’s opinion, been introduced into 
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any department of science than the tetravalency of 
carbon, broached by Frankland in 1852, and recog- 
nised by Kekulé, and almost simultaneously by 
Couper in 1858. Yet the doctrine of valency re- 
mains empirical. It does not tell us why C O exists, 
and why C H, and C Cl, do not; it hints at possi- 
bilities of atomic groupings, but it does not say a 
priori which of these groupings are likely to be stable 
and which unstable. There is further nothing in 
the doctrine of valency which explains why ortho- 
quinones of the benzene series cannot be obtained, 
whilst Zincke could prepare tetrachlororthobenzo- 
quinone and other derivatives of the apparently 
impossible parent compound after replacing the 
hydrogen of the benzene ring by acid substituents, 
such as oxygen, hydroxyl, and chlorine. The valency 
doctrine is thus not sufficient. But renewed vitality 
has been imparted to it by the conceptions of tauto- 
merism and desmotropy, formulated by Laar and 
by Jacobsen, by the stereochemical theory of Le 
Bel and Van’t Hoff, by Emil Fischer and von 
Baeyer ; the latter connected stability, explosive- 
ness, &c., with certain atomic groupings. Struc- 
tural chemistry has led us back to a new theory of 
types. In the case of ammonia and the organic 
amines and amides, the parent compound was 
known long before its derivatives ; in others, more 
numerous or varied, the hydrazines, triazoles, 
pyrazole, the type bafiled for a long time all 
attempts of isolation. In this connection Mr. 
Meldola dwells particularly upon nitrogen com- 
pounds, such as containing Curtius’ > N — group, 


which functions like a chlorine atom, or a closed 
4-atom ring of nitrogen and others. He has 
himself done good work in this field, and is 
inclined to ascribe a peculiar part to nitrogen 
compounds. Victor Meyer’s researches on tri- 
valent iodine, establish a certain analogy between 
iodine and nitrogen. 

As regards synthetical chemistry, Professor 
Meldola has compiled a set of Tables, accord- 
ing to which we have realised about 180 such 
syntheses. The products of bacteria have been 
included in this list, because these compounds 
are the results of vital activity in the same sense 
as alcohol is a product of the vital activity of 
the yeast plant. The various uro-compounds re- 
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sulting from the transformation in the animal 
economy of definite chemicals administered for 
experimental purposes have been excluded as not 
being natural products. The list comprises, among 
the latest discoveries, the colouring matter of the 
gentian root (Kostanecki and Tambor) and caffeine 
(E. Fischer and Ach). The breaking down of the 
barrier between inorganic and organic chemistry, 
generally ascribed to Woehler’s synthesis in 1828 
of urea from ammonium cyanate, Professor Meldola 
tracesfurther backto Hennell’s synthesisof alcohol.* 
Hennell started from sulphovinic acid, obtained by 
the action of sulphuric acid on alcohol; sul- 
phuric acid, he found, absorbed olefiant gas, and 
gave then sulphovinic acid, from which dis- 
tillation with sulphuric acid liberated alcohol. 
Professor Meldola considers it futile to draw 
the customary line between synthesis and mode 
of formation. We cannot confine the notion 
of synthesis to the building up of molecules from 
simpler molecules or atoms. The plant or animal, 
no doubt, synthetises not only by building up, but 
more probably also by breaking down complex 
molecules, a degradation process. Oxalic acid has 
been synthetised by Kolbe and Drechsel by passing 
carbon dioxide over sodium amalgam heated to 
360 deg. Cent. Whether the plant makes oxalic 
acid directly from carbonic acid, we cannot at 
present state ; it certainly does not employ Kolbe’s 
process. But as many more complex acids, citric, 
tartaric, &c., break down into oxalic acid when fused 
with potash, as both these acids can be completely 
synthetised, and as oxalic acid may be in the plant 
as a degradation product, Professor Meldola speaks 
of the formation of oxalic acid as a true syn- 
thesis. These views have an important bearing on 
the consideration of vital chemistry. Nature does 
not use our strong laboratory agents at high tempe- 
rature. In any living organism there is always 
present the protoplasm of the biologists, a highly 
complex proteid substance, with which the 
carbon dioxide, water, &c., must apparently 
enter into combination before starch, sugar, and 
cellulose can be formed. There is on this view 
no direct combination of dead molecules; every- 








* Philosophical Transactions, 1826, page 240; Philo- 
sophical Transactions, 1828, page 365. 











thing must pass through the vital mill. The 
protoplasmic molecule is vastly more complex than 
any we have succeeded in synthetising. If this 
previous combination just referred to, this vitalisa- 
tion of dead matter, exist, the appearance of starch 
as a first product of assimilation (Sachs) or of a 12- 
atom sugar as a first carbohydrate (Horace Brown 
and Morris) is no longer a matter of wonderment. 
This protoplasmic theory of vital synthesis does 
not, Professor Meldola insists, necessitate the 
assumption of aspecial ‘‘ vital force.” ‘‘ All that 
is claimed is a peculiar, at present mysterious, 
power of forming high-grade chemical combinations 
with appropriate molecules. It is not altogether 
absurd to suppose that this power is a special pro- 
perty of nitrogen in certain forms of combination. 
The theory is but an extension of the views of 
Kihne, Hoppe-Seyler, and others respecting the 
mode of action of enzymes. Neither is the view of 
the degradational origin of synthetical products in 
any way new.” In further developing these specu- 
lations, Professor Meldola refers to the discriminat- 
ing power of organised ferments between physical 
isomerides (Pasteur) and to the stereochemical rela- 
tionship between living and dead compounds. 
(E. Fischerand Van’t Hoff). The concluding remarks 
are devoted to the newly discovered gases. 

We can only mention Professor P. Frankland’s 
evening discourse on ‘‘ The Work of Pasteur and its 
Various Developments.” The subject was, if we 
may say so, singularly opportune ; within a few 
weeks the Grand Savant Francais left us. 


THe GENESIS OF Datton’s Atomic THEORY. 


From some laboratory notes of Dalton, recently 
discovered in the library of the Literary and Philo- 
sophical Society of Manchester, Sir Henry Roscoe 
and Dr, Harden conclude that Dalton was led to 
his theory from physical considerations as to the 
constitution of gases. This would be in accordance 
with a statement made by Dalton in 1810. But as 
he was in the habit of adding to his notes, there 
has been doubt about the genesis of his theory. 
The notes in question had, as Professor Dixon 
remarked, not without some reason been considered 
as domestic accounts. Somewhat later Dalton 
quotes numerical results of other chemists’ analyses 
in support of his theory.—Dr. Armstrong pointed 
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out that it had always been difficult to understand 
how a man of Dalton’s power could have accepted 
the crude numbers which were usually quoted as a 
sufficient basis for the laws that he worked out, and 
that it was satisfactory to learn that philosophical 
considerations, and not those numbers, guided him. 


Van't Horr’s Constant, ARRHENIUS’ GENERALISA- 
TION, OsTWALD’s Law. 


Dr. Meyer Wildermann complained that so little 
attention was still being paid in England to 
Van't Hoff—whose name, indeed, re-occurs on 
almost every page of Professor Meldola’s address— 
and to the new chemistry in general. From thermo- 
dynamical considerations Van’t Hoff has concluded 
that the laws concerning gases of Boyle, Gay- 
Lussac, Avagadro, and others are equally applicable 
to very dilute solutions if the osmotic pressure of 
the dissolved substance is substituted for the pres- 
sure of thegas. Pfeffer and Da Vries, experiment- 
ing with cell membranes, gave the first proof ; 
Van’t Hoff’s own researches on solutions furnished 
the rational basis for the molecular depression of 
the freezing point, empirically studied by Raoult, 
and yielded his constant ¢ = 0.02 T?/w = 1.87, ¢ 
being the depression, T the absolute temperature, 
and w the latent heat of fusion of the solvent ; the 
1.87 is correct if the latent heat of fusion of water 
is 80 calories. With the help of their remarkable 
thermometers, which permit reading to the fourth 
place, the late Mr. P. B. Lewis and Dr. Wildermann 
have further verified the law. Dalton’s law that 
the pressure of a mixture is the sum of the partial 
pressures has been confirmed for solutions in various 
ways. The ratio between dissociated and undisso- 
ciated molecules depends upon the action of the 
masses (Ostwald); the dissociation must be reduced 
by the presence or admixture of another dissociated 
body, not by the presence of an indifferent sub- 
stance. Ostwald has tested this question by deter- 
mining the electrolytic conductivity of some 200 
salts and acids, proceeding in different ways, by 
diluting and mixing. The generalisation of Arrhe- 
nius explains apparent anomalies.—Mr. J. W. 
Rodger did not think that the importance of these 
laws was overlooked in England ; what we wanted 
was an explanation of the behaviour of the salts of 
mercury and cadmium, for which the two chief 
methods, freezing point and electrolytic conduc- 
tivity, gave different results. As regards these 
points, Dr. Wildermann could only promise further 
investigations ; very complex molecules are con- 
cerned. 


VELOCITY OF REACTION BEFORE EQuiILIBRIUM 
Takes Pace. 

For his second paper, De. Wildermann had also a 
very scanty allowance of time only. He is studying 
the velocity of solidification of melted sulphur and 
other substances, the velocity of the melting of ice, 
and of crystallation, and seems to have established 
that these velocities are proportional to the difference 
between the temperature of perfect equilibrium and 
the actual temperature. The work requires experi- 
ments of great delicacy. 

The Committees on the ‘‘ Bibliography of Spec- 
troscopy,” ‘‘Wave Length” (Sir Henry Roscoe), 
‘* Quantitative Analysis by Electrolysis” (Dr. Kohn), 
presented reports in shape of long Tables, or, in the 
latter instance, of a more preliminary notice. Dr. 
Hummel’s report of the Committee on the ‘‘ Action 
of Light upon Dyed Colours” deals with a great 
many red, orange, and yellow colouring matters, 
which were tested in the same way as in previous 
years. The report has a high technical interest, 
but as it is practically a list of dyes, it cannot 
profitably be abstracted. 


Action oF Lieut on Merattic JopieEs IN 
PRESENCE OF CELLULOSE. 

Mr. Douglas Berridge has found that whilst per- 
fectly pure iodide of potassium is not decomposed 
by light, and the slightly impure salt very slowly, 
the solution becoming alkaline, as was known, the 
presence of cellulose, carefully purified filter paper, 
produces a decided decomposition, and the solution 
remains neutral; any alkali formed must, there- 
fore, combine with the cellulose. The filter paper 
turns chocolate brown ; the tint can—not very suc- 
cessfully—be imitated by pouring K I solution over 
blue starch paper; in water the brown ‘changes 
into blue again. Onecan obtain chocolate-coloured 
photographs, fixing with lead acetate, and varnish- 
ing the paper. Other iodides are apparently the 
less readily decomposed, the higher the atomic 


weight of the metal. The cellulose does play the part 
of the sensitiser, but the iodide solution has to 
be strong. The action seems to depend upon the 
formation of a tri iodide which cadmium does not 
yield. 


OrTHOCHROMATIC PHOTOGRAPHY. 


Orthochromatic photography was to have been 
the subject of a discussion in Section A. Owing to 
the absence of Dr. Vogel and Captain Abney, how- 
ever, who were to introduce the question, and the 
want of time, the subject was delegated to B, where 
Dr. Colefax read Dr. Vogel’s paper of the above 
title. Dr. H. W. Vogel is the originator of ortho- 
chromatic processes, which are only twenty-three 
years old ; England knows them through Professor 
Meldola’s efforts, which wire received with 
scepticism. The paper was an essentially historical 
sketch. Eosin plates, he finds, should be developed 
until the negative shows all the yellow. It is 
usually stated that the relative value of colours in 
a landscape approximates more closely at sunrise 
and sunset than at noon, and that, therefore, in 
the former case a yellow screen is unnecessary for 
orthochromatic plates. But both direct and dif- 
fused sunlight come into play, and the proportion of 
blue rays increases as the sun goes down (Crova), 
whilst the reverse holds for direct light. In the 
German eosin plates, the sensitiveness for yellow is 
ten times as strong as for blue, whilst Captain 
Abney seemed to have had only five-sevenths the 
sensitiveness of the blue. An ordinary and an 
eosin-silver plate exposed without yellow screen, 
which Dr. Vogel had sent, showed the superiority 
of the latter. 


SensItTisinc ACTION OF DygEs ON GELATINO- 
BRoMIDE PLateEs. 


Mr. C. H. Bothamley could give little positive 
information about the chemistry of these processes. 
It is not only because gelatine is so very complex 
a body; we are not much wiser about what is 
going on in the collodion film, although we know 
the properties of the latent image. Very few of 
the many tried dyes are sensitisers : eosin and the 
rhodamines, erythrosin and its dichlor derivative, 
cyanin, perhaps malachite green and alizarin blue ; 
further, the dye of the panchromatic plates of 
Messrs. Lumitre, of Lyon. Dyes which act as 
sensitisers are themselves readily affected by light 
when in contact with fibre ; they must apparently 
be able to form a sort of lake with silver bromide ; 
they show strong absorption bands for the sensi- 
tive rays. But these bands do not quite coincide 
with the region of maximum sensitiveness, and the 
converse to the just stated rules does not hold, as 
some dyes satisfying those conditions are not sensi- 
tisers. Nor does the order of fading of the dye seem 
exactly to correspond to the sensitising power, 
although Dr. E. Vogel, the son, has arranged series 
to this effect. As to the mode of action of the 
sensitisers, we have two main theories. Captain 
Abney holds that the dye itself is oxidised ; the 
oxidation product remains in contact with the 
bromide, and, together with the developer, brings 
about the reduction. Eder and Vogel believe 
that in the dye alone we have an essentially 
photo-thermal action, but in the intimate mixture 
or combination of dye and bromide, the dye acts as 
a carrier of radiant energy, producing a photo- 
chemical reduction. The view is not particularly 
clear. But the less refrangible rays affect sensitised 
gelatino-bromide plates immersed in reducing emul- 
sions or solutions, in which there can hardly take 
place any oxidation of the dye; Mr. Bothamley 
himself has made many experiments of this 
kind. From other experiments with hydrogen 
peroxide, bichromates, and mercuric chloride, we 
may conclude that the latent image of the sensitised 
plates is of the same nature as that of ordinary 
images. The balance of evidence is, therefore, in 
favour of Eder’s hypothesis, so that we may assume 
a photo-catalytic action. Some plates show the 
pinkish hue of the dye, others, not less sensitive, 
not. Wiedemann and Acworth have opposed Eder’s 
view ; but their experiments are not conclusive. In 
the discussion Dr. Kohn referred chiefly to the 
energy problem. Pyrogallol is a general sensitiser 
for all rays, the others concern themselves with 
special rays. The energy may be supplied by the 
film and the developer, the rest by the light, 
so that a lightning plate would require no light 
ene Lord Rayleigh inquired whether the film 
could directly be treated with oxidising agents or 








products ; absorption seemed in some way to be the 


cause of the effect. Mr. W. Ford Stanley said that 
he had, in the early days, assumed the action of 
the eosin to be equivalent to a retardation of the 
blue rays, so that the red rays had time to act. 
This, Mr. Bothamley remarked in replying, was 
correct for plates containing much eosin. No rela- 
tion can be traced between the fluorescence of a 
dye and it3 sensitising power. 


A New Orcanic Acip. 


In the characteristic reaction shown by Mr. H. 
J. H. Fenton, M.A., light also plays a part. When 
tartaric acid is oxidised under certain circumstances 
in the presence of a ferrous salt, a powerful reduc- 
ing agent is produced, which, in the presence of 
alkali, gives a beautiful violet colour with ferric 
salts. It is a dibasic acid of the formula C, H, O,, 
2H, 0. Mr. Fenton would not réveal his fairly 
settled opinion regarding the constitution of the 
acid. Both light and oxygen are essential for the 
reaction. Mr. Warington remarked that the re- 
searches would probably explain the amethyst 
colour sometimes noticed in tartaric acid factories 
when the crystals, slightly contaminated with iron, 
were treated with chlorate of potassium. 


THE ResPIRABILITY OF AIR IN WHICH A CANDLE 
1s EXTINGUISHED. 

The further experiments of Dr. Clowes confirm 
the results of his former researches, exception 
having been taken against his method. A candle 
flame is extinguished by a mixture of 16.5 per cent. 
of oxygen and 83.5 of extinctive gases ; a coal gas 
flame continues to burn until the oxygen has 
been reduced to 11.3 per cent. An atmosphere 
that will kill a candle flame, Dr. Clowes re- 
gards as undoubtedly respirable, as 10 per cent. 
of oxygen suffices for us, and we can stand 3 per 
cent. of carbonic dioxide, for some time. Dr. 
Clowes was emphatic about the respirability of an 
atmosphere in which candles and burning shavings 
go out, and he wishes to discard the lamp and 
candle tests, upon which we often rely. But he 
did not say exactly what his ‘‘some time” meant, 
and it seems to us preferable to err on the safe side. 


Tue TEACHING OF SCIENCE IN ELEMENTARY 
ScHOOLs. 


The report of this committee, read by the 
chairman, Dr. Gladstone, is a statistical docu- 
ment of considerable interest. It records general 
progress, not so much since 1882, when the 
movement was started, but since 1890. The 
difficulties are now the enormous classes, 120 
often, the constant tendency to add to the 
curriculum, and the dearth of efficient teachers. 
Recommendable innovations are the visits to 
museums, art galleries, &c., the prominence given 
to object lessons in the junior divisions, and the 
teaching of the metric system as integral part of 
arithmetic; the latter recommendation is not as 
yet enforced. The discussion dwelt chiefly upon 
the indirect assistance which county councils can 
give by providing for the training of teachers. 


How Suatt Acricurture Best Ostain THE HELP 
oF ScrENcE ? 

The title of the paper by which Mr. R. Warington, 
F.R.S., Professor of Rural Economy, Oxford, intro- 
duced the joint discussion with Section K, Botany, 
was carefully chosen, as we observe. He hoped for 
practical results ; British agriculture needed some 
powerful helping hand ‘‘to put it on its legs again.” 
But to the question, ‘‘ Do you believe that science 
will remove the agricultural depression ?” he would 
answer: I do not know that it will, but this is no 
reason for declining the aid which science offers ; a 
sick man calling in a physician did not ask the 
preliminary question, ‘‘Do you promise to re- 
store me to full health?” We need, he con- 
tinued, a great increase in the number of practical 
investigations, and further, an effective scheme 
of agricultural education to bring the information 
to the farmer’s knowledge, and for these ends 
a Board of Agriculture, and the co-operation 
of county councils. Certain work can best be 
accomplished by a central organisation—a Govern- 
ment department. We want a! really complete 
agricultural and horticultural library, freely open 
to the public. The literature of the subject is 
extremely large, and rapidly increasing, and quite 
beyond the reach of private individuals. There are 





at present 3000 fully equipped experimental stations 
in Europe and America, besides many smaller in- 
stitutions. As we cannot consult all these, we have 
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generally to be contented with the abstract ia a 
German Jahresbericht or Centralblatt. In the 
United States, the Department of Agriculture 
compiles a card catalogue of all the 55 experimental 
stations, supplying a copy to each station. We 
need an English monthly for reporting progress, 
like the American Station Record, which could only 
be published by the Government. Then statistics. 
The present Board collects statistics as to acreage 
under different crops, annual produce per acre, and 
live stock ; but the Board we desire would go much 
further—collect scattered analyses, reject imperfect 
work, a task which no private man can undertake, 
so that we have, at present, to rely on German 
averages relating to crops and foods grown in a 
different climate under different conditions. The 
American department has published in one volume 
more than 3000 analyses of American grown foods, 
all properly classified and averaged, and digestion 
experiments are collected in the same way. Our 
department should be provided with a staff of 
officers representing all the sciences connected with 
agriculture ; the officers should be furnished with 
suitable laboratories, and all the machinery for 
carrying out investigations and making reports. 
Their work would serve as a model for the researches 
at smaller stations. Mr. Warington gave an ex- 
ample of a problem for such investigations : Persian 
barley is being largely sold at lower rates than any 
other in the market. Is it really cheap? Will a 
sovereign expended on these thin shrivelled grains 
purchase a greater weight of food substance, and 
fatten an animal better, than the same money spent 
on English barley? Canada, though a poor country, 
with a population of only five millions, has its 
central agricultural laboratories at Ottawa, and the 
four provincial stations, and spends 15,000I. a year 
onthem. In the United States, the annual cost 
of the investigations carried out by the Central 
Department of Agriculture at Washington cannot 
be less than 60,000/., and this is exclusive of the 
work done at the 55 stations, towards which 
150,0001. is annually contributed by the National 
Government. In both countries, these figures do 
not comprise the very considerable sums spent by 
the local governments for the same purpose. 

The work of the English Board of Agriculture 
has already been of considerable benefit to the 
country ; but what sums are devoted by the Board 
to investigation? The grants of 1894-95 may be 
summarised as follows : Collegiate centres, 55001. ; 
dairy institutes, 950].; instruction in forestry, 
2501. ; investigations by various associations, 6501. ; 
total 74001. Thus 650’. is the whole sum directly 
devoted to investigation. The 6750]. distributed 
to educational institutions are wisely allotted to 
those giving a complete course of instruction. We 
must not forget the Science and Art Department, 
which in 1893-94 granted 29371. for teaching the 
principles of agriculture ; a new syllabus has been 
prepared, and the honours examination has been 
made more thorough. 

As to the local authorities of England, 744,000/. 
were placed at their disposal during 1894-95, of 
which 600,0007. were actually spent on education. 
The counties, where alone we can expect the teach- 
ing of agriculture to occupy an important place, had 
400,000/. In a few counties, Kent, Bedfordshire, 
and Berkshire, perhaps one-third of the sums went 
to agriculture, in most others much less. The 
mode in which the agricultural education is carried 
out is very varied. It may be money aid to the 
classes under the Science and Art Department, 
travelling lectures on agriculture, horticulture, 
dairy work, poultry, diseases, &c., purely technical 
classes on horse-shoeing, ploughing, or the most 
popular and one of the most us2ful modes, the 
travelling dairy with practical instruction in butter- 
making. Then the county councils grant scholar- 
ships for higher agricultural institutions. Some 
united county councils have established dairy insti- 
tutes and agricultural colleges, but, as a rule, only 
a portion of these schemes is in use in any one 
county. Elementary school lads cannot be taught 
the principles of agriculture, though they may be 
crammed to pass examinations. But their training 
may have an agricultural bias, they may be accus- 
tomed to observe. When they have left the ele- 
mentary school their special training should imme- 
diately commence—any delay is most unfavourable 
to the boy’s development—and a distinction must 
be made between future labourers and farmers. 
Both require a technical training, but the farmer’s 
son has to commence the study of elementary 
chemistry, biology, and geology, afterwards to be 


instructed in the scientific principles of agricul- advocated the study of vegetable physiology, and 
ture. |considered the lectures scattered broadcast over 
Professor Warington attaches great weight to the country a mistake. Sir Douglas Galton, him- 
popular lectures, not only to arouse interest, pro- self member of a county council, defended lectures 
vided keen practical lecturers can be secured. But ' provided they had lecturers like Professor Marshall 
here comes in the usual difficulty of competent | Ward; as to State aid, he harmonised with Mr. 
teachers: ‘‘ County councils act unwisely when they | Thiselton-Dyer. Lord Walsingham spoke from the 
try to rid themselves of trouble and responsibility | point of view of the obstinate, thickheaded, 
by making grants to parish councils for technical practical man. He had grown a tobacco which 
education and then leaving them to direct | everybody liked very much, but as Mr. Goschen 
the work.” They should ascertain how the teacher |} was not satisfied with 50/. per acre, he had to 
does his work, whether he illustrates it by speci-|give it up. Free trade all round and good 
mens and experiments, or simply crams, and |teachers and good agricultural colleges as at Cam- 
teachers should have opportunities for further bridge would help the farmer. Sir John Evans 
study. Very few of the county councils have as | warned against a hasty condemnation of what had 
yet undertaken any investigation work, in which} been done. It took a long time to educate the 
Great Britain is singularly behind. In most other young, and a longer time to educate the old. He 
countries, the Government has taken the initiative. adverted to the unfortunate position of the land- 
The German Empire has 54 Versuchstationen, with- lord ; the tenant was protected in every way, the 
out reckoning the public laboratories, chiefly occu- landlord at his mercy. Sir Henry Roscoe also had 
pied with analyses of manures and seed testing. | something to say in defence of the county councils. 
In England agricultural investigation has been left |; As a member of the Royal Commission on Tech- 
to private enterprise, which has produced one nical Education, he was in a position to announce 
first-class experimental station—that of Rotham- that the Commission would recommend spending 
sted —of which we are all rightly proud, but the money solely for secondary education. Pro- 
which is wholly inadequate for the growing needs fessor James Long would group all the stations 
of the country. One first-class station should, at under one focus. 
any rate, be started at once under the immediate| Mr. J. R. Dunstan, Director of Technical Edu- 
control of a reorganised Department of Agriculture, cation, Notts County Council, read a paper in 
and then numerous local stations to work upon the, which he declared that he “sincerely coincided 
practical problems of the locality, and to become with the hope expressed in the opening sentences 
centres of teaching and demonstration. ‘‘If Par-| of Professor Warington’s paper.” The most prac- 
liament were to offer to give 1000/. a year towards tical contribution was probably Mr. T. B. Wood’s 
the support of a county experiment station, erected paper, ‘‘ Experimental Plots in Suffolk and Nor- 
and maintained by the county council, subject to folk.” But we have to bring our report to an end. 
the inspection and approval of the Department of There are two stations, at Higham and at Laven- 
Agriculture, a great start would at once be made in ham, each of 12acres. The expenses are borne by 
the right direction.” The work should comprise the West Suffolk Technical Instruction Committee, 
experiments on selected farms with typical soils andtheyareunder the management ofthe Cambridge 
and climates, comparative trials of different grains, and Counties Education Scheme. The paper deals 
roots, and fodders, tests of the nutritive value, &c. | with the rotation experiments — four courses: 
At present, little more is done than analysing | barley, clover, wheat or oats, roots; or a three 
manures. Demonstrations, invaluable for teaching course: roots, wheat or oats, barley ; with manure 
purposes, would, perhaps, better be left to secon- yields, nutrition experiments, relative values of 
dary agricultural schools, if any are established. {food mixtures, and other practical points. In 
Mr. James Hendrick, lecturer on Agricultural Norfolk each year a uniform piece of land in the 
Chemistry at Glasgow, had sent a similar paper. middle of a field ready for sowing is, with the 
He did not wonder at the apparent apathy of the farmer’s consent, marked into half-acre plots, and 
practical man. Education had to be brought tothe manured. Further work in this direction will bear 
masses before they learned to appreciate it. At good fruit. We should have mentioned that Pro- 
the same time, he deprecated the craving for agri- fessor Liveing had before recommended that 





long, at any rate, as sufficient means were not 
granted. 

Mr. T. Thiselton-Dyer, C.M.G., C.I.E., F.R.S., 
the President of the Botanical Section, was disap- 
pointed because no definite problem had been placed 
before the sections, and because the papers were 
more of an administrative than scientific character. 
But his own remarks were probably far more dis- 
appointing still, though we do not wish to disagree. 
The late Government had not been so insensible to 
the distress. They had considered remedies, the 
matter upon which he himself had been consulted 
had been delegated to the Treasury, and it was 
difficult to persuade the Treasury that agriculture 
was entitled to special aid which could not be given 
to iron, textile, and other industries. The down- 
trodden English farmer raised per unit a greater 
quantity of agricultural produce than any other 
human being on the face of the earth—at greater 
cost also, replied Professor Warington afterwards. 
After referring to the splendid individual efforts of 
the Earl of Leicester, of the Duke of Bedford and Mr. 
S. U. Pickering, and others, he asked whether the 
attempt to develop agriculture in America was 
not, perhaps, more political than agricullural. 
Three-quarters of the money now voted for tech- 
nical education were probably flung before the 
country before it was ripe for a judicious use of 
the money. He looked to individual effurt and 
munificence. 

Professor Marshall Ward agreed with Mr. 
Warington that, as a system of practical investiga- 
tion and a system of agricultural education were 
different things, the Government should step in to 
make results of investigations known. But he 
would have no Government control of research. 
The point he particularly emphasised is that we 
must regard the soil as a living matrix, and not 
simply as a store of dead chemical substances. 
From this point of view, careful investigation is 
urgently needed, and that information will, we 


cultural ‘‘colleges”” when schools were wanted, as, various counties should unite to establish a central 


station. 

Whilst this discussion occupied Sections B and K, 
Section E—Statistics and Economic Science— 
listened to-papers on ‘‘ Agriculture in Suffolk ” by 
Captain Pretyman, M.P., and by Mr. H. Biddell. 
Here the relations between landlord and tenant 
were eagerly debated. 

The paper by Messrs. C. F. Cross and C. Smith, 
‘‘The Chemical History of the Barley Plant,” 
refers to work done on the experiment plots at 
Woburn, one of the individual efforts alluded to in 
the discussion. The conditions of soil nutrition 
seem to have little influence on the composition. 
The plant draws its nutrient material from the 
cells. Normally furfuroids are continually being 
assimilated to form tissue ; during periods of con- 
tinued drought, this tissue has to supply food for 
the plant. Very wet seasons yield a straw of a 
high feeding value, but poor for the paper manu- 
facturer. The work will be continued with the 
help of a grant of 50/., and will, therefore, not alto- 
gether be an ‘individual effort.” It is exactly the 
kind of work that is wanted, as Professors M. 
Ward and Green agreed. Why more material 
should be formed during a wet season is not quite 
clear ; it might be traceable to the rain and to the 
greater amount of saline matter extracted. 


(To be continued.) 





THE ARGENTINE CRUISER 
“ BUENOS AIRES.” 

On Saturday last the trial was made in the North 
Sea off the Tyne of a cruiser Messrs. Armstrong, 
Mitchell, and Co. have lately constructed for the 
Argentine Government. The trial resulted in a 
very remarkable performance, but before giving 
details of this it is well we should describe the 
vessel. 

The Buenos Aires is a twin-screw, steel built, 
sheathed cruiser. Our four illustrations on the 





think, for some time to come be somewhat beyond 








the practical man. Professor J. R. Green also 





next page give a good idea of her general appearance. 
Her building was commenced on February 2, 
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THE ARGENTINE CRUISER “BUENOS AIRES.” 
CONSTRUCTED BY MESSRS. SIR W. G. ARMSTRONG, MITCHELL, AND CO, LIMITED, NEWCASTLE-ON-TYNE. 
(For Description, see Page 567.) 
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1893, and she was launched on May 10, 1895. 
She is 396 ft. long between perpendiculars 
and 424 {t. long over all. Her extreme breadth 
is 47 ft. 2 in. Her mean draught on trial 
was 18 ft. 3in., at which the displacement was 
4740 tons. The estimated power with forced 
draught was 17,000 horse-power indicated. The 
full complement of coal is 1000 tons. The vessel is 
flush-decked, but has a bridge forward and aft, 
connected by a flying gangway. There is a conning 
tower forward protected by 6-in. armour, and the 
protective deck is 1} in. thick on the flat, and 3 in. 
on the slopes, but 5 in. thick over the machinery 
space. There are two masts, having fighting tops 
about 15 ft. above the deck. There are also light 
tops above with a rail; these serving for look-out 
purposes. The armament is exceptionally powerful. 
There are, firstly, two 8-in quick-firing guns 
placed forward and aft respectively on the centre 
line of the ship. These are protected by ar- 
moured shields, which revolve with the guns. 
These two guns are mounted forward and aft of 
’thwartship screens, which rise above the upper 
deck, and above which are the bridges. The upper 
deck, between these two screens, carries the majority 
of the guns. Ateach corner of the central battery 
thus formed is a 6-in, quick-firing gun ; thus there 
are four 6-in. guns on the broadsides. In the cen- 
tral battery there are also on each broadside six 
4.7-in. quick-firing guns. The smaller guns con- 
sist of sixteen 3-pounder quick-firing guns and eight 
1-pounder guns, Two of the 6-pounders are mounted 
on each bridge. There are five torpedo discharging 
tubes, one being through the stem, and the other 
four, two on each broadside. All are above water. 
The accommodation for officers is extensive and 
well arranged, consisting of a spacious wardroom 
amidships, and a large room aft for the captain, or 
admiral if the vessel is used as a flagship. The 
officers’ cabins are arranged on each side on the 
main deck. Two long passages extend nearly the 
whole length of the’ ship on the main deck. The 
crew are berthed forward in the usual way. The 
whole arrangements give an impression of roomi- 
ness and comfort, indicative of a thoughtful and 
well-planned distribution of space. 

The machinery has been supplied by Messrs. 
Humphrys, Tennant, and Co., of Deptford, a firm 
which has been associated with Elswick in so many 
of their triumphs of warship construction. The 
engines are of the usual type, being three-stage 
compounds, and having four cylinders, respectively 
40in., 60in., and two of 66 in. each, the latter, of 
course, being the low-pressure cylinders. The 
stroke is 36in. These we shall illustrate at a later 
date, and need, therefore, not enter into further 
details at present. The boilers are of the ordinary 
return-tube type, four being double-ended, and 
four single-ended. The tubes are fitted with the 
screwed ferrule which Messrs. Humphrys have 
introduced, and which answered most satisfactorily 
on Saturday’s trial. 

As already s‘ated, the ship is sheathed. She was 
not originally designed as a sheathed vessel, the 
teak and copper covering being added after some 
progress had been made in the construction. As 
the Argentine Government has not the command of 
graving docks, the sheathing is a necessity. Natu- 
rally it takes somewhat from the speed of the 
vessel, as the sheathing, with its fastenings, being 
approximately the same specific gravity as water, 
nothing is gained in carrying power, whilst the 
bulk of the vessel is considerably increased. There 
is no doubt, however, but that the sheathing will 
add to the average speed of the vessel when on her 
station; as the luxuriant growth of weeds that 
flourishes on the bottoms of unsheathed vessels in 
a warm country, takes greatly from speed. The 
stem and stern frames are of manganese bronze, 
which material is used in the construction of 
the rudder, and also in the t'vo three-bladed pro- 
pellers. 

The now usual form of ram is well shown in our 
engravings. It would appear, at first sight, to 
those unaccustomed to the consideration of pro- 
blems in naval architecture, that this blunt spur 
must detract from the speed of the ship. It must 
ba remembered, however, that the spur is several 
feet below the surface of the water, so deep that 
no appreciable wave-making resistance is set 
up. The conditions of resistance, therefore, 
more nearly approach those of a fish, or, to use a 
more apposite simile, those of a fish torpedo. It 
will be remembered that the early Whitehead 
torpedoes were made pointed at the fore end, but 





it was found that a fuller head was actually con- 
ducive tospeed. For thesame reason the propeller 
shaft brackets are made pear-shape in horizontal 
section, the blunt part being forward ; for though 
the below-water position of these parts prevents 
appreciable wave-making, eddy-making is not to be 
neglected, water being far froma perfect fluid. Our 
fathers would have been right in their ‘* cod’s-head 
and mackerel-tail” theory of naval construction if 
they had had to do only with submerged bodies ; 
but surface waves somewhat upset the principle 
when applied to vessels. 

The formation of the stern with deadwood cut 
away is well shown also in our illustrations. The 
cutting up of the stern part results in giving the 
ship excellent manceuvring powers, as was well 
shown during the trials when the ship turned at 
the ends of the miles; although no official turning 
trials were made. The form of rudder is also well 
shown. It will be seen to be partially balanced. 
The weight is taken by the pintle and stern-post in 
the usual way. 

The Buenos Aires had been taken from Elswick 
to Jarrow previously, and on Saturday last the trial 
party left Newcastle at an early hour so as to get 
abroad in good time, the days now being short. 
They might as well have breakfasted comfortably in 
Newcastle, for fog prevented the start, and several 
weary hours were spent in the ship waiting for the 
sun to mop up the mist before the vessel could safely 
leave her moorings. Shortly after midday a start 
was made, and the ship, attended by her two tugs, 
proceeded down the river, and having cleared the 
breakwater at once proceeded to the measured 
mile, which is just north of Tynemouth. There 
were on board the members of the Argentine 
Commission, including Captain Martin Rivadavia, 
Captain Correa, who will commission the ship, 
Captain Garcia Domecq, Lieutenant Garcia, Mr. 
T. W. R. Hughes, of the Argentine Legation, and 
Mr. Guillermo Lauder, who will be engineer-in- 
chief of the ship. Mr. P. Watts, chief of the 
Elswick shipyard and director of the company, 
Mr. Perrett, of the constructive department at 
Elswick, and Mr. Magnus Sandison, engineer to 
the Elswick yard, represented the contractors. Mr. 
R. Humphrys and Mr. T. Soper were in charge of 
the machinery, representing Messrs. Humphrys, 
Tennant, and Co.; Captain Le Clerc, Naval 
Attaché to the French Embassy; and Captain 
W. S. Cowles, Naval Attaché to the United States, 
were among the visitors present. 

The time being short, it was determined only to 
run the six-hours’ trial with natural draught. It 
was settled at once to make the mile runs, and 
thus get the data, by means of the revolutions, 
necessary to determine the ship’s speed in the 
straight out-and-home run. e are not aware 
what was the contract speed, but in any case it was 
so far exceeded that it became a matter of small 


——. 
‘he following are the times for the six runs : 
Min. Sec. Speed. 
First run... 2 4734 21.493 
Second run 2 34 23.377 
Third run 2 41 22.360 
Fourth run 2 33 23.529 
Fifth run... 2 39 22.642 
Sixth run 2 37 22.930 


It will be thus seen that the first two runs gave, as 
a result, a slower speed than the remaining four, 
their mean being 22.435 knots. This is accounted 
for by the fact that the engineers had not time to 
work up to full power before going on the mile. 
It would have been preferable to have thrown the 
first two runs out and have made two more, but the 
contractors saw they had plenty in hand, and time 
was pressing. As the trial progressed additional 
power was developed, the revolutions increasing, 
and the ultimate result was a speed for the 
whole six hours of 23.202 knots; a perform- 
ance which puts the Buenos Aires at the head 
of the sea-going ships of the world for speed 
of steaming. The air pressure during the trial 
never exceeded ;; in., and for some time the stoke- 
holds were open. There was no lack of steam, as 
was shown by the fact that the safety valves were 
blowing steam hard at one part of the trial, and 
indeed the dampers had to be put up for a time. 
The boiler pressure was 155 lb. to the square inch, 
and the vacuum between 28 in. and 29in. The 
mean revolutions for both engines averaged 151 per 
minute. The indicated horse-power was approxi- 
mately 14,000. At the end of the trial, which was not 
completed until after dark, the ship returned to the 





Tyne, and ultimately proceeded to her moorings 
off Jarrow. The engines ran perfectly throughout, 
and there was no trouble of any sort from the 
boilers. What the ship would do with forced 
draught one can only speculate upon. The engines 
were linked up during the trial, but if they were 
given full steam, and the boilers were pressed, 
another knot would be doubtless a moderate esti- 
mate to put on the speed. 

By the trials of the Buenos Aires, an English- 
built ship once more stands first in regard to speed, 
putting aside torpedo craft. The pride of place 
has for some time been held by the United States 
cruiser Minneapolis, a vessel which made 23.073 
knots on a run of 88 nautical miles. The Minnea- 
polis, however, ran with an inch air pressure, and, 
we believe, is not sheathed ; the latter condition 
being perhaps a quarter of a knot in her favour. 
She is 411 ft. 7 in. between perpendiculars, or 
414 ft. 10in. over all, her width being 58 ft. 2 in., 
so that she has a ratio of length to beam of 
7.08, whilst that of the Buenos Aires is 8.39. The 
Minneapolis has three screws, a fact looked on 
as advantageous to her by her designers. Her 
main engines developed 20,366 indicated horse- 
power on trial, the mean revolutions being 132.4, 
the steam pressure 148 lb. 

It will be remembered that the Yoshino, also 
built at Elswick, and of which ship we heard a good 
deal lately, made 23.03 knots on four runs with 
forced draught, thus coming very near the speed of 
the Minneapolis. That her designers have been 
able to produce a ship to beat the latter vessel is a 
fact of which they may be justly proud. 





COMBINED SLEEPER ADZING AND 
BORING MACHINE. 

Tuis machine, which we illustrate on pages 564 and 
565, is for the purpose of adzing and boring the seatings 
of railway sleepers. It has been designed specially 
for working sleepers of irregular form and of such 
extremely hard woods as are used on the South 
American railways. It is capable of cutting a true 
seating on the rough or hewn side of a sleeper to a 
uniform depth below the surface. 

The sleeper is fed up to the machine by means of an 
endless chain, and is delivered from it on a sliding 
carriage, to which it is secured by means of screw 
clamps. The sliding carriage is coupled by connecting- 
rods to two disc cranks which cause it to travel to and 
fro, As it travels forward it carries the sleeper over 
the adzing cutters, and at the end of its stroke into 
position over the augers. At the end of both the for- 
ward and backward stroke its motion is automatically 
stopped by the throwing out of gear of a clutch-box, 
so that time is given for the operation of boring and 
removing the sleeper from the carriage at the end of 
the forward stroke, and for placing the sleeper on the 
carriage at the end of the back stroke. 

The cutters for adzing are mounted on vertical 
cutter blocks. This is a departure from the usual 
practice in machines of this kind, which is to mount 
the adzing cutters on horizontal cutter blocks. The use 
of the vertical blocks enables the work of adzing to be 
performed by means of narrow cutters not more than 
4 in. wide on their cutting edge. These do their work 
much more easily and with less wear and tear than 
the wide cutters which have to be used on horizontal 
blocks, and of course the work of sharpening the narrow 
cutters is much less, 

The boring augers are all brought up together to the 
sleeper by means of a hand lever, and are completely 
under control so as to prevent any binding in the holes, 

The machine here described has been made by Messrs, 
Thomas Robinson and Son, Limited, Rochdale, to the 
order of the Buenos Ayres Western Railway Company, 
and under the directions of their engineers, Messrs. 
pie ida Son, and Henderson, Broad Street-avenue, 

ondon. 





WATER POWER PLANT AT GOKAK. 

A cotton mill of 20,000 spindles was erected at 
Gokak, in the Southern Mahratta district of India, 
some eight years ago, with a turbine plant of 750 
horse-power supplied by Messrs. Escher, Wyss, and 
Co., the well-known Swiss engineering firm of Zurich. 
The mill evidently was a commercial success, for very 
soon the desirability of increasing the capacity made 
itself felt, and the directors of the Gokak Water Power 
and Manufacturing Company, Limited, decided upon 
an extension. 

This extension entailed the necessity of increasing 
also the power, and Messrs. Escher, Wyss, and Co., 
whose first plant was giving great satisfaction, were 
again called upon to supply a further plant of five 
— of 250 horse-power each, with wire rope 
drive. 

We kave some years ago given (see vol. xlv., page 
562) the description of the first plant, consisting of 








ee 






































Nov. 8, 1895.] 


ENGINEERING. 





571 








three turbines of 250 horse-power each, but as the 
plant has now been —- to 2000 horse-power, and 
constitutes probably the largest water power plant in 
any of our colonies, we may be justified in giving a 
description of the new portion. , 

The water is taken from the Ghatpraba River, 
which falls over a high cliff at Gokak, giving a fall of 
180 ft. 5in. A canal is cut into the rock to bring the 
water near the mill, whence it is taken down the cliff 
by two pipes (Figs. 1 and 2, page 569). The pipes sup- 
plying the three turbines first erected have an interior 
diameter of 32in.; those for the five new turbines of 4 ft. 
Both are of wrought iron, the thickness of which varies 
from the top to the bottom, according to the pressure. 
The last part of the conduits, whence the water is 
distributed over the turbines, is gradually reduced in 
size, in order to maintain, as far as possible, the same 
speed of the water. . 

As the Fig. 2 shows, the building for the new 
turbines (Figs. 3 to 6) is attached to that containing 
the old ones, and all turbines are placed so that the 
wire ropes run parallel to each other. The turbines 
are ‘* Action” or ‘‘ Impulse” turbines, with partial in- 
jection. This permits of making them of a suitable dia- 
meter, to attain a convenient speed for the wire ropes. 

The turbines being fixed on horizontal shafts, the 
pulleys for the wire ropes can be fixed on the same 
shafts, thus doing away with any cogwheel gearing, 
and making the plant as simple as possible, with the 
least loss of power through friction. The diameter of 
allthe eight turbines is 67 in., and they run with a 
speed of 155 revolutions per minute. 

The water is taken from the main pipe to each tur- 
bine through a small branch tube, which is first con- 
nected with a sluice valve to shut off the water alto- 
gether from a turbine, if required. The sluice valve is 
followed by a throttle valve, which is acted upon by 
the automatic governors, of which there are three, viz., 
one for the three turbines of the old plant, one for 
three of the new turbines, and one for two of the new 
turbines. The connection between the automatic 
governors and any of the turbines can be interrupted. 

From the throttle valves the water passes to the 
ports of each turbine. These are provided with a 
sliding gate, moved by hand to regulate the admission 
of the water at will. Each turbine is protected by a 
wrought-iron mantle, preventing the water from spurt- 
ing about. The five new turbines are all placed in 
one plane, like the three old ones, and have a common 
tail race taking the water to the pool of the river. 

The horizontal turbine shafts vary in length, as will 
be seen from Fig. 4, in order to place the rope pulleys 
about 40 in. apart, which is sufficient to keep the ropes 
out of contact while running. The rope pulleys have 
a diameter of 11 ft. 6in., giving the ropes a speed of 
5600 ft. per minute. 

The ropes, which are constructed under Haggie’s 
patent, are 1 in. in diameter, and very pliable, reduc- 
ing the loss of power to a trifle. These ropes are end- 
less, and carry the power of each turbine right up to 
the mill. The horizontal distance from the main line 
shaft at the mill to the furthest turbine is 670 ft., and 
the vertical distance of these two shafts is 279 ft. 

The high cliff between the mill and the turbines, 
and a roadway beside the cotton mill, necessitated the 
erection of two intermediate stations. 

The first station (Fig. 5) stands just on the edge of 
the cliff, and contains two guide gow, for each rope. 
The tight ropes run over the top pulleys, which are 
carried by bearings resting on a solid stone foundation, 
The bottom pulleys, which guide the slack part of the 
ropes, are held by sliding plummer-blocks which can 
be moved vertically by means of spindles and worm- 
wheel gearing to tighten the ropes whenever necessary. 

With this station is connected a double-acting 
plunger pump, which conveys water from the canal to 
a reservoir at the mill. The pump is driven by means 
of gearing and cone pulleys, in order to vary its speed 

when desired. 

The second station is situated near the mill, and its 
purpose is only to keep the slack part of the ropes 
high enough to allow the traffic on the roadway along 
the mill, At the third station the shaft on to which 
the power is transmitted, from the turbines, carries 
also the rope pulleys for transmitting the power to the 
various line shafts in the mill off which the machines 
are driven. Between the wire-rope pulleys are fixed 
rests for these ropes, on which they are placed when 
required to be repaired or re-spliced, as is necessary 
with new ropes. This plant is now complete, and has 
been working for some time to the complete satisfac- 
tion of the Gokak Water Power and Manufacturing 
Company, which has its London offices at 63, Cornhill, 
E.C, The mill is lit up with electric light generated 
by a dynamo which is driven by a small turbine 
specially put down for the purpose in the building con- 
taining the old turbines. This fine turbine plant is 

robably the largest in any colony under the British 
ries and fully justifies the long-established reputa- 
tion of Messrs, Escher Wyss and Co. This firm has 
now built about 3000 turbines, giving altogether over 
200,000 brake horse-power, and has, we are informed 


London representative of this firm, recently secured 

the contract for a turbine plant of 3500 horse-power 

to be erected in this country. This will be the sixth 

ot plant which this firm has supplied for Great 
ritain. 








COMPOUND MINERAL ENGINE ; LONDON 
AND NORTH-WESTERN RAILWAY. 

Our two-page engraving this week illustrates a type 
of locomotive now running on the London and North- 
Western Railway, where it is used principally for work- 
ing the heavy mineral traffic over the South Wales 
district, The first of this class was built at the com- 
pany’s works, Crewe, in 1893, from the designs of Mr. 
F. W. Webb, chief mechanical engineer. 

In April, 1894, exhaustive trials were made with this 
engine and a non-compound, built on exactly the same 
lines, to test the advantages and suitability of com- 
pound v, non-compound locomotives for working 
mineral and ordinary goods traffic. A full account of 
these trials was given in ENGINEERING, vol. lviii., 
page 193, August 10, 1894. After these trials both 
engines were put into the regular traffic, and the 
working of the compound engine proved so satis- 
factory that nine of the same class have since been 
built. The wheels (all coupled) are 4 ft. 54 in. 
in diameter, the distance between the centres of 
each pair is 5 ft. 9in., the total wheel base being 
17 ft. 3in. To allow greater freedom in passing 
round curves, the leading and trailing axles have } in. 
side play. 

All the cylinders drive on to one axle, the second 
from the front. The two high-pressure cylinders are 
connected to crankpins in the wheels, set at right 
angles to each other, the low-pressure cylinder being 
connected to a centre crank set at an angle of 135 deg. 
with the high-pressure cranks. The high-pressure 
cylinders are 15 in. in diameter by 24 in, stroke, and 
the low-pressure cylinder 30 in. in diameter by 24 in. 
stroke, All the cylinders are bolted together and in 
line, the low-pressure being placed immediately under 
the smokebox and the high-pressure cylinders on each 
side outside the frames, the steam chests being within 
the frames. The slide valves of the high-pressure 
cylinders are worked by the ordinary curved link. 











Weight of Engine in Working Order : 
tons cwb. qr. 
Leading wheels... 


Driving 4 «x a 14 8 0 
Intermediate wheels ... ae cog RRR 
Trailing wheels... #2 ae ist 6S eae 

Total ... oe a ei Bieber @ 
Weight of tender in working order... 26 12 0 
Water capacity of tender... .. 2068 gals, 





EVAPORATIVE TRIALS OF BELLEVILLE 
BOILERS. 

Tue Belleville boilers constructed by Messrs. 
Maudslay, Sons, and Field, at their works at Green- 
wich, for the new twin-screw steamer Kherson, built 
by Messrs. R. and W. Hawthorn, Leslie, and Co. for 
the Russian Volunteer Fleet, were officially tried on 
Friday of last week, having been arranged in series at 
the works exactly as they will be on shipboard. 
Colonel Ivanof represented the Russian company at 
the trials, while Mr. F. C. Marshall and Mr. W. 
Cherry were present on behalf of Messrs. Hawthorn, 
Leslie, and Co., and during the day the working of the 
boilers was studied by several engineers, including Mr. 
Richards, of the Board of Trade, Mr. Milton, of 
Lloyd’s, Mr. Bevis, of Messrs. Laird and Co., &c. 
The contract required that the evaporation on a trial 
of 12 hours’ duration should be 8 Ib. of water per pound 
of coal zonsumed. There were 24 boilers in all to supply 
twin-screw engines developing 12,500 horse-power, and 
these are placed in the ship in three separate water-tight 
compartments. Each boiler consists of eight elements, 
each containing 20 wrought-iron tubes, 44 in. in outside 
diameter. But it was decided that it would be suffi- 
cient to test two of the boilers, the grate area of the 
two being 93 square feet, and the heating surface 
2946 square feet. The test, of course, was under 
natural draught conditions, and as it would have been 
expensive to erect a chimney as high as that for the 
steamer, about 100 ft. from the grate, it was decided to 
assist draught by a steam blast, and gauges were fitted 
to ascertain the pressure, There was a preliminary 
trial of six hours duration on the preceding Tuesday, 
the 29th ult., the results of which may be first given, 
as they reflect on the results of the official tests. 





RESULT OF PRELIMINARY STEAM TRIAL OF Two BELLEVILLE Borers aT East GREENWICH, OcToBER 29, 1895, 















































Net Weightot Ratio. iidialin Gas Mixer — | ngmpe. | rounds of Coal 

|Number| Number of | 2 Blast ‘seers | Foot of Gente 
Hours. | of Bags| Tanks of ewe —~ | Steam ees of Feed oi 

lof Coal.| Water. | | Each | F P Water. 

| Coal. | Water. ‘Hour. Mean.} Boiler. | Pump No. 17. | No. 19. | Each Hr. | Mean. 

Ib. Ib. | 23. Ib. Db | bee - 

11-12 | 8 25 ll 1848 | 16,500 | 8.92/aaq/ 200 400 20 28 | 928 23 5 19.8 at 
12i | 7.8 1l 1747 | 16,600 | 9.44 ie =8| 200 460 23 28 | 30 a= Pog <9 18.7 Cag 
1-2 | 675 10.75 1512 | 16,125 | 10.66 |9.5 5} 195 390 23 28 30 aos 16.2 2a 9 
23 | 7.8 11 1747 | 16,600  9.44\g——| 195 | 300 | 23 83 | 30 |Fefs) 187 S72 
3-4 8 10+130 gal.| 1792 | 16,300 93 |$m Py 198 400 23 28 80 |$5 19.2 3 g ° 

4-5 7 11+ 50 ,,| 168 | 17,000 | 10.84 |3° 198 400 23 23 | 80 i's r 16.8 as 














For the low-pressure valve, which is on the top of the 
cylinder, Mr. Webb’s single eccentric motion is used. 
The springs on the first three axles are connected 
together by equalising links, the trailing axle having 
an ordinary cross spring. The smokebox, which is 
extended part-way into the boiler barrel, has an opening 
at the bottom, to which is attached a hopper fitted with 
a valve for the discharge of the ashes. The valve is so 
weighted that in its normal position it is closed and 
air-tight. 
Below are given a few of the leading particulars, 
while our two-page illustration—taken from the work- 
ing drawing—shows the general design and further 
dimensions. 
Cylinders : eeu 
High-pressure (two) ... ... 15 in. in dia. by 
24 in. stroke. 





by Mr, Alph. Steiger, of 16, Mincing-lane, E.C., the 


The mean steam pressure was 197.6 lb. per square inch. 


On the official trial also Welsh steam coal of average 
quality was used. The trial commenced at 5.40 a m., 
when the fires were lighted, the temperature of the 
atmosphere being 50 deg. Fahr. By 6.20 a.m. the 
boiler pressure was 200 lb., according to steam gauge, 
and ten minutes later a preliminary hour’s trial was 
commenced, to allow the amount of coal and water 
used to be adjusted. From seven to eight, 18 cwt. of 
coal was burned, the evaporation being 8.8 lb. of 
water per pound of coal. The cfficial trial com- 
menced at 8 a.m., and continued for 12 hours, The 
results are appended : 


Official Steam Evaporative Trial of Belleville Boilers, 
Nos. 17 and 19, at East Greenwich, November 1, 1895. 























(Coal Burnt — | ee | ail | 
per Square Evapo- | porated per oiler | 4, 
3 5 Footof rated. poundof | Pressure. End of 
S| Grate. Total. Coal. 
Ib. Ib. | Ib, Ib. Ib. 
2,016 21.86 17,7€0 8.78 Ist hr. | si-4 
4,032 21.36 86,009 8.93 | Md ,, |Se 
6,048 21.36 55,700 9.20 3rd, |S 
8,064 21.36 73,500 910 | 4th ,, 38 
10,080, 21.836 90,000) 892 5th ,, |28 
12,096 21.36 103,C00 8.92 6th ,, |= FP 
14,112 21.36 126,600 8 92 200 | 7th ,, |S¢e 
16,252 21.66 «142,00 873 8th ,, (24 
18,368 21.62 160.500) 873 Oth ,, |oa 
20,272 21.48 (178,700! -8.86 loth ,, Ea 
22,400 21.58 196,7C0 8.73 llth ,, |a% 
24,104 21.39 212,300 880 | 12th ,, 88 
21.43 mean | 8.88 mean | |e 


During the first three hours the evaporation was 
equal to 9.2 lb. of water per pound of coal burned, and 
for the first six hours 9 ib. of water. At the end of 
the sixth hour the fires were cleaned out, and again at 
the end of the tenth hour, and no allowance was made 
in the weight of coals, The mean results, it will be 
seen, are 8.88 lb. of water evaporated per pound of coal, 





Low-pressure (one)... see ... 30 in, in dia. by 
24 in. stroke, 

Frames (steel, 1 in. thick) : ft. in. 

Distance between frames __... aaa 4 2 

Length of framing over buffer-plates 30 2% 
Wheels : 

Diameter with 3-in. tyres... ... 4 5h 

Distance between centres of wheels 5 9 

Total wheel base ee ess ms 17 3 
Botler : 

Length of barrel a se ae 15 6 

9» firebox casing... a 6 10 

Mean diameter of barrel (cutside) ... 4 3 

Number of tubes fle oe 430 210 

Diameter of tubes outside ... Re 1Z in. 

Distance between tubeplates .. 13 ft. 4in. 
Heating Surface : 

irebox ... eee an she ... 114.7 sq. ft. 

Tubes... 3 = tet sos Sa” gy 

Total ... rc a a: se) M4ODO” =, 

Grate area si iS ts ... 20.5 8q. ft. 

Ratio of firegrate area to heating 

surface... fate Sis we ade 1 to 72.6 
Boiler pressure ... 175 Ib, per 
Fq. in, 


and 21.43 lb, of coal burned per square foot of pa 
area. The feed pump, it may be added, was of the 
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Belleville type, manufactured by Messrs. Maudslay, 
and it worked satisfactorily throughout, averaging 
about 11 double strokes per minute. 

An accumulation test was next made to ascertain if 
the safety valves were capable of dealing with any 
quantity of steam likely to i roduced. The valves 
were set at 245 lb. pressure, and the coal consumption 
was at the rate of 35 lb. to 40 lb. per square foot of 
grate area per hour. This was continued for an hour, 
and the maximum pressure recorded was 247 lb. This 
trial, we understand, was entered upon in view of 
some objections raised recently as to the size of the 
orifice of the valve. 





THE ADAMS SEWAGE LIFT. 

Tie question of dealing with the sewage of towns 
situated in a level country is one of the most trouble- 
some problems that the municipal engineer has to face. 
In coast towns it might be expected at first sight that 
there would be little difficulty in discharging refuse 
matter into the sea, but so far from this beiny the case, 
some of the worst instances of sewage disposal have 
been experienced in seaboard towns. Great Grimsby 
in Lincolnshire is a striking instance in point. There 
the natural difficulties incidental to a system of 
drainage are unusually great. The whole town is 
almost a dead level, such inequalities as exist being 
rather of the nature of depressions than elevations, for 
a part of the town is below high-water level. Under 
these circumstances it will be evident that the outfall 
sewer must have its discharge considerably below high- 
water mark in order to get sufficient gradient in the 
sewers to secure a self-cleansing system. In Grimsby 
the discharge was, we believe, somewhere about 
the position of half tide; gates being provided 
in the usual way in order to keep the tide from 
rising up through the sewers. For the last part 
of the period of flood, and the first of the ebb, 
therefore, the sewage accumulated in the sewers, and 
the sewer gas that was forced out by the backing up of 
the sewage became a most serious evil. In order to 
meet this trouble, a pumping station has been erected 
close to the outfall of the main sewer ; so that now the 
sewage may be discharged at all times of the tide. 
When the tide is low enough to allow the sewers to be 
discharged by gravity, the sewage pumps naturally are 
not in use, and in order to utilise the engine power 
thus set at liberty, pumps are provided which raise salt 
water from an eas well to a large tank placed on 
the top of the engine-house. The water thus raised is 
available for the purpose of flushing the sewers, water- 
ing streets, and for other municipal uses, one of which 
we are about to describe. 

Although the total sewage is now raised by pumpin 
at the outfall in the manner stated, various parts o 
the town are too low to be drained by the sewer. This 
more particularly applies to certain low-lying areas in 
the suburbs which have recently been built upon. It 
is, of course, necessary that the intercepting sewers, 
into which the house drains discharge, should be suffi- 
ciently low to take the basement and cellar drainage, 
and it is evident, therefore, that some means must be 
provided for lifting the sewage from the lower level 
sewers to the higher levels, This is effected at Grimsby 
by means of Adams’ sewage lift, of which we give 
illustrations on the present page. Fig. 1 is a sectional 
elevation, Fig. 2 a side elevation, and Fig. 3 a plan of 
the apparatus as erected. Fig. 4 shows the flush tank 
in section. The action of the lift is asfollows. Water 
at pressure, the head being obtained from the tank 
already referred to, passes through a stopcock at A to 
the tank B. The flow of water is regulated by a device 
omer d to be described, the object of this regulation 

eing to proportion the flow of water to the volume 
of sewage to be dealt with, and thus prevent waste of 
water. The tank B is an Adams automatic flush tank, 
the principle of which is well known, and which 
secures immediate discharge of the contents upon the 
tank becoming full. When the discharge takes place 
the water passes down the pipe C and fills the air 
cylinder D, displacing the air contained in the latter. 
The displaced air passes through the air pipe EK into 
the forcing cylinder F, and thus exerts pressure on the 
surface of the sewage contained therein. This pressure 
is due to the head of water in the pipe C. The sewage 
is thus driven upwards through the sewage rising 
main G, and passes out into the inspection chamber H, 
and from thence to the higher level sewer. The head 
upon the pipe C being in excess of that of the rising 
main G, it will be evident that the pressure will be 
sufficient to lift the sewage through the required 
height, the whole of the contents of the cylinder F 
being thereby discharged. 

The forcing cylinder F being thus emptied, fresh 
sewage enters from the tank J (into which the low- 
level sewer discharges), passing through a flap valve 
K which secures its non-return. The air cylinder D 


is now full of water, which it is necessary to get rid 
of, so that air may again enter to be displaced and 
thus continue the work. This is effected by means of 
the syphon L, which leads from the air cylinder and 
discharges into the high-level sewer. When the pres- 





THE ADAMS SEWAGE LIFT. 


CONSTRUCTED BY THE ADAMS 





























SEWAGE LIFT COMPANY, YORK. 
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sure in the air cylinder has discharged all the sewage 
from the forcing cylinder F and the air cylinder has 
become full of water, the latter rises in the syphon L 
to the top bend, whence it overflows into the longer or 
descending leg of the syphon L, which thus becomes 
fully charged and empties the air cylinder. It will be 
evident that water will rise to the top of the syphon L 
because the top is lower than the level of water in 
the tank B. The cycle of operations is therefore as 
follows: Water passes intermittently from the tank 
B into the cylinder D, and displaces the air therein 
contained, at the same time increasing the density of 
the latter. The air passes to the forcing cylinder, 
displacing in its turn the sewage therein contained, 
which passes up the pipe C to the required level. 

The arrangement to which we previously referred 
for saving water consists of a float in the tank J con- 
nected by rods and levers to the stopcock A. The 
arrangement is such that when the level of the sewage 
insures the filling of the forcing cylinder F, the water 
supply is opened at full to the tank B. On the other 
hand, so long as the sewage level is low, the cock is 
closed, and no water is therefore used. It will be 
evident, therefore, that no matter at what rate the 
sewage accumulates in the low-level tank, the con- 
sumption of water will be proportionate to the amount 
of sewage lifted. There is one other point which adds 
to efficiency, though not absolutely necessary. Water 
falling in a pipe of uniform section, such as C, has a 
constant velocity at all parts of its course. As, how- 
ever, the velocity should be accelerated, according to 
the well-known law, the value of momentum is, there- 
fore, lost. In order to overcome this, the vent pipe M 
is provided. This allows air to pass down with the 
water, and there is, therefore, no tendency for a 
vacuum to be formed to check the fall. A still more 
important function of the vent pipe, however, is to 

revent the formation of a vacuum in the air cylinder 
D while the syphon is discharging its contents. 

The general arrangement of the whole apparatus, 
including the underground chamber in which it is 
placed, will be evident from our illustrations. In the 
Grimsby installation the flushing tank is placed on a 
wall, against which the syphon and pipes are fixed. 

In Fig. 4 we give a partly sectional view of the 
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flush tank employed, which is manufactured and 
supplied to the Adams Sewage Lift yo red by 
Messrs. Adams and Co., of York, and of Old Queen- 
street, Westminster. When the flush tank com- 
mences to fill, water stands in both legs of the in- 
verted syphon at the level A. This level does not 
vary for a considerable time, because, although the 
tank is filling, the air imprisoned under the deep trap 
over the main pipe, can escape by the small pipe at the 
side, which also has a cap over it. But when the 
water rises high enough to seal this small pipe, the air 
is retained. As it becomes compressed it forces down 
the water in the left leg of thesyphon, until this leg is 
empty. A further increase of pressure causes a large 
bubbie of air to escape up the right leg. This leg, it 
will be seen, is caateneled at C, so that the bubble is 
delivered up the centre of the pipe in one mass. Were 
it not for the constriction at C it would be possible for 
the bubble to creep up the side of the pipe in detached 
pieces, when its effect would be less rapid and certain. 
As it is, as soon as the bubble turns the corner it dis- 
places a quantity of water in the right leg, and when 
it has passed away the level of the water suddenly 
falls from A to B. The reduced head B—-C can then 
no longer balance the air pressure in the deep trap, 
and a rush of air clears out the syphon, to be imme- 
diately followed by all the water in the flush tank. 
To confine the requisite amount of air, a cap of sufli- 
cient depth is placed upon the vent pipe shown, this 
pipe insuring the absolute certainty of the apparatus, 
giving, as it does, free admission of air to the syphon 

th before and after its discharge, in the latter case 
completely breaking the partial vacuum which other- 
= would mag 4 ‘ 

e recent ad an opportunity of inspecting the 
working of this lift at Gnsaiby, br wane % idformed 
that it was raising 100 gallons of sewage at each dis- 
charge, the working efficiency being about 80 per cent. 
The height of the lift between low and high level 
sewers is 8 ft. 6in., and the total actual lift 10 ft. 
We timed the discharge, which occupied one minute, 
the sewage being lifted very effectually to the higher 
level. The apparatus at Grimsby is capable of deal- 
ing with approximately 20,000 gallons of sewage per 
day. As will be gathered from the description, the 
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THE ELECTRIC LIGHTING OF EDINBURGH. 


PROFESSOR ALEX. B. W. KENNEDY, ENGINEER, LONDON. 
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operations are entirely automatic, without cost for 
motive power or attention ; the apparatus has acted 
over 50,000 times, and is not accompanied by the 
unpleasant noises that distinguish some hydraulic 
arrangements of the kind. 

The Adams Patent Sewage Lift Company, of York, 
are introducing this system, which, they claim, will 
enable difficult districts to be effectually dealt with 
at a low cost both in initial outlay and upkeep. 
The way in which the whole arrangement is made to 
be self-acting, if a head of water to fill the flush tank 
be provided, is extremely ingenious, and as there are 
practically no moving parts in the mechanism to get 
out of order, there would seem to be a good prospect of 
success for the invention. 





THE ELECTRIC LIGHTING OF 
EDINBURGH.* 
By Mr. Henry R. J. BurstAatt, of London. 
_ THE electric lighting of Edinburgh, as is also the case 
in many of the most important towns in England and 
Scotland, is in the hands of the Corporation, and was 
finally decided on late in 1893, when the work of design- 
ing and superintending the whole scheme for public and 
private supply was entrusted to Professor Kennedy. 


* Paper read before the Institution of Mechanical 














Work was commenced at the station and in the streets in 
May, 1894, and the station was opened for the continuous 
supply of electrical energy on April 11, 1895, the excep- 
tionally severe winter having seriously delayed the pro- 
grees of the station buildings. 
Districts.—F rom the electrical point of view, the city 
of Edinburgh may be said to consist of two districts, 
differing from each other both in character and in their 
positions relative to the centre of the city (Fig. 1). The 
older part of the city by the Castle, and the district north 
of Princes-street, include the greater part of the business 
premises, together with a residential district, in which 
the houses are large and closely built, and where the de- 
mand for current may be expected to be great. The dis- 
trict to the south and east of the central portion is either 
residential or of such a character that the demand for 
current can never be as large as that in the northern and 
central district. The residential part of this district con- 
tains many houses which stand detached from one another, 
thus diminishing considerably the possible number of 
lamps in proportion to the frontage. Having re- 
eo to the different districts to be served, and 
taking into account all the local circumstances, it 
was decided, after comparison of the various systems 
of supply and ‘distribution which could be used, 
to adopt a low-tension three-wire system for the 
central and northern district, and an alternating current 
high-tension system for the southern and eastern distri 
both systems being worked from one central station an 
under the same control and management. A good site 











flue 





Railway and Dewar-place. The foundation here is rock, 
and the station being on the railway, coal is brought 
direct into the boiler-house in the railway trucks at a 
minumum of expense. The position of the site is such 
that, while being fairly central, it is in a neighbourhood 
where there is little chance of complaint as to nuisance, 
real or otherwise. 

Station.—The building, which is a handsome brick 
erection with brown stone frontages to Dewar-place and 
Torpichen-street, is from the designs of Mr, J. Cooper, 
the burgh engineer, and was erected under his superin- 
tendence. e site is roughly triangular; the boiler- 
house occupies nearly the whole of the north side, and the 
two engine-rooms are allel to and south of it; the 
general offices occupy the extreme south of the site, and 
are large enough for the accommodation of the whole of 
the clerical staff, as well as for the resident engineer and 
his assistants. Above the boiler-room are the workshops, 
and the floor above the western end of the engine-rooms 
is used for the battery-room, store-room, and meter store 
and testing rooms. he eastern part of the engine-room 
is covered with a light iron roof, with ample provision for 
light and ventilation. The boiler-room is covered with a 
concrete floor, which will ultimately be used as a coal 
store. There is ample space in the buildings at present 
erected for considerable extensions without any extra out- 
lay beyond the foundations for new engines and boilers. 

‘Boiler-House.—The boiler-house, Figs. 2 to 4, is 158 ft. 
long by 48 ft. wide, occupying nearly the whole of the 
north side of the site. It is designed to contain 17 boilers, 














Engineers, 


was found for the central station between the Caledonian 


of which at present only the six at the west end are in 
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place. The main flue runs along the centre under the 
stoking floor into the chimney, which is placed in the 
centre of the length of the house, and is 8 ft. square inside 
and 160 ft. bigh, being lined with firebrick for a height of 
60 ft. The side flues om each boiler enter the main flue 
at a slight angle, and each flue is fitted with a butterfly 
damper ; a damper is also placed in the main flue close to 
the chimney. 

The boilers are of the dry-backed marine type, each 
10} ft. mean diameter and 12 ft. long, with two Purves 
flues, 3} ft. inside diameter, and 166 tubes of 3 in. internal 
diameter. The boilers are of steel, with wrought-iron 
tubes, and have been built in accordance with Board of 
Trade rules for a working pressure of 160 lb. per square 
inch above atmosphere. They are fitted with the usual 
mountings, and have duplicate feed check valver. 

On the top of the boilers are fitted superheaters, each 
consisting of two nests of tubes inclosed between the top 
of the boiler shell and a firebrick casing above, with a space 
left in the centre for the steam valves, safety valve, Xc. 
Kach superheater consists of 32 vertical flat coils of wrought- 
iron tube 14 in. in diameter, running from a large cast-iron 

ipe ab the back of the boiler to a similar pipe at the 

ront, all joints being outside and protected from the 
action of the gases. The steam circulates from a stand- 
pipe on the boiler to the back leading pipe, through the 
superheating tubes to the cast-iron pipe at the front, and 
thence to the main steam pipe ; proper valves are arranged 





feed heater. Each feed pump has an independent suction 
from the feed tank, and two independent deliveries into 
two separate lines of pipes, each of which can be connected 
with either range of the two duplicate rings of feed pipes, 
either through the feed heater or direct. The duplicate 
rings of feed pipes are carried round the stokehold 
in chases in front of the boilers; and each boiler is con- 
nected with both rings of pipes by separate feed check 
valves delivering into a common internal pipe. A Ken- 
nedy water meter is connected with one range of feed 
pipes, so that the whole of the water going to the boilers 
can be measured. In the pump-room is placed the electric 
motor for driving the mechanical stokers with its counter- 
shaft ; and there is ample space for more pumps when 
they are required. 

Under the pump-room is the feed tank, which com- 
municates with a large storage tank at the end of the 
boiler-house; another feed tank is also provided under 
the workmen’s room, so that there is an ample reserve of 
water in case of accident to the water supply. A siding 
from the Caledonian Railway runs into the boiler- house, and 
the coal brought in the railway trucks is at present stored 
in the east end of the boiler-house ; on the station being 
extended, the coal will be stored over the boiler-house, 
and let down through shoots to the mechanical stokers. 
In designing the plant at present in the boiler-house, pro- 
vision for extensions has been kept in mind; and the 
arrangements are such that new plant can ba added at 
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so that the superheater can be entirely shut off and the | any time, without interfering in any way with the work- 
steam be taken direct to the main steam pipe. Lach | ing of that already in use. 


superheater is fitted with a safety valve and draining 
cocks. The superheater coils are readily accessible for 
cleaning and examination by doors at the front and by 
movable plates at the top; or, if necessary, they can be 


Engine-Rooms.—The engine-rooms, Figs. 4 and 5, are 
each about 102 ft. long, and are side by side, forming 
really one room divided by a line of columns which carry 
the roofs and the beams for the travelling cranes. The 


lifted bodily away from the boiler. The course of the | engine-room next the boiler-house is reserved for the low- 
furnace gases is from the furnace to a brick combustion | tension plant, and is 464 ft. wide; the other contains the 
chamber at the back of the boiler, through the boiler tubes | high-tension plant, and is 414 ft. wide. A platform, raised 


to a wrought-iron smokebox at the front, thence up and 
along the top of the boiler, past the superheater tubes to 
the back, and there down each side to a centre flue under 
the bottom of the boiler, A damper is provided, by which 
the gases can be sent direct to the sides of the boiler with- 
out passing the superheater tubes. Sinclair's mechanical 
stokers are fitted to each boiler, and are worked from 
two lines of shafting, which are carried by the columns 
of the boiler-house and driven by an electric motor. 

Steam is taken from each boiler through a standpipe, 
with valves to the superheaters; and from the latter 
through a large copper bend to the main steam pipe, 
which forms a complete ring round the present boilers. 
This ring joins the engine-room main at two points ; and 
is provided with valves, so that the failure of any one 
»ipe will put only the corresponding boiler out of use. 
Drain valves are placed wherever water may accumulate, 
and are all connected to a steam trap which returns the 
condensed water to the feed tank. 

The pump-room is opposite the chimney, and is entirely 
closed ia. It contains at present one duplex steam pum: 
and two three-throw pumps driven electrically; ea 
pump has a maximum capacity of 4500 gallons per 
hour. The electrically-driven pumps are specially de- 
signed to run with a large range of s ; and for 
this purpose can be connected with either the 230- 
volt or the 115-yolt mains. The steam pump has 


its steam supply connected with two points of the 
main steam pipe, and its exhaust is connected with the 








4 ft. above the engine-room floor level, runs the whole 
way across the west end of both engine-rooms; and on 
this are placed the switchboards and regulating gear for 
both the low and high tension systems, as well as the 
office of the engineer on watch. 

Low-Tension Engine-Rocm.—The machinery at present 
in the low-tension engine-room, Figs. 4 to 6, consists of 
eight engines, four of 100 indicated horse-power, two of 
250 indicated horse-power, and two of 360 indicated 
horse-power, with their dynamos ; and provision is made 
for eight more engines of 360 indicated horse-power in 
the future. All are Willans central valve engines driving 
their dynamos direct. All the dynamos are two-pole 
shunt-wound machines with drum armatures, all wound 
to give 270 volts, except two which are driven by two 100 
indicated horse-power engines ; these two are wound to 
give 135 volts, being used as balancing machines on the 
three-wire system. 

_The steam piping forms, with part of the boiler-house 
ring, & complete ring round the low-tension engine-room, 
Figs. 3 and 5, and is connected with the boiler-house 
ring at two points. The main ring is’8 in. in internal 
diameter throughout: the straight léngths are of steel, 
with thick flanges screwed and brazed on ; the tee-pieces 
and valve-boxes are of cast iron, and the bends of copper 
with steel flanges. All bends are of large radius, and no 
expansion joints are used or required. The engines are 
erected in pairs, and are connected with the main ring by 
two long copper bends, Figs. 4 t0 6; in the main ring a 








valve is placed between the branches to the two pipes, 
with a cross-over pipe and valve at the engines, so 
arranged that the engines can take their steam from either 
side of the valve in the main ring. The pipes are slung 
by long rods from brackets fixed on the walls or columns, 
so as to allow free movement. 

In every section of the main ring are placed two drain 
valves, one connected with a drain ring, which is 
common to half the drains, and is connected with a 
large steam trap, whereby all condensed water is re- 
turned to the feed tank. The other drain valve is con- 
nected direct to the exhaust pipe, and is used only 
on emergency, or when the steam is entirely shut off from 
that section of the pipes. The separators on all the 
engines are connected to a second steam trap, which re- 
turns the water collected to the feed tank; the drains 
from the cylinders, &c., are connected to the exhaust pipe, 
The whole of the steam pipes and valve boxes, as well as 
the drain pipes up to the steam traps, are covered with 
non-conducting composition, and special non-conducting 
covers are fitted on all the flanges ; in fact, every attempo 
has been made to reduce the loss by condensation in the 
steam pipes, which forms so considerable an item in the 
losses that occur in central station work. 

All the engines are fitted with cooling pipes in the 
crank chambers, to which the water is carried in a line 
of pipe round the engine foundation block, and taken 
thence to the feed tank by a second line. ach engine 
is fitted with a valve on the exhaust ; the exhaust steam 
is led by a copper bend into the main exhaust pipe, which 
is carried in chases in the engine foundation block and 
along the void between the block and the walls. The 
main exhaust pipes are of cast iron, and are led through a 
Berryman feed heater in the boiler-house to the chimney, 
Figs. 2and 3. Only one heater is fixed at present ; but 
provision is made for three more when required. From 
the heater the exhaust steam is carried up to the top of 
the chimmey by a vertical cast-iron pipe 21 in. in dia- 
meter. Valves are provided so that the exhaust steam 
can be carried direct to the vertical exhaust pipe without 
going through the heater. 

The whole of the machinery stands on a concrete 
foundation block 74 ft. thick (Fig. 4), which is sepa- 
rate from the foundations of the walls. A void 3 ft. 
wide is left at each side of the block, which is also stopped 
some distance in front of the switchboard platform, thus 
forming a large chamber at the west end of the two 
engine-rooms for the connections, &c. An 8-ton travelling 
crane, running the whole length of the engine block, is 
provided in each engine-room, for convenience in over- 
hauling, &c. These cranes are worked entirely from 
below by means of ropes. 


(To be continued.) 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Engineering Progress.—Sir Benjamin Baker, speaking 
on Saturday night at Leeds to a pes of York- 
shire students connected with the Institution of 
Civil Engineers, advocated a modification of the charter 
of the Institute, in order that the sphere of its 
usefulness might be greatly extended. When the 


‘charter was first granted there were only 156 members, 


now they number nearly 7000. He thought the 
Council should be so enlarged that the great manufac- 
turing centres of Great Britain, the Indian Empire, 
and the colonies should be represented upon it. The 
number of persons in Leeds connected with the Associa- 
tion of Yorkshire Students affiliated with the Institute, 
it was stated by another speaker, had increased during 
the past year from 30 to 46. 


High-Speed Propulsion.—Mr. A. E. Seaton, managing 
director of Earle’s Shipbuilding Company, delivered an 
address on Saturday evening last to the members of the 
Sheffield Society of Engineers and Metallurgists on 
‘* High-Speed Propulsion.” He dealt with the evolution 
of the steamship. Having carried his hearers from the 
days of the Comet, with its five knots an hour between 
Glasgow and Greenock, down to the present day, Mr. 
Seaton made an illusion to aluminium, the use of which, 
he contended, will be considerably extended in the near 
future. Now that clean fresh water could be easily ob- 
tained by the distillation of sea water, the neglected 
water-tube boiler might be used. Torpedo-boats pro- 
vided with these boilers had, he said, attained speeds 
that were a few years ago deemed impossible. The 
ships of the torpedo-boat destroyer class, of which 
two had been recently built for his company, were 200 ft. 
long and 19 ft. 6 in. beam, with a displacement when 
finished of only 260 tons, although the machinery in them 
developed over 4000 horse-power, which permitted of a 
speed of at least 27 knots per hour. The total weight of 
the machinery—engines, boilers, pumps, water pipes, and 
everything—was only 107 tons. If it were not for what 
had been done in the past in Sheffield. he did not think 
they would have heard that night of 27 knots an hour. 


The Denaby Main Strike.—The strike of topmen at the 
Denaby Main Oolliery, which has resulted in the stoppage 
of the pit and the idleness of 2000 miners, reached a new 
phase on Tuesday, when it was decided to lay evidence 
concerning the matters in dispute before the Coalowners’ 
Association of South Yorkshire and North Derbyshire. 
The topmen are striking for shorter working hours and 
more wages. The situation is becoming serious for the men, 
who are facing the winter with a mere pittance from their 
union. Denaby Main is one of the few collieries that 
were working six days per week during the whole of the 
summer. 


The Coal Trade.— Prices in the house coal department 
are improving in South Yorkshire, but the volume of 
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steam coal for export purposes has fallen off considerably. 
Pit prices are as follows : Silkstones, from 8s. 6d. to 93. 6d.; 
Barnsley softs, 8s. to 9s., steam coal, 6s. 3d. to 7s. 9d.3 
best slack, 4s. 6d. to 6s. ; pit slack, 3s.; common foundry 
coke, 8s. and upwards. 

Iron and Steel.—Trade is steadily improving, but there 
is little, if any, change in quotations. The increased 
business occurs mainly among the smaller firms, and the 
large limited companies are at present depending prin- 
cipally upon their specialties. Mining appliances are 
finding a good market, and the better tone reported from 
Australia will assist manufacturers materially. Orders 
for rolling stock are being received with more frequency, 
and the forges, foundries, and rolling mills are making 
amends for past inactivity. The crucible steel trade has 
decreased in volume, but there is a big demand for 
Siemens-Martin and Bessemer. Prices: Lincolnshire 
forge pig, 383. 64. to 393.; Bessemer billets of special 
carbons, 5J, 12s. 6d. and upwards; bar iron, 5/. 103. at 
manufacturers’ works, 6/. at warehouse; guaranteed wire 
rods, 97. 103. up. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change, but the market was 
depressed, the unsettled state of the money markeb and 
the difficulty in the engineering trade having a detri- 
mental influence on affairs. Makers of pigiron, as a rule, 
held out for the same prices as they have asked for some 
time, but they were unable to obtain them. However, as 
they are well off for work and have confidence in the 
future, they were not very anxious to enter into 
contracts, erchants were ready enough to sell No. 3 
g.m.b. Cleveland pig iron at 383. for early f.o.b. delivery, 
and they experienced a good deal of difficulty in obtain- 
ing that price, and, in fact, a few small lots changed 
hands at a rather lower figure. There were one or two 
inquiries for next year’s delivery, but little, if any, 
forward business was done, buyers and sellers differing 
a good deal in quotations. The commoner qualities 
of pig were fairly steady, No. 4 foundry being 
37s., grey forge 36s., mottled 35s. 6d., and white 353.—all 
for early delivery. No.1 Cleveland pig was obtainable at 
393., and even less might have been taken by some firms. 
Middlesbrough warrants opened weak at 37s. 94., but 
afterwards they stiffened a little, and closed 37a. 104d. 
cash buyers. East coast hematite pig iron, considering 
that it will feel more than other kinds of iron stop- 
page in the engineering trade, was fairly steady. 
Certainly rather cheaper rates were named than 
those ruling a little while ago, but makers were 
very unwilling to reduce their quotations. About 46s. 
was the figure for early delivery of Nos. 1, 2, and 3. 
Spanish ore was rather quiet. Rubio was put at 12s. 6d. 
ex-ship Tees. To-day there was very little doing on 
*Change. Quotations for makers’ iron were the same as 
yesterday. Middlesbrough warrants declined to 37s. 74d., 
but later in the day they rallied a little, and finally 
closed 37s. 9d. cash buyers. Although affairs generally 
— flat just now, many people interested in the staple 
industry regard the outlook for the future as anything 
but discouraging, pointing out that the shipping season is 
nearing its end, and that we are just upon the time of 
year when quietness is generally looked for. 


The Make and Disposal of Pig Iron.—The Cleveland 
Ironmasters’ Association statistics for October, showing 
the make and disposal of pig iron in the north of 
England during that month, are very satisfactory, 
but they have not had the beneficial effect) upon 
the market that might reasonably have been expected, 
counteracting influences evidently being too strong. 
The figures show that at the end of last month of 141 
blast-furnaces built, 92 were in operation, or two more 
than at the end of September. Of these 48 had been 
making Cleveland pig iron and 44 hematite, basic, and 
spiegel iron. The output of Cleveland pig iron in October 
was 127,289 tons, or 10,122 tons more than in the previous 
month. Of hematite, &c., the production for October reached 
124,146 tons, being 6592 tons above the September output. 
The total production of pig iron during October was thus 
251,435 tons—an increase as compared with the make for 
September of 16,714 tons. Stocks during the month just 
ended showed, notwithstanding the enlarged production, a 
substantial reduction. At the end of October the total 
stocks of pig iron stood at 267,270 tons—a net decrease on 
the month of 11,856 tons. The reduction was in makers’ 
stocks, which declined by 20,000 tons. In public stores 
there was an increase. Shipments of pig iron from the 
port of Middlesbrough reached 91,625 tons, being 3685 
tons less than during September, but 11,372 tons more 
than the shipments for October last year. 


Manufactured Iron and Steel.—There is a lull in the 
manufactured iron and steel trades, and prices of some 
classes of material are a shade easier. Most firms, how- 
ever, havea good number of orders on hand, and generally 
speaking sellers hold out for similar rates to those quoted 
last week. Common iron bars are put at 5/; iron ship- 
plates, 4/.17s. 6d; iron ship-angles, 4/. 123, 6d.; steel 
ship-plates, 5/. 2s. 6d.; and steel ship-angles, 4/7. 17s. 6d. 
—all less the usual 24 per cent. discount for cash. The 
price for heavy sections of steel rails is well maintained at 
4l. 153. net at works, 


The Coal and Coke Trade.—Trade in best steam coal 
continues very dull, but the demand for Durham coal is 
generally good, and for several kinds is increasing. Small 
steam coal is steady and firm. In manufacturing coal 
large contracts for next year have been settled at sub- 
stantially the same price as the contracts that will then 





expire. There is a rather better demand for household 
coal. Coke keepsfirm. Here 13s. 3d. has to be paid for 
good blast-furnace qualities delivered at Cleveland works. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal for early shipment 
has been pretty good. The best descriptions have been 
making 10s. 3d. to 103. 6d. per ton, while secondary 
qualities have brought 93. 3d. to 93. $d. per ton. The 
demand for small steam coal has been about equal to the 
current output. The inquiry for household coal is in- 
creasing; No. 3 Rhondda large has made 93, 9d. to 10s, 
= ton. Coke has shown little change ; foundry qualities 

ave made 15s. 6d. to 16s. per ton, while furnace ditto 
have brought 12s. to 14s. per ton. The imports of iron 
ore have been large; rubio has made 11s. 9d. to 12s. 3d. 
per ton. The manufactured iron and steel trades main- 
tain the improvement recently observed inthem. The 
demand for rails has been satisfactory. 

Great Western Railway.—Largely increased sidin 
accommodation is to be provided at Llantrissant an 
in the Llynvi, Ogmore, and Garw Valleys; and not 
only are extra sidings to be made, but a double line 
and frequent loops will also be carried out. A double 
line from Bridgend to Tondu has long bsen approved 
by the directors, but has been delayed because of 
the great outlay which the company was incurrin 
elsewhere, while traffic in the valleys largely decreas 
during the early months of the year. This traffic has now 
improved, and it is expected that the work will be pro- 
ceeded with without further delay. 


More Welsh Coal.—The Llanmorlais Colliery Company, 
Swansea, has just struck the 6-ft. vein at its colliery at 
Llanmorlais, Gower. The company had previously been 
=—* the 4-ft. vein, which yields the best household 
coal, 


New Railway to London.—It appears that the contem- 
plated railway from South Wales to London has so far 
advanced that notices have been served on owners of pro- 
perty between Newport and Chepstow. It is understood 
that the intended route will cross the mouth of the Wye, 
and then run, via the Old Passage, to Thornbury. 


Weston-super-Mare.—An extraordinary meeting of the 
Weston-super-Mare Pier Company has resolved to apply 
to Parliament for power to construct a low-water pier, in 
connection with the present pier. 


Briton Ferry.—The number of mills at work during the 
past week was six at the Villiers, six at the Vernon, 
three at the Baglan Bay, three at Gwalia, and three at 
the Earlswood Tinplate Works. The output of hematite 
at the Briton Ferry Works reached the usual average, and 
previous prices were fully maintained. The make of steel 
bars and ingots at the Briton Ferry Steel Works, and 
also at the Albion Steel Works, was about the same as in 
the preceding week. A large quantity of plates were 
shipped for Liverpool and Manchester, and some large 
cargoes of coal were also despatched by sundry firms. 


Cardiff Graving Dock.—We understand the well-known 
firm, Messrs. Gwynne and Co., of Brooke-street Works, 
Holborn, London, E.C., have secured the order for the 
machinery of the above dock. The main pumping plant, 
which is to be made suitable for 48-in. pipes, will be one 
of the finest dock plants in existence. essrs. Gwynne 
and Co. have also lately obtained the orders for the 
pumps for Smith’s new dock at North Shields, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the pig-iron warrant market last Thursday. 
The prospect that, after all that had been said and done, 
no lock-out of the Clyde marine engineers weuld take 
place, gave a firm tone to the dealing, and sellers obtained 
an advance in prices. <A big lot of iron changed hands. 
Scotch rose 24d. per ton, Cleveland 2d., and hematite irons 
14d. to 24d. per ton. At the close the settlement prices 
were: Scotch iron, 47s. per ton; Cleveland, 383. 3d. ; 
Cumberland and Middlesbrough hematite iron, 478. 9d. 
and 463, per ton, respectively. Friday’s forenoon market 
was irregular. At first the tone was firm, on the strength 
of two Admiralty orders having been placed on the Clyde, 
but towards the close the feeling became quieter, owing to 
the uncertainty prevailing a the issue of the dis- 
pute in the engineering trade. About 20,000 tons of all 
kinds of iron were dealt in, and the finish showed drops 
in prices ranging from 14d. to 23d. per ton. In the after- 
noon the tone continued quiet, and prices declined another 
1d. per ton all round. The sales were reported at 12,000 
to 15,000 tons, and the closing settlement prices were, 
respectively, 463. 104d., 383., 47s. 74d., and 45s. 9d. per 
ton. On Monday morning the market was weak, and 
fully 20,000 tons of iron changed hands at easier ot ae 
the Clyde trade dispute still continuing to overshadow 
the market. In the afternoon the market was steady, 
and about 18,000 tons were dealt in at about the fore- 
noon prices. On theday Scotch warrants lost 3d. per ton. 
The settlement prices at the close were 46s. 74d., 38s., 
47s. 74d., and 45s. 6d. per ton respectively. At first 
the tone of the market was dull on Tuesday, on the con- 
tinuance of the unfavourable aspecs of the Clyde trade 
dispute ; but the close was firm, on the reported reopening 
of fp at ngaene for a conference between the employers 
and their workmen’s representatives. Scotch iron rallied 


in price 24d., and Cleveland 2d. per ton. “There was a 
large sale of warrants, both forenoon and afternoon, and 
at the close the respective settlement prices were 46s. 74d., 
37s. 104d., 47s. 6d., and 45s. 74¢. per ton. The market 





was flat this forenoon, on it being known that a general 
strike of the Clyde engineers had followed the lock-out 
which began last night. Prices declined, then rallied, 
and about 20,000 tons changed hands. Very little busi- 
ness was done in the afterncon, but prices showed some 
improvement, and the closing settlement quotations were, 
respectively, 46s. 6d., 37s. 9d., 47s. 44d. and 45s. 44d. 
per ton. The following are the quotations for several 
No, 1 special brands of makers’ iron: Clyde, 51s. 6d. per 
ton; Gartsherrie, Summerlee, and Calder, 523 ; Colt- 
ness, 533. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock a at Ardrossan), 51s. 6d. ; Shotts 
(shipped at ith), 533.; and Carron (shipped at 
Grangemouth), 533. per ton. There are still 78 blast- 
furnaces in active operation, as compared with 61 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 4756 tons, against 4313 tons 
in the corresponding week of last year. They included 
200 tons for Canada, 225 tons for India, 245 tons for 
Australia, 110 tons for France, 150 tons for Italy, 
475 tons for Germany, smaller — for other 
countries, and 2894 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood at 
315,861 tons yesterday afternoon, against 312,828 tons 
yesterday week, thus showing an increase for the past 
week amounting to 3033 tons. 


Finished Iron and Steel Trades.—In respect of finished 
iron, trade is quiet, with no improvement in prices. The 
steel works are in most cases fully employed, and of late 
they have been delivering large quantities of material to 
the shipyards. Prices in the meantime cannot be ex- 
pected to move upwards, as the prospects of the course of 
trade are very uncertain. 


Glasgow Copper Market.—A fairly large quantity of 
copper was dealt in last Thursday, and prices rose 5s. per 
ton. On Friday forenoon only 25 tons changed hands, 
and prices were ls. 3d. per ton easier, in sympathy with 
lower quotations cabled from New York. In the after- 
noon a few lots were dealt in, and quotations recovered 
the forenoon drop of 1s. 3d. per ton. The market was 
quite idle on Monday forenoon, when the price again 
declined 1s. 3d. per ton. Some 100 tons changed hands 
in the afternoon, and the price declined 6s. 3d. per ton, 
making 7s. 6d. on theday. The market was weak yester- 
day forenoon, when 100 tons changed hands ab 44/. 13s. 9d. 
per ton cash, and 45/. 1s. 3d. three months. A further 
decline in prices took place in the afternoon to 44/. 8s. 9d. 
per ton cash buyers and 44/, 17s. 6d. three months. No 
material change took place to-day. 


Sulphate of Ammonia.—The demand for this com- 
modity continues to be exceedingly dull. Business was 
done towards the end of last week at 8/. 133, 9d. per ton, 
delivery at Leith, as compared with 12/. 15s. per ton at 
the same time last year. Fora small parcel on Monday 
afternoon 8/, 13s, 9d. per ton was again accepted. Yester- 
day afternoon, however, a rather better feeling prevailed, 
and 8/. 153. per ton was refused. 


Clyde Shipbuilding: Launches during October. —The 
Clyde shipbuilding yards were fairly buay throughout 
last month, and an average amount of new shipping was 
launched from the various yards on the river. Sixteen 
vessels were put into the water—ten steamers, five 
sailing vessels, and one yacht, of an aggregate of 29,138 
tons, a8 compared with 28 vessels, of a total of 36,460 
tons, in the corresponding month of last year, while in 
the same month of 1893 the output was 27 vessels, aggre- 
gating 41,896 tons. Over the 10 months now past of the 
present year, 191 vessels have been launched, the total of 
which is 303,601 tons, the biggest output for the same 10 
months of the last six years. The October output 
included the Onda, 5300 tons, built by Messrs, Inglis for 
the British India Steam Navigation Company ; the Mag- 
dala, 4506 tons, built for Messrs. Maclay and McIntyre, 
Glasgow, by Messrs. Stephen and Sons, Linthouse ; the 
Gloamin’, 3413 tons, built by Messrs. M ‘Millan and Son, 
Dumbarton, for Messrs. R. A. Mudie and Sons, Dundee ; 
the Horace, 3400 tons, built for Messrs. Lamport and 
Holt, Liverpool, by Messrs. D. and W. Henderson and 
Co., Glasgow; and the Dominic, 3000 tons, built by 
Messrs. Barclay, Curle, and Co., for Messrs Booth and 
Co., Liverpool. Thesailing vessels ranged from 1038 tons 
up to 2000 tons. 


New Shipbuilding Contracts.—Orders have just been 
placed with Messrs. J. and G. Thomson, Clydebank, and 
the Fairfield Shipbuilding and Engineering Company for 
two new first-class cruisers—one each—for the Admiralty. 
—A large steam yacht has been contracted for by 
Messrs. A. and J. Inglis, Glasgow. She is to be 
a vessel of 1500 tons. The order was at first said 
to have gone to Messrs. Scots and Co., Greenock. 
—Messrs. R. Napier and Sons are reported to have 
ot an order to build three new steamers for the 

nion Steamship Company, of Southampton.— Messrs. 
Russell and Co., Port Glasgow, have secured an order from 
Messrs. James Nicoll and Co., Dundee, to build a four- 
masted sailing vessel, of 1050 tons register, and about 
1800 tons deadweight carrying capacity.—The engines for 
the new steamer which Messrs. Charles Connell and Co., 
Whiteinch, are to build for the Kosmos Company, of 
Hamburg, as mentioned in Jast week’s ‘* Notes,” are to be 
supplied by Messrs. David Rowan and Son, Glasgow. 





PrerstAN RatLtways.—Some time since the Persian 
Government applied to the Russian authorities to send 
some Russian engineers to Teheran with the view of mak- 
ing surveys for new lines in Persia. One of the lines pro- 
posed will, if carried out, unite Teheran and Tabriz with 
the Trans-Caucasian Railway to Julfa and Lenkoran, 
All the expenses attending the Russian surveying mission 
will be paid by Persia. 
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THE WORK OF TECHNICAL 
SOCIETIES. 

In times past the exponents of the arts delighted 
to speak of their callings as ‘‘ mysteries.” They 
were, indeed, almost obliged to adopt such a course 
in dealing with the outside world, because in those 
days it was only the unknown that was revered. 
Knowledge that was simple and easily intelligible 
did not command respect, and what was more to 
the point, had no money value. In many cases, 
too, if the veil had been removed it would 
have been found that it covered nothing but 
tradition. The rules of practice rested on the 
authority of the masters of the past, rather than 
on the amount of success that attended their 
use. It was the object of every diligent student of 
the arts to fathom the learning of the ancients, and 
when he had done so, to keep the results to himself. 
Of course there were capable men in those days 
who could not help observing the effects of their 
methods or processes, and of improving them if 
they were unsatisfactory, but they were exceptional, 
because the ordinary intelligent man was so fully im- 
bued with the idea that he must act secundum artem, 
whatever happened, that all originality was crushed 
out of him. Even if he rose superior to the 
opinions of his age it was almost impossible for 
him to make any progress, since he must 
struggle single-handed. Each worker was solitary— 
a kind of scientific Robinson Crusoe—and it was 
impossible, unless he were an absolute genius, that 
he should make any great progress. He was like a 
pioneer cutting his way alone into a dense forest ; 
every step had to be achieved by his own exertions. 
He could learn nothing from the work of explorers 
following lines parallel to his own. There might 
be tracks on each side of him by which he could, 
without effort, have covered three-quarters of the 
distance towards his goal, but he knew nothing of 
them, and, had he even been aware of their 
existence, the entrances were jealously guarded. 
If, by good luck or by Ts ability, he gained 
a great advance in knowledge, he felt it necessary 
to maintain a strict reticence, and not seldom he 
died without communicating his secret to his son or 
to his favourite apprentice. Even if this did not 


9 | happen, it was quitecertain thata secret handeddown 
80 | from one possessor to another, like an entailed estate, 


must be lost eventually. Sooner or later some owner 
would die before he realised the necessity of pro- 
viding himself with a successor, or else the art 
which he followed would fall more or less into 


2) abeyance, as the result of war, pestilence, famine, 


or some other of the calamities that used to afflict 
humanity so terribly in the ‘‘ good old times.” In 
either case the knowledge would be lost, and 
humanity would have slipped back a step in its 
march of improvement. 

The dark ages were dark, mainly because all 
classes of people strove to keep them so. The 
community was divided into sections—warriors, 
clergy, merchants, manufacturers, mechanics, agri- 
culturists, and so on—and each set resented any 
inquiry into its affairs on the part of the others. 
Within each set the conditions we have depicted 
above prevailed. There was, of course, a certain 
amount of knowledge which was common property, 
and was freely communicated to all that complied 
with the conditions of apprenticeship. The 


in military communities, in which the safety of 
each member of an army depended on the efli- 
ciency of the whole, the knight despised the man- 
at-arms, and took but little pains to train and equip 
him to meet the attack of the hostile chevalier. 
In all affairs of life knowledge was regarded as pro- 
perty is nowadays—it was peculiar to the possessor, 
and he exercised great care to maintain his owner- 
ship. There was this difference, however ; when 
a man dies, he leaves his wealth behind him for 
the enjoyment of others, but he carries his skill 
and knowledge to the grave, and it is lost to the 
world. No wonder that for hundreds of years very 
slight material progress was made, and the condi- 
tions of existence were so hard that the popula- 
tion of Europe required ten centuries to double its 
numbers. 

It is usual to ascribe the commencement of a new 
order of things to the invention of the printing 
press and movable types, and doubtless with great 
truth. But, hundreds of years before, it had been 
demonstrated in Italy that books could be produced 
at a very cheap rate by the pen. The Roman pub- 
lishers had factories of quill-driving slaves, who all 
wrote simultaneously from dictation, and some- 
times they so overloaded the market with a 
particular volume, that the stock had to be disposed 
of as waste parchment. It was not so much lack of 
means as want of willingness to disseminate infor- 
mation that was the cause of medieval darkness. 
The printing press came simultaneously with an in- 
tellectual awakening, and the one reacted on the 
other to produce the marvellous change that fol- 
lowed. It was long, however, before the move- 
ment reached the arts. Religion, literature, and 
politics occupied the press pretty completely down 
to the commencement of the present century. 
There were a few books on science, manufactures, 
and mechanics, but their number was small and 
their distribution very limited. It was not until 
the nineteenth century had dawned that it be- 
came an acknowledged practice to put on record 
every advance in the arts. It is absolutely im- 
possible to form any conception of what would be 
the present condition of the world if this system 
had been instituted as soon as mankind invented 
writing. We know that there have been civilisa- 
tions previous to our own—possibly there have 
been more than we have any evidence of—and that 
they could not have existed without a considerable 
degree of mechanical and manufacturing skill. But 
one by one they died, and all their treasures of 
experience perished with them, in some cases never 
to be recovered. The same thing may happen 
again, but, at any rate, it will not be the fault of 
the present generation. Our descendants will 
receive most complete records of everything we 
have attempted, whether we have failed or suc- 
ceeded. The responsibility of guardianship will 
rest on their shoulders. 

So long as the task of spreading information re- 
garding the arts and sciences was left to the indivi- 
dual author, it could not make very rapid progress. 
At the best it was a speculation, and one in which 
the odds were against him. It was only by co- 
operation that the matter could be safely attempted, 
and it was not long before this was realised. In 
the sixteenth century scientific men in Italy banded 
themselves together in clubs and societies for the 
discussion and publication of discoveries, and in 
the next century the Paris Academy of Sciences, 
and our own Royal Society, came into exist- 
ence. In 1745 the Society of Arts was constituted, to 
be followed by many other bodies on a smaller 
scale. The technical institution, as distinguished 
from the scientific society, is, however, mainly the 
product of our own century, and marks the great 
advance in power and dignity of the engineer and 
the manufacturer. Its existence is also a monument 
demonstrating the breaking down of the suspicion 
and dread of publicity that lingered among manu- 
facturers long after it had been expelled from 
scientific circles, and which is not entirely extinct 
even now. When the material history of our 
time comes to be written, it will be from the records 
of these societies that much of the matter will 
be gathered. It is only by aid of their encourage- 
ment and funds, that the information has been 
gathered up and printed. 

It is only a very active conscience that can spur 
a man to pay to posterity the debt he owes to past 
generations, and were the sole office of technical 
societies to accumulate records, their roll of mem- 
bers would be very brief. They fulfil other func- 
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motives, among the worthiest of which is the desire 
for professional intercourse. It isa laudable object 
of ambition to shine among one’s fellows, and to 
measure wits with the best of them. Mr. George 
S. Morison has lately said, ‘‘ The man who works 
alone without measuring himself by others, never 
does his best. The engineer must both measure 
himself by what others do, and let others measure 
him.” The stimulus of controversy and criticism 
is worth more than the sacrifice of the small 
amount of exclusive experience which is made to 
cbtain it. Just as time judiciously spent in phy- 
sical exercise is not lost, but brings its reward in 
heightened mental and physical activity, so the 
intellectual effort of unfolding and defending one’s 
ideas finds its compensation in increased power 
of mind and will. The result of measuring 
oneself with others may not always be agreeable, 
but the very fact that it is not, is the best 
proof of the necessity of the operation. To 
shun the trial is not only to acknowledge defeat, 
which may be inevitable, but also to abandon the 
struggle for improvement. 

Personal intercourse in connection with technical 
societies fosters the scrupulous etiquette which 
distinguishes the professional man from the trader. 
The general sense of the members is always opposed 
tounworthy methods of seeking and conducting busi- 
ness. Itmay be thatunder thestressof circumstances 
many would allow themselves some latitude in this 
respect, but the thought of the effect it will have on 
the estimation they will be held in by others, acts as 
a strong deterrent. The solitary worker has no 
such safeguard ; he can easily present his conduct 
to himself in the best light, and there is no one 
else to be considered. The fear of public opinion 
may not lead to avery high type of morality, but 
it is world-wide, and it is the basis of our civilisa- 
tion. We judge our neighbours less leniently than 
we do ourselves, and we feel obliged to conform 
to the standard we set up for them, because we know 
they will apply it to us, and look down upon us if 
we fail to reach it. It is sometimes hard for be- 
ginners to be debarred from advertising themselves, 
but it is to their advantage in the long run that the 
honour of their profession should ba maintained. 

Personal intercourse among professional men 
softens the asperities of the opposition they have 
at times to encounter from one another in the in- 
terests of clients. Such intercourse can often only 
be enjoyed under the roof of an Institution. 
Socially men of equal professional attainment may 
be miles apart, and may never meet, although not 
living far from one another. In our home life we 
gather into sets which take their tone from music, 
politics, literature, sport, religion, or some other 
ruling factor, and the members of one set know 
nothing of those in another. It was a happy idea 
of the Council of the Institution of Civil Engineers 
to hold a reception once a month in order that the 
members might form acquaintance. The measure- 
ment that goes on in those informal gatherings is 
very different from that which occurs in the theatre. 
It would be unwise to attempt any comparison 
between two matters so much unlike, and one of 
which is the opposite and corrective of the other. 
The very fact that they are antithetical is the 
bast justification for both. The reason that 
politics are conducted in this country with less 
rancour than in some others, lies in the fact that the 
constant meeting of members of the Legislature in 
London society furnishes opportunities of friendships 
being formed, and of feelings of respect generated 
between men of entirely opposite views. The 
trenchant critic is often one of the kindliest of men, 
but it is difficult to realise this if his voice has 
never been heard except in debate. 

The Proceedings of a technical society afford a 
kind of intercourse between members that is of 
great importance in nurturing an -sprit de corps in 
those who can never attend the meetings. The 
solitary engineer on the plains of India, or far up 
the Amazon, reads the volumes with an assiduity 
that is scarcely known here. He may not be 
acquainted with any of the speakers in debate, 
but in time he picks out the leading ones, and 
studies the evolution of their ideas. He has his 
favourites and his antipathies, and he is sustained 
by the feeling that he is one of a great and impor- 
tant profession, and that it is necessary for him 
to uphold its honour in all that he does. When he 
returns he does not come among entire strangers. 
He knows a good many by name, and even 
by something more, for in his long hours of soli- 
tude he has formed more carefully thought-out 





opinions of their abilities and methods than are 
held by many at home. Of course some of his ideas 
may need correction, but the main thing is that he 
feels that he knows many leading men in his profes- 
sion, and that it is a pleasure and an honour to seek 
their better acquaintance. 

Manufacturing processes undertaken to produce 
a certain result often provide by-products which 
are in time found to be of equal value with the 
main article. The same effect seems to follow 
sometimes the formation of technical societies. 
They are instituted for the reading and discussion 
of papers on certain subjects, but, as we have seen, 
they perform other and not less important func- 
tions, some of which were not foreseen by the 
founders. They are a guarantee against what are 
called ‘‘lost arts.” They provide a history of the 
risa and development of inventions, and a record 
of unsuccessful attempts at improvement, serving 
both for example and warning. By fostering pro- 
fessional intercourse they constitute informal and 
silent courts of honour, whose influence is none the 
less powerful because the judgments are not uttered 
above the breath. They are instrumental in 
founding friendships between men who otherwise 
would never meet but as opponents, and they 
engender a feeling of solidarity throughout an 
entire profession by putting in mental touch 
individuals thousands of miles apart. Persons who 
have no other bond than a common business pur- 
suit are brought into corporate union, and, like 
sticks bound into an orderly faggot, they afford 
each other mutual support and strength. 





LABOUR STATISTICS. 

THE second annual report of the Labour Depart- 
ment of the Board of Trade has been issued with 
commendable promptitude ; dated August, 1895, it 
has been published early in November. The report 
is an improvement upon the first in many respects, 
as the Department have been able to look around 
for new facts, and effect a better arrangement of 
some of the Tables previously issued. The intro- 
ductory report of Mr. Giffen states that reports and 
returns were received from 2539 associations, as 
compared with 1500 a year ago, of which 1071 
emanated from employers, 1238 from workmen, 
and 230 from official and other sources. The number 
of trade unions reporting has risen from 52 to 82, 
besides others which cannot report regularly on 
the state of trade. The information is voluntarily 
supplied, but there is an increasing readiness to 
afford it. During the past year no fewer than 
eight annual or special reports have been issued, 
besides the monthly Labour Gazette. We are, there- 
fore, in a fair way to obtain extensive and reliable 
information on labour and employment generally, 
and in some of their more special aspects. Some 
new features have been introduced into this second 
report, not to be found in the first, while most of 
the Tables in the first report have been amplified, as 
well as brought up to date. Representatives of the 
Department have been at five labour and co-operative 
congresses in the year, and have taken action in 
five labour disputes, thus showing a well-directed 
activity, without being meddlesome. The value of 
the Department will increase year by year if care 
is taken not to attempt too much, but rather to do 
well what is undertaken. As a nation, we have 
hitherto been somewhat behind in the matter of 
labour statistics, but the reproach will not longer 
be laid at our door, especially if the lines of the 
present report are followed, with all such additions 
from time to time as may be required. 

The following summary of the contents of the 
report will show its nature, extent, and general 
features. 1. Trade unions. Under this head for 
the first time is given some account of the federa- 
tions of labour, which have vastly grown within the 
last few years. The total membership of the trade 
unions given is 1,166,922, a decrease of 29,010 
compared with the previous year. The total in- 
come was 1,897,300/., an increase of 148,201. The 
expenditure was 2,157,160/ , an increase of 436,1771. 
The total balances were 1,556,163/., showing a de- 
crease of 264,271/. As regards expenditure, 328 
societies, with 1,083,817 members, spent 724,8541. 
in disputes, or equal to 14s. 5d. per member. In 
373 unions, with 827,423 members, the sum of 
512,8531. was paid to members out of work. For 
sick benefit 225 societies, with 620,626 members, 
spent 237,6691. For superannuation, 89 societies, 
with 458,678 members, spent 117,339/., and for 
accidents 98 societies, with 414,989 members, spent 





26,0711. Funeral benefits in 385 societies, with 
981,552 members, cost 93,5231. Other benefits 
and grants amounted to 113,8711. in 387 societies, 
with 840,874 members. The total working expenses 
of 669 unions, with 1,265,444 members, amounted 
to 343,865). Thus the preponderance of expendi- 
ture was for provident benefits, even though the 
cost of disputes was very large. Particulars of 20 
of the largest unions are given for eight years, 1887 
to 1894. In this period the Engineers have in- 
creased from 51,869 to 75,510; the Ironfounders 
from 11,718 to 15,195; Boilermakers, from 25,100 
to 39,228 ; Shipwrights, from 3578 to 13,447 ; Car- 
penters, from 25,497 to 43,041 ; Bricklayers, from 
6693 to 23,557 ; Masons, from 10,238 to 16,768; 
Cotton Spinners, from 15,416 to 18,615 ; Weavers, 
from 10,250 to 11,200; Tailors, from 14,305 to 
15,540; Boot and Shoe Trades, from 9494 to 43,955; 
Durham Miners, from 30,000 to 58,274 ; Yorkshire, 
from 8000 to 55,000 ; Northumberland, from 12,748 
to 16,550 ; Nottingham, from 2506 to 16,550 ; Rail- 
way Servants, from 10,830 to 40,993 ; Typographical 
Society, 7498 to 12,544 ; London Society, from 7095 
to 10,011 ; Labourers’ Union fell from 5300 to 1100. 
The Dockers’ Union fell from 30,932in 1889 to 10,000 
at the close of 1894. The growth in all the skilled 
trades has been vast in eight years, while among 
the labourers—agricultural and riverside—there 
has been an enormous decrease in members, and, 
consequently, in influence. The balances in hand 
tell the same tale, only 9/. belonging to the Agri- 
cultural Labourers’ Union, and 62091. to the Dockers’ 
Union. Severalhave over 100,000/.; most havea very 
substantial balance. Provision for old age is made 
by 74 unions, with 414,328 members, while 6790 
members were in receipt of superannuation allow- 
ance. 


2. Particulars of 75 federations are given, repre- 


senting 878,414 members, belonging to 753 unions 
or branches of unions. Of these, 33 are in the 
building trades alone. Three of the largest federa- 
tions represent one-half of the total members 
federated. The shipbuilding and metal trades re- 
present 151,034 members. The federations of 
miners are on a large scale also, and so are the 
textile trades. The Dockers’ societies of Liverpool 
represent the largest federation in the unskilled 
trades. Particulars are also given, for the first time, 
of trades councils, 122 being enumerated, while 20 
others are not specified. The largest are in Lon- 
don, Liverpool, Manchester, Nottingham, Oldham, 
Leicester, and Leeds ; then follow Burnley, Shef- 
field, Bolton, Bradford, Bristol, Birmingham in 
the order of their numbers. In some cities and 
towns nearly all the trades appear to belong to the 
local trades council. Glasgow is exceedingly strong, 
and Edinburgh stands fairly well. In Ireland, 
Belfast stands first and Dublin next. The councils 
and the federations make the greatest complaints 
against the standing orders of the Trade Congress 
for their virtual exclusion, unless the federation is 
the bond fide representative body of the unions. A 
Table of all the congresses follows, giving dates, 
places, numbers represented, and the income for 
each year. The two first given, however, were 
special, and not of the series, as the published 
reports yearly show. 

3. The number of employers’ associations is given 
as 659, but many of these scarcely come within 
the proper meaning of the term, in so far as labour 
is concerned. There are 15 federations, 25 national 
associations, and 519 local associations in England, 
71 in Scotland, and 29 in Ireland. Of the total 
given, 171 are trade protection associations, 95 
chambers of commerce, and 67 chambers of agri- 
culture and clubs. Many of these do not deal with 
questions of wages in the ordinary sense. There 
are in the building trades 93, and 50 in the iron, 
steel, and metal trades, 53 with the clothing trades, 
32 in the textile industries, and 20 in connection 
with minivg and quarrying. The characters of the 
various groups are to be more particularly specified 
in the next report, if the details of the objects, &c., 
can be given. It is useful to have such particulars 
if they are accurate. 

4. Workmen’s co-operative societies are next 
given. The growth since 1881 is enormous. Then 
there were 997 societies, with 559,913 members, 
having a share capital of 7,173,8621.; the sales 
amounted to 21,420,823/., and the profit to 
1,587,0987. In the last year of the returns there 
were 1564 societies, with 1,199,106 members, 
having a capital cf 17,356,622] ; the sales were 
47,086,174/., and the profits 4,409,490/. The per- 
centage of profit in 1881, after allowing for interest 
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on the capital, depreciation of property, &c., was 
at the rate of 9.5 percent. The average for the 
last ten years has been 13.1 per cent. for the United 
Kingdom. Of the total profits no less than 32,2411. 
were devoted to education, libraries, &c. The 
working of those co-operative societies, therefore, 
shows a full net average profit of over 13 per cent. 
for ten years, on from 17 to 18 millions sterling 
of capital, in very numerous small concerns managed 
by working-men co-operators. 

5. The total number of productive co-operative 
societies was 480 ; the number of persons employed 
16,768 ; the total value of the productions is given 
as 4,959,060. Of the total, 21 societies were en- 
gaged in farming and dairying; 14 in building 
operations ; 14 in corn milling; 204 in bread- 
muking, confectionery, &c. ; 170 in the boot and 
shoe trades; 91 in tailoring; and 105 in millinery 
and dressmaking ; leaving only three for all other 
trades. These were, however, for retail distribu- 
tion only. The general summary shows 157 
societies, with 24,630 members, and having a capital 
of 772,1111., had 1,399,722]. in amount by sales, 
and a profit of 65,7071., or 8.5 per cent. Altogether 
the working was tolerably prosperous on the general 
average. The wholesale societies employed 3265 
persons, had 392,210/. capital ; the value of the 
productions was 783,7781., of which 138,360/. went 
in wages. 

6. Trade disputes are tabled for five years, as 
follows: In 1890 there were 1040 ; in 1891, 906; 
in 1892, 700; in 1893, 782; and in 1894, 962. 
The number of persons involved were: In 1890, 
393,245 ; in 1891, 267,460; in 1892, 356,799; in 
1893, 636,386 ; and in 1894, 308,350. The results 
come out as follows: Successful, 28.6, 4.4, 25.6, 
27.5, 62.9, and 17.6 per cent. respectively, from 
1889 to 1894 inclusive. Partially successful, 56.2, 
16.8, 36.7, 51.4, 24.7, and 14.3 per cent. respec- 
tively. Unsuccessful, 12.0, 25.9, 34.8, 19.9, 12.1, 
and 51.9 per cent. respectively. Result not kaown 
or indefinite, 3.2, 2.9, 2.9, 1.2, 0.3, and 16.2 per 
cent. respectively. On the whole, therefore, 
labour has come out of the several struggles more 
successfully than could be expected, especially 
considering the state of trade, the ruling low prices, 
the keen competition, and the number of unem- 


ployed. Even in the full activity of 1870-73, with | - 


the very high average prices, the net results all 
round were not more favourable to workmen. 

7. The new Table giving the fluctuations in em- 
ployment is a very useful addition. It covers eight 
years. The average of 1887 and tie average of 
1894 varies but little, but 1887 was the worse year 
of the two. Theaverage in 1889 and i890 was low ; 
in 1891 it was moderate ; in 1892 and 1893 the 
average number of unemployed rose to a higher 
level in each year, but in 1894 the average fell a 
little below that of the year previous. The averages 
are worked out for each month in the year, the 
month of January always being the worst, but the 
other months vary. After a series of years these 
Tables will have a far greater value, especially in 
connection with the unemployed question. 

8. The work of conciliation and arbitration boards 
for three years is given, but the Table scarcely 
shows enough. The actual disputes settled by 
conciliation were, in 1892, four; in 1893, five; 
and in 1894, twelve. But the number of strikes 
averted must be far more numerous. The total 
settled by arbitration was, in 1892, twenty ; in 1893, 
twenty ; and in 1894, twenty-seven. The report 
further deals with friendly societies, working-men’s 
clubs, and other matters ; giving the work of labour 
bureaux, of changes in wages and hours of labour, 
pauperism, accidents, rates of wages, &c. The fore- 
going condensed synopsis will show the value of the 
work of the Labour Department, which will increase 
with years. The report is all the more useful be- 
cause, so to speak, it is not out of date. All these 
facts we want as early as possible in each year, or 
it is too late to call attention to the matters con- 
tained therein during the current session of Parlia- 
ment. This is the fault of most departments ; they 
appear as if they wanted the session over before 
publication. Ere the close of this century we shall 
have a mass of useful facts for the sociologist in 
all that pertains to labour and wages. 





THE TORPEDO-BOAT DESTROYERS. 

In Enotneerine of October 18 a correspondent 
asked a question respecting the speed of one of the 
torpedo-boat destroyers, which had been built by a 
Clyde firm. There has been a good deal of mis- 





conception as to the speeds of these boats, it ap- 
pearing to be a frequent custom of the daily press 
to look on each trial chronicled as the ‘‘ record 
performance.” It will be remembered that in 
introducing the Navy Estimates last year (financial 
year 1894-5), the First Lord stated that 42 vessels 
of this class had been ordered by contract; it being 
a condition in these contracts that the vessels 
should be completed in the coming financial year. 
At the end of the year, however, it was found that 
the conditions as to time could not be fulfilled by 
certain of the contractors. Some had been affected 
by labour difficulties ; and ‘‘in all cases,” we were 
told, ‘‘ the novelty of the design and the very high 
speed demanded have involved the expenditure of 
considerably greater time in construction and in 
trials than had been anticipated.” As a matter of 
fact, some of the contractors discovered that they 
had undertaken a task of greater difficulty than they 
had anticipated, and, if it had not been for a very 
liberal share of help and advice from the Admi- 
ralty, they might have found themselves in a very 
unpleasant position. 
Torp:do-Boat Destroyers with Water-Tube Boilers. 





























Length a ee - 
eng . ree 
Name. Builders. of er of! Hours’ 
| Vessel. ° Official 
| Trial. 
ft. knots 
Boxer ..|Thorpycroft 201.5 |Thornycroft.. 29.17 
Surly ..|/J. & G@. Thomson) 200 |Normand .. 28.05 
Ardent ..|/Thornycroft ..! 201.5 /Thornycroft.. 27.97 
Bruizer .. ne ee| 201.5 aa i 27.97 
Starfish ..|Naval Construc-- 190 /Blechynden .. 27.97 
tion Company | 
Janus . |Palmers .. Pe er Du Temple .. 27.80 
Decoy ../Thornycrofh ..;| 185 |Thornycroft.. 27.76 
Daring... Ps --| 185 29 sn 27.70 
Hornet . |Yarrow .. --| 180 |Yarrow a 27.63 
Salmon. ..|darle’s_ .. e-} 200 in . 27°60 
Shark . |J. &@. Thomson | 200 {Normand .. 27.59 
Banshee ..|Laird .. s<f ae a re 27.57 
Ferret . a - --| 195 9 pe 27.51 
Rocket ../J.&G. Thomson 200 - ‘ 27.87 
Contest . |Laird a -.| 210 oa re 27.36 
Sturgeon ..|Naval Construc-, 190 |Blechynden .. 27.16 
tion Company | 
Dragon... | Laird ed e-| 210 Normand .. 27.14 
Skate ..|Naval Construc-| 190 |Blechynden .. 27.10 
tion Company 
Handy _..|Fairfield .-| 194 Thornycroft ..| 27.04 
Lynx -.|Laird ..  ..| 210 {Normand ..} 27.00 
( 


The above list gives the trial speeds of all the 
torpedo-boat destroyers, with water-tube boilers, 
of which we have records. The speeds given are 
those obtained on the three hours’ official trials, 
with the contract weight of 30 tons in the shape 
of coal, spare gear, &c., on board. It is a notable 
fact that some of these vessels have obtained a 
better speed on the full three hours than was made 
during the six runs on the mile. This is to be 
accounted for by the load becoming lighter owing 
to the coal being burnt. That seems a natural 
result, but it did not occur in old times, speeds 
nearly always falling off towards the end of a long 
trial. The type of boiler used affords an explana- 
tion. With the multitubular boiler, either of loco- 
marine or return-tube type, the fouling of the tubes, 
‘¢ bird’s-nesting ”on the tubeplates, and other causes 
—perhaps not the least the flagging of stokers under 
the excessiveand long-continued strain—caused a fall 
of steam pressure during the last hour or so. With 
water-tube boilers of properly designed form, the 
work is much easier for the men, the space for 
combustion is larger, tubes do not get choked, 
there is no surface for ‘‘ birds’ nests” to form upon, 
and the proportions of the boiler allow of easier 
blowing. The consequence is that an extended 
trial trip is no longer the trying ordeal it was for- 
merly, and this is not the least of the advantages of 
the water-tube boiler. 

We believe the speeds given to be strictly accu- 
rate. In some instances our representative has 
been present, and, in that case, we can speak 
without hesitation, but in every instance we have 
obtained our information from a_ trustworthy 
source, and if there be any errors, they are errors 
pure and simple, and not misrepresentations. In 
every case the guaranteed speed has been exceeded 
—in many cases very largely exceeded—in spite of 
the fact that there is no premium for extra speed. 
Vessels with the locomotive boiler are not included 
in our Table. Such vessels are, it will be remem- 
bered, allowed a knot less than those having water- 
tube boilers, that is to say, the contract three hours’ 
speed is 27 knots for water-tube boilers and 26 knots 
for craft with locomotive boilers. Under these cir- 
cumstances it would not be fair to put the latter in 
a list of order by merit with the other craft. 





The Boxer, one of the five boats built by Messrs. 
Thornycroft and Co., it will be seen, heads the 
list, standing conspicuously first, with a lead of 
over a knot, or a total superiority of 34 nautical 
miles on the three hours’ run. Up to a short time 
ago she was not only the fastest vessel in the British 
Navy, but also the fastest in the world. Within the 
last month, however, her speed has been exceeded 
by two vessels. The first, the Sokol, although con- 
structed for a foreign Power, has been built in 
England by Messrs. Yarrow and Co. An account 
of the Sokol’s trial was recently given in our 
columns,* and it will be sufficient, therefore, to 
say that she made a speed of 29.76 knots on her 
three hours’ trial. Her length is 190 ft., and her 
width 18 ft. 6in. The other vessel referred to, the 
Forban, built by Messrs. Augustin Normand and 
Co., of Havre, is, we regret to say, British 
neither in ownership nor construction. But though 
we would — the championship in speed should 
remain in England, yet we take this opportunity of 
congratulating the talented designer of the French 
vessel upon his remarkable success. In our issue 
of October 4 we gave the results of this vessel’s 
trial, but we may repeat the leading figures here ; 
although the Forban is not a torpedo-boat destroyer, 
but a large first-class torpedo-boat. Her length is 
144 ft, 4 in., maximum breadth on load line 14 ft. 
6 in., extreme breadth 15 ft. 2in., depth 10 ft., 
displacement on trial about 125 tons, and displace- 
ment fully loaded 136 tons. The boilers are of the 
Normand water-tube type, and the engines triple- 
expansion. The load of armament, coal, crew, &c., 
was 16 tons. On an hour’s run the mean speed 
was 31.029 knots. Whether the speed would have 
been maintained on a three hours’ run is a matter 
upon which we need express no opinion. 

As our readers are aware, a fresh lot of destroyers 
have been ordered by the Government, the guaran- 
teed speed being 30 knots. That is a big bound 
from 27 knots of last time, but if Messrs. Thorny- 
croft and Co. can manage to give again two knots 
more than their guarantee, we shall see a steam- 
ship that will travel at the phenomenal speed of 
32 knots or 37 statute miles per hour; and that, it 
may be remarked, with no very great waste of coal, 
as in the early days of high speeds. 

There yet remain several of the 42 destroyers 
to complete their trials—one by Yarrow and Co. ; 
three by J. 8. White, of Cowes ; two by Palmer’s 
Shipbuilding Company ; two by Doxford and Sons, 
of Sunderland; two by Hanna, Donald, and Wilson, 
of Paisley ; one by Earle’s Shipbuilding and Engi- 
neering Company, of Hull; two by Armstrong, 
Mitchell, and Co.; three by Hawthorn, Leslie, and 
Co.; two by the Fairfield Company ; and one by 
the Thames Iron Works. Some of the above have 
locomotive boilers. If we add to the above the 
Dasher, Charger, and Havock, the three boats by 
Yarrow and Co., with locomotive boilers, which 
have passed their trials, we have the total number 
of 42 boats ordered. 

Our readers will not suppose that because we 
have only dealt with the element of speed here that 
we suppose it to be the sole quality necessary for 
a successful destroyer ; but it is one of the very 
foremost qualities, and, moreover, it is one upon 
which a definite conclusion can be arrived at. 
Speed is the final result of the combination which 
comprises the vessel—that is, her elements of 
design ; and when boats of one group are built to 
Admiralty requirements, and under Admiralty 
supervision, the fastest boat may be said to be the 
most successful. In estimating the speeds of these 
vessels, the state of the weather is a disturbing 
cause which cannot ba allewed for. Contractors, 
however, are not likely to run trials when the 
sea is very rough. The measured-mile courses 
are always near the coast, and though the wind 
may be high, it does not necessarily mean that 
the waves are big when there is a weather 
shore. Of course one likes to think that the trial 
has run in the worst possible weather and to say 
how nobly the little ship behaved. A vicious 
short sea looks very nasty, and may make things 
uncommonly damp when steaming 28 knots into 
the eye of a smart breeze, and yet not do much 
towards stopping a 200-ft. destroyer. Again, some 
measured miles are more favourable than others 
for getting speed in large craft, or with small craft 
travelling at high speed. Scotchmen speak with 
pardonable pride of their own peerless course on 
the Clyde. This, again, is a matter to which de- 
finite value cannot be given. Until all boats are 

* Sce page 335 ante, ° 
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tried on the same course at the same time, we must 
trust somewhat to good luck. 

There is one other point to which we should 
like to make reference. It is often said that speed 
in these boats is a mere question of ‘‘ brute force”’ 
—of cramming bigger engines into the boats. That 
hardly describes the situation. It is true the pro- 
blem is largely one for the engineer ; although Mr. 
Yarrow has shown us lately how speed can be 
much increased by an intelligent application of a 
knowledge of materials in hull construction; the 
French second-class torpedo-boat built of alumi- 
nium, and the Sokol being both instances in point. 
Still, the question is chiefly one of machinery. 
Now to put simply bigger engines and _ boilers 
into a given hull is not generally possible, but if 
the engineer can so design his machinery that 
he can get greater power out of the same space 
and weight afforded to less powerful machinery, 
there has been achieved a triumph of which he 
may be justly proud ; and he is entitled to every 
credit for the additional speed of vessel. The 
working of the boilers is an important matter 
in this respect. One design may give a higher 
duty per square foot of heating surface than 
another. We have heard it objected that the speed 
in certain cases was only obtained by blowing 
harder ; but some types of boiler will not stand 
blowing harder. It is a point worth considering 
by those who design these vessels. 

There is one thing upon which we may all fairly 
congratulate ourselves. In no other country coul 
there be found an equal number of firms able to 
successfully undertake work of this nature in so 
short a space of time, and the list here given by no 
means exhausts our possibilities in this direction. 

The new torpedo-boat destroyers, which are to 
follow the 42 above dealt with, were originally 
intended to be 20 in number. As already stated, 
their guaranteed speed is 3 knots faster than that 
of the first lot, namely, 30 knots. We believe, 
however, that up to the present only 12 of these 
vessels have been ordered. They are not all of the 
same dimensions, but some, at any rate, will not 
exceed in size the largest of the 42. The extra 
speed will, therefore, have to be obtained chiefly 
by an increase in power. The orders for the 
12 boats now being constructed have been equally 
divided between Thornycroft’s, Laird’s, and Thom- 
son's. All will have water-tube boilers, the Mersey 
and Clyde vessels those of the Normand type. The 
Western Morning News states that Messrs. Thorny- 
croft have guaranteed 5400 indicated horse-power 
for their vessels, Messrs. Laird 6000, and the 
Clydebank firm 5800 indicated horse-power. What 
will come out in practice, of course, remains to be 
seen. No doubt in the new boats advantage will be 
taken of recent experience to lighten the scantling 
of the hulls, but whatever the resources brought to 
bear, it will be anxious work to get the guaranteed 
speed. According to the Western Morning News, 
the Thornycroft boats are each to be 272 tons dis- 
placement, and the other eight 300 tons apiece. 
The load, we understand, is to be 30 tons, as with 
the former craft, so that the larger vessels will 
have an advantage of a smaller proportionate dead- 
weight. The new boats are named as follows: 
Messrs. Thornycroft’s vessels, Desperate, Fame, 
Foam, and Mallard ; Messrs. Laird’s, Quail, Spar- 
rowhawk, Thrasher, and Virago; Messrs. J. and 
G. Thomson’s, Brazen, Electra, Recruit, and Vul- 
ture. 





NOTES. 
Tue SANITATION OF SypNEy, N.S.W. 

Tue capital of New South Wales has had, like all 
great cities, to spend large sums upon water supply 
and sewerage, and has not been able to escape all 
at once from the effects of the cesspools into which 
its refuse was at one time poured. The population 
of the metropolitan area is 423,600, and of the city 
proper 104,880. Last year the number of deaths 
was 5961, or less than 14.1 per 1000. Of these 
deaths 4160 were of children under five years of 
age, so that once infancy is passed the inhabitants 
have an excellent chance of living to a good old age, 
even if there be an epidemic of enteric fever, as 
there was last year. The rainfall last year amounted 
to 37.74 in., as against 49.36 in. for the previous 
year. It was distributed over 188 days, so that in 
this dry year it rained on half the days of the year. 
The average consumption of water per estimated 
head of the population was 32.23 gallons. There 
are 39,965 houses, containing 191,832 inhabitants, 





connected to the sewers. The jerry-builder seems 
to flourish at the Antipodes as here, for the annual 
report of the Metropolitan Board of Water Supply 
and Sewerage refers to the ‘‘ appalling insanitary 
state” of the plumbing in some of the houses and 
residential hotels. There has been a scare about 
the sewers. Mr. McGarvie Smith characterised 
them as ‘‘huge culture chambers heavily charged 
with micro-organisms, putrefactive and patho- 
genic.” He added, ‘‘the exhaust shafts serve no 
other purpose than to discharge germ-laden exha- 
lations into the air in the streets.” The subject 
has since been investigated by Mr. J. Parry Laws, 
who reports that ‘the micro-organisms in the 
sewer air are related to the micro-organisms in the 
air outside, and not to the micro-organisms of the 
sewage.” Thus do doctors differ. The daily out- 
flow of 1,900,000 gallons from a drainage area of 
1079 acres is treated on 34 acres of sewage farm. 
This farm has just been let for 200/. a year, but it 
includes other land than that irrigated. The Board 
has a total indebtedness of 5,185,734/., and a net 
revenue, after paying working expenses, equal to 
3.6 per cent. on this amount. The water rate is to 
be increased from 6d. to 7d. in the pound. The 
source of water supply is the Nepean River and 
two of its tributaries; the length of canals and 
tunnels is 40} miles to the distributing reservoirs. 


ALLOYs. 
The October issue of Science Progress contains the 


d| first part of a very interesting paper on “‘ Alloys,” 


by Mr. F. H. Neville. Great difficulties arise in 
studying the constitution of these bodies, from the 
fact that most of them are only fluid at high tem- 
peratures, and that they are, without exception, 
opaque, so that the eye is of little assistance in 
determining what changes may be taking place 
within the molten mass. The researches of Van’t 
Hoff and others on solutions have, however, thrown 
considerable light on the constitution of alloys, 
since many of the results obtained with ordinary solu- 
tions of chemical salts have been found to hold also 
with respect to solid and molten alloys. There are 
three different kinds of alloys: (1) a homogeneous 
solution of one metal in another; (2) a homo- 
geneous solution of a definite chemical compound of 
two metals in the one which is present in excess ; 
and (3) a mechanical mixture of two ° different 
liquids, each containing both metals, but in different 
proportions. Alloys of this latter class are not likel 
to be useful in the mechanical arts, and may rma 
up spontaneously, as Professor Roberts-Austen has 
shown in the case of iron-aluminium alloys con- 
taining 40 to 60 per cent. of aluminium. The 
Se a and temperatures at which metals form 
omogeneous mixtures is, therefore, of great 
importance. Mr. Neville holds that if a metal B 
is added to a metal A, both being in the molten 
state, a homogeneous solution of B in A is first 
formed. As the proportion of B is increased, A 
becomes saturated, and a second solution of A in B 
begins to be formed, which is not miscible with the 
first. By adding still more of B, the first mixture 
may be changed entirely into the second, forming a 
saturated solution of A in B. A further addition of 
B simply dilutes this solution. The two solutions 
which can thus exist in presence of each other are 
called conjugate solutions. Raising the temperature 
generally increases the solubility of both the metals, 
so that the two conjugates approach each other in 
composition, until at a certain critical temperature 
they are identical, and above this point A and B will 
be miscible with each other in all proportions. At 
any particular temperature there is a certain solu- 
tion of B in A which is homogeneous, and one of A 
in B which is also homogeneous ; any increase in 
percentage of the metal dissolved will give a non- 
uniform mixture at that temperature. The maxi- 
mum percentage of B in A forming a homogeneous 
mixture at any temperature, corresponds to one con- 
jugate solution, and the maximum of A in B the 
other conjugate solution at that temperature. Above 
the critical temperature all proportions form a 
homogeneous solution. Thus at high temperatures 
a mixture of copper and tin containing large per- 
centages of both is homogeneous, but on cooling 
breaks up into two separate alloys. If one knew 
the conjugate solutions at the points of solidifica- 
tion for the different alloys, it would be possible to 
state @ priori whether a proposed alloy would be 
homogeneous or not on solidifying, but as yet little 
has been done in this direction. The addition of a 
third metal to form a ternary alloy, may increase 





the solubility of the two primary metals in each 


other, and thus sroneiuase to a lowering of the 
critical temperature. he addition of tin to an 
alloy of lead and zine greatly assists in producing 
a homogeneous alloy. If insufficient of the third 
metal is present, there will be at a given tempera- 
ture not a homogeneous mixture, but the alloy will 
break up into two conjugate mixtures. It is thus 
possible to draw a curve for any ternary alloy, show- 
ing what proportions of the different metals must 
not be exceeded if homogeneity is to be secured. 





THE BRIGHTON AND ROTTINGDEAN 
RAILWAY. 

On page 511 ante (issue of October 25) we gave a 
short account of the shore railway from Brighton to 
Rottingdean, stating that the original plan of driving 
by electric accumulators had been abandoned in favour 
of the trolley system. The Brighton Town Council 
are now, we learn, making difficulties about the erec- 
tion of posts on their part of the foreshore. They have 
asked reports on the subject from Mr. May, their sur- 
veyor, and from Mr. Arthur Wright, their electrical 
engineer. The former recommends that the company 
shall complete so much of their line as is outside the 
borough, and make their experiments thereon, in order 
to afford the corporation and the public an opportunity 
of forming a correct opinion as to whether the project is 
likely to be beneficial or prejudicial to the interests of 
Brighton. Mr. Wright reports that, in view of the 
very scanty information obtainable as to the horse- 
power required, and of the fact that the corporation 
deem steam power to be inadvisable, there seem 
to be only two methods of driving that promise a 
commercial success, viz., the trolley system, and the 
compressed gas motor system. We think it a great 
pity that the corporation should have ruled the steam 
engine out of the field. Probably 50 horse-power will 
prove amply sufficient for the propulsion of the car, 
and an engine of this size could have been easily carried 
on the dock. By the exercise ofia little care an absolute 
—— meen nuisances could have been provided. 

t is possible to prevent all emission of smoke by a 
judicious choice of fuel, while the exhaust steam could 
be entirely condensed, by aid of an ejector condenser, 
whenever the tide covered the rails, which we under- 
stand is nine hours out of the twelve. We have no 
hesitation in affirming that the steam engine offers the 
very best method of propulsion under the circum- 
stances. The compressed-gas system could doubtless 
be made to work, but it would be probably expensive 
in operation, and we doubt its suitability for the case 
in question. A 50 horse-power gas engine is difficult 
to start, and is not capable of being reversed. It must 
run all day at a uniform speed, and the manceuvring 
of the car be effected by clutches and gearing, a very 
unsatisfactory arrangement when it is considered 
that it will be surrounded by water the greater 

art of the time, and the passengers will not 
= able to disembark if anything goes wrong. Gas 
engines have been brought to great efficiency, but it is 
not an unknown thing for them to refuse to ignite 
their charges in a very capricious fashion. If such 
an event occurred when the car was in the middle of 
its journey, the accident would have an effect on the 
earnings of the company quite out of proportion to its 
intrinsic importance. The trolley system would, un- 
doubtedly, furnish an efficient and reliable means of 
propulsion, but commercially it is not the right thing 
on a line with one, or at most, twocars. Further, we 
own to a personal objection to see posts standing in 
the water on a foreshore and carrying wires. 
Use may accustom the public to the sight, but it 
is undeniable that it is distinctly unpleasant to have 
posts and wires obtruded on a sea view. The car 
itself may, or may not, be a satisfactory object to gaze 
upon, but at any rate it will soon be past. The posts, 
however, will be permanent, if they be erected, and 
their undoubted utility will scarcely compensate for 
their intrusion on a scene in which they will form a 
discordant element. The advice of the surveyor to 
conduct experiments outside of Brighton is likely, if 
adopted, to prove ruinous to the company, since the 
experiments can only be conducted on a full-sized 
scale. We suppose he desires to have it proved that 
the original plan of using accumulators is satisfactory, 
but it is extremely doubtful whether this result will 
be obtained. Of the possible agents—steam, gas, 
accumulators, and the trolley—the first and last are 
the only ones that promise satisfactory returns to the 
company, unless they are fortunate beyond the general 
experience of railway and tramway undertakings, and 
of these two the former will interfere least with the 
amenities of the situation. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 1. 
Tue American iron trade is in a peculiar situation, 
and the wisest heads refrain from predicting. The 
blunt facts as they are, however, can be given. The 
production of over 200,000 tons of pig iron per week 
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and more are to be built. Steel billets are at a stand- 
still, uncertain whether to advance or decline, New 
work is not rushing in, but there is plenty in sight. 
The Government will accept bids soon for two war- 
ships. The lake aes are filling up fast with 
orders. The locomotive builders have booked orders 
for over 100 engines within 10 days, of which 40 are 
for the Siberian road. Between 10,000 and 11,000 box 
cars and gondolas are wanted, and Pullman says over 
200 railroad companies need passenger coaches, but are 
waiting. The trend is in the right direction, The 
southern 1 pan have taken the advice of social econo- 
mists, and have raised this year only seven million bales 
of cotton, and are selling it at a good price. They 
have raised numerous other crops which they have 
bought in years past and mortgaging their crops to pay 
for. Shop and factory work is improving. Plate and 
structural iron and steel works are well sold up, The 
disposition is to not shade prices at this time for the 
sake of business, because there is so much work on the 
books. New conditions may develop by the time the 
books are clear, The best judges look for a great ex- 
pansion of trade next year. Anthracite coal produc- 
tion is stimulated. Bituminous continues to expand. 
In many sections traffic is restricted by a scarcity of 
cars. The stimulus to an expansion of production is 
at work, and in every industry there is an enlarge- 
ment of facilities, which nothing can check but over- 
production. 





PERSONAL.—Messrs. Thwaites Brothers, Limited, of 
Bradford, have been appointed sole licensees for the 
construction and sale of Capell’s Improved Mine Venti- 
lators in England and Wales. 





Tue New Frrst-Crass British Cavisers.—The three 
first-class cruisers for the building of which by contract 
provision was made in the Navy Estimates for the cur- 
rent financial year, have now been ordered by the Board 
of Admiralty. One of them is to be constructed by 
Messrs. J. and G. Thomson, Limited, Clydebank ; a 
second by the Naval Construction and Armaments Com- 

any, Limited, Barrow-in-Furness ; and the third by the 

airfield Shipbuilding and Engineering Company, 
Limited, Govan; a fourth is being constructed at 
Pembroke Dockyard. These cruisers are of the fol- 
lowing moulded dimensions: Length, 435 ft.; beam, 
69 ft.; and depth, 39 fb. 10% in. The displacement 
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at 25 ft. 3 in. draught is designed to be 11,000 
tons. They are to be armed with sixteen 6-in. guns, 
fourteen 12-pounder guns, and twelve 3-pounder guns, 
There will be two tubes for the discharge of tor- 
pedoes in the submerged part of the ship, and one above 
water at the stern. The machinery, which is to develop 
16,500 indicated horse-power under natural draught, is 
of the triple-expansion type, but with four cylinders, as 
in the Terrible and Powerful. The diameter of the four 
cylinders is to be 34 in., 554 in., 64in., and 64 in., with a 
stroke of 48 in., and the piston speed is to be 880 ft. ~~ 
minute. Steam is to be —— by 30 water-tube boilers 
of the Belleville type, the heating surface of these being 
about 46,000 square feet and the grate area 1450 square 
feet. The pressure at the boilers will be 300 lb., and at 
the engine-room 250 Ib, to the square inch. 





Tue INstiTUTION OF ELEcTRICAL ENGINEERS.—The 
Institution of Civil Engineers have kindly consented to 

rmit the meetings of the Electrical Engineers to be 
Peld in the new building of the former Institution, but 
inasmuch as there is some doubt as to whether the build- 
ing will be sufficiently advanced to allow of the use of its 
lecture hall on the 14th inst., the Council of the Institu- 
tion of Electrical Engineers have decided to postpone the 
opening of their session until the 28th inst. The annual 
dinner of the Institution will take place at the Free- 
masons’ Tavern on Friday, November 29. 





Roya InstituT1oN.—The general monthly meeting of 
the members of the Royal Institution was held on the 
afternoon of the 4th inst., Sir James Crichton-Browne 
presiding, The following were elected members : H.R, H. 
Prince Louis a4 uc d’Orleans, Sir John Evans, 
K.C.B., F.R.S., the Hon. Adrian Verney Verney-Cave, 
Mr. Walter Allcroft, and Mr. James Beale. The managers 
reported that the late Mr. John Bell Sedgwick, M.R.I., 
had bequeathed 3007. to the Royal Institution in aid of 
the Fund for the Promotion of Experimental Research at 
Low Temperatures. The special thanks of the members 
were returned to Sir Frederick Abel, Bart., for his donation 
of 507. to the Fund for the Promotion of Experimental 
Research at Low Temperatures. 





THE PETERSEN AND MacponaLp WATER-TUBE BoILER. 
—Messrs. Clarke, Chapman, and Co., Limited, have 
taken up the sole manufacture of the Petersen and Mac- 
donald patent compound tube water-tube boiler. A sepa- 
rate department in the Victoria Works, Gateshead, is to 
be organised for carrying out the work, a number of 
special machine tools having been ordered for the pur- 
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pose. Some tests lately made by Mr. G. Cawley, of West- 
minster, have given very good evaporative results. We 
propose illustrating and describing this ingenious form of 
water-tube boiler atafuture date. The boiler is especially 
well adapted for up-country use in new countries, where 
transport is a consideration, as the heaviest part in a large 
boiler does not weigh more than 25 cwt., and, moreover, 
no brickwork is required. 





SzwaGce Works aT Cuoriey, LANCASHIRE.—The Cor- 
poration of Chorley have just completed their new 
sewage purification works at) Common Bank Farm, at a 
cost of about 15,0002. Alderman Hibbert, ©.C., the 
chairman of the sewage committee, performed the open- 
ing ceremony on Monday, October 28. The works have 
been 7 by the borough engineer, Mr. William 
Leigh, A.M. Inst. C.E., and the whole has been carried 
out under his direction. The “International” is the 
process adopted. Mr. Leigh has provided tanks of a 
total capacity of 1,120,000 gallons, and polarite filters of 
a total area of about 1500 square yards. The sludge-press- 
ing machinery has been supplied by Messrs. Goddard, 
Massey, and Warner. These new works have been ren- 
dered necessary by the fact that the Chorley sewage farm 
has failed in producing an effluent to satisfy the require- 
ments of the river authorities. 





Lioyp’s REGISTER OF BritisH AND Forkian SHIPPina, 
—The report of Lloyd’s Register of British and Foreign 
Shipping on the society’s operations for the year ending 
June 30, 1895, has just been issued. At the close of the 
year 8736 vessels, registering 12} million tons gross, had 
classes assigned by the committee of Lloyd’s Register ; 
this is nearly 78 per cent. of the steam tonnage and over 
90 per cent. of the sailing tonnage of Great Britain, ex- 
cluding vessels of less than 100tons. During the year 480 
new vessels of 821,367 tons gross were classed by the com- 
mittee of the Register—429 steamers of 766,114 tons and 51 
sailers of 55,253 tons. The figures show an increase of 
8502 tons in steamers, and a decrease in sailing vessels of 
76,549 tons as compared with the preceding 12 months, 
One of the most interesting features of the report has 
reference to the reduction of the society’s fees. ‘* During 
recent years,” says the report, ‘‘the committee have on 
several occasions reduced the society’s charges when cir- 
cumstances were, in their opinion, favourable to such 
a course. Remissions were made in 1883, 1889, 1890, and 
1893, which were estimated altogether to amount to 
over 13,0001. per annum. The present abatement is 
10 per cent. 
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MISCELLANEA. 
Tue Preston Town Council propose to spend 160,000/. 
in the improvement of the Ribble. 


A committee of the Senate have recommended that the 
Nicaragua Canal shall be financed by the United States, 


The eastern portion of the Glasgow Central Railway, 
ag two miles in length, was opened to trafficon Friday 
ast. 


It has been definitely decided to proceed with the con- 
struction of a re at Heyst, at the entrance to the Bruges 
Canal. A full description of the work to be done was 
given in our issue of January 27, 1893. The work in 
question is to cost in round figures 5,120,000/., of which 
1,112,000. will bs provided by the State. 


A syndicate, having its seat at Zurich, have applied 
to the Swiss local and federal authorities for the conces- 
sions of several electric metre-gauge road railways to ba 
constructed in the cantons of Zurich, Argovie, and Zug, 
the plans and designs having been prepared by Dr. Du 
Riche Preller, M.L.E E, 


A Reuter telegram from Hamburg says that an arrange- 
ment has been concluded between the Great Western 
Railway Company and the Hamburg-American line, by 
which the latter’s fast steamers will, in future, call at 
Plymouth instead of Southampton on the voyage from 
New York to Hamburg. he sea voyage is thus 
shortened by 12 hours. 


The traffic receipts for the week ending October 27 on 
33 of the principal lines of the United Kingdom amounted 
to 1,551,744/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,459,788/., with 18,5222? miles open. 
There was thus an increase of 91,956/. in the receipts, and 
an increase of 2174 in the mileage. 


An Association of Engineers has now been formed at 
Bristol, the inaugural meeting being held on Saturday, 
October 26, at the Queen’s Hotel, Clifton, when a paper on 
the ‘‘ Creation and Development of the Steam Engine” 
was read by Mr. H. W. Pearson, M.I.C.E. Dr. P. Ryan 
is the first president, and Mr. F. W. Hudson, A.M.IC.E, 
of 1, Montague-villas, Clifton Wood, the honorary 
secretary. 

The contract for the propelling machinery of the 
cruiser Andromeda, to be built at Pembroke Dockyard, 
has been given to Messrs. R. and W. Hawthorn, Leslie, 
and Co., of Newcastle-on-Tyne. The engines are to be 
of 16,500 indicated horse-power, supplied with steam of 
300 lb. pressure per square inch by Belleville water-tube 
boilers, which boilers are to be made by Messrs. Haw- 
thorn, Leslie, and Co. 


The present revival of interest in horseless carriages 
may make a reference to the Blackburn car, which was 
tried in 1878, of interest. This car was designed by a 
gentleman now residing in Tunbridge Wells, and re- 
sembled an ordinary dogcart with a third wheel in front. 
The car in question was driven by a small steam engine, 
the boiler being heated by benzoline. The engines were 
of the torpedo type, and, with the boilers, did not weigh 
more than 180 lb. The car worked with success, but the 
state of the law prevented any extension of the system. 


The firat meeting of the present session of the York- 
shire College Engineering Society was held on Monday, 
October 28, when Mr. H. MacLaren, M.I.M.E., the 
president, gave his inaugural address. In the course of 
this address he suggested that a remedy for the present 
agricultural depression might be found in the more ex- 
tended use of machinery. Thus, with suitable refrigerat- 
ing plant, butter could be kept fresh for six months at a 
cost of 1d. per lb. for all charges, whilst a freer use of 
steam on the high-roads would greatly reduce the present 
cost of transport. 


The proposals of the London Tramways Company to 
run a line of steamers on the Thames are based, it is 
stated, on the following estimate: Expenses—coal, half a 
ton per hour for 10 hours (five tons per day), or per annum, 
1825 tons, 1825/. ; wages for each steamer (say), 1300/.— 
31251. ; for 30 steamers, 93,750/. ; insurance, repairs and 
depreciation on 32 steamers, 20 per cent. of cost, 52,0007. ; 
cleaning 32 steamers, 5200/. ; wages on two spare steamers, 
2600/.—59,800/. ; total expenses, 153,550. ceipts esti- 
mated as 21/. per day for each of 30 steamers, 22,995/. ; 
profit on selling newspapers, books, and magazines, 10s. 
per day on 30 steamers six days a week (say), 4500/.— 
234,450/. ; excess of receipts over above-mentioned ex- 

nses, 80,900/,, to pay pier dues, traffic expenses, and 
interest on 400,000/. of capital. In estimating the returns 
at an average of 21/. per day for each steamer the directors 
state that they are ‘influenced by the knowledge that five 
tramway cars on the Greenwich and Westminster route, 
which can carry in the aggregate 250 passengers, and run 
80 miles each day, average 211. per day of 8 receipts. 
They, therefore, think that for a stesmer which can carry 
500 passengers, and is to run 62 miles each day, 21. per 
day is a most conservative estimate.” 





“SYLVANIA” AND THE 
**CARINTHIA.” 
To THE EprTorR oF ENGINEERING. 

Str,—I observe from your diagram of the above steamers 
that the stern rises at an angle from the keel, and that the 
rudder ends a good deal above the line of the keel. Can 
you, or any of your readers, say what is the object of this 
arrangement, whether it is a recent innovation, and if so, 
when it was first introduced, and what advantages it 
presents ? Yours truly, 

JOHN JOYCE. 

96, Bishopsgate-street, E.C., November 5, 1895. 


THE 


STEAM BOILER EFFICIENCY. 
To THE Eprror oF ENGINEERING. a 
Srz,—The suggestions of Mr. Muserling for utilising 
the data of boiler tests seem extremely vom. § and admit, 
I think, of a little extension. Sup) we apply them to 
the results of the Lancashire boilers, and compare the 
pounds of water evaporated per pound of coal with the 
ith, of heating surface to firegrate, and we get (see his 
ist) : 


Ib. C. Ib. W. G.S. HS. 
X. ies ies 1 44.6 
IX. i= 3234 1 44.6 
IIL. 1 = = 10.02 1 38.8 
IL. 1 = 992 1 38.8 
and if we average the two we get 
1 12.43 1 44.6 
1 9.97 1 38.8 


which shows very clearly the benefit of the larger ratio of 
heating surface. But this leads me to remark upon the 
great quantity of statistics which are available upon 
boiler *‘ efficiency,” compared with boiler ‘‘ duty.” 

I have been looking into the matter for some time, and 
iv is surprising how few writers treat of the question, 
What should a given boiler do, when working at its best ? 
and when I say at its best, I contemplate both the capital 
involved and the working efficiency. Take, for example, 
a Lancashire boiler 30 ft. by 8 ft. This will evaporate, 
according as it is pushed, any pag! of water up to 
80 tons in the 24 hours from 200 deg. Fahr. I know some 
which are working to-day which do nearly this amount of 
work, and others of the same size little more than half of 
it. The latter give the highest efficiency, and no wonder, 
for the temperature of the gases leaving the boiler in the 
first case is 1150 deg. Fahr., whilst the other hardly 
exceeds 500 deg. 

The fact is that the question of final temperatures has 
been almost entirely neglected. I am going to put down, 
say, boilers for 2000 horse-power. How many should I 
have? A writer in the Electrical Review in 1892, said 
each of these 8-ft. boilers should afford 400 horse-power, 
but to do this, his other figures showed that he must 
evaporate 80 tons in 24 hours. No doubt he could do it, 
but look at the cost ; his gases would be going away at 
1200 deg.; of course he could use economisers, but it seems 
to me that it would be much more economical in the long 
run to have six or seven such boilers and work quietly, 
than to have five and force them to such an extent; and 
this leads me to suggest that we want to work more by 
final temperatures than we have done; driving away at 
1200 deg. must be very destructive as well as wasteful, 
and we ought to apply the information we have got to 
arrive at a decision as to ‘‘ what is good practice.” 

Yours faithfully, 
Durham, November 2, 1895. A. L. STEAVENSON. 
To THE EprTor or ENGINEERING 

S1r,—I have read with much interest the letter under 
this heading, which appeared in your issue of the 1st inst. 

As the method of checking the results of boiler trials 

iven is new to me, I at once applied the formula of Pro- 
essor A. Huet to the results of the trials given in pages 
127, 193, 226, 423, 559 of vol. lix. of ENGINEERING, and 
was both surprised and pleased to find how close the 
results came out after taking into account the varying 
circumstances of each trial and number of possible sources 
of error. : 

The following are the results given by the use of the 
formula referred to : 


I.—Lancashire Boiler. 














for me 


VII.—Lancashire Boiler. 
Ib. C. 28. 



































28.41 1G.S. 
Gs. 1 29.00 H.S. 
H.S. 1 7.2L Ib. W. 
lb. W. 7.35 1b. C. 
208.81 209.09 
VIII.—Lancashire Boiler. 
Ib. C. 65.22 1G.58. 
G.8. 1 61.07 H. 8S. 
n.S. 1 5.58 lb. W. 
Ib. W. 5.23 1b. C. 
341.10 310.77 
IX,—Lancashire Boiler. 
Ib. C. 70.3 1GS8. 
oo 2 61 07 H.S. 
H.S. 1 6 00 lb. W. 
lb. W. 53 1lb. C. 
37259 3£6.42 
X —Lincashire Boiler. 
lb. C. 21.64 1G.8. 
GS. 1 33.27 H.S. 
HS. 1 4 03 lb. W. 
lb. W. 62 1b. C. 
134.16 13407 
XI.—Lancashire Boiler. 
Ib. C. 25.88 1G.8. 
G.S. 1 26.00 H.S. 
H.S. 1 6.31 lb. W. 
lb. W. 6.33 11b. C. 
16382 164.06 
XII.—Burnet’s Dry-Back Tubular Boiler. 
Ib. C. 15.71 1G.8. 
G.S. 1 35.91 H.S. 
HS. i 2.895 lb. W. 
lb. W. 662 11b.C. 
104.00 103.96 
XIIT.—Burnet's Dry-Back Tubular Boiler. 
lb. C.19.21 1G.8. 
G.8. 1 35.91 H.S 
Hs. 2 3 55 lb. W. 
lb. W. 6 65 1lb. C 
127.74 127.48 
XIV.—Burnet’s Built in Dry-Back Boiler. 
lb. C. 21.066 1G.8. 
G.8. 1 34.28 H. S 
is. 1 4.5 Ib. W. 
lb. W. 6.85 1 Ib. C. 
144.26 15426 
XV.—Burnet’s Dry-Back Boiler Built in. 
lb. C.1600 1G8. 
G.S. 1 34.28 H.S. 
BS. i 3.62 lb. W. 
Ib W. 7.75 1 %b. 6. 
124.00 124.69 
XVI.—Babcock and Wilcox Tubulous Botlr. 
lb. C. 47.39 1G.S. 
Gs. 1 61.24 H.S. 
ae; 1 4,70 lb. W. 
lb. W.6.07 1 1b.C. 
287.65 287.82 
XVII.—Babcock and Wilcox Boiler, Tubulous. 
lb. C. 47.97 1G.58. 
we | 61.24 H.S. 
a, 2 4.53 lb. W. 
lb, W. 6.04 11b.C. 
277.65 277.41 


In the above examples I give the ratio of the grate surface 
to the heating surface, which was omitted in the trials re- 
ferred to at the beginning of this letter. 
that these figures may be of interest to a number of the 
readers of your journal, 


I remain, yours faithfully, 
Gro. CARRUTHERS THOMSON. 


Central Chambers, 93, Hope-street, Glasgow, 


October 5, 1895. 





WATER-TUBE BOILERS. 
To THE EprTor oF ENGINEERING. 


Srtr,—Among the correspondence on the subject of 
water-tube boilers, it may not be uninteresting to 
have something from the yachtsman’s point of view. 
Being an engineer as well as a yachtsman, I have had an 
rounity in a fairly long experience with these boilers 
rm a somewhat decided opinion u 
You published in ENGINEERING on 
compat and description of steam yacht 3 J 

y the Herreshoffs, and equipped with two of their 


In the belief 


nm their merits. 
ay 29, 1885, the 
gnolia, built 








lb. C. 20.08 1G.8. 
G.S. 1 16 44 H.S. 
HS. 1 6.3 lb. W. 
Ib. W. 5.63 1 Ib. C. 
112.77 103.57 
II.—Zwo Lancashire and One Breeches Boilers. 
lb. C. 16.00 1GS. 
GS. 1 15.52 H.S. 
H.S. 1 7.92 lb. W 
lb. W. 7.68 11b. C. 
122.88 12292 
III.—One Breeches and Two Lancashire Boilers 
lb. C. 21.77 1G.8. 
G.S. 1 19.92 H.S 
H.S. 1 7.87 lb. W. 
lb. W. 7.2 1 1b. C. 
156.74 156.77 
IV.—Onc Breeches and Two Lancashire Boilers. 
Ib. C. 21.77 1G.8. 
GS. 1 21.77 H.S. 
H.S. 1 6.42 lb. W. 
lb. W. 6.42 1 lb. C. 
139.76 139.76 
V.—alloway Boiler. 
Ib. C. 28.61 1G.8. 
LP ae 28.19 H.S. 
HS. 1 8.22 Ib. W. 
lb. W. 8.1 1 1b. C. 
231.74 231.72 


VI.—Lancashire Builer. 
lb. C. 28.03 1G.8. 
Gs. 1 29.00 H.S. 
ns 62 7.60 lb. W. 
lb. W. 7.86 1 lb. C. 


220.31 220.40 








straight-tube boilers. Before that time (1883) the Herres- 
hoff boiler had been made in the form of a continuous 
coil very difficult to repair away from their shop. 

_ Their present boiler is made of straight, short tubes and 
simple return bends, and can easily be repaired on board 
by the engineer. The repairs consist in replacing 
tubes, for it is undoubtedly true that they sometimes 
give out by small holes forming from the inside on 
the bottom of the tube from an action not ab present 
clearly understood, possibly from the formation of an 
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acid in the decomposition of the oil carried back into the 
boiler by the water, which is used over and over. The 
advantages of the water-tube boiler are its lightness, 
economy of space, ease of repairs, and quickness in raising 
steam. 

These are all essential qualities in a yacht boiler, and 
it is so far superior to any other form for yachts, that it is 
difficult to understand builders not universally adopting 
it. It is undoubtedly expensive, but that is not usually 
the consideration of the first importance in yacht de- 
signing. In a yacht, especially when speed is desired, 
the engines and boilers take up a disproportionate space 
in the best part of the boat, and frequently divide the 
passenger accommodation, mainly because the boiler 
weighs so much that it has to be nearly amidsbips. 

The problem of the Magnolia would have been insolvable 
with a heavy boiler, as it was particularly desired that 
the owner’s quarters should be all forward of the engines, 
and a heavy boiler would have brought her down by the 
stern. A cylindrical boiler is peculiarly wasteful of room, 
as it must be put in a space which is usually nearly rect- 
angular, while the water-tube boiler may be made to fit 
any space exactly. Not only is the boiler easily repaired, 
but several separate boilers can be used, so that the tem- 
porary disablement of one is of minor importance. 

Quickness in raising steam is everything in a yacht 
boiler, as nothing is more aggravating than having to 
wait for steam on the occasion of a sudden determination 
to make an excursion or to change an anchorage, the latter 
being sometimes a question, if not of absolute safety, at 
least of comfort. ith the old Herreshoff boilers, steam 
could be got from cold water in 10 minutes; with the 
later forms, which contain a larger quantity of water, 
somewhat more time is required, but they are still very 
quick. An old-fashioned yacht boiler, in which the en- 
gineer can light his fires, and then go ashore for two or 
three hours, sure that on his return he will find the water 
up to 200 deg., is not adapted to yachting requirements. 

The principle of small water spaces in contact with the 
fire is a correct one, and must finally prevail, and such 
changes frequently come from outside designers; witness 
the Serpollet form of boiler figured in your issue of 
October 25. 

Yacht builders seem also to be very slow in adopting 
twin screws, now coming so rapidly into favour in mer- 
chant vessels. The Magnolia was one of the earliest 
examples among the yachts, and several times the arrange- 
ment proved of the utmost use. Upon one occasion, after 
the breaking of a tiller rope, I had no difficulty in bring- 
ing the yacht into a crowded harbour at night, steering 
by the screws. Yours respectfully, 

October 30, 1895. FarrRMAN ROGERS. 





To THE Epiror oF ENGINEERING. 

Sir,—M. Normand (a, page 491) assures your readers 
that he had never before heard of the early water-tube 
boilers to which I directed his attention, embodying the 
principle of external return tubes, which he erroneously 
attributed to Commandant du Temple. His disclaimer 
was not necessary, as I am sure no one supposed that 
when he wrote his paper, he was at all aware that M. du 
Temple was by no means the first to make boilers on this 
principle. That this is so, however, the patents I have 
quoted, and a reference to the history of early steam 
carriages, will show. 

b. M. Normand said in his paper (see page 59), “* when 
the boiler is at work the pressure in the inferior reservoir 
is always less than in the upper one.” 

I proved (pages 480, 465) that this statement is exactly 
contrary to the real state of the case. 

M, Normand now sees that I was right, but says he had 
sufficient confidence in the intelligence of his hearers to 
suppose they would know this meant ‘‘ when the boiler is 
at work the pressure in the inferior reservoir, minus that 
due to the head of water, is always less than in the upper 
one. 

As he had not previously mentioned any ‘“‘head of 
water” at all, he was demanding a good deal from the 
intelligence of his hearers! No one can express himself— 
when he chooses—more clearly than M. Normand, and I 
claim that his words, as printed, could not bear any other 
interpretation than that I gave them, viz., that ‘‘ the 
pressure in the inferior reservoir 7s always less than in the 


“— one.” 

. Normand does not mention which of the various 
‘heads ” referred to in the course of this discussion and 
in Mr, Thornycroft’s papers, he means, but the static head 
is the only one which will make his sentence just quoted 
agree with the facbs. 

It is not a little confusing, however, to find he expects 
us to understand that when he speaks of pressure he does 
not mean the actual pressure at all, but only what it 
might be under circumstances which do not exist so long 
as there is any water in the return tubes. 

Does he wish to substitute ‘‘ pressure minus that due to 
the head of water ” for the word ‘‘ pressure” wherever the 
latter occurs in his paper? The result would be very 
exasperating to any one trying to find out what he really 
wished to convey. As I have already shown in my pre- 
vious letter, some of these passages are contradictory, and 
of this he has given no explanation. 

His further suggestion, that by “‘ pressure” he meant 
*‘the residuary force acting on the water to produce 
motion” is somewhat obscure. What residuary force in 
the lower reservoir has he in his mind ? 

c. M. Normand is so ready to accept old ideas as new 
that I ought not to be surprised that he credits me 
with being the first to demonstrate the very obvious 





* As he writes “ &c.” after “water,” and leaves the 
conclusion of his sentence to the intelligence of his readers, 
perhaps he will kindly correct me if I have not put the 
words which he intended, 





reason why bubbles rise, just as he credited M. du 
Temple with being the first to introduce external return 
tubes. I cannot claim this honour, however, for though 
I certainly worked out the theory myself, I am informed 
it is to be found in several text-books. He thinks the 
Archimedian principle a better ‘‘explanation.” Does he 
not see that Archimedes merely described a pheno- 
menon, while I gave the reason for it ? 

d. Hesays ‘“‘‘D. I. X”’ believes that firebars are ex- 
posed to the greatest heat attainable in a boiler.” If your 
readers will turn to page 430, they will see I spoke of 
‘*the parts of these tubes exposed to the greatest heat,” &c. 
Does M. Normand imagine any other parts of the tubes 
are exposed to such a roasting as those I referred to? It 
may or may not be true that if the tubes were laid on the 
coals instead of under them they would be hotter, but 
that has nothing to do with what I said, since no part of 
the tubes zs in such a position. 

e. Iam sorry M. Normand has come to the end of all 
he had to say in favour of drowned tubes—it is so little ! 

If he is satisfied with Mr. Thornycroft’s opinion as to 
the advantages which boilers with undrowned tubes 
possess over those which discharge below water, he is pay- 
ing that distinguished engineer a not undeserved compli- 
ment, but, as others may prefer to examine for themselves 
the experimental evidence on which that opinion is 
founded, I am obliged to you, Sir, for giving me the 
opportunity of drawing attention to ib. 

When, however, M. Normand adds that drowned-tube 
boilers are doing equally good service, he is again speak- 
ing rather ex cathedrd. 

I think engineers generally will prefer to rely on 
the experiments proving that while at moderate rates 
of working one may do almost as well as the other, at 
high rates of forcing the drowned tubes quickly become 
more dangerous, and are at all times just twice as liable 
to priming.* 

In reply to Mr. Keay, the upward force is precisely as 
I stated ; the downward force is the actual weight of the 
bubble, and the difference between the two gives the 
sensible (no pun intended) force with which the bubble 
tends to rise. 

To work out the vertical components of the radial forces 
acting on a bubble would be tedious ; but if he will take a 
simpler case, say, a 12-in. cube with vertical sides, the 
density of which is half that of the water, he will find 
the results of applying either method of calculation agree 
absolutely. 

I proposed no new law, but explained : 1. Why a bubble 
rises, 2. Why in doing so it tends to move in a vertical 
line. The Archimedian principle does neither, and is 
merely a useful but arbitrary statement of a fact, of 
which it gives no explanation whatever. In reply to 
his other question, ‘‘Chambers’ Dictionary” says base 
means “low in place” and apex the ‘‘summit.” I meant, 
of course, the lowest and highest points of the bubble 
respectively. I hope he will not say a round bubble has 


no point ? 
Yours faithfully, 
1s AD. © 
P.S.—I find the name I gave as Eva was really Eve, 





To THE Eprtog or ENGINEERING. : 

Srr,—The argument put forward by Mr. Durston in 
proof of his contention that the Terrible will be able to 
maintain 25,000 horse-power as long as coal can be had, 
is based upon a transparent fallacy. He says that the 
Sharpshooter on trial has shown certain results, which, if 
her boilers are drawn out to the scale of the Terrible’s, 
prove his case. But hedid not draw out the engines of 
the Sharpshooter to the same scale, which makes all the 
difference, for the Terrible’s engines indicating 25,000 will 
be doing their best, while the Sharpshooter’s were running 
easy. ‘The comparison would not hold good with cylin- 
drical boilers, still less with Belleville, where a slight in- 
crease of coal consumption due to reduced economical 
working of the engine is accompanied by a further increase 
of co — due to the rapid fall in rate of 
evaporation in the boiler as the rate of combustion in- 
creases, Besides, there is no proof that the Terrible’s 
boilers with a pressure only 10 lb. higher than the Sharp- 
shooter’s will supply steam at about 60 lb. higher pressure 
to the engines, or proof that the circulation in the Ter- 
rible’s boilers at the higher pressure will be as rapid as in 
the Sharpshooter’s at the lower one. 

The Terrible has engines with cylinders 45 in., 70in., 
76 in., and 76in. in diameter, working at 210 lb. pres- 
sure; and, running at a piston speed of 880 ft. per minute, 
they are to indicate 25,000 horse-power. One low-pressure 
cylinder would be 108in. in diameter, and the engines would 
be practisally identical with those of the Norddeutscher 
Lloyd boats of the Aller class, which gave about 7500 
horse-power with 840 ft. piston speed, the steam pressure 
being 150lb. They are practically double the dimensions, 
or four times the power of those of the Seaford, which in 
ordinary work gave about 4000 horse-power, at about the 
same piston speed, with a pressure of 160]b. And they 
do not differ widely from those of the Messageries steamer 
Australien, which, Maudslays say, indicated 7650 horse- 

wer on trial, with steam of 180 lb. pressure. So if 

r. Durston is going to maintain 25,000 in the Terrible, 
he will have to supply steam at quite 210 lb. pressure, 
and in great abundance, as much as the engines can be 
made to take; and she will then be indicating 11 horse- 
power per square foot of grate. This estimate is based on 
the assumption that the power will increase directly as the 


*See also the last sentence of my former letter on 
page 431. Other experiments bearing on the question of 
security are described on page 181, vol. cxx., Minutes of 
Proceedings of Civil Engineers, where the danger to life 
and property is shown to ke with drowned tubes more 
than twice as great as it is with Thornycroft boilers. 





steam pressure, the piston speed remaining the same ; so it 
appears that engines with half the cylinder diameters of 
the Terrible, say 224 in., 35in., and 54in., would be 
for one-fourth of her power, that is, 6250 horse. 
he Sharpshooter’s engines having cylinders 22 in., 34 in., 
and 51 in. in diameter, they should, assuming them 
strong enough, be good for 6000 borse-power, at 880 fb. 
per minute, with steam of 2101lb. pressure, and 4500 with 
steam of 1551b. They were built for this latter power, 
and that they did not attain to it, was not the fault of the 
engines ; stil], in the case of one of her class, the Renard, 
4200 was reached. 

The Sharpshooter on her proof trial gave 11 horse- 
power per square foot of grate, not with all her boilers av 
work, but with a portion of them, having about 200 square 
feet of grate, the 4500 horse-power engine being eased 
down to about half that power. Mr. Durston alleges that 
this run at reduced power and reduced steam pressure is 
positive proof that the full power can be maintained in 
the Terrible under conditions of working as different as 
it is possible to conceive. The rate of coal consumption 
per square foot of grate in the lower power trial may be 
one that can be maintained, but the inevitably larger rate 
of combustion for the same horse-power per square foot 
of grate in the higher power trial may be impossible of 
maintenance, at all events the one case does not prove 
the other and severer one. Mr. Durston seems to have 
assumed that so long as there was one square foot of 
grate in use for every 11 horse-power, the coal burnt per 
square foot would be the same, irrespective of the condi- 
tions under which the engines were working. All I can 
say is, that Mr. Durston is going to have his eyes opened 
to an extent he fails to realise. Maudslays say that 
the Messageries boats are fairly economical at the powers 
pa, pre they admit that to run them at full speed 
would be simply ruinous ; that is, it would be ruinous to 
run the Australien at 7650 horse-power with steam of 
180 lb. pressure, about 12 horse-power per square foot of 
grate. But Mr. Durston proposes to get 12,000 horse- 
— out of an engine very little larger than the Austra- 

ien’s, by raising the steam pressure 30 lb., and having 1 ft. 

of grate per 11 horse-power, a feat which will be still more 
ruinous, Then the North-West with 812 square feet of 
grate should give nearly 9000 horse-power, and the Ken- 
sipgton has shown that her —— are ~—_ enough for 
8000, but she does not approach anything like that, even 
if all her boilers could be worked at once, which they can- 
not, a fact Mr. Durston ignores. The North-West, like 
the Terrible, has her engines so designed that unless the 
full pressure of 200 lb. is forthcoming, the legend power 
cannot be attained, and the miserable show she is making 
points to a distinct failure of the Belleville boiler to supply 
steam at pressures of 200 lb. and over; in which case the 
Terrible will not maintain 25,000 horse-power as long as 
coal can ad; and the Sharpshooter’s trials at low 
pressures do not prove she can. 

The Tamise is herself a sufficient illustration of the 
fallacy of Mr. Durston’s argument. Her engines do not 
differ widely from the Sharpshooter’s, and the half-size 
Terrible’s, having cylinders 234 in., 35 in., and 51 in. in 
diameter, that is, they should be good enough, running abt 
880 ft. a minute piston speed, for 6000 horse-power with 
210 Ib. pressure, and 4500 with 155 Ib. They appear to 
indicate about 4000 in ordinary work, and as the boiler 
— is 242 lb., either they are amply large, and there- 

ore should be fairly economical, with the same differer ce 
between engine and boiler pressures as in the Terrible— 
50 lb.—giving the engines steam at 190 lb. pressure; or 
else they are worked with a greatly reduced pressure, as 
the only means of giving the engines more steam than 
water. In any case, working at 11 horse-power per 
square foot of grate, they should not be particularly extra- 
vagant; as a matter of fact, the consumption comes out 
not less than 2.6 lb. per indicated horse-power per hour, 
As the Terrible has six times her boiler —s and is 
to indicate six times her power, in engines four times the 
size, it looks aa if she would burn at least 660 tons a day 
for 25,000 horse-power. The Seaford, for the same power, 
would represent 480 tons a day, so the Terrible will burn 
her 3000 tons in 44 days, whereas if she had had cylin- 
drical boilers she could have gone on 6} days, it will take 
1100 tons more coal to enable the Terrible to steam as 
long at full speed as she could have done with cylindrical 
boilers. As to keeping up the power for 44 days, it seems 
to take the Tamise all her time to keep it up for as 
many hours. Then, if 11 horse-power per foot of grate 
is to be maintained in the Terrible, it should also be 
maintained in the Ohio, easily, because if one engine of 
the former, half-size, 224 in., 35in., and 54 in, is good 
for 3000 horse-power, the engines of the Ohio, 224 in., 
$2 in., 45in., and 64in., would be working very easily 
indicating 2000 horae-power. She has arrived safely at 
New York, having made a ap a ata speed represent- 
ing about half that power; and, surely, if the Sharp- 
shooter’s 1000 miles runs are to be taken as evidence, 
such a run of 3000 miles must also be taken. Maudslays 
have been making some evaporative tests with boilers 
for the Kkerson, but as they were only loaded to 200 lb. 
pressure, they are useless as regards the Ohio, or the new 
cruisers; but taking them as they stand, they would 
show 40 tons consumption a day in the Ohio, and sa 

2300 horse- power. hat on earth is the use of suc 

tests in face of the actual performance of the ship at sea ? 

The Ohio has 192 square feet of grate and 6000 square 
feet of heating surface, the.Cunard steamer Carinthia has 
229 square feet of grate and 9600 of heatingsurface. Both 
these ships arrived in American ports the same day, or 
thereabouts ; the latter is a big — box half as bi 

in, or more, than the former, and with only the sm 
difference in boiler capacity, indicated above, she steamed 
half as fast again as the Ohio, and proved the case Mr. 
Howden put before the Institution of Naval Architects in 
1894 right up to the Lilt. I know nothing about Mr, 
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Howden more than I read about him, but I know some- 
thing about his system ; and, in my opinion, to deny the 
—— facts bearing on the capabilities of that system, 
and at the same time put forward a lot of useless bogus 
tests, and the most ridiculously illogical and fallacious 
arguments in favour of the prostitution of a lot of new and 
costly cruisers, by fitting them with a substitute for a 
boiler which a mercantile shipowner would not look at, 
and whose value is very fairly summed up by Mr. J. R. 
Robison, is a national scandal, 

Suppose the engines of the Tamise strong enough to 
Pan 210 lb. initial pressure, and suppose she had 17 
instead of 12 boilers, to carry 260 lb. pressure, she would 
be “wee for 6000 horse-power, according to Mr. Durston. 
If the engineer in charge were to raise steam in six boilers 
only, supply this steam to the engines at 150 lb. pressure, 
and ease them down to 2000 horse-power (a smaller pro- 
- having previously been fitted to enable the power to 

developed at a fairly high piston speed, relatively much 
ro than at the full power of 6000 horse-power); and then 
tell the owners that that was proof positive that the 6000 
horse-power could be maintained as long as coal could be 
had ; the owners would say: ‘‘ Surely this man has be- 
come deranged ; we know the difference between an engine 
going easy and one going as h as it can be driven.” 
And yet this is the argument, no more, no less: it is a 
complete fallacy, but upon it the policy which has led to 
the boiler installation of all the new cruisers is based. 

I am, Sir, your obedient a, 
RGUS. 





To tHe Eprror oF ENGINEERING. 

Sir,—In your last issue appears a letter from my 
esteemed friend Monsieur Normand, in which occurs a 
statement to which, with your permission, I beg to take 
exception. I allude to the following : 

‘*Commandant du Temple was the first to apply to 
steam boilers that most important principle of the return 
of water outside the fire, perhaps the greatest improve- 
ment for the last 30 or 40 years’’? 

And as a note of interrogation is put after the passage 
it evidently is meant to call forth criticism. 

I do not wish to detract from the credit due to Com- 
mandant du Temple, one of the pioneers of the modern 
water-tube boiler, to whom sufficient credit has not been 
given in this country for the part he took in the recent 
change in boiler construction. Nor do I wish to call in 
question that he was the first to adopt the return down- 
pipes outside the fire (about which I am not informed) ; 
but I do unquestionably dispute that the outside down- 
pipe isan “improvement.” We formerly adopted such 
outside tubes—four in number (two at each end). We 
first dispensed with two and then with the remaining two, 
finding the efficiency of the boilers unaltered by these 
changes; consequently for some years we have not pro- 
vided outside down tubes, and nothing has occurred to 
lead us to re-adopt them, although a very large number of 
our boilers have been made both in this country and 
abroad, and are successfully and economically working. 

Among the many leading firms using our water-tube 
boilers, I may mention Messrs. Belliss and Co., Messrs. 
Doxford and Son, Earle’s Shipbuilding Co., and Messrs. 
Hawthorn, Leslie, and Co., also the Vulcan Shipbuild- 
ing Company, of Stettin, and I can say, with confidence, 
that all these firms of undoubted ability, and many others, 
are thoroughly satisfied with the results obtained, and 
they have expressed themselves as highly pleased they 
selected these boilers for their vessels. Further, I ma 
refer to the results lately obtained in the Sokol, with whic 
your readers will be familiar, in which vessel our boilers 
were used. In all the above and a large number of others 
there are no down-pipes, 

Experiments shew that in our boilers the circulation is 
most rapid, but it must be borne in mind that the tubes 
being straight and short, the resistance to the flow of water 
is much less than when long and tortuous tubes are 
adopted, and we fix the tubes in the steam chamber below 
the water level. 

I think it will be admitted these facts indicate that ex- 
perience has shown that in the form of water-tube boiler 
we adopt, outside down-pipes are unnecessary, and, there- 
fore, cannot be looked upon as one of the ‘‘ greatest im- 
provements.” 
I remain, Sir, yours truly, 

A. F. Yarrow. 
Isle of Doge, Poplar, London, E., November 5, 1895. 





To THe Eprror oF ENGINEERING. 

S1r,—I shall feel obliged if you will kindly allow me 
to make a few remarks on Mr. Howden’s letter of the 
26th ult, Mr. Howden says, “‘ As my forced draught has 
been referred to in connection with this case, I may men- 
tion that, though now applied to nearly 400 steamers, this 
is the first case, te my knowledge, that any such damage 
to furnaces has occurred among the thousands of them to 
which it is applied, and further, that during 30 years’ ex- 
perienee of working cylindrical boilers, this is the first 
instance in which any such damage to furnaces has 
occurred in the line of my own experience.” 

Here, however, is a case that came under the writer’s 
observation lately. A large cargo-carrying steamer was 
built by a well-known Clyde firm famed for that class of 
work, with cylindrical boilers 180 lb. pressure, with 
‘* Howden’s forced draught ;” on her maiden voyage to 
the East her furnace crowns came down, and she had to 
steam home to Glasgow under reduced pressure. The 
writer is at a loss to understand how Mr. Howden, or his 
executive, with their 10 years’ experience of forced 
draught, did not hear of this case, the steamer lying for 
three weeks almost within speaking distance of where 
** Howden’s forced draught ” had its birth. 

I remain, Sir, your obedient servant, 
D&rENDER. 
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TRADES UNIONS AND THE ENGINEERING 
TRADES, 
To THE EprTor oF ENGINEERING. 

Srr,—A very instructive article on ‘‘The Lack of 
Employment for Cotton Operatives” appears in the 
current issue of your contemporary, the Textile Mer- 
cury, which is a startling and ominous statement of 
facts respecting the decline of the Lancashire cotton 
trade and the position which the trades unions have 
assumed towardsemployers. It is clearly shown that a 
group of 19 Oldham spinning companies, whose shares 
at the end of 1876 were at current prices worth 1,043,355/. 
are at present only worth 356,950/., and it is remark 
that ‘only the coal, iron, and steel trades would be able 
to show anything like the same result.” 

This last remark does not make things at all promising 
for the engineering trade, and there is doubtless a great 
deal of truth in it. Foreign competition from firms em- 
ploying men who work longer hours for less money than 
our men, and, I have reason to believe, put ina better and 
more honest day’s work, and the maintenance of wages at 
all costs for our own operatives, has undoubtedly brought 
many British firms to the Bankruptcy Court. A number 
of large businesses are now carried on abroad by English 
houses, who have evidently been similarly advised to the 
Higginshaw Mills Company, of Oldham, which is recom- 
mended by a correspondent in the Oldham Standard as 
follows: “* The best course is to get their creditors to join 
them in some such scheme as this, viz. : To abandon their 
mill ; to build a new one, removing the machinery (and 
the plant, as far as practicable) to one of the many 
countries of the world where the production would have 





a protective duty in its favour, and where mere hours 





could be worked for less wages. They would thus have a 
chance of reaping a good profit en: of a certain loss.” 
This gives a fair and gy fg that the manufac- 
ture of English goods b nglish firms having their 
factories abroad, but sellin g at home, is a form of 
foreign competition which must in the long run ruin the 

British workman, unless he makes up his mind to work 
with his employer instead of against him when a close 
“cut” piece of work is offered. It is, of course, unfair to 
expect the workman to submit to a reduction of wages in 
bad times unless the employer consents to a correspond- 
ing rise when business is good, and it therefore becomes 
necessary for some system of profit-sharing to be adopted 
by manufacturers on an equitable basis. Such a system 
might, I would suggest, be worked by paying the work- 
man a wage below the amount he would earn at trade 
union rates in an ordinary working week, and adding to 
it a percentage of the profivs of the business, when any. 
This plan would make each man directly interested in the 
success of the business, for the more profit made the 
greater would be his wage. 

_ The foregoing ia, of course, only a suggestion, and is 
simply — by a fear that an antagonistic policy be- 
tween the employers and the employed, as represented by 
their unions, will eventually land the engineering trade 
in the same unfortunate position as the cotton-spinning 
industry. If, Sir, you would open your columns to a dis- 
cussion of the question by others better qualified than 
myself to consider it, it is — that some workable 

ropositions might be arrived at, and a united stand made 

y employers and employed against the common enemy 
—the under-paid, under-fed, long-hour-working foreigner. 

T am, Sir, yours obediently, 
London, November 5, 1895. PROMETHEUS. 
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THE SPECTRUM OF THE BESSEMER 
FLAME AND THE HARDENING OF STEEL. 


To THE Eprror oF ENGINEERING. 


Sm,—I have read with great interest the valuable 
paper by Professor Hartley on ‘‘The Thermo-Chemistry 
of the Bessemer Process,” in which he deals with the 
spectrum of the Bessemer flame, which was brought 
before the Iron and Steel Institute at its recent meeting. 
By it considerable light has been thrown on what may be 
termed the thermo-chemistry of the Bessemer blow. I 
think with Professor Hartley that the luminosity of the 
Bessemer flame is in great part due to vaporised manga- 
nese and iron, more especially the former. I may men- 
tion also that even in the early period of the Bessemer 
process the formation of carbonic oxide was considered 
probable ; of course direct proofs could not be obtained. 

As stated by Mr. Tucker, we both worked with the 
spectroscope for a long period, at a time when the instru- 
ment was almost unknown at the iron works. 

Although a vast mass of interesting matter was thus 
accumulated, yet the results on the whole were of little 
practical use. This in part was due to imperfect appa- 
ratus and the limited time at our disposal. Whilst, how- 
ever, Mr. Tucker was engaged with the spectroscope at 
Rhymney, I conducted a series of temperature experi- 
ments, with a view of ascertaining, if possible, the rela- 
tive volatility of some of the common elements. 

I succeeded in photographing spectra showing that, 
varying the temperature, a series of spectra might be 
obtainable roughly in accordance with the heat applied. 

Moreover, these spectra could be obtained at will, and 
were not merely accidental results which could not be 
repeated. 

In this way the spectrum of steel could be varied ; and, 
as might be expected, lines due to a more volatile body 
than iron were first seen, 7.c., when these were present in 
sufficient quantity. 

It is curious that in nearly all samples of commercial 
iron and steel, copper and manganese could be detected. 

Ultimately a rough temperature classification of the 
relative volatility of many elementary bodies was experi- 
mentally drawn up, and published in the Journal of 
the Iron and Steel Institute nearly ten years ago—an 
abstract entitled, ‘‘Oa the Spectra of Gases and Vapours 
Evolved from Iron, &c.” The ready volatility of man- 
ganese and copper was clearly shown. The results, in 
fact, as regards manganese, accord with those of Pro- 
fessor Hartley and M. Mossian. Ib was the same when 
either iron or steel was heated in a vacuum—man- 
ganese could always be detected. A whole series of com- 
parison spectra placed this beyond doubt, even with the 
imperfect appliances which I was compelled to use. 

The results of nearly ten years spectroscopic work may 
be summarised as follows: Iron in a vacuum slowly 
evolves hydrogen at a temperature of 70 deg. to 80 deg. ; 
applying heat the H lines become prominent, in ad- 
dition a sublimate condensed in the cold end of the 
tube. Manganese and copper lines were detected, manga- 
nese heated in vacuo was distinctly vaporised ; copper 
also; also substances such as zinc, cadmium were vola- 
tilised when heated in vacuo. Iron heated in the blow- 
pipe flame gave lines which, as far as could be ascertained, 
did not appear entirely due to iron. 

Three distinct spectra of commercial iron have been 
studied; 1. Lowest heat, a manganese spectrum; 2. 
Higher heat, manganese with other lines; 3. Complete 
iron spectrum. 

It is probable that something akin to dissociation takes 
place at ordinary temperatures ; at a higher heat, this is 
accentuated ; at still higher temperatures, the usual com- 
plicated spectrum of iron, &c., is obtained. 

Further, there were indications that fused iron or 
steel evolved vapours at ordinary atmospheric pressure ; 
these were not identified, but were certainly in part iron. 

The presence of something intermediate betwixt iron 
and manganese was suspected but not proved. 

As the result of a long series of patient experiments, I am 
inclined to view iron as a complex body, and by no means 
the simple element it is de assumed to be. Recent 
research, so far as I understand it, appears to confirm this 
supposition. 

Spectroscopic observations, combined with other modes 
of research, point to this conclusion, in spite of some 
obscure phenomena as yet awaiting explanation. 

As regards Mr. Howe’s paper on the ‘‘ Hardening of 
Steel,” I have found it difficult to thoroughly grasp Mr. 
Howe’s meaning ; on the whole, however, I gather that 
whilst not absolutely endorsivg some of the recent specu- 
lations as regards the allotropic forms which iron may 
assume, he admits the probability of some molecular 
changes, assisted, however, by the presence of what he 
terms chemically combined carbon. 

The fact that carbon in this form acts as a brake, pre- 
venting the departure of iron from the 8 state, is pro- 
bable enough ; but seems to require further confirmation. 

hen discussing the allotropic difference between graphite 
and the diamond, he remarks that graphite in a sense be- 
comes a different thing at every different temperature, but 
these are not at all like the diamond ; he terms the com- 
plete allotropic change major allotropy, the others minor 
allotropy, and lays stress on this distinction, which can 
hardly hold good. 

Granting that a change of some sort occurs, which is 
permanent, this classification will not help us much ; if 
a change occurs it must be admitted, and, therefore, we 
do not need lay stress on the distinction referred to. 

Referring to the glass hardness of quenched high carbon 
steel, and that nowhere do we get an increase of hardness 
proportional to the other effects, and alluding to iron 
hardened by manganese, nickel, &c., the author’s views 
accord with my own experience. I have to a limited 
extent observed and commented on the physical effects 





of carbon in steel as compared to other alloys or solutions 
of metals in iron. 

I have ventured to suggest that for certain uses it might 
be desirable to use iron practically free from carbon, 
substituting, of course, some other suitable metal or ele- 
ment. 

Herein I appear to be somewhat in accord with Mr. 
Hadfield, who observes that if we could obtain an abso- 
lutely carbonless iron alloy, some of Mr. Howe’s state- 
ments might not ba fully borne out. 

As regards the modern allotropic pe A when applied 
to iron, I am of opinion, as the result of a long and varied 
experience in the manufacture of iron and steel, both in 
the laboratory and outside practice, that certain irre- 
gularities or changes in the physical properties of the 
metal often occur which can only be referred to allo- 
tropic change, possibly what Mr. Howe terms minor 
allotropy, although I do not think the distinction abso- 
lutely necessary. 

Another matter which, although somewhat beyond the 
subject matter of Mr. Howe’s paper, seems to require 
attention, is the isolation and quantitative estimation of 
the compounds or aggregates of which steel is built up— 
no one now says positively that steel is homogeneous. 

Beyond the isolation of the iron carbide (Sir F. Abel) 
and a little quasi-quantitative work in other directions, 
this field for investigation remains open. If a and 8 
iron be present, why not attempt their separation and 
quantitative estimation ? The same may be said of other 
Paper et compounds —— present. These might 

isolated by suitable solvents much in the same manner 
as the iron carbide. 


Newport, Mon., October 28, 1895. 


JOHN Parry. 





THE WATER SUPPLY OF TORONTO. 
To THE EpiTor oF ENGINEERING. 

Srr,—It may interest some of your readers to learn 
that Toronto has now to grapple with one of those costly 
problems of modern engineering which sooner or later has 
to be resolutely solved by every civilised community. 
For a quarter of a century our water supply has been 
drawn from Lake Ontario, south of the island on the city 
front, by means of a steel and wooden conduit about three 
miles long, and then pumped up-hill to the reservoir three 
miles further. But owing to the city sewage leaking into 
the pipe and storms on the lake constantly stirring up the 
mud and filling the water mains with deposits of sand 
and dirt, a ——— of pure water has become an impos- 
sibility, and there is a strong agitation in favour of securing 
a supply by gravitation from one of the 800 lakes in the 
central portion of the province. In addition to which 
there is the growing dislike to being entirely at the merc 
of the Pennsylvania coal-miners for our fuel supply, whic’ 
causes an annual drain on the resources of the city to the 
extent of 1,500,000 dols. Six weeks ago, by accident or 
design, a plank found its way into one of the conduit man- 
holes ; the pipe was soon emptied ; part of it rose to the 
surface for the second time in its history, and the system 
at once collapsed, and entailing an estimated cost for 
repairs of 50,000 dols. In the meantime 175,000 citizens 
have the option of either drinking a mixture of bay water 
and sewage, or enjoying the luxury of chasing around the 
streets after the water carts which bring a temporary 
supply for drinking purposes from the junction five 
miles away. The city engineer proposes the construc- 
tion of a tunnel under the bay to cost 540,000 dols., 
and a majority of the council favourable to the scheme 
have decided to submit it to a vote, but the citizens are 
dead against it, and are tolerably certain to vote it down 
and cry out for water by gravitation, for although Lake 
Ontario has a superficial area of 10,000 square miles, and 
is 500 ft. deep, there are three valid objections to taking 
our water supply from it, viz. : (1) The enormous and ever- 
increasing cost of pumping a limited quantity up-hill ; (2) 
the contamination by sewage of the source of supply ; (3) 
the mud and sand entering the intake pipe whenever there 
is any wind on the lake. The construction of a tunnel 
under the bay is but a small part of the trouble. The city 
sewage, which pollutes the entire water front for a distance 
of 10 miles, has to be got rid of at the cost of a grand trunk 
sewer nine miles long, and which will have to pass under 
a deep water cut, and then be pumped upto a higher level 
in order to give it sufficient fall to the outlet four miles 
further east, where two serious difficulties present them- 
selves—the westerly current in the lake carrying a per- 
centage of sewage to the intake pipe, and the hostility of 
all the property-owners for a mile on each side of the out- 
let. To place this or any other pumping scheme on a 
sound sanitary basis, will involve an outlay of more than 
10,000,000 dols. without giving us pure water. The Great 
Niagara River empties into Lake Ontario directly opposite 
Toronto, and the water being some degrees warmer, flows 
on the aurface, and striking the shore on this side creates 
a westerly current in seeking its level. Ib drains 150,000 
eqaane miles of territory, which in a few years will be 
inhabited by 100,000,000 people; their sewage comes down 
the Niagara River, and helps to pollute our source of 
supply. But by bringing the city water from Lake Simcoe, 
which is many hundreds of feet higher than this point, and 
which has a superficial area of 1200 square miles, an aque- 
duct could be built to furnish 500,000,000 gallons of water 
= - sufficient to drive all the machinery of the city, 

ight the streets, and furnish electric power to run 1000 
street cars, flush out all the drains, and drive the sewage 
away from the wharves, and in the near future reduce our 
foreign coal bill by 1,000,000 dols. per annum. Such an 
aqueduct will cost as much as the tunnel and sewer scheme, 
but that would end the expense, and give the city a valu- 
able franchise, besides measurably lowering the annual 
death rate. The city council, after much opposition and 
hostile criticism for employing an English engineer, have 





engaged Mr. Mansergh, of London, to come over, examine 
all the propositions, and give an expert opinion on the best 
system to adopt. If he decides in favour of gravitation, 
we may expect the work to commence without delay ; but 
if the tunnel is to be recommended, it will be voted down, 
and the question shelved indefinitely. I inclose you 
papers showing the proposed tunnel, &c., and remain, 
Yours truly, 
RicHarD H. Daron. 
29, Magill-street, Toronto, Canada, October 15, 1895. 





THE ACCURACY OF VALVE GEARS. 
To THE EpiToR OF ENGINEERING. 

Srtr,—It is a common remark of inventors and their 
friends, in describing the claims of new valve gears, to say 
that they are mathematically correct, or that they give an 
excellent or nearly perfect distribution of steam. Mr. 
David Joy made such a claim in first describing his radial 
valve gear(see Proceedings of the Institution of Mechanical 
Engineers, 1880, page 425). He made a similar claim in 
his recent paper on his new hydrostatic single eccentric 
gear before one of the engineering societies, as reported in 
the technical journals some two years ago. Regarding 
this later gear of his, he particularly mentioned, as a 
proof of its excellent accuracy, that the beat of the exhaust 
was beautifully regular, not at all like the irregular beat 
characterising the common double eccentric and expansion 
linkgear. Alexander Morton, in his paper of 1882 before 
the Glasgow Society of Engineers, describing his radial 
gear (page 8) claims that ‘‘the motion of the slide valve is 
mathematically alike in amount.” Arrol and Pringle, in 
their British patent No. 13,710 of November 11, 1885, for 
a single eccentric gear, which I have lately been study- 
ing, make a similar assertion that their gear is mathe- 
matically correct. 

2. Now what do such assertions and claims mean? Any 
one who has studied valve gears by Zeuner’s polar-circle 
diagram and equations knows well that for all gears con- 
trolled by any form of circular motion from the engine 
driving shaft, the travel of the slide valve from its mid- 
position is a function of the angle of the revolution of the 
crank, that is to say, neglecbing the missing quantity and 
errors due to local disturbances of the gear by its various 
movements, the slide valve opens, suppresses, exhausts, 
compresses, and opens again at equal angles on the crank- 
path from either dead point, nos at equal points in the 
piston stroke. From the Zeuner standpoint, therefore, 
only a crankpath equality of angles can be termed mathe- 
matically correct. Of all the various valve gears invented, 
Arrol’s and Pringle’s single sliding eccentric gear alone 
gives an absolutely true polar-circle diagram, every stage 
of the valve movements being at equal angles on the 
crankpath from either dead point, and, to use Zeuner’s 
term, there is no missing quantity. 

3. Designers of valve gear, however, never desire this 
sort of regularity. Their aim always is to produce equality 
of cut-off in the cylinder, tempered with a slight excess 
on the instroke sufficient to recoup loss of piston-rod area, 
or in vertical engines a slight excess on the lower side of 
the piston, to partially balance its weight. Owing to the 
angularity of the connecting-rod, the piston always travels 
farther on the outstroke than on the instroke for the same 
angle on the crankpath. Hence, any valve gear deriving 
its motion from the driving shaft will give a later cut-off 
on the outstroke than the instroke unless it be specially 
adjusted to avoid this ; in other words, to get equal work 
done on both sides of the piston every endeavour is made 
to prevent such gears from acting with ‘‘ mathematical 
correctness.” Designers of locomotive valve gear, while 
aiming at tempered equal cut-offs on the stroke, do 
certainly try to get the exhausts at equal angles on the 
crankpath, but this is for a wholly different reason, 
namely, to get a regular beat of the blast, as it is found 
that an irregular beat does not produce so good a smoke- 
box vacuum, and needlessly tears the fire about. As the 
crank in a locomotive revolves at a constant speed, it is 
clear that, to get a regular beat, exhausts at equal crank 
angles are necessary. 

4, To get the cut-offs equalised and tempered on the 
two strokes, all sorts of expedients are adopted for 
**doctoring ” the gear, advantage being taken of local dis- 
turbances in the gear to set one off against the other, so as 
to produce the desired result. In link-motion work the 
moral maxim that two wrongs never make a right does 
not hold good. With this object the position of the re- 
versing shaft is shifted about, suspension links are made 
to swing awry, eccentric-rods are made of unequal lengths, 
and unequal angles of advance given to the eccentrics. 
Probably the easiest and most fruitful doctoring is got by 
employing a rocking shaft to drive the valve. By giving 
it a suitable location the cut-off can be readily tempered 
as desired, and with equally good results for both fore 
and back gear. I am convinced that this useful property 
of the rocking shaft explains its universal use on locomo 
tives in America, where, with steam chests on top of the 
— radial gears have made absolutely no way 
at all. 

5. During the past quarter of a century I suppose I 
have read every book, published in the English language, 
treating of link motions and valve gears generally, and 
nothing has impressed me more than how that nearly all 
of them ignore the desirability or necessity for this doc- 
toring of the gear, and devote pages of useless calcula- 
tions and di 8 to proving the correct position of the 
reversing shaft, length of reversing arms, drag-links, &c. 
Zeuner seb the example of this pernicious theorising, but 
the professors generally have run greedily after him. 
It is safe, however, to say that not a single gear has ever 
been executed where engineers have adopted the theo- 
retical proportions and locations for the various parts 
recommended by these excellent people, ; 

6, On the other hand, I do not say that engineers are 
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necessarily right in their insistance on the need for 
equalised cut-offs in the cylinder, and all the dodging and 
doctoring of the gear which this entails. None, however, 
of the professors has had the courage to dispute this. 
Will some of them now consider the matter, and inform 
us exactly what is the gain in efficiency from securing 
cut offs in the cylinder equalised on the stroke of the 
piston rather than on the crankpath? In other words, 
why should the work done on the two strokes of the 
piston be equal, rather than that done through the two 
halves of the crankpath ? 

7. Toclear the ground I may point out that, without the 
dodging and doctoring referred to, all valve gears wholly 
operated by eccentrics or return cranks actuated by the 
driving shaft, tend, when laid down in their simplest and 
most theoretically-dictated forms, to give valve move- 
ments equalised on the crankpath. All single and double 
eccentric link motion gears come in this class. All radial 
valve gears where the port opening movement is obtained 
by a return crank or eccentric (such.as Von Hensinger’s 
gear, several forms of Morton’s gear, and one form of 
Joy’s gear) also tend to give valve movements equalised 
on the crankpath, and form one class with the above. 
Only those radial gears where the port opening movement 
is obtained from the to-and-fro motion of the crosshead 
tend (so far as local disturbances of the gear may permit) 
to give valve movements equalised on the stroke of piston. 
The marine form of Morton’s gear, and a few other lesser 
known gears of similar class, fulfil this condition. These 
forms of radial gear, where the port opening movement is 
obtained from the to-and-fro motion of the same point in 
the connecting-rod, which by its vibratory motion gives 
the lead of valve (such as Joy’s best known form of gear), 
lie midway in performance between the two classes above 
named. The nearer the point taken in the connecting-rod 
is to the crosshead the nearer they approach the second 
class, and vice versé. Will any of your readers now say 
which of the two classes ht we: all is the better ? 

8. In conclusion, while on this subject, I may draw atten- 
tion to the very common, not to say general, assertion (often 
assumption) made by all sorts of writers that radial gears 
are superior to link motions in giving a later exhaust 
with less compression. Joy asserted this of his gear, 
claiming that he could work in marine engines with a 
single slide valve only, where before with link gear a 
separate expansion valve was necessary (see Proceedings 
of the Institution of Mechanical Engineers, 1880, page 
428). Such a claim is not according to fact. No greater 
improvement in that respect is obtainable by employing a 
radial gear than by employing a link gear properly pro- 
portioned and sufficiently doctored. Soom experiments 
with full-sized model boards with two different gears 
operated together, I can assert that for all practical pur- 
poses radial gears and link gears designed for the same 
engine with the same lap, tend to act identically, and 
the valves operated by both move synchronously. 

Diana SEQuAMUR. 

Inséion, Lower Burma, August 1, 1895. 





THE DOVER-OSTEND MAIL SERVICE. 
To THE Eprror oF ENGINEERING. 

Sm,—I have been reading in the Belgian ‘‘ Mouvement 
Geographique” an account of the new Dover-Oatend mail 
packet service. That paper says that those otherwise ex- 
cellent boats fuil in one particular. As they are forced 
to draw very little water, as little top-hamper as possible 
should be erected on deck, and they therefore are too 
much encumbered by state saloons which are practically 
very little used. 

This is what I myself have felt each time I have 
crossed over in them. If they in reality are not inclined 
to be too top-heavy, they yet inspire you with a feeling 
that they do not carry sufficient weight below for com- 
fort. Therefore I now always cross over to the Continent 
via Calais, and several people who are continually run- 
ning on business over to the Continent have told me they 
would do so too in the winter months. If a new deep- 
water harbour is to be constructed at Heyst, which is a 
very short way beyond Ostend, it is to be hoped the 
Belgian Government may see its way to transfer this 
service to that port, and to providing more ballast in its 
boats. From Heyst to Brussels is about 7 miles less by 
rail than by Ostend. In any case a considerable lessening 
of the state-rooms on the top deck of the Marie Hen- 
riette, Leopold IT., &c., is very; much to be desired, if not 
for increased safety, in 7 case to decrease the rolling 
caused by a beam sea. he ordinary saloons of those 
boats are good enough for anybody, except for Royalty 
and a few others who should want great exclusiveness. 

Yours sincerely, 
BERNARD Simpson. 

Doncaster, October 29, 1895. 








New Zratanp Coa..—The directors of the Westport 
(N.Z.) Coal Company recommend an interim dividend at 
the rate of 5 per cent per annum for the half-year ending 
June 30. 





Repuction OF RatLway Fargs.—A committee, ap- 
pointed for the purpose, has been considering the question 
of a reduction of the Swedish railway fares, and although 
the tinal report has not been drawn up, the committee is 
known to have recommended a material reduction of all 
fares. A proposal to introduce a zone tariff was 
negatived, and instead it was decided to recommend the 
adoption of a system very much like that which not long 
ago was introduced into Russia, where it appears to work 
most satisfactorily. The fare for the minimum distance 
would be reduced to somewhat less than the half of the 
present return fare, and for longer distances a further re- 
duction is to take place, according to a sliding scale. 
Everything will be done to advance the matter, 





INDUSTRIAL NOTES. 


Tue favourable turn of affairs as regards Belfast and 
the Clyde, but more especially the latter, as reported 
in last week’s ‘‘ Industrial Notes,” has not led to a 
settlement of the pending dispute, as was hoped. The 
hitch has been at Belfast, and the agreement entered 
into some time since by the employers of the Clyde 
and Belfast is being acted upon by reason of 
the non-settlement of the dispute at Belfast. The 
class of men specially affected are the engineers, of 
course including the several sections comprised in the 
amalgamation. The boilermakers and iron ship builders 
have arranged their difficulties, but they will be largely 
affected. The strike at Belfast is already beginning 
to affect other workers not directly concerned in the 
dispute, some 150 joiners having been suspended for 
want of work last week. Altogether it appears that 
some 5000 men are idle, lackatieg the strikers and 
those suspended. The men express themselves as 
determined to fight the matter out to the bitter end, 
and the employers seem to be equally determined. The 
Mayor of Belfast and other gentlemen have been 
striving to bring about a compromise, or a joint meeting. 
So far these efforts have been unavailing. The engineers 
have their own strong union to fall back upon, so that 
the men will not be left without solid support, but 
that support, at its best, is not equal to the ordinary 
weekly wages of the men when at work, even if supple- 
mented by outside levies, as is often the case in a great 
strike. A fear is expressed in Belfast that outside in- 
fluence and pressure will be of little avail until each 
side has been tested in point of strength ; but there is 
no reason why the employers and the men’s union 
should not meet to see if some arrangement can be 
come to, in the same way as the shipbuilders have 
done. 

The dispute on the Clyde is wholly the result of the 
state of affairs at Belfast, as the following resolution 
of the joint committee, or representatives of the engi- 
neering firms, will show: ‘‘ That this meeting has 
learned with regret the non-acceptance by the men of 
the terms proposed at the Carlisle conference, and 
that in consequence the Clyde engineer employers pro- 
ceed to lock out the men on Tuesday next.” The above 
resolution was passed at a full meeting of the master 
engineers on Friday last, the lock-out to commence from 
last Tuesday. It was thought doubtful whether all 
the firms would adhere to the agreement, but so far 
there have been no defections from the association. 
The supposition was that two or three firms were so 
placed that they must proceed with Government con- 
tracts, in which event the number locked out would 
not have been so great. But a newer development 
arose on the lock-out of the first batch, namely, that 
the whole of the remaining men, both unionists and 
non-unionists, struck at breakfast-time on Wednesday. 
This is a most serious condition of affairs, as, should 
the strike be long continued, large bodies of men in 
other trades must be thrown out of work. The key of 
the situation is in Belfast, where the amount in dis- 
pute is only small—not 5 per cent. of the loss that 
must occur on the Clyde, whichever side wins. The 
whole affair is most unfortunate, and will probably be 
disastrous to all concerned ; and, what is more impor- 
tant, it will check the present spurt in trade in dis- 
tricts far remote from Scotland and Ireland. 





The condition of the engineering trades throughout 
Laucashire is reported to be somewhat quieter in so 
far as orders coming in are concerned, there being 
apparently a slight Tull in this respect. Nevertheless 
most branches are fairly well engaged with the orders 
already on hand. Cotton machinists are all very busy, 
and have work enough to keep them going for some 
time to come. Stationary engine builders continue to 
be well employed, the employers in the Bolton district 
having a considerable amount of work. Boilermakers 
are in a tolerably good condition, and machine tool 
makers are fairly busy for the most part. Railway 
carriage and wagon builders have been booking some 
moderately good orders recently, but locomotive 
builders generally find no appreciable improve- 
ment, with the exception of one large firm which 
is engaged on special orders. The district is 
wonderfully free from labour troubles in the en 
gineering branches, due most likely to the fact that 
employers did not seek to reduce wages during the 
depression. In the iron trade also there has been a 
lull, but as most of the producers are well engaged for 
the present and for the near future, the temporary lull 
does not affect employment. Makers are well sold over 
the present year. The dispute on the Clyde and at 
Belfast is to some extent felt in those branches of pro- 
duction. The finished iron branches continue to be 
very strong. There is a rather easier tone in the steel 
branches of trade, owing, perhaps, to some competition 
by outside makers. Nut and bolt makers are some- 
what quieter, and it is with some difliculty that recent 
rates are maintained. It is thought, perhaps, by some 
that the rates for iron and steel will give way some- 
— but there are no rea] indications of this taking 
place, 





There does not appear to be any abatement of the 
activity in the iron and steel industries in the Wolver- 
hampton district, and in South Staffordshire generally, 
which has been going on with accelerated speed from 
July to the present time. On the contrary, itis the con- 
sumers who now complain, not the makers and manu- 
facturers of material. The users appear to have a 
difficulty in placing their orders, and those that are 
accepted can scarcely be executed fast enough. But 
the chief pressure seems to be in the production of 
common bars and sheets, and some bar and sheet mills 
are to be restarted as soon as possible at Moxley, Duf- 
field, Smethwick, and West Bromwich, to meet the 
demand, These works have been idle for some time 
past. The makers of crude iron cannot produce fast 
enough to meet the demands, although three or four 
furnaces have been put in blast within the quarter, 
and the output has been at its utmost. Preparations 
are being made to still further increase production. 
The demand for both crude and manufactured iron is 
such that there is no difficulty in maintaining the in- 
creased prices of nearly all kinds of material. The 
only exception seems to be in respect of the better 
qualities, which do not keep pace with medium and 
common qualities. Orders come in pretty regularly, 
but the basis of prices remains the same. In the steel 
trade the same active demand prevails for billets, 
sheets, and blooms. The sheet trade is more than 
commonly active in all departments. 





The Ironworkers’ Journal for November gives the 
reports of the recent ascertainments both at the 
Midland Wages Board and at the Board of Conciliation 
and Arbitration in the North of England. In the 
Midlands the average selling price was 5/. 10s. 3.64d. 
per ton, which does not involve any change in wages, 
The present rate is on the basis of 7s. 3d. per ton for 
puddling, and millmen’s wages in proportion. This 
basis continues until December 7. In the North of 
England the average prices were 4/. 15s, 6.41d. per ton, 
and here also the same rates remain in force up to 
December. The increases in prices of iron and steel 
have not, therefore, as yet affected the wages of the 
men, but the expectations are that the enhanced prices 
will raise the rates of wages at the close of the present 
term. The men reap this advantage: if they do not 
get the enhanced rates as soon as the employers, 
neither do they feel the fall in prices as soon as the 
employers, so that in the end the one makes up for the 
other, except in the case of a mere spurt in prices. 
The report of the sub-committee on the two cases 
submitted to it in connection with the Tudhoe 
Works at Spennymoor is in favour of the firm, and 
not of the men complaining; this was confirmed 
by the board. But a re-examination of the case 
concerning No. 3 plate mill has been ordered. It 
is singular that, in connection with the Iron and 
Steel Workers’ Union, the employers at the two 
boards—the Midland Wages Board and the North 
of England Conciliation Board—find it to be to their 
advantage to have all the workersin the union, as they 
are better able to deal with the union than with the men 
separately at the works. A great deal of the dis- 
content a few years ago was due to non-union men 
rather than to the uvion men, the union being repre- 
sented on those boards, but not the non-union work- 
men, 





The report of the Ironmoulders for November 
states that trade has continued much the tame dur- 
ing October, but the Belfast dispute has somewhat 
disarranged matters on the Clyde. In this report 
the Belfast engineers are virtually pointed out as 
the men who created the difficulty by coming out. 
Then the Clyde employers are blamed for the 
compact, and it is very clearly indicated that the 
federation of the trades will not permit of a discharge 
piecemeal of 25 per cent. in support of the Belfast 
employers. The Ironmoulders think that promptly 
withdrawing the whole of the men, when the first 
one-fourth is suspended, is the only way in which 
to meet the difficulty. The action of the employers 
and of the Boilermakers and Iron Ship Builders is 
applauded. In so far as the men in this particular 
union are concerned, the ‘‘idle benefit ” has decreased 
by 130/. compared with a month ago, showing that 
trade is still gradually improving in this as in other 
branches. The society has granted 100/. to one 
member who had to have his foot amputated owing 
to an accident while at work, and the employers are 
being sued for 500/. damages. The society has one 
dispute on hand at Dundee. 





The Federation of the Shipbuilding and Engineering 
Trades are taking a vote of the several bodies repre- 
sented as to whether the labourers employed in con- 
nection with those branches of trade shall be admitted 
into the federation. The matter came up for discus- 
sion at the annual meeting in May last, several dele- 
yates being in favour of continuing the federation as a 

ody representing the skilled workers at those trades 
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only. But it was deemed advisable to consult the whole 
body of the trades before giving a definite decision. 
Some of the labourers’ unions had applied to be ad- 
mitted at that date. Since then, or perhaps a little 
earlier, some of the more skilled of the labourers have 
been permitted to participate in the benefits of the 
more skilled unions, so that possibly some arrange- 
ment will be made to meet the requirements of the case, 
especially as a strike or lockout affects all alike. 


In the November number of the Zronworkers’ Journal 
there is an elaborate explanation as to the closing of 
the Barrow Steel Works, an explanation which has 
been rendered necessary by the comments in the press, 
aud by some of the expressions of Barrow tradespeople 
to the effect that the works were closed owing to a 
wages difficulty with the men. This explanation is all 
the more valuable because the works were conducted 
under the sliding scale arrangements with the North 
of England Board of Conciliation and Arbitration, on 
the basis fixed by Dr. Spence Watson in 1892, any 
breach of which by the men would have seriously com- 
promised the men’s representatives on that board. <A 
briefly condensed statement of the facts may here be 
useful. In the first place, the company posted up 
notices to the effect that the works would be closed. 
Daring the period that the notices covered the men 
were individually told that they might be re-started at 
certain rates of wages. The joint committee there- 
upon met and requested an explanation. They were 
informed that the management had no power to ent:r 
into any discussion, as the directors had the matter 
in their own hands. Ultimately the full board of 
directors was met, and, after some discussion, in 
which they stated that it was not their desire to reopen 
the works under existing conditions, it was agreed to 
continue the working for three months on a rate of 
wages determined by arbitration. When the three 
months expired, they refused to carry on any longer. 
The men say that the award was a departure from the 
sliding scale arrangements, but they accep‘ed it and 
carried it out to the end of the period. It was then 
agreed to work off the orders on the books, and after 
that a meeting was to be held to decide as to the future. 
This meeting has not been held. It is said that the 
directors disapprove of the statements throwiog blame 
upon the men, as well as the joint board at Darlington. 
The works, it appears, are idle pending the results of 
investigations being made in America, when the whole 
question will be re-discussed if the works are to be re- 
started. There has not, therefore, been any breach 
of the sliding scale arrangement by the workmen. 





The state of the iron and steel trades in the Birming- 
ham district shows general improvement in tone and in 
business. Marked bars are in better inquiry, in con- 
sequence, perhaps, of the upward rates of unmarked 
bars, the prices of which have advanced considerably. 
There is no longer the same great difference in the 
prices of the best and other qualities, the old margin 
having apparently disappeared. Sheets are in good 
demand generally. All the local industries maintain 
their ground, there being no receding from the im- 
provement recently noticed. To all appearance the 
seasonal trades will be pretty brisk up to Christmas, 
and the heavier branches show no falling off at pre- 
sent, 

The very important decision of the magistrate at the 
Southwark Police Court, as to the law in relation to 
suspension from work, deserves to be well considered. 
It appears that the men were on piecework, and had 
been suspended for a time. They claimed for the time 
they were waiting. The defendants admitted that they 
would have had a claim if the men absented themselves 
from work before the job in hand was finished, but 
thought that they hada right to suspend if occasion 
required. Mr. Slade, the magistrate, thought other- 
wise, and ordered the payment of 3/. 2s. 4d. for 84 
hours’ work, and 2/. 2s. costs. He even refused to 
state a case, leaving it to the defendants to apply for 
a mandamus, This decision supports most strongly 
the doctrine of the ‘‘ mutuality of a contract,” even 
though it may not be equitably just between all the 
parties, 





Messrs. Mowlem and Co. have felt obliged to enter 
a charge of intimidation, at the Stratford Police 
Court, against a bricklayer on strike, the offence 
alleged being that he unlawfully interfered with the 
non-union and free labour men at the Barking Board 
school in course of erection. The case is under re- 
mand, the accused being out on bail, and no remarks 
ought, therefore, to be made. 





The Dockers’ Union is still striving to bring about a 
federation or amalgamation with the Liverpool dockers, 
but so far without avail. Cardiff and Hull seem 
to b2 returning to the fold, as new branches have been 
added of some 600 members. The report states that 
strikes have been averted or settled in London, Swan- 
sea, Newport, and Gloucester. Trade is better in 
most districts, but the executive complain that the 





Free Labour Association and the Shipping Federation 
capture many of their men. 





In the boot and shoe trades there have been but few 
disputes of late, the largest being at Manchester, and 
this remains in abeyance after some negotiations 
with the employers. But one or two rather awkward 
disputes are pending over ‘‘country labour,” some 
points in regard to which are being laid before Sir 
Courtenay Boyle for his opinion. The action of the 
men is founded upon the clause: ‘‘ That where the 
samples are made there the bulk should be made,” 
which the board confirmed at a later date. The men 
state that the rule is being infringed at Leicester. 
Some difficulties have also arisen at Bristol and 
Northampton as to the wages of lasters and finishers, 
in conjunction with machinery. But the most interest- 
ing piece of news is that the terms of settlement have 
been at last completed (October 30) by means of which 
the local committees can now set to work to arrange 
all matters in dispute according to the original basis 
laid down by Sir Courtenay Boyle during the dispute 
some time ago. This being now done, we may hope for 
a peaceful solution of all difficulties, 





Mr. J. E. Elis, M.P., has conceded the eight-hours 
working day to the miners at the Hucknall Collieries, 
employing about 1200 men underground, without any 
reduction in wages. Mr. Ellis was long opposed to 
the Mines Eight-Hours Bill, and only promised to 
vote for it under pressure. It is doubtful if he ever 
liked the measure in itself, as a matter of principle. 
But having voted for the measure, he is now giving 
that vote practical effect by adopting the scheme 
as a voluntary concession on his part. The Notts 
Miners’ Council are elated, and they think that if 
the other colliery-owners made the same step the 
agitation for the Mines Bill would be rendered un- 
necessary. The voluntary adoption of the eight 
hours is much preferable to legal enactment, the 
dangers of which can only be realised when in opera- 
tion. A voluntary arrangement can be modified to 
suit circumstances without any departure from the 
rule ; but a breach of the provisions of an Act of Par- 
liament carries with it certain penalties, or the Act 
itself is valueless, as was seen in the excellent Factory 
Act of 1819, which was altogether inoperative. 

A serious dispute has arisen at the Rhymney Iron 
=. Collieries, Monmouthshire, by reason of 
which the pits have keen closed, the horses have been 
brought to the surface, and some 3000 or 4000 workers 
are thrown idle. The men have long complained of 
grievances, which, it seems, the sliding scale com- 
mittee have failed to remove or readjust, and hence 
the men determined to strike to obtain redress 
Whether the South Wales Miners’ Association have 
sanctioned this step is not yet stated, but the action 
taken will to some extent jeopardise the continuation 
of the arrangements under the wages sliding scale. 
So far it looks as if there was to be a prolonged struggle, 
for when the pits are once closed, and the horses are 
out of the mine, the chances of conciliation vanish for 
atime. Much will depend upon the pressure at the 
iron works: if coal is urgently wanted, the strike may 
not last long; or if the association suggest a com- 
promise, the dispute may be settled. All is uncertain 
at present. 





TUBULOUS BOILERS IN THE FRENCH 
NAVY.* 
By Assistant Engineer Joun K. Rosison, U.S. Navy. 
(Continued from page 555.) 
Tuk BELLEVILLE BorLeRs OF THE ‘‘ AUSTRALIEN.” 


Tue Messageries Maritimes is one of the greatest steam- 
ship companies of France, if not the -—- greatest. This 
company began the use of Belleville boilers some five or 
six years ago. The officials of the company seem to be 
faletp well satisfied with the performance of them, but 
there is a tendency to obtain something that will give 
better economical results. Designs were prepared in the 
last vessel designed (the Ernest Simon) for the use of 
Scotch boilers. There was still a question as to which 
type of boilers would be adopted when I left France. 

Of the vessels that are fitted with Belleville boilers in 
the fleet of this company the Australien is the oldest. 
She is a vessel about 466 ft. in length, and of about 
10,000 tons displacement. The mean speed on the trial 
trip was 17.5 knots. She has a single-screw vertical 
engine of 7535 indicated horse-power on the trials, and 
developing about 4100 indicated horse-power on the 
whole trip to Australia, giving a mean speed of about 15 
knots. The engine was constructed in 1890, at the com- 
pany’s shops at La Ciotat, and is a triple-expansion en- 
gine with three cylinders. The evaporating plant is 
composed of 20 Belleville boilers for the main engines, 
and of one small cylindrical boiler for the distillers and 
for the winches on deck. These boilers (Belleville) have 
five, or for the most part six, elements each, and are 12 
rows high. The total grate surface is 581.27 aquare feet. 

The weight of the machinery is as follows : 

* From the Journal of the American Society of Naval 
Engineers, 








Engines wi —_ ae 750 tons 
Boilers and accessories... $i a are 
Water in boilers... he ats oe ee Gs 
Total for machinery ag saa sl is 
Per indicated horse-power (on 7535 indi- 
dicated horse-power) ... ee abe 0 lb. 
Engines, per indicated horse-power ... 220,, 
Boilers, per indicated horse-power ... 115,, 
»» | With water per indicated horse- 
power ae Sea ves <a EOS 
The fire-room is fore and aft. 


The watch for four hours consists of one engineer, two 
chief firemen, three first-class firemen, two Arab leading 
men of the fire-room, eight Arab firemen, six Arab coal- 
passers, two European oilers, two Arab oilers; total, 
26 men. 

There have been come more or less important changes 
made in the fire-room from the original designs. The pipe 
connecting the feed regulator to the boiler went originally 
directly to the ejector. It was found that this pipe soon 
filled with sediment, and caused the feed water to fail in 
the boiler. The pipe was changed to go directly to the 
feed-water collector at the base of the boiler. A tube was 
burned out in finding that this change was necessary. 

The lever of each feed regulator has been fitted with a 
wire handle, so that it may be seen at any time whether 
the regulator is in working order or not. This is done by 
opening the regulator wide, and seeing if the valve closes 
when the handle is loosed. 


RUNNING OF THE BOILERS OF THE ‘‘ AUSTRALIEN.” 


Filling with Water.—The boilers are always filled with 
fresh water, and never has any other water been used for 
this purpose. In the instructions sent to the company by 
Mr. Belleville, provision is made for the use of salt water 
for filling the boilers, but the accidental use of salt water 
in making up feed gave such bad results that the company 
has never used it for originally filling the boilers. 

Raising Steam —The grates are carefully cleaned and put 
in place. They are entirely covered with coal to a thick- 
ness of about 4 in. or5in. At the front of the boiler a wall 
is built up around thefurnace door, This wall of coal and 
kindling wood is lighted first. Before lighting the fires 
the safety valves areopened. The ashpit doors are closed, 
and the furnace doors are left slightly open at first. The 
doors to the tube nest are cloged. 

When the little wall around the furnace door is well 
lighted, ib is spread over the grate and the furnace doors 
closed; the ashpit doors are then opened more or less 
according to the time allowed to raise steam. This time 
is generally about 14 to 2 hours. Steam can be raised in 
less time, and it has been done in three-quarters of an hour, 
but the effects on the boiler are not good, and the rules of 
the company call for 2 hours in raising steam. 

When the elbow communicating between the ejector 
and the collector on the boiler begins to warm up, the blow- 
off cocks are opened several times, and the boiler freed of 
the sediment in the base of the tubes. This serves to 
promote circulation in the boiler during the time that 
there is no steam drawn off to make the circulation sure. 
If this is not done, the water hammering in the tubes 
during the time that steam is being raised will cause 
trouble, and may break any or all joints in the tubing of 
the boiler. 

The feed pumps are kept going from the time the fires 
are lighted. As soon as the pressure of steam in the 
main boilers becomes great enough to run these pumps, 
the steam is taken from the mainboilers. (Pressure as 
wiuch as 60 lb.) 

Getting Under Way.—If there is any delay in getting 
under way after steam is raised, the ashpit doors are 
closed and the furnace doors opened. The feed pumps 
are kept working as always while the fires are lighted, 
and the extra steam is condensed. the fires are pro- 
perly man there is no danger of steam blowing off 
from the safety valves, and it is rarely necessary to send 
~ steam to the condenser. : 

he stop valves are not opened wide, nor is the pres- 
sure in the boilers allowed to exceed 159 lb., until the 
engines are well under way. 

When the engines are first started, there is great danger 
of “‘ priming.” ‘The water level must be carefully watched 
and the feed regulators kept closed av this time. The 
fires are not forced until after the engines are started, 
nor are the doors opened. 

The doors of the tube nest are never opened except to 
clean tubes. 

Working of the Fires.—The firing must be thoroughly 
regular and methodical. There has been great difficulty 
in finding European firemen to do the work on these 
boilers. It is always necessary that the fires should be 
what would, in Scotch boilers, be considered low, that is 
to say, they are never more than 5 in. or 6 in. thick. Abt 
the same time it is absolutely necessary that there should 
be no holes in the grate, or the air would rush through 
at this point alone and leave the gases of combustion in- 
completely burned. The firemen that have been accus- 
tomed to the grates of the Scotch boilers, seemingly 
cannot learn to properly fire the furnaces of the Belleville 
boilers, which are so much wider than those of the Scotch 
boilers. 

The grates are fired in rotation, beginning forward and 
working aft, and putting two or three shovelfuls of coal 
on the fires at atime. The tendency of the firemen is 
to fire only on the front of the grates, and care mus} be 
taken to prevent this: one grate is always in process of 
being fired. When those in one fire-room have been fired, 
those of the other fire-room are commenced, and so on, 
until all the fires have been fed, when the operation is 
recommenced. 

The safety-valves are set at 220 lb., and the steam at the 
cylinder is only at 1851b. pressure. Variations in pres- 
sure between those limits have then no effect on the 
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engines ; but the limited quantity of water in the boilers 
makes rapid change of pressure frequent. A man is 
always at the gauge watching the pressure. The moment 
the pointer commences to drop the fires are pushed, and 
again the moment the pressure commences to rise the ash- 
pit doors must be closed. Failure to observe these pre- 
cautions may cause the pressure to drop in one or two 
minutes from 2001b. to 150 1b., or it may increase to 250 1b. 
in as little time. The inatant the pressure commences to 
rise is the one taken for cleaning fires. 

Sach grate is half cleaned every four hours, makin; 
the total time between cleaning es eight hours, an 
preventing any part of any grate from ever getting very 
dirty. Two grates are often cleaned at a time, and the 20 
grates are cleaned during each watch (half). 

The cleaning of these grates is done in a slightly dif- 
ferent way from that used with the grates of Scotch 
boilers. The part that is to be cleaned is cleared of coal, 
the burning coal being pushed on the other half of the 
grate. The clean part of the grate is then covered with 
fresh coal, and the clinkers, &c., on the dirty part of the 
grate are removed as soon as possible. The coal on the 
clean part of the grate is then spread over the whole grate, 
and the doors fixed as before cleaning fires. While cleaning 
fires, the valve on the feed pipe to this boiler is partly 
closed to prevent the boiler from filling with water, The 
mixer of the gases of combustion is left in operation during 
the cleaning. If care is taken in choosing the moment for 
cleaning fires, the steam pressure will not fall during the 
operation. 

The mixer of gases admits the air to the furnaces at a 
pressure about 5 lb. above that of the atmosphere. The 
air enters the furnaces through little nozzles at the top of 
the front of the boilers, and is so directed as to force the 

ases of combustion downwards toward the grate. This 
is calculated to mix the gases, and so to insure the 
thorough burning of the coal. Ib is to be noted that the 
boilers were worked during an entire trip without using 
the gas mixer, and without any appreciable difference in 
the amount of coal used. 

Feed.—-All make-up of waste feed is with fresh water. 
A distilling plant is placed on the ship for this purpose, 
The steam is formed in the donkey boiler and is sent to 
the second receiver on the main engines. A connection 
is fitted from the donkey boiler to the exhaust pipe which 
permits the direct condensation of the steam in distillers 
such as are used in our Navy. 

Lime is added to the feed water in a continuous fashion 
by means of a lime tank fitted above the air pumps and 
having an exhaust to the bottom of the condenser. This 
lime tank is fed by a small pipe from the feed-pump dis- 
charge. Lime isadded at the commencement of a voyage 
in the proportion of 1 lb. for each pound of oil used in the 
cylinders. At the end of the voyage the ratio between 
the amount of lime and oil is increased to three. 

The feed pumps are so arranged that any one of them 
can feed any boiler from either of the feed tanks. On 
the pipe to each boiler there is fitted at the main feed 
pipe a valve, and there is another graduated valve at the 
entranco of the feed water to the feed regulator. This 
graduated valve is much used in running the boiler, for 
the feed regulator is not entirely depended upon. The 
graduated valve is kept as far closed as possible, and 
allows the feed to enter the boiler in an amount slightly 
exceeding that required for the boiler. The regulator, 
which is almost always nearly wide open, is thus unable 
to let) much more water in the boiler than is absolutely 
necessary. During rough weather the graduated valve is 
more finely fixed still, so that the feed regulator cannot 
let too much water into the boiler, and so that it is neces- 
sary at intervals to open the graduated valve to give the 
boiler enough water. In some, this graduated valve takes 
the place of the regular check valve on Scotch boilers, and 
the feed regulator is only depended on to do the regu- 
lating of the feed more finely than would be possible by 
hand. In this way only can any dependence be placed 
on the feed regulator. The check valve of the boiler is 
included in the graduated valve and not in the feed 
regulator. 

On leaving the graduated valve the water enters the 
feed regulator, and from there enters the cylindrical 
reservoir at the top of the boiler. After passing the 
entire length of the reservoir, the water enters the ejector. 
It would seem that the water is heated sufliciently by 
its passage through the reservoir to deposit the greater 
part of the solid matter it contained on entering the boiler. 
The ejector keeps the greater part of this matter, and it 
may be removed from tbe boiler by use of the blow-off 
valve on the ejector. This blowing down is sometimes 
done in a continual fashion by opening a cock on the 
ejector and leaving it partly open during all the time the 
beiler is in use. The steam on leaving the ejector passes 
to the feed-water collector on the bottom of the elements, 
and from there to the tubes. The water level in the 
boiler is about at the middle of the height of the tubes. 

The ejector is used every 12 hours on each boiler. The 
valve is simply opened wide and then closed. This is 
repeated two or three times, and, as already said, may be 
used in a continuous way. This latter met od is not used 
except in the case of leaky condenser tubes, and the con- 
sequent presence of salt water in the boiler. Towards the 
a of a trip, the blow-off cock is used every four hours. 

With salt water in the boiler for any cause, the fires are 
forced and the circulation is thus kept rapid. Lime is 
added to the feed water in sufficient quantities to 
neutralise it completely, and frequent use is made of the 


blow-off cocks. The saturation of the water should not be 
allowed to exceed 2. 

The amount of lime added to the feed is about 11 1b. per 
ton of feed water. The throttle valve should be closed as 
much as possible, and thus the “‘ priming” is reduced. 
There is more danger of ‘‘ priming” with salt water than 
with fresh water, and a3 even with fresh water there is 





never less than 10 per cent. of water in the steam at the 
cylinders, there is great danger in the use of salt water of 
getting so much water that the working of the engines 
would be interfered with. There is always danger of 
tubes giving way with the use of salt water, and the boiler 
is then of no use until the tube is replaced. his is of 
little danger in any other way, as the breaking of a tube 
is dangerous to those in the fire-room only if the furnace 
door is opened by the first shock. After that there is no 
danger of the steam entering the fire-room. The average 
life of the tubes is from two to three years. The causes of 
burning are the failing of the feed, or the internal corro- 
sion in the tubes, which is the result of use in whatever 
conditions. 

The feed regulator is liable to fail in use. The wire 
test placed on each regulator is used as often as possible, 
say every hour. Nevertheless, the regulators are apt to 
give trouble, by “ going to sleep.” This may be caused 
by the formation of deposits on the regulator-rods, or on 
the valve itself. Even dust on the outside of the regu- 
lator, on the moving parts, is liable to cause it to fail to 
act. As one of the engineers on the Australien said : 
‘* A regulator may nob fail for four hours, but then again 
three or four of them may fail in that time.” All the 
water levels ara protected, and fully as much attention is 
paid to them as with the ordinary boilera, but frequently 
the regulator will fail, and the drop in the water of the 
boiler will not be noticed till too late. The great trouble 
with the regulator is that when the water is lowest the 
effort on the regulator is the greatest, and several times 
they have opened after the water had entirely disappeared 
from the boiler, and even when the boiler was red-hob. 
In that case it is clear something had to break. It was 
always atube or tubes. In one case, tubes of every ele- 
ment in a boiler burned out at the same time, and due to 
the abovecause. This failure of the feed, due toa failure 
of the automatic feed, is the cause of most of the accidents 
to the boiler. The engineers of the Messageries Mari- 
times have tried to do without the regulators, but have 
not succeeded in regulating the water well enough in this 
way to run them without a man on each boiler with that 
for his duty and nothing else. As soon as the regulator 
is found to have failed, which will generally be discovered 
when a tube bursts, the fires are drawn from that boiler. 
It requires about 10 minutes to empty a boiler and to 
burn out a tube after the regulator fails. 

Steam.—The bafile-plates in the reservoir at the top of 
the boilers do not prevent the carrying away from the 
boiler of about 50 per cent. of water in the steam. The 
separator reduces this amount about fivefold, and the 
reducing valve makes a further though unimportant 
reduction in the amount of water in the steam. There is 
not, in general, enough water in the steam to interfere 
with the working of the engines, though this sometimes 
occurs. The trap on the separator does not work well. 
It is designed to be automatic, but is always worked 
by hand. 

The reducing valve works well, and maintains a constant 
pressure at the engines while the pressure at the boilers 
is above 185]b. When the engines are working slowly, 
or when they are stopped, the pressure at the engines has 
a tendency to be the same as that at the boilers, but as the 
pressure at the boilers is then generally below the working 
pressure of the engines, there is no harm in this incon- 
venience, common to all reducing valves. 

Feed Pumps.—Ib is said these pumps are the soul of the 
boilers. When there is too much water in the boilers the 
pumps stop, and, on the contrary, if the water in the 
boilers gets low the pumps go very fast. This seems to me 
to be the result of the more or less complete action of the 
feed regulators. The pumps are, however, of the design 
that is necessary for these boilers, with large steam cylin. 
ders, and consequent sure action of the pumps. The 
action of the boilers depends entirely on the action of the 
feed pumps, and these pumps must be sure in their action. 
The ordinary feed pumps that were used in part on these 
boats have not given satisfaction, and the Belleville pumps 
are the only French feed pumps that can be used. 
Sweeping the Tubes by Steam.—At first, the boilers of 
this ship were cleaned, as is usual with all boilers, by 
steam. No great difficulty was experienced with the 
arrangements for sweeping the tubes, and the satisfaction 
was perfect in all but one respect. The quantity of steam 
required was so great that it was was not possible to make 
enough fresh water to make up the waste feed. After the 
trial of salt water for this purpose, the bad results on the 
boiler tubes were so apparent that it was seen that only 
fresh water could be used. For that reason, the sweeping 
of the tubes with steam has been entirely discontinued. 
Now, the practice is to have three or four of the 20 
boilers out of use at all times, so that all may be cleaned 
in rotation, and each one after about three days’ use. As 
soon as the boiler is cold it is cleaned, fires lighted, and 
another boiler put through the same treatment. The 
tubes of the lowest row are often covered with silicious 
barnacles, which are carefully removed every time the 
boiler is cleaned. 

Banking Fircs.—This is done in the ordinary way. The 
pressure in the boilers is reduced to about 751b., the 
blow-off cocks frequently used, and the feed pumps kept 
running slowly. The blow cocks are used as when under 
way. Banking fires in these boilers is bad for the tubes. 
The water has no circulation to speak of, and that in the 
lower tubes soon becomes highly concentrated. The slow 
evaporation sends the steam to the reservoir at the top of 
the boiler, and the steam being there condensed, the lightest 
water remains at the top of the boiler, and the heavy 
water, containing all the sediment, at the bottom and in 
the lowest tubes. 

Cleaning the Boilers Completely.—The outside of the 
boiler is cleaned by brushes in the regular way. The 
inside is cleaned after being washed with caustic soda. 


each boiler. The boiler is then completely filled by 
adding fresh water. The fires are then lighted and a 

ressure of about 15 Ib. is kept up for two or three hours. 

hen the feed-water collector at the bottom of the ele- 
ments is opened, and the height of the water reduced to 
the normal working level. The fires are then worked and 
the engine turned at the dock. This is kept up for three 
or four hours. The working of the engines cleans not 
only the boiler, but also the piping and the cylinders, the 
amount of water carried over to the engines by the steam 
being sufficient for this. The boilers are then completely 
blown down, and the water put overboard. It will be 
found that the water contains a great deal of oil, and even 
that there are solid particles in the water thus thrown 
away. This cleaning is done every three months. 

After the boiler has been washed, the joints of all tubes 
are broken, and the mud that remains in them is removed 
while it is still soft. The quantity of this mud is not 
great. During this cleaning of the inside of the boiler, 
care is taken to look out for corrosion, or the beginning of 
the burning of a tube. 

The washing of the boilers is done while they are still 
warm from working, but after the fires have been drawn, 
of course. 

As summed up by one of the ship’s engineers : 

‘The great advantage of these boilers is the ease with 
which they can be repaired. A tube can be replaced in 
two hours, and this is the most frequent accident to the 
boilers. The tubes are the weakest part. 

“The Belleville feed pump is what makes the boiler. 
It is perfect. 

“The ejector is good for what it is intended for. With 
fresh feed water, even without a filter (which would be a 
great improvement), and by adding lime to the feed all 
the time, there is no danger from any deposits in the 
tubes. There will always be some deposit in the tubes, 
but nothing to speak of, 

— reducing valve is very good, and always works 
well, 

**Tt is rare that there is sufficient priming to interfere 
with the working of the engines, although it is always 
considerable. 

**Tt is not possible to keep up the water level by hand, 
except by using a man for each boiler for this purpose. 
The great trouble comes from the use of even a small 
uantity of salt water in the boilers. The regulator is soon 
clogged up, and does not work, and then firing must be 
stopped. Yet some feed regulator is indispensable. 
‘The firing is difficult. An ordinary fireman can never 
succeed here. 

‘*The Belleville boilers are much less economical than 
the ordinary ones, and the cost of making repairs to them 
is greater than for Scotch boilers. Besides this, their first 
cost is greater. 

‘* Great care has to be exercised with all these delicate 
machines, and you can never tell what will be the next 
thing to break down. 

‘If you want Belleville boilers you must have engi- 
neers every where. 

**Tt seems to me that there is no doubt that the ordi- 
nary (Scotch) boilers are the boilers to have, and that 
there is no use of bothering oneself with all this ma- 
chinery. 

pane the regulator sticks, the boiler must be put out 
of use. 

‘* The automatic separator trap is not satisfactory, and 
is always worked by hand.” 

An attachment has been fitted permitting the fires to 
be drowned with water while on the grates. 

The Belleville boilers show a saving in weight over 
Scotch boilers about equal to the weight of the water in 
the latter, anda saving in space of about 7 per cent. 
This saving in space varies according to the ship from 
zsro to 10 per cent. 

The ratio between the heating and the grate surfaces 
is about 30. . 

The cost of running the engines of the Australien 
during the year 1893 was 2.30 1b, per indicated horse- 
power. 

The estimates for this ship called for a speed of 19 
knots on the trials (17.52 realised), and for 17 knots in 
ordinary running (14.60 realised). The cost of the power 
was set at 1.54lb. per indicated horse-power. It is 
evident that these boilers have not been remarkable in 
their economy. 

On the ships of this line which use Scotch boilers, and 
those of an old type with pressures of 90 lb. and 100 lb., 
with old compound engines, the cost of a horse-power 
during the year 1893 was 2.02 lb. per hour. If the use of 
triple-expansion engines gives an economy of 20 per 
cent., the cost of the Belleville boilers in coal alone 
exceeds that of Scotch boilers by 42 per cent. 

If the Australien had been fitted with Scotch boilers 
she could have made a trip to Australia with a less 
weight of coal and machinery than with the present 
boilers. The question of cost, ip will be remembered, has 
not been touched upon. 


(To be continued.) 








German Ratis.—The exports of rails and permanent 
way material from the Zollverein in the first seven 
months of this year amounted to 92,018 tons. The 
corresponding exports in the corresponding period of 1894 
were 90,806 tons, 





ALUMINIUM MaAnuractory IN Norway.—The Hafas- 
lund estate, with the one half of the Sarp Waterfall, has 
been sold for the sum of 800,000 kr., or about 45,000/.. to 
a syndicate of Norwegian and German capitalists. Half 
the board is to consist of Norwegian subjects. It is the 
plan to apply the large water power to a new aluminium 








For this washing, about 35 lb. of caustic soda is put in 





factory on an extensive scale, 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPEOIFIOATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawing 8 is stated 
in each case; wi none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

i g Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 


uniform price 0, 
The date of the advertisement of the tance of @ complete 
ification is, in each case, given after abstract, unless the 
atent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 
the advertisement of the acceptance of a complete specification, 
ive notice at the Patent O, of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,411. F. H. Royce and E. A. Claremont, Chorlton- 
cum-Hardy. Distributing Power by Electricity. 
{1 Fig.] July 12, 1895.—With the system of wiring known as the 
three-wire system, inventors arrange for the voltage on one side of 
the three-wire system to be greater than that on the other; for 
instance, on one side the voltage may be 150, and on the other 50. 
Having so arranged the voltage on the three-wire system, motors 
are used which are wound for the maximum voltage which is 
obtained from the two outside wires of the system, so that the motors 
can be connected by suitable arrangements to the two outside wires 
or to the inside wire and either of the outside wires. Thus in the 
instance mentioned, any motor can be subjected to 150 volts, 100 
volts, or 50 volts, the object being to obtain various speeds of the 
motors brought about by these different voltages without having to 
insert a resistance in the motor circuit which would give rise to a 
certain amount ofloss and inefficiency. A resistance can, however, 
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be used with any motor to give an increased range of adjustment in 
speed if desired. This method above described can also be applied 
to the five-wire system and such further extensions, and to other 
multiple wire systems. F, E, and D represent the three wires of the 
three-wire system —— current through the double pole 
switch C and C' through the brushes B and B'tothemotorA. The 
switch on the position 1 will consequently subject the motor to the 
electromotive force existing between Eand D. The switch on the 
position 2 will subject the motor to the electromotive force existing 
between E and F, The switch on the position 3 will subject the 
motor to the electromotive force existing between F and D. 
Inventors claim: The principle of varying the voltage upon an 
electro-motor, and co: uently the speed, by connecting it to the 
different potentials offered by a multiple wire system, the three-wire 
system, the five-wire system, and such extensions having unequal 
or partly unequal divisions of electromotive force. (Accepted 
August 28, 1895). 


20,442, J. E. A. Gwynne and R. Kennedy, London. 
Arc Electric Lamps. [6 Figs.] October 25, 1894.—The 
lamp shown is regulated on the ‘‘ Pilsen” system by means of 
tapered cores passing through solenoids. A, B are shunt solenoids 
through which pass the soft iron cores C,C! moving freely within 
the solenoids. To the central portions of the cores are secured 
the carbon-holders D, D! insulated from the cores. P, Pare guide 
pulleys provided with flanges between which move the central 














plates of the cores C, C'. M is the series solenoid and N the core 
passing through it and sliding freely in the metaltube O. K is a 
cord, one end of which is attached to the core N and the other end 
secured to the guide bar R moving between the guide pulleys P'. 
Pivoted to the guide bar by means of the square pin § is the rock- 
ing lever Q, from the ends of which are suspended the cores C, C! 
Provided with pins E, E' which engage with slote formed in the 





ends of the lever Q. The lower end of the guide bar R has a 
ratchet formed th which engages with a pawl W to prevent 
the carbons from being too widely separated each time the arc is 
struck. The lower carbons are secured in the stationary holders 
c and e, whereof c is insulated from the body of the lamp and ¢ is 





in electric contact therewith and with the tube O, which tube is | E 


in electric communication with the exit terminal (not shown) of 
the lamp. The positive terminal g is insulated from the carbon- 
holders and from the body of the lamp. The current passes from 
the terminal g round solenoid M down to carbon-holders D' across 
arc No. 1, to fixed carbon-holder c along to carbon-holder D across 
arc No. 2 to carbon-holder ¢e and along tube O to negative terminal. 
Each shunt solenoid is connected across the arc to the carbon- 
holder of its own core, so that if one arc is longer than the other 
the core connected to the long arc will be drawn in by the shunt 
solenoids and the rocking lever will oscillate slightly on the pin 8, 
shortening the long arc and lengthening the short one until the 
arcs are equal. If both arcs are long, then both shunt cores will be 
drawn into the solenoids and overpower the pull of the series sole- 
noid on its core and the arcs will be shortened ; but if both arcs are 
too short, then the series solenoid will become sufficiently powerful 
to overcome the shunt solenoids and the arcs will be lengthened. 
Thus by balancing the magnetic pull of the series solenoid against 
that of the shunt solenoids the lamp is fed, and by balancing the 
magnetic pull of one shunt solenoid against that of the other, 
equality of the two arcs is maintained. The weight of one shunt 
core with its attachments should be exactly equal to the weight of 
the other shunt core and its attachments, and the weight of the 
two shunt cores with their attachments, guide bar, and rocking 
lever should balance the weight of the series core and its attach- 
ments. The solenoids should be wound in such a manner that the 
magnetic pull of the series solenoid on its core is equal to the 
combined magnetic pull of the two shunt solenoids on their cores, 
and the magnetic pull of each shunt solenoid should be equal. 
(Accepted September 18, 1895). 


21,613. E.C.Parker,London. Telephones, [6 Figs.] 
November 9, 1894.—It has been found that in telephone trans- 
mitters in which granulated carbon is employed, there is a ten- 
dency for the carbon granules to ‘‘ pack” or settle down close 
together after the telephone has been in use for some time. This 
packing is chiefly caused by the vibrations of the diaphragm of 
the transmitter. In consequence of such packing the vibrations 
cease to act on the carbon granules to the same extent as they 
did before the packing, and consequently the loud speaking 
capabilities of the telephone are seriously impaired. When such 
a condition of the carbon is arrived at it has hitherto been usual 
to take down the telephone and shake it in order to loosen the 
carbon granules and thus restore the loud speaking qualities of 
the telephone. Now the present invention relates to the provision 
of simple means for restoring the loose condition of the carbon 
whenever required without necessitating the removal of the in- 
strument from its position. A is the transmitter, B is the case 
of the receiver, C is a vibrating diaphragm preferably constructed 
of mica. On the diaphragm C is ted a rotatable carbon- 
holder which consists preferably of a polygonal tube of metal 
constructed in two halves D! and D2, that are mechanically con- 
nected by suitable insulating material such as goldbeater’s skin 
E. The skin E is wrapped round the two parts D! and D? to form 




















a complete tube, but at the same time leaving a short space 
between the inner ends of the two parts D', D2. The tube or 
holder after being nearly filled with carbon is mounted in bearings 
F, F attached to the back of the mica diaphragm, and is rotatable in 
the bearings just out of contact with the diaphragm. The spindle 
D4 of the holder extends through the side of the transmitter 
case, and is furnished with a button G by which the holder can be 
rotated. The two parts D! and D? of the carbon-holder con- 
stitute the two electrodes of the transmitter A, and are con- 
nected by metal strips H, H to the contact screws of the instru- 
ment. When the action of the instrument becomes impaired by 
reason of the packing of the carbon, all that need be done to 
loosen the same is to give a turn or two tothe holder by means 
of the button G. This will shake up and loosen the granules, 
and render the operation of the telephone as perfect as before. 
The bell circuit of this improved telephone has two brakes in it, 
one at the near station and one at the distant station. When 
the receiver is hung up on the front plate I of the transmitter, 
one of these brakes is automatically bridged over (Fig. 2), and 
the operator at the other end can then ring the bell by pushing 
his bell contact. But when the receiver is not hung up on the 
plate I the operator at the other end cannot ring the bell at the 
near station. (Accepted September 18, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


20,676. F. Moore, Barnes, Surrey. Gas Meters. [4 
Figs.] October 23, 1894.—This invention relates to gas meters 
which have a coin-feeding arrangement or device for opening the 
supply valve of meters, by the inserting of a penny or other suit- 
po coin. The improvement relates to the coin-feeding arrange- 
ment of such meters, so that the supply valve can be opened by 
inserting a penny, or other suitable coin, into the aperture pro- 
vided, and so opening the supply valve without having to turn or 
move a handle, wheel, or key after inserting the coin. In the 
normal condition of the apparatus a coin is contained in the appa- 
ratus, the said coin resting on the arm c, and causing the stud d 
to engage with the notch ¢ in the bolt E, as shown in Fig. 1. 
When a supply of gas is required, a coin of the required size is 
pressed into the slot, which coin acts as a wedge between the 
stop B and the lever A, causing the lever A to turn on its fulcrum 
a, thereby moving the arm ¢ of the lever C sideways, so as to dis- 
charge the coin (which rested on the arm c) into a receptacle 
arranged in position to receive it. At the same time the bolt Eis 
moved forward by the stud d, and by the engagement of the pawl 
F with the teeth of the wheel G a motion of partial rotation is 
given to the said wheel. The wheel G is connected to the gas 
supply mechanism of the meter in such a manner that gas will not 
pass through the meter until the bolt E has returned to its normal 
position. The arrangement for this purpose may be similar to 
that described in the Specification of Letters Patent No. 8444, 1891, 
and No. 24,490, 1893, but forms no = of the present invention. 
On pressing a coin into the slot to obtain a supply of gas, the coin 
which had rested on the arm c of the lever C is discharged there- 
from. Consequently, if the coin which is being inserted be with- 
drawn, the weight C2 on the other arm of the lever C will, when 


the bolt E returns to its normal position, raise the stud d out of 
the notch e, so that it will not be possible to obtain a further 
supply of gas without first inserting a coin into the apparatus to 
cause the engagement of the stud d with the notch e, and after- 
wards inserting another coin for the pu’ of moving the bolt 
Thus a supply of gas can only be obtained when a coin is 
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retained in the apparatus, and the mechanism is operated to 
obtain a supply of gas by the a of another coin when being 
inserted in the apparatus, and without the use of handles, pushes, 
or other external appliances, requiring to be operated after the 
insertion of the coin or the like, as heretofore. (Accepted Septem- 
ber 18, 1895). 


HYDRAULIC APPARATUS. 


17,766. E. F. Piers, London. Hydraulic Motors. 
(2 Figs.] September 18, 1894.—An objection to hydraulic motors 
as hitherto constructed is that the stroke of the piston of the 
engine remains the same whatever may be the load on the motor, 
and consequently waste of power results. The object of this in- 
vention is to overcome this objection, and this is effected by 
making the stroke through which the piston of the motor works, 
and consequently the amount of water used to drive it, variable 
with the amount of work which is to be performed. This may be 
conveniently effected by making the crank which the piston drives 
adjustable in length. A represents two hydraulic motors ar- 
ranged to work in a direction at right angles to each other, the 
pistons of both motors being connected by rods B to a block C 
capable of adjustment ina slot D in a disc E fast on the end of 
the shaft F tobe driven. The block C carriesa nut or is provided 
with a screwed hole in which works a screw G mounted in bearings 




















in the disc E so as to be capable of being turned but prevented 
from moving longitudinally. By turning this screw in one direc- 
tion or the other, the block C will be moved in the slot D nearer 
to or further from the axis of the disc according to the direction in 
which the screw is turned, and so vary the strokes of the pistons 
in the cylinders A, and consequently vary the amount of liquid 
admitted to the cylinders to drive the pistons. Thus if the work 
to be done requires the whole power of the motors, the block C 
should be moved in the slot D so far from the axis of disc E as to 
permit of the pistons making their maximum length of stroke, but 
otherwise the block C’ should be moved towards the axis of the 
diec so as to reduce the length of stroke of the pistons more or 
less according to the power required. By this means economy in 
the use of liquid for working the motors is effected, as the amount 
of water used will be regulated according to the amount of work 
to be done. (Accepted September 18, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


,943. H. Searle, Bradford, Yorks. Combination 
Implement or Too). (4 Figs.] September 21, 1894,—This 
improved tool is more or less in the form of a hammer, the head 
of which may be modified in shape to suit the particular Lew a 
for which it is most likely to be used. The shaft or handle is 
made of steel and is manufactured into a flat file or a file of other 














suitable form. One edge of the file (which may be bevelled) is 
graduated to form an inch measure, and the other edge is 
roughened to form a steel for sharpening knives, The end of the 
handle is made into a screwdriver. The handle may be 





to receive a corkscrew and an awl or the like, which may be 
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ivoted therein, or they may be pivoted on one side. The hammer 
ke A of the tool is preferably made with prongs A?, A? on one 
side. The handle B is preferably flat on one side and is cut with 
file teeth to form a fiat fileC. One edge D of the handle is formed 
as a steel for sharpening table knives. The other edge E is 
bevelled and is graduxted to form an inch measure, The end of 
the handle is formed into a screwdriver H. The complete tool is 
preferably made of steel suitab'y tempered. A corkscrew F may 
be aitached ; it may be pivoted between the lugs G, G riveted 
to the handle. (Accegted September 18, 1895). 


14,043. L. Lake and H. I. Lake, Philadelphia, 
Pa., U.S.4. Portable Apparatus for Cutting Key 
Seats in Shafting. (6 Figs.) July 23, 1895.—1 isa shaft in 
which a key seat is to be cut; 2is the main supporting base of 
this key-seating mechanism, provided with opposite jaws 3 in- 
clined toward each other, and rising above the base 2. Upon each 
side of the base 2, and projecting below the sam?, are divergent 
jaws 4, which are adapted to straddle the shaft, each being pro- 
vided with a bifurcated joint 5, to permit the pivotal attachment 
thereto of the ends of a yoke 6, which is provided at its central 
portion with a boss 7, through which is tapped a set screw 8, its 
end being adapted to bear against the shaft and lock the 
supporting base 2 rigidly thereon at any required poiot. Upon 
the hase 2, and arranged between the conver,iog jaws 3, is a 
slide 9, which is capable of longitudinal movement in a lioe 
parallel with the axis of the shaft. Upon one end of this slide is 
a vertical dovetailed block 10, upon which is mounted a slide 12, 
arranged at right angles to the line of movement of the slide 9, or 
perpendicular to the axial plane of the shaft 1. Upon 
the lower end of the slide are bearings 15 for a transverse 
shaft 16. Upon this shaft, between the bearings 15, is mounted 
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the seat-cutting tool 17, which is operated through a large —_ 
gear 18 on the end of the shaft, and a pinion 19 upon a stud 20 
rigidly mounted on a bracket arm 14, which forms part of the 
slide 12. The prolonged hub of this pinion is provided with a 
orank 21 for producing revolution. A sprocket 22is mounted on 
the hub of the pinion 19, and geared by a sprocket chain 23 toa 
second sprocket 24, carried by a transverse shaft 25, which is 
su seated te bearings 26, the latter being formed at the extremities 
of Tateral brackets 27 at the end of the slide 9, opposite that carry- 
ing the dovetailed block 10. The shaft 25 is provided with a worm 28, 
meshing with a worm-gear 29, which is mounted on the end of a cen- 
tral-threaded shaft 30, lying in the longitudinal line of the slide 9. 
The threads of the shaft gear with a feed-nut 31, seated in the base 
2. The feed-nut is capable of vertical ad‘ustment by means of a 
lever 32, having its fulcrum in a transverse recess 33 on one side 
of the base 2, from which ite end projects sufficiently to enable it 
to be operated. The other extremity of this lever lies in a notch 
8tin the feed-nut. When the machine is p'aced upon the shaft 1, 
the yoke 42 istigidly clamped thereto, and the bracket is secured 
to the slide 12. The machine is operated, passing over the work 
as many times as may be necessary to cut the s«at to the required 
depth. (Accepted September 18, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


13,722. M. Golinsky, St. George, Bermuda. Im- 
provements in the Hulls of Vessels. [2 Figs.) July 18, 
1895. —It is the object of this invention to provide an improved 
form of hull for marine vessels, whereby their speed and steadiness 
will be increased. The improvement is applicable to pger 
and freight vessels, as well as to those specially intended for use 
as transports or for defence in case of war. According to this 
invention, the bow or front portion of the hull presents in plan 
view the form of an arrow-head, the body or part of the hull in 
rear of such bow being at any point of less width than the widest 





rtion of the bow. The screws or other propelling devices are 
located in the angles of the arrow-head bow and body of the hull, 
Fig. 1 is a plan view of a vees2l’s hull shaped according to this 
invention ; Fig. 2 is a side view of the same. Asshown, the bow 
A of the hull has the shape of an arrow head, the breadth or beam 
of the same increasing from the stem a rearward until it attains 
a maximum at b, and then it abruptly narrows laterally, thus 
forming relatively wide offsets or shoulders, behind which pro- 
pellers c are located. The extreme beam or width of the bow 
A, at its rear extremity b, is thus greater than the body or after 
portion B of the hull at any point; and, as related to the whole 
length of the hull, the arrow-hedd bow A is about one-third, the 
reduced body B of the same coxstitu'ing the remiining two-thirds 
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of such length. Hence the distinctive feature of this improved 
hull is that, as a whole, it is of the arrow type, and that the maxi- 
mum beam is ata point forward of the midship section. Any kind 
of propelling agents C may be employed, and, being directly in 
rear of the lateral offsets or shoulders b, on both starboard and 
port sides, they are well p ted from tact with any object, 
either when the vessel is in motion or lying in dock, besides 
being placed at points where they have most effective action in 
propulsion, as well as in ‘‘lifting” the bow, A propeller may be 
placed at the stern, so that the vessel may be effectively steered 
without a rudder or turned rapidly in a very narrow circle. (Ac- 
cepted September 18, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,683. J. H. Hargreavesand J.G. Hudson, Bolton, 
Lancs. Corliss Valves for Steam Engines. [4 Figs.) 
November 10, 1894.—This invention has for its object by a simple 
constructive improvement to diminish the pressure acting on the 
back of a Corliss steam engine valve during the movement of such 
valve. This is effected by forming passages A (which may be a 
series of small holes as shown) from the contact surface of the lap 
B into a groove C at the back of the valve. In a second modifica- 
tion the passages A may consist of openings corresponding in 
length to thecylinder ports. In this case the sides of the passages 
A are connected at intervals by bridge bars. The valve may be in 
one piece as shown, or in two pieces as in the second modifica- 
tion, The valve is moved in the ordinary way by a rocking bar 
or flattened spindle G fitting more or less tightly in groove C at the 
back of the valve. The sides of the valve are connected by rivets 
H (or bolts) which are encircled by tubular dis‘ance pieces J to 











prevent the sides of the valve from nipping the bar G. It is with 
the space between the bottom of the bar G and the bottom of the 
groove C that the passages A communicate. When the valve is 
moving to uncover the port K communication is made between 
the interior of the port and the groove C at the back of the valve 
as soon as the lap passages A get on the port, the pressure on 
the back of the valve then b ing considerably reduced, and 
the further movement of the valve being more easily effected. 
When the valve closes, as usual, by the action of a spring, such 
closing is rendered more certain and accurate as regards time in 
consequence of the diminished pressure on the valve, the full 
pressure only coming into action at the end of the closing move- 
ment. (Accepted September 11, 1895). 


21,455. R. T. Preston, London. Shields for Steam 
Water Gauges. [5 Figs.) November 7, 1894.—A is the 
gauge glass which is held in the upper and lower gauge glass 
fittings B and C in the usual manner. The fittings B and C are of 
usual form except as regards the additional part B', which can be 
slid on the fitting B, and the add tional part C', which forms an 
integral part of the fitting C. Both are adapted to receive the 
horseshoe-shaped shield D. The shield fits at the top in a recess in 
the part B', but at the bottom it fits and rests in a recess in a 
hinge piece E. This hinge piece has at its outer end a lower hinge 
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lug E!, which fits between the two hinge | C*, C* provided on 
the pest C!, and its inner ends terminate in hinge lugs E*, E*, 
which fit over the hinge lug C** on the part C!. The upper hinge 
parts C**, E*, C** are held together by the detachable hinge pin F, 
while the lower hinge parts C*, E', C*are held together undetach- 
ably by the pin H. The frames B' and E are united by two rods 
G. When the hinge pin F is taken out, the sbield D held in its 
upper frame B', and lower frame E can be swung out around 
the hinge pin H, and the gauge glass removed or exchanged as 
required. (Accepted September 11, 1895). 


22,193. E. Hopkinson, Manchester. Steam En- 
gines. [2 Figs.1 November 16, 1891.—Tbis invention relates to 
a construction of steam engine, and especially of the valves for 
admitting steam and discharging the exhaust in such a manner that 
the valves are balanced in respect of pressure, and that the space in 
the passages is reduced to a minimum. The figures illustrate a 
single-acting compound engine according to this invention. As 
this engine is single-acting, the connecting-rods A, A' in both 
strokes are arranged so as to be subject totension, and may thera- 
fore be lighter than those of engines in which they are subject 
to thrust. The valves are also arranged so that there is free 
escape of water due to condensation or priming, aud that there is 
no cooling action on the entering steam such as results from the 
issue of exhaust through the entering age. The engine may 
be vertical as shown, having its cylinders above the crankshaft. 
In this case the steam acts only under the piston in each cylinder, 
and is supplied and discharged in each case by tw9 separate pis‘on 
valves B, C, which slide parallel to the main piston in cylindrica’ 
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casings formed in the bottom cover of the cylinder, and are linked 
to opposite ends of a sway beam D worked by an eccentric E El 
on the shaft below. The one valve is thus made to ascend as the 
other descends, so that the pressure is balanced, and each by its 
ascent and descent covers and uncovers lateral ports by which 
the steam is admitted over the one piston and is discharged over 
the other. If the engine were double-acting, there would be at 
each end of the cylinder a pair of valves such as B, C described 
above. Theengine might bea simple one with only one cylinder, 
or several cylinders might be arranged with their pistons con- 
nected to a crank or cranks on one shaft, so as to work either as 
combined or a compound engine a3 shown. The cylinder or 
cylinders, instead of being vertical, may be horizontal or inclined, 
and the slippers, connecting-rods, and cranks may be all inclosed, 
as shown, in a steam-tight casing F, having stuffing-boxes through 
which the shaft passes. The weight of a heavy piston and its 
connections may bepartly counterpoised by steam pressure acting 
under the piston of acylinder G. (Accepted September 11, 1895). 


MISCELLANEOUS, 


14,028. E. W. Buelland S. Moe, Chicago, Illinois, | 


U.S.A. Doffer Mechanism for Ironing Machines. 
(3 Fis.) July 23, 1895.—A is a portion of the ironing cylinder or 
dcum, B is the lower roll, C are the steam pans or ironing devices. 
The doffer blade D is located at a point below the centre of the 
drum axis, so that its acting edge will contact with the cylinder 
A at a point somewhat below said centre line. The goods being 
ironed begin to fall away from the drum vertically after they p1ss 
the centre line, and the acting face of the doffer blade is arranged 
so as to disengage such articles as do not of themselves leave the 
cylinder as soon as the cylinder passes the central line, the doffer 
blade being inclined toward the roll B, so as to automatically 
guide the goods to the latter. To aid the goods in their separa- 
tion from the cylinder, there is provided an idler roller E arranged 
so that its periphery will be in contact with that of the cylinder A 
at a point between the acting face of the doffer blade and the point 
where the goods would naturally leave the face of the cylinder, that 
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is, at thecentre of thedrum axis. Thisidler ie designed to press upon 
the goods and the covering of the cylinder A sufficiently to concave 
the same at this point, so that when the emerge therefrom 
their lower edge will be curved or turned outward from the peri- 
phery of the cylinder A, and in their further movement will be 
deposited upon the doffer blade. The doffer blade is mounted in 
the machine in any suitable manner, and its upper and lower 
edges are slightly tapered, and may be somewhat curved in oppo- 
site directions for the purpose of better conducting the goods 
away from the cylinder A and to the roll B. The blade is formed 
in sections. It comprises the upper face from which depend the 
vertical ribs d, toward the rear or that portion designed to be 
nearest the cylinder A and the vertical ribs d' upon a different 
plane, and the transverse ribs d2. The ribs d! are designed to rest 
within the channel }, in the heated ironing device C. The upper 
edge of the blade is formed at intervals with lips d3, which are 
des'gned to bear against the clothing of the cylinder to insure 
the positive removal of any goods that might adhere to the 
cylinder. (Accepted September 11, 1895). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 





street, Strand. 
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ON HYDRO-ELECTRIC INSTALLA- 
’ TIONS. 

By C. 8. Du Ricue Prexier, M.A., Ph.D., A.M.I.C.E., 
M.LE.E. 


(Continucd from page 531.) 

Transmission and Distribution (Fig. 1, page 532 
ante, and Figs. 17 to 20).—-The length of the two- 
phase (1000 volts) overhead transmission by four 
6-millimetre main feeders to the main distributing 
point in the town is one mile, the naked feeders 
being carried on poles and ordinary insulators. 
About halfway, the transmission crosses the Zurich 
and Bale trunk railway by a 50-centimetre (20 in.) 





cement conduit laid under the line, and having a 
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| Fig 17. 
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The primary windings of the coils consist of thin 
insulated wire wound on a paper tube, which is 
passed over the cylindrical core; while the secon- 
dary winding, consisting of insulated thick wire, 
also wound on a paper tube, is passed over the 
primary winding. The end of the thin or high 
tension wire is fastened at H (Fig. 23) to a fixed 
conductor or terminal contained in a glass tube, 
to whose other end is fastened the end of the 
external high-tension circuit. Similarly, the end 
of the thick or low-tension wire is connected 
at L (Fig. 24) with a cone imbedded in insulating 
material, to whose other end is fastened the end 
of the external low-tension circuit. Thus the high 





tension and low current energy supplied by the 
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fall of 2 per cent. The mode of carrying, fastening, 
and insulating the four wires between the vertical 
wooden posts on each side of the line, as well as in 
the cement pipe, is shown in the engravings. The 
cost of this conduit, complete, was 4000 fr., or 1601. 
There is no secondary or distributing station, pro- 
perly speaking, but nearly all the distributing lines 
can be cut out from a main point in the town, as 
already mentioned. The secondary wires from the 
main feeders to the transformers are 4 to 6 milli- 
metres, those from the transformers to the lamps 
3 to 4 millimetres in diameter, the entire length of 
transmission and distribution being about 12 kilo- 
metres (8 miles). 

Transformers (Figs. 21 to 24, annexed, and Figs. 
25 to 28, on page 606).—The 50 transformers now 
i circuit, transforming the 1000 volts down to 100 
volts, vary in capacity from 3 to 30 kilowatts (total 
430 kilowatts), and are of C, E. L. Brown’s patented 
type, being either dry (Fig. 21) or oil (Fig. 22) 
transformers, as shown in the illustrations. The 
former are suitable for tensions up to 5000 volts, and 
for being placed in dry inclosed premises, while the 
oil transformers, being absolutely insulated, may be 
kept in open and damp places, and are suitable for 
tensions up to 10,000 volts. The construction 
shown in Figs. 23 and 24 is the same in both cases. 
Inside, and at the bottom of the iron case or 
frame, is fitted lengthways a LJ-shaped magnetic 
mass composed of insulated iron sheets, into the 
ends of which are screwed the flattened ends of the 
cylindrical core, likewise composed of thin lami- 
nated insulated iron sheets, which carries two 
coils of primary and secondary windings, and 
forms with the Lj part a closed magnetic circuit. 
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Fig. 35, 


generators, and passing through the thin wire coils, 
is, by the action of the magnetic circuit and durin 
its passage through the thick wire coils, convert 
into low-tension and high-current energy suitable 
for lamps and motors. As seen from the illustra- 
tions, these transformers are of very simple and 
solid construction, and combine with high insula- 
tion the advantage of exact regulation, their effi- 
ciency being at 40 — from 95 to 97 per cent. 
Before entering the transformers, the high ten- 





sion current coming from the generators passes 
through an ingenious apparatus, also patented by 


Mr. C. E. L. Brown, which combines a double cut- 
out with a double high-tension fuse and a double 
lightning arrester, contained in a box fitted gene- 
rally above the transformer. The arrangement is 
shown in the engravings, Figs. 25, 26, 27, and 
28, on page 606, the double lightning arrester 
(of the type already described) being fitted hori- 
zontally in the upper part of the box, while the 
lead fuses F (Fig. 25) are fastened inside the cover 
to the blocks F,, which have spring contact with 
the blocks G, Gand T, T mounted in the box. The 
removable cover thus acts also asacut-out. The 
blocks G, G inside the box connect with the light- 
ning arresters and the high-tension circuit of the 
generators, and the blocks T, T with the wires of 
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the transformer to be protected. The wires on 
passing into and out of the box are insulated by the 
four porcelain bells J, so that the apparatus can be 

ut up in the open air. The apparatus has a two- 
old object, viz., of protecting the transformer on 
the one hand against a generating current of exces- 
sive tension, and on the other against atmospheric 
discharges. 

Supply.—Light is supplied to the town of about 
4000 inhabitants, to the Casino and its grounds, and 
to about 16 hotels accommodating about 16,000 
visitors per annum. The present supply is 3500 
10 to 16 candle (35 and 60 watts) incandescent 
lamps, and 70 arc lamps of 18 amperes (1800 watts), 
equal to 4000 16-candle lamps, or about one lamp 
per head of the residential population. 

The motors so far installed number about 40, of 
which four, with about 70 horse-power, are at 
Messrs. Brown, Boveri, and Co.’s works, while the 
remainder, varying from 0.5 to 25 horse-power each, 
are used at various industrial works, as well as at 
the hotels for lifts and pumping, the total power 
supplied being about 150 horse-power, equal to one 
alternator. The average charge per 16-candle 
(60 watts) lamp is 20 fr. or 16s. per annum, corre- 
sponding at 1000 hours per annum to about 


2centimes per hour, or 2 x - = 32 centimes 


or 3d. per kilowatt hour. The charge for motive 
power is, for small motors, 300 fr. or 121., and for 
the larger motors 200 fr. or 8/. per horse-power 
per annum, taken at the dynamo house. The effli- 
ciency of the alternators being 91 per cent., the loss 
in transmission 8 per cent., and in the transformers 
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4 per cent., the efficiency in respect of the motors 
is 0.91 x 0.92 x 0.96 = 80.4 per cent. 

Motors (Figs. 29 to 34, page 606).—This impor- 
tant speciality of Messrs. Brown, Boveri, and Co. may 
be divided into two classes, the older or synchronous 
type, and the latest or non-synchronous type 
of alternate-current motor, the former type with, 
the latter without, separate excitation. The first 
type (Figs. 29 and 30) has an inside rotating star- 
shaped magnetic field, viz., a definite number of 
poles for synchronous running, composed of wire- 
wound cores with pole-shoes, and an outer fixed 
armature composed of an insulated laminated sheet- 
iron core with peripheral perforations for the 
armature coil winding. The motor is separately 
excited, not, as was formerly the case, from the main 
conductor, but from one of the armature coils 
having a very low tension, this shunt current 
being by a commutator converted into direct cur- 
rent for excitation of the motor magnets. By this 
means, the old defect of sparking and of the 
position of the brushes having to be changed at 
every variation of load, is entirely obviated, the 
motors, moreover, running noiselessly, and easily 
bearing (viz., without stopping) an overload up to 
50 to 100 per cent. of their normal power. The 
second or latest type differs from the first in some 
essential features. The inducing part or field 
which connects with the mains is outside and 
stationary, while the armature or induced part is 
rotary, whereby sliding contacts are avoided (Figs. 
3l and 32). The construction and winding of both 
parts is exactly similar, the core being in both cases 
composed of alternating laminz of sheet iron and 
insulating paper, pressed together between two 
outer iron rings, and pierced near the periphery by 
equidistant oval-shaped (or circular) holes into 
which the windings are placed. The portions of 
the inducing winding are so bent and arranged as 
to be always at the same distance from the axis of 
the motor ; and in large motors, viz., from 40 to 
120 horse-power (Fig. 34), the straight portions are 
moreover placed in stiff paper or ebonite insulating 
tubes fitting into the oval perforations. The winding 
of the induced rotary part consists either of wire or 
of copper bars, and is also placed in peripheral 
holes. By this means all the magnetic resistances 
in both parts are reduced to a minimum, while the 
peculiar winding of the inducing part insures per- 
fect symmetry, great economy of space, and easy 
inspection and repair. The wires or bars of the 
rotary part extend beyond the core on each side, 
the ends being bent and soldered together to form 
a drum winding short-circuited on itself. The 
windings of both parts being thus symmetrical 
per se, but independent of each other as regards 
polarity, the peripheral holes being equidistant, 
and the surfaces of the laminated iron cores being 
smooth and uniform all round, any number of 
poles can be formed in the inducing part with- 
out there being any polar projections where the 
poles occur. By virtue of this arrangement, the 
motor is enabled not only to run non-synchro- 
nously with the generator, but with a considerable 
torque and without separate excitation, so that 
—— and brushes are entirely dispensed 
with. 

To effect the starting of such motors, it is neces- 
sary to produce a difference of phase, viz., to 
destroy the equilibrium of forces which, although 
the current be switched on, causes the induced 
part to remain neutral, and prevents it from rotat- 
ing, unless set in motion. As differences of phase 
are produced by differences of self-induction, the 
desired object is brought about by adding to the 
ordinary winding of the motor a starting winding 
of smaller cross-section, viz., having a different 
self - induction, so that, when the two are placed 
in circuit with the generating alternator, a differ- 
ence of phase, and hence a rotary field, is set up, 
which overcomes the neutral state, and causes the 
armature to rotate. The starting apparatus for 
single or multiphase motors (Fig. 35, page 591) is 
composed of a circular box which is provided with 
a marble lid, a switch and contact disc on the top, 
and contains a condenser or a number of cells of 
large capacity placed in series with the starting 
winding, which is switched out as soon as the motor 
has attained its proper speed. 

The illustrations show a single or multiphase 
10 horse-power motor (Fig. 31) ; the armature, mag- 
netic field, and outside view of a 45 horse-power 
multiphase motor of 1000 volts (Figs. 32, 33, and 
34). These motors, which are suitable either for 
single, two, or three phase alternate current, are 





made for indirect and direct driving in sizes from } 
to 120 horse-power, up to 25 horse-power for 100 
volts, up to 120 horse-power for 1000 volts, 5000 
alternations per second and 1200 to 2000 revolutions 
per minute, their efficiency increasing with the 
size, and varying from 70 to 92 per cent. They 
are capable of developing 50 to 100 per cent. more 
than their normal power, and require no attend- 
ance beyond the renewal of oil once a week or fort- 
night. 

Jost of Installation.—The Baden installation is 
owned and worked bya local company. The whole of 
the electrical plant was supplied by Messrs. Brown, 
Boveri, and Co., the wires by Messrs. Berthoud, 
Borel, and Co., of Cortaillod, near Neuchatel. 
The works were begun in 1891 and the installation 
was completed in 1892. Thecost was as follows : 


fr. £ 
Land = - hs Ay a 50,000 2,000 
Compensation and sundrics .. 100,000 4,000 
Canal works and accessories .. ne 270,000 10,£00 
Turbine and dynamo house .. om 65,000 2,600 
Three turbines, 600 horse-power, wit 
three exciter turbines, transmis- 
sion, racks, sluices, regulators, and 
accessories ~ " = 
Three alternators, 600 horge-power, 
with three exciters, switchboard, 
wire transmission, mains and > 
distribution 


100,000 4,000 


225,000 9,000 


Fifty transformers and ‘accessories, 
Administration and engineering .. 20,000 800 
Interest during construction.. oe 20,000 800 








850,000 34,000 

At 600 horse-power generating power the cost is 
therefore 1417 fr. or 561. 13s. per horse-power ; but 
in respect of the 400 horse-power regularly utilised, 
with 200 horse-power as spare plant, the cost is 
2125 fr. or 85l. per horse-power, this high cost 
being due chiefly to the heavy works of canalisa- 
tion. 

Receipts and Working Cost —The receipts from 
3500 incandescent and 70 arc lamps, and 300 horse- 
power motive power supplied alternately, amount 
to 80,000 fr. per annum, equal about 200 fr. or 8!. 
per effective horse-power. The working expenses 
are composed of administration, wages of six men 
4 fr. per day, of whom four at the generating 
station and two on the line ; royalty to the Cantonal 
Government for 600 horse-power water power at 
the rate of 4 fr. per horse-power ; oil and repairs ; 
and 2.5 per cent. depreciation and amortisation of 
works, machinery, and electrical plant; total about 
40,000 fr. per annum. The net receipts of 40,000 fr. 
therefore represent a net return of about 4.7 per 
cent. on the capital outlay. 

(To be continued.) 
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Grundziige des Kleiibahnwesens. By FrrepRICH MiiLiER. 
Berlin: Wilhelm Ernst und Sohn. 

Tue term Aleinbahnen, which in Prussia has had 
a legal existence since 1892, corresponds to our light 
railways. But it is a somewhat vague term, and 
comprises also local and secondary lines which are 
equally known under these names in Germany, 
where, indeed, tertiary lines are spoken of. The 
book now before us, dealing with those lines, is an 
octavo volume of 574 pages, and is published by 
authority of the Prussian Ministry for Public Works. 
This official character offers a certain guarantee for 
the reliability of the contents. The author is, 
moreover, known as an authority on local railways, 
and we believe that the vast amount of informa- 
tion given in the book will be found correct 
and valuable. The volume contains so much, in- 
deed, that we look for more, and if we begin syste- 
matically to read page by page, as the author pro- 
bably would like his compilation to be perused, we 
may proceed for some time before becoming aware 
that this treatise of nearly 600 pages on railways is 
not illustrated by a single diagram. Fora moment 
we fancied that the atlas of illustrations was to 
follow in Continental fashion. But there is none, 
nor does the author apologise for the absence of 
diagrams. He is quite consistent. The book pur- 
poses to review the state of light railways, their 
construction, administration, and economy, all over 
Europe, with due reference to the United States 
and other countries. One diagram would have 
necessitated the addition of hundreds, and as the 
price was to be low—the price (10s.) is not stated, 
a reprehensible practice—illustrations have alto- 
gether been omitted. 

The table of contents fills 24 pages. The 
first division groups the lines from various points 
of view, especially as to gauge. The 25 pages 














dealing with the gauges adopted all over the 
world, in the Balkan States, South America, the 
Orient, India, and China, especially in those con- 
cerning countries about which the newspapers give 
more personal news than information, will be ap- 
preciated. In the subsequent sections, on tracks, 
crossings, stations, power, &c., the subdivision as 
to gauges reoccurs. The second division—building 
and outfit — distinguishes between steam lines, 
horse and electric trams, lines operated by com- 
pressed air, petroleum, soda and special steam 
plants, the fireless engines of Lamm Francq, the 
Serpollet system, gas trams, &c., and mountain 
rack, cable, or electric railways. In an appendix 
special lines for agriculture, forestry, moor culture, 
military expeditions, plantations, &c., are treated. 
The third division concerns administration and 
management, tariff regulations, and economic and 
legal relations in different countries. This last 
division adopts a geographical arrangement, Ger- 
many, Great Britain and Ireland, United States, 
France, Belgium, Holland, Austria, Hungary, 
Italy, Spain being treated separately. The chapter 
on the United Kingdom mentions the Festiniog 
line, which is often referred to, light railways and 
tramways, and the London Metropolitan system, 
in the latter case following Mr. Troske’s able 
exposition, to which we drew attention some time 
ago. Under France, we notice the first local and 
street railways, the laws of 1865, 1880, 1889, traffic 
and finances, the Nizan-Luxey and the Hermes- 
Beaumont lines. These chapters are rather short. 
Then follows bibliography, a list of the chief treatises 
and periodicals, beginning with publications of 
general character, and then bringing the respective 
papers and volumes devoted to special countries in 
geographical order. In this list, which occupies 
14 pages, Germany predominates far more than we 
should expect from the international character of 
the contents. Finally comes the one index, sub- 
ject-matter and authors’ names combined, extend- 
ing over 20 pages. 

It is always easy to find fault with the arrang:- 
ment. Every author follows the plan he has laid 
down for himself, so far as this is possible in a com- 
pilation of this compass, from which the author has 
necessarily to exclude a great deal that he would like 
tointroduce. But we should hardly look for dangers 
of street railway traffic and the five-class system 
of Italian railways in division II., under building 
of railways. If we go through the detailed table 
of contents, however, we are not struck with any 
anomaly. Roadway, tunnelling, track, crossings 
(rails, roads, rivers), stations, signals, rolling stock, 
and power follow there in systematic order. Hssen- 
tially the same arrangement has been adopted for 
the horse tramways, where the workshops, sheds, 
stables, breeds of horses and their prices, forage, 
shoeing, snow sweeping, &c., are duly considered. 
One might fancy that the breed of horses and their 
feeding might have been left out as too special. 
But everybody may profitably read of the experience 
gained, and these two questions will, amongst 
others, be discussed at the annual meeting of the 
Street Railway Association to be held next year 
at Stockholm. The chapters on electric railways 
cannot do much more than exemplify the leading 
features by reference to some approved systems 
and descriptions of successful lines, such as the 
City and South London, the Liverpool, the Sprague 
line at Gera—where the station distributes light and 
power also—and where goods cars are transported 
over the tram rails on special trucks, the lines at 
Remscheid, Barmen, Budapest, Love’s underground 
system at Washington, &c. Accumulator lines are 
also described. 

For a volume of this type, a carefully compiled 
and comprehensive index is simply indispensable. 
We were at first inclined to offer some criticism on 
this point, but we think the author has done all that 
could be expected. We did have alittle trouble to 
hunt up one reference. The chapter on gauges 
duly refers to Brunel’s broad gauge in the past 
tense. In the index the Great Western Railway is 
not mentioned ; it might feel slighted if it were, 
ina compendium on light railways. After search- 
ing for some time, we discover further notes on the 
abolition of the broad gauge, under the heading 
‘*Three-Railed Tracks.” No doubt the notes are 
in their proper place. Unfortunately there are too 
many headings under which a statement might 
appear. It may further be objected that special 
lines are so frequently alluded to that the index 
cannot possibly enumerate each one on every 
occasion. However, we have submitted the index 
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to several other tests, and have not found it faulty, 
and we have come to the conclusion that the de- 
tailed table of contents, the list of literature, and 
the 20 pages of the index will materially assist in 
making this volume an excellent book of refer- 
ence. The style isremarkably concise ; it is every- 
where definite ; facts and dimensions abound, and 
the author is master of his subject. 
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THE OORINTH OANAL. 
By Henry E. P. Corrrett, Assoc. M. Inst. C.E. 
(Continued from page 530.) 

THE second period in the history of the canal dates 
from 1885 to 1889. M. Bazaine, after careful con- 
sideration of the methods adopted up to 1885, 
without absolutely condemning the dredging, de- 
cided to deal with the removal of the central exca- 
vation chiefly with locomotives and wagons, and 
to ease the slopes here and there to avoid slips. 
His proposals were approved in January, 1885, and 
he was appointed chief engineer. Great activity 
was at once infused into the works; the excava- 
tion was attacked at more points, but in general 
the same system of working was followed, the only 
innovation being the establishment of parallel 
benchings at different levels on each side of the 
centre line, the lower benchings following up the 
higher, an independent cut was opened at the 
centre, and the three excavations carried on at the 
same time. One of the first precautions taken by 
M. Bazaine was to charge his chief assistant, M. 
Morin, with the task of compiling a complete 
geological section of the isthmus along the centre 
line of the canal. 

General Tiirr read a paper before the second 
International Congress on Internal Navigation, 
held at Vienna June, 1886, on the history and 
merits of the undertaking. He used a rather clever 
line of argument in stating the latter ; he did not 
so much dwell upon the advantage of opening such 
a waterway, as upon the disadvantage of closing it 
when once open, and instanced as a case in point 
the manifest disadvantage that would accrue to 
Mediterranean commerce were the Straits of Mes- 
sina to be closed, and applied this to a hypothetical 
Straits of Corinth. The General was successful in 
obtaining the support of the congress for the 
scheme on general grounds of utility to Mediter- 
ranean commerce, it being held that all vessels 
trading between French, Spanish, Italian, and 
Austro-Hungarian ports and Eastern Greece, Turkey 
in Europe, Asia Minor, and the Black Sea and Lower 
Danube, which must pass south of Cape Matapan, 
must also avail themselves of the canal, as the 
canal charges would not represent over 50 per cent. 
of the saving to be effected in time and general 
expenses, while the increased safety of the route 
would diminish maritime insurance ; and the pro- 
bable tonnage, inclusive of steam and sailing, com- 
mercial and military vessels, was estimated at 12 
millions of tons yearly. To enable the work to 
proceed with greater speed, the following plant 
was added in January, 1886: Three locomotives, 
150 large earth wagons, 3} miles of broad-gauge 
track, 159 small wagons, 5} miles of Decauville 
track, and a further addition of 115 large earth 
wagons, was made at the end of 1886. 

After 24 months’ experience of the works, M. 
Bazaine presented a report to the company on cer- 
tain supplementary works, on the additional time 
(beyond 1888) and the additional capital that would 
be required to complete the canal. The supplemen- 
tary works were the following : 

1. The protection of the slopes through the sandy 
beds (first met with in the beginning of 1886), wher- 
ever they occurred, with a lining of good hydraulic 
lime or other suitable material. 2. The flattening 
of the slopes where calledfor. 3. The forming of a 
shelf at least 5 ft. (1.50 metres) in width, extending 
to 6.56 ft. (2 metres) below water level on each side 
of the canal to support the lining protecting the 
slopes. 4. The protecting of the sides of entrances 
to canal with rock rubble up to water’s level, to 
prevent erosion from the wash of passing steamers 
and current eddies. 5. The widening of the bottom 
width from 78? ft. (24 metres) to 88} ft. (27 metres) 
to admit of a masonry lining throughout to sup- 
port the shelf on each side of the canal. 6. The 
completion of the shipping equipment. 7. The 
lighting and buoying of the entrance channels, 
8. The completion of the reclamation work at both 
ends of the canal. 9. To which was subsequently 
added the protection of the bottom by 3j ft. (1 
metre) of rubble. 

These recommendations were rendered nec:ssary : 

1. By the discovery of sandy strata between 7} 
and 104 furlongs (1.500 and 2.100 kilometres), and 
the occurrrence of slips between 224 and 27 fur- 
longs (4500 and 5400 kilometres) due to the same 
cause. 

2. Through the encountering of considerable 
variations in the character of the strata, the in- 
tended slope of 1 in 10 had already been shown to 








be far too steep, and had been so varied in many 


cases as to increase the width of canal at water level 


from 25.82 yards (23.60 metres) to 32.70 and 43.60 
yards (30 and 40 metres), and the same was fore- 
seen for the future. 

3. The occurrence of surface slips rendered the 
protection of the slopes indispensable, and the for- 
mation of a benching to support the surface pro- 
tection. 

4, The entrances of the canal, which were prin- 
cipally dredged through clays, sands, gravels, and 
conglomerates, although fairly solid in character, 
were obviously subject to erosion from currents 
and eddies, as well as the wash of steamers. 

5. The same strata were expected to occur below 
water level throughout the canal, and would re- 
quire even better protection ; hence walling was 
necessary, not only for the benching, but also to 
prevent erosion. 

The whole of these extras had to be provided for, 
as the allowance in the original estimates would 
have to be absorbed in the work itself as a 





whcle. M. Bazaine’s proposals involved : 
Cost. 
£ Francs. 
Supplementary excavation = 
1,800,000 cubic metres 200,000 65,000,000 
Rubble on slopes... ais ... 20,000 600,000 
Walling to sides for 32 80 ft. 
(10 metres), excavation to 
foundations, and pumping ... 32,000 800,000 
Masonry in concrete... ... 108,000 2,700,000 
Contingencier, viz.: 1. Anchor- 
age for ships within jetties. 
2. Protective works at Posei- 
doniaand Isthmia. 3. Ferries. 
4, Lining of slopes. 65. 
Sheathing for walls and 
fencing ... oie es ; 40,000 1,000,000 
Total 400,000 10,000,000 


which would necessitate an extension of time for 
two years beyond 1888, and an increase of capital 
to the extent of 400,000/. (10,000,000 francs), bring- 
ing the total up to 1,600,000/. (40,000,000 francs). 

Under the provisions of clause 3 of the conces- 
sion, the company applied to the Greek Government 
to sanction the appointment of a Commission of 
five experts (two to represent the Government, two 
the company, and one the President of the Areo- 
pagus) to deliberate on the situation and sanction 
the requisite extension of time. The Government 
at once agreed to the proposal, and at M. Bazaine’s 
request the two commissioners appointed by the 
company were instructed to report specially on all 
the details of the works, and make such recommen- 
dations for the future as they might see fit. The 
two commissioners were M. Fuchs (Chief Engineer 
of Mines) and M. Armand St. Yves (Honorary 
Inspector-General of Roads and Bridges). They 
inspected the works in April, 1887, previous to the 
assembling of the Commission, and furnished 
graphic narratives of the state of the works in their 
reports. They described the admirable way in 
which the central portion of the excavation was 
being got out and run to spoil by a system of deep 
cuttings and covered ways ; the spoil being charged 
into wagons direct through wells and shafts at 
five separate levels, then run out on separate 
roads to five great tips arranged in duplicate 
on each side of the canal; the amount run 
out consisting daily of 11 to 12 trains of 
from 40 to 60 wagons each; the total excava- 
tion achieved in the three years 1885 to 1887 
having been 6,278,328 cubic yards (4,800,000 cubic 
metres) ; while the big dredger at Isthmia was fill- 
ing long trains of hopper barges. What caused most 
surprise and admiration was the exhaustive geo- 
logical survey made by M. Morin, who, by means 
of trial pits and borings, had determined the exact 
nature of the strata, and the position of no less than 
70 faults along the central line and slopes of the 
canal, and had collected and catalogued specimens 
of all the rocks and fossils to be found within the 
area of the works. 

The result of the Commission was the unanimous 
finding that the company was entitled to an exten- 
sion to December, 1891, M. Bazaine’s proposals 
were carefully considered and amended, the chief 
alteration being in the retaining walls and benching 
along the canal, the former being increaeed to 36 fr. 
(11 metres) in height, with 3}-ft. (1 metre) footings, 
1.¢., 80} ft, (8 metres) on the moistened section, 
and the latter increased to 6} ft. (2 metres) width 
on top. Protecting the bottom from erosion by a 
layer of rubble—reduced to 12 ft. (0.50 metre) 
thick—was also recommerded, There recom- 
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mendations amounted to 80,0001. (2,000,000 francs) 
beyond M. Bazaine’s supplementary estimate, and 
the company found it wiser to increase the latter 
by 50 per cent. to 600,0001. (15,000,000 francs), and 
increase their capital generally by 100 per cent., 
from 1,200,000/. (30,000,000 francs) to 2,400,000/. 
(60,000,000 francs) to provide for extra cost of 
working and interest on capital up to 1892. 

A practical difficulty now arose in the selection 
of stone of sufficient density and weight to suit the 
canal lining walls, which depended on their own 
weight for stability, and to find it in sufficient 
quantities. The stone at Loutraki (north side of 
the Bay of Corinth), though of sufficient density and 
weight, was too hard to work, and split too easily, 
while the pudding-stones in the cutting were unfit, 
so, finally, recourse had to be had to the material 
used by the Venetians for the construction of their 


forts and factories, and probably also by their 
long line of predecessors. The amount of stone- 
work required was : 
Lining walls faced with snecked Cubic Yards. 
rabble, 6.56 ft. x 39.36 ft. x 
27,558 ft. (two sides) = 2 x 11.5 
by 8400 metres Se aa .. = 252,691 
Parapet to ditto, 2.46ft. x 0.98 ft. 
x 27,658 fo. = 0.75 x 0.30 x 8400 
metres ies si oo ee 2,472 
Rubble protection to sides of en- 
trance channels, 7.8 cubic yards x 
3610 yards = 6 cubic metres x 
3302 metres (both sides) ... .. = 25,894 


Rubble protection at Isthmia an 

Poseidonia ... = ss .. = 25,894 
D:y stone walls to company’s pro- 

perty, 14,217 yards(13 kilometres) 

x 1,24 square yards (1.04 square 

metres) ds ce ~ -. = 17,658 
Rubble protection to bottom of 

canal, 0.54 yard (0.50 metre) x 


5468 yards (5 kilometres) ... . = 71,940 
Waste plus stone used to protect 

face dane, say, 10 percent. ... = 39,654 
Total, of which 280,000 cubic yards ao 

is of special quality bis «. = 436,203 


To obtain this huge amount of stone nearly 
25 acres of quarry surface would have had to be 
opened and quarried to a depth of 2 yards, the 





materials prepared in 1889, and the work completed 
in 1890, so as to open the canal in 1891. 

As to cementing materials, three alternatives 
were suggested: (a) to manufacture artificial 
cement with the marls of the cutting itself; (b) to 
use the hydraulic limes and cements produced in 
Southern France (at Theil) ; (c) to produce artificial 
hydraulic lime by mixing local lime with either 
the local cretaceous calcareous formation suitably 
broken, or with imported Puzzolana (South Italy). 

To avoid all uncertainty in the supply, the second 
alternative was chosen, and the cementing materials 
were procured from France. The following pro- 
gramme was drawn up for the work : 


1, Excavation to be carried down to water level 
by same methods hitherto successfully fol- 
lowed, a dam at each end being maintained 
to keep water out. 

. Quarries to be found and opened for stone 
material. 

. Stone prepared for building and rubble. 

Lime and cement supply to be arranged. 

. Timber for fenders ae | waling boards to be 
obtained. 

5. Pumping plant to be provided. 

. When excavation reached water level then 
trenches for lining walls to be got out at as 
many points as possible to minimise pump- 
ing, and walls built. 

8. When walls were completed core between them 
to be removed as far as possible by locomo- 
tives and spoil trains, and the balance by 
dredgers ; work by the last-named to be as 
restricted as possible, as dredging in narrow 
channel would be unsatisfactory. 

9. When dry excavation was — completed, 
and previous to dredging, walls to be pro- 
tected by fenders which were to be left in, 
so as to avoid damage from ships. 

10. Rubble protection to banks to be placed 
while dredging proceeded, and, finally, the 
rubble covering for the bottom to be spread. 

11. Towing arrangements, preferably by sub- 
merged chain, to be provided. 

The work proceeded at once on the basis of the 
programme above given, but the scheme was 
destined to encounter difficulties of even more 
serious nature than those that have been previously 
narrated, and which had already necessitated an 
extension of time of 50 per cent. and an increase in 
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capital of 100 per cent., for early in 1889 the works 
had to be stopped owing to the failure of the 
Comptoir d’Escompte of Paris, which had financed 
the scheme, and the company had to be recon- 
stituted by a Greek syndicate (Société Hellénique 
du Canal de Corinthe), which practically relieved 
the original company of its liability to complete the 
canal. A new technical commission was sent out 
to draw up the final plans for completing the 
work under the guidance of M. Quellenec (engi- 
neer of roads and bridges), who made his report 
in June, 1889, at which time 10,686,656 cubic 
yards (about three-fourths of the total excavation) 
had been completed. M. Quellenec substantially 
endorsed the recommendations and arrangements 
of the Commission of April, 1887, but the financial 
and other questions were not settled so as to 
enable the work to be resumed till August, 1890. 
The only variations introduced by M. Quellenec 
were all in the direction of economy, and his re- 
commendation to complete the work by contract 
was wisely followed out, and the work was let to 
MM. Matsas and Vlaigalis. 

Excavation.—The question of the slopes was 
finally resolved by adopting inclinations of 1 in 4 to 
lin 5 through tufas and sandstones, and through 
conglomerates from 1 in 5 to 1 in 10, and by pro- 
tecting the surface of all sandy strata showing 
signs of weathering with shallow grids of masonry 
in native lime, the interspaces being filled with 
hand-packed rubble ; these masonry portions to be 
about 3 ft. wide and the spaces about 6 ft. by 
4ft. 6in. Of this work, called surfacing, about 
35,880 square yards (30,000 square metres) were 
carried out before the opening of the canal, and a 
tenth of that amount since. The slope in the marls 
alone has been allowed to remain approximately 
what was originally intended, viz., 1 in 10. The 
faults were as much as possible made good by 
masonry walling, and much has had to be added to 
this item of work since the opening of the canal. 
Practically the whole of the excavation of the canal 
between the two bulkheads at 74 and 264 furlongs 
(1.5 and 5.35 kilometres) was carried right down to 
the level of the canal bottom (264 ft. below mean 
water level) in the dry, with pick and shovel and 
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spoil trains, the bottom levels being so excavated as 
to allow of easy inclines for the spoil trains, these 
inclines occupying only a fraction of the total width 
of the excavation. The material excavated was of 
three kinds: First, between 7} and 9} furlongs 
(1.5 and 1.9 kilometres), the canal waterway was cut 
through sandstones and tufas; second, between 
93 and 234 furlongs (1.9 and 4.7 kilometres), through 
marls ; and third, from 23} to 264 furlongs (4.7 to 
5.35 kilometres), through calcareous tufas. 

Water Percolation and Pumping.—In the first 
length sea water was kept out by the transverse 
dyke or bulkhead of tufa, and the landward perco- 
lations from springs and surface water which found 
their way into the cutting through the porous strata 
and the faults, were kept down by the following 
pumping plant located near 74 furlongs (1.48 kilo- 
metres). 

First, two semi-portable surface-condensing 
compound engines of 50 horse-power (by Weyher 
and Richemond), each working a Drumont centri- 
fugal pump, No. 9; capacity (each), 15,900 cubic 
feet (450 cubic metres) per hour, working be- 
tween — 29% ft. (9 metres) and + 64 ft. (2 
metres). 

Second, one Worthington pump of the capacity 
of 8829 cubic feet (250 cubic metres). Total effec- 
tive constant pumping power = 40,613 cubic feet 
(1150 cubic metres) per hour. 

3. As reserve, a vertical engine of 175 horse-power, 
by Weyher and Richemond, with a boiler by Bab- 
cock and Wilcox, working two Drumont pumps, 
No. 11, was provided. 

The water, which at first was very abundant, 
rapidly lowered, and in February, 1893, only one 
spring of 14,125 cubic feet (400 cubic metres) per 
hour, at the level of — 26} ft., remained, which 
was kept down by one No. 9 Drumont centrifugal 


ump. 

In the second section (9} to 234 furlongs) no 
water percolation to speak of took place, and the 
work was carried out without pumping. 
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In the third section (234 to 264 furlongs) con- 
siderable percolation occurred. The water was at 
first fresh, then brackish, and finally salt, showing 
that the cause of the percolation was the sea-water 
finding its way round the bulkhead through some 
one or more of the faults at 24? furlongs (4.950 
kilometres) at the level of — 19.68 ft. (— 6 metres). 

The pumping station was located at 254 furlongs 
(5.150 kilometres), and consisted of : 

1. Two vertical engines of 175 horse-power 
each, by Weyher and Richemond, working three 
Drumont No. 11 pumps and one No. 9; capacity, 
130,659 cubic feet (3700 cubic metres) per hour. 

2. A Worthington steam pump working between 
— 293 ft.(— 9 metres) and + 64 ft. (2 metres) ; 
i 8829 cubic feet (250 cubic metres) per 

our. 

Three boilers by Babcock and Wilcox supplied 
steam for the lot ; usually only one engine work- 
ing two Drumont No. 11 pumps, and the Worth- 
ington engine were in operation, the total effec- 
tive power for day and night being 61,802 cubic 
fees (1750 cubic metres) to keep down percolation, 
amounting on an average to 56,513 cubic feet 
(1600 cubic metres) per hour. 

The rest of the plant employed for the work 
was practically the same as that taken over from 
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the earlier company, the only addition of any im- 
portance being two locomotives from Creuzot, the 
13 other locomotives being by Krauss, of Munich. 
M. Quellenec finally decided to sdopt continuous 
walling for the sides of the canal, and to put this in 
after the general excavation was got out, as the 
dredging of the core was to be abandoned, ae 
through the bulkheads. The idea of protecting the 
bottom by rubble was given up as not absolutely 
necessary, and the excavation was, therefore, stopped 
at 264 ft. (8 metres), except for the footings of the 
lining walls, and all special appliances for towing 
were abandoned. 

The number of workmen employed during the 
latter portion of the works under the contractors 
amounted to a daily average of 1200, and consisted 
chiefly of Montenegrins, Armenians, and Calabrese ; 
the smaller number being Greeks. 


(To be continued.) 





THE BRITISH ASSOOIATION, 
(Concluded from page 567.) 
Economic Scrence. 

TxE Economic Section at the British Association 
meetings is generally a good one, and at the late 
Ipswich meeting the proceedings were, in many 
cases, of considerable interest. We have, how- 
ever, devoted so much space to the Mechanical, 
Physical, and Chemical Sections, that we must deal 
with the proceedings in Section F very briefly. 
The Economic Section is, in one respect, more for- 
tunate than some of the others, notably the 
Mechanical Section, inasmuch as it does not have 
to suffer from the severe competition which the 
powerful engineering institutions, such as the Civil 
Engineers and the Mechanical Engineers, offer to 
Section G. 

The President in Section F at the late meeting 
was Mr. L. L. Price, M.A., who read his inaugural 
address on the first day of the meeting. Mr. Price’s 
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address dealt with the general bearing of economic 
science on the social problems of the hour. It was 
of an interesting nature, and may be read with 
advantage by all persons; it isnot, however, of a cha- 
racter which lends itself readily to condensation. A 
significant fact, however, which may be quoted from 
theaddress is, that one firm of London publishers has 
issued a series of books on social subjects which 
now numbers upwards of 80 volumes. There is 
nothing more desirable in our present complex and 
highly organised state of society than that the 
elements of economic science should be clearly 
grasped by every citizen. Itis to ignorance on this 
subject that the majority of our national short- 
comings may be traced. Nearly all the great 
political subjects that are brought forward, and 
which the inhabitants of this country have more 
or less directly to decide, require for their com- 
prehension some knowledge of economics. Free 
Trade, Home Rule, Bimetallism, and all the 
hundred and one problems that depend on the 
relations of capital and labour, are instances to the 
point. Indeed, there is no greater promise for 
more peaceful conditions between capital and labour, 
& prime necessity for the prosperity and progress of 
the nation, than that both employers and employed 
should understand their true positions and proper 
functions in the industrial work of the country. 

In this section the discussion between the bi- 
metallists and the monometallists perhaps afforded 
the chief point of interest. Bimetallism is, how- 
ever, too controversial a matter for us to touch 
upon, and it may be the discussion did not come 
up to the standard that it was expected to attain 
at the meeting. 

A paper by Mr. Edwin Cannan, of Cambridge, 
on ‘*The Growth of Population in England and 
Wales,” contained some conclusions which would 
be surprising perhaps to the average citizen, and 
if we are to judge by the author’s conclusions, there 
is no fear of the doctrines of Malthus having to be 
practised in this country, as the population is not 
likely to increase at the rate so often looked upon 
as inevitable. The question, however, is one which 
is not of great interest from our special point of 
view. 

An interesting paper was read in this section by 
Mr. A. L. Bowley, in which he compared the 
“‘Rate of Increase of Wages in the United States 
and Great Britain between 1860 and 1891.” 
The comparison was founded on the Senate 
Report of Wholesale Prices, Wages, and Trans- 

ortation for 1893, the author having made 
is own estimate of changes of average prices 
in the United Kingdom. Unfortunately, in some 
cases the wages Tables in the Senate Report did 
not appear to be thoroughly trustworthy, and these 
had to be rejected. Taking, however, the limited 
number of trades which had thus to be selected, the 
author found that the money wages of both countries 
had followed very much the same course. They had 
risen to a maximum in 1873, and fallen in 1880, 
and had again risen, until in 1891 the level of 1873 
was once more reached. In both countries real 
wages rose about 20 per cent. between 1860 and the 
maximum period 1871-74. Taking money wages, 
however, the rise was 50 per cent. in the United 
States, and between 30 per cent. and 40 per cent. 
in the United Kingdom in the same period. In 
1879 the rise of wages was checked in the United 
States, but continued without interruption in Eng- 
land. Money wages fell to a minimum in 1879-80 
in both countries. It is satisfactory to know that 
in England the rise in real wages has been con- 
tinuous, and that real wages were higher in 1891 
than in 1873 ; the latter is true also of the United 
States, but when purchasing power is taken into 
consideration, the increase in the whole period is 
found to be greater in the United Kingdom. Finally, 
the author estimated that real wages had increased 
about 60 per cent. in the United States, and more 
than 70 per cent. in the United Kingdom, between 
the years of 1860 and 1891. It is, no doubt, 
difficult to persuade people who are not nominally 
more wealthy than they were 20 or 30 years ago, that 
they are really better off. The man who was 
earning, either it might be a ll. week or 1000/1. a 
year 20 years ago, and is only receiving the same 
emolument now, naturally thinks he has made no 
progress, although he is enabled to purchase one- 
third more necessities or two-thirds more luxuries 
than he was formerly able todo. It is the want 
of appreciation of these facts that is the root of 
nearly all the complaints that we hear in the 
present day, in regard to the difficulty of getting 


,on in the world, and those people who are apt to 
grumble would do well to study Mr. Bowley’s 
paper. 

A paper by Dr. W. Smart, on ‘‘ The Normal 
Course of Prices,”’ read on the following day, bore 

‘also on this question. The author said that people 

| often jumped at the conclusion, because in one or 

two well-known trades a lower cost of production 
was brought about by reduced material and freights, 
improved machinery, centralisation, and production 
on a large scale, that therefore a steady falling 
level of prices was inevitable as the expression 
of reduced cost. If, however, the subject were 
considered, it would be seen that reduced cost took 
effect in increase of supply, and that prices came 
down only in default of corresponding increase of 
demand. Every increase of supply and reduction 
of price of any article called forth a new demand 
for it, and in this way the fall in price was seldom 
proportional to the fall in cost. In the present 
state of affairs manufacturers are able to get both 
capital and labour at low rates, and they uncon- 
sciously assume that there can be indefinite produc- 
tion of any article without increase of cost. Every 
increase in the total product of industry is a new 
demand for goods. This the author illustrated by 
the simile of a chance discovery of a sovereign in an 
old drawer. Supposing A products and B products 
represented the national output, so long as A and 
B increased simultaneously and harmoniously, there 
would be indefinite increase of both supplies with- 
out fall of exchange values. If, however, the same 
capital and labour doubled A product, while B pro- 
duct remained constant, then the exchange value 
of A would, in terms of B, fall to one-half. If 
subsequently B products experienced the same in- 
crease, every A would again rise in terms of B. No 
two articles have the same elasticity of demand, 
so that the subsequent rise of price and its extent 
cannot be foreseen, and the essential fact remained, 
the author stated, that every particular increase of 
supply was increase of generaldemand. Reduction 
of cost was, therefore, the real characteristic of 
prosperity, and would find expression now in falling 
prices, now in rising prices, the falling price being 
due to increased supply of the particular article, 
the rising price being expression of the increased 
supply of other articles. The general conclusions 
the author drew from the facts stated in his paper 
were that, so far as the late fall in prices was 
general, it could not be due to causes inside the 
preduction process, and that seemed to point to a 
contraction of the universal commodity in which all 
goods are named. Dr. Smart added, as acorollary, 
that if manufacture—that was, the employment of 
the masses—was to remain subject to steadily fall- 
ing prices, the manufacturer would require to find 
some new means of paying himself for his work, 
otherwise he would find it in speculation or in com- 
bination to sustain price artificially. 

It is hardly necessary to point out, as a matter of 
practical fact, that these conditions have largely 
been reached in many industries, although it is not 
frequently the manufacturer who forestalls demand, 
but the broker or middleman. The result, how- 
ever, isthe same in regard to pernicious effects not 
only on the working classes, but on employers of 
labour. The shipbuilding trade, upon which our 
national prosperity may almost be said to be based, 
is a notable instance in point. The periods of in- 
flation and depression which have succeeded each 
other are most harmful, work being either in excess 
of what can be done, or else a large proportion of 
the workmen are without occupation at all. 

The rest of the section was largely taken up by a 
further discussion on bimetallism. On Saturday 
of the meeting Section F did not sit, and on the 
Monday four papers on agricultural subjects occu- 
pied the attention of the section. The last sitting 
of this section was held on the Wednesday of the 
meeting, September 18, and opened with the paper 
by Mr. Edwin Cannan, to which we have already 
made reference. 

The author drew attention to the obvious, yet 
oft neglected fact, that the death-rate of each 
decade depends largely on the variations of the 
number of births in the preceding half-century. 
Statists and economists of course recognise this 
fact, and it is this which enables them to predict so 
nearly the census figures to be obtained. Mr. 
Cannan pointed out that the births in England had 
been nearly stationary since 1876, and consequently 
the question as to whether the population would 
continue to increase after the lifetime of the gene- 
ration before 1876 was exhausted, would depend on 








whether an increase of the number of births was 
about to take place or not. Mr. Cannan considered 
that the statistics did not show an increase of births 
was probable. The author exhibited a diagram 
showing that if the births remained stationary the 
population would rise to a little under 38 millions 
in the second half of the next century and then 
cease to increase further. The practical moral that 
the author drew from his figures was that measures 
otherwise desirable should not be repeated simply 
from a fear that they might possibly encourage 
the growth of population, since there was no 
good foundation for alarmist predictions on this 
head. 

An interesting discussion followed the reading of 
this paper. Professor Garner, of Liverpool, thought 
there might be some unlooked-for factor in regard 
to the age variation, and he was of opinion that the 
proportion of population now living in each town 
was likely to generate diseases which must increase 
as time went on. He referred more especially to 
nervous complaints consequent on the friction of 
life. 

Mr. Stephen Bourne pointed out that the pro- 
blem was one rather of morals than of statistics. 
Mr. Loch and Mrs. Bedford Fenwick also spoke, 
the latter pointing out that the higher education of 
women tended to decrease the population. 

The latter may not be so undesirable a feature as 
would at first sight appear. Education can be, if 
the means are existing, attained in a generation, 
but physical health is a matter of long breeding, 
and once lost takes several generations to be re- 
gained, if itis regained at all. Naturally ignorance 
and health do not always go hand in hand, but 
undoubtedly the source of wellbeing has been 
manual labour, which in the past has been opposed 
to intellectual training. What may be the condi- 
tions of the future, time has to show. 


Tae GEOLOGICAL SECTION. 


Section C, which is devoted to geology, does not 
at the British Association meetings, generally give 
a great part of its time to those branches of its 
science which are of more special interest to engi- 
neers. The president in this section this year 
wes Mr. W. Whitaker, who is an advocate 
of the very obvious fact of the advantages of 
borings in geological research. Mr. Whitaker 
commenced his address by a protest against 
presidential addresses of any kind. He said 
that in 1851 all the sectional presidents had the 
wisdom not to give an address, and of all the in- 
ventions of later years, he looked upon the pre- 
sidential address as perhaps the worst. No doubt 
that is a very pretty and a very modest thing for a 
sectional president to say, but we wonder what Mr. 
Whitaker would have felt had he received, with his 
invitation to become president of Section C, an 
intimation that a presidential address was not 
expected from him. At any rate, the presidential 
address has this merit, that it prevents many un- 
suitable but ambitious men from aspiring to the 
chair, and also deters those who practically manage 
these matters from nominating weak candidates. 
Mr. Whitaker, however, does not come under the 
latter category, and his address was listened to with 
interest by a critical audience. The part that will 
interest our readers most, however, is that referring 
to borings which have been made, and, indeed, Mr. 
Whitaker, in his paper, dwells strongly upon the 
desirability of practical research being extended 
in this direction. There are ten deep borings 
reaching to old rocks in the London basin 
of which accounts have been published. In four 
of these, Meux’s, Streatham, Richmond, and Dover, 
jurassic beds separate those rocks from the 
cretaceous beds, so that there are six in which the 
latter rest direct on old rocks; those are Ware, 
Cheshunt, Kentish Town, Crossness, Culford, and 
Harwich, whilst Stutton makes the seventh. The 
jurassic rocks occur only in the southern borings, 
and only’at Dover is there any considerable thick- 
ness of these. Of the ten deep borings referred to, 
nine are due to endeavours to get water from deep- 
seated rocks. Several other deep borings have 
been made, but in only one case, that of Dover, 
has the work been done for the purpose of explora- 
tion. Now, after a few years’ interval, a second 
trial has been made at Stutton. Mr. Whitaker 
pointed out that, as borings made for practical pur- 
poses had enabled the geologist to extend his know- 
ledge, so it was the duty of the man of science now 
to aid the man of action, and as the knowledge of 
underground formations had been gained in explo- 
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ration for water, it now became the turn of the geolo- 
gist to give information on the possibilities of obtain- 
ing coal in the south-eastern district. The first place 
suggested was the neighbourhood of Dover. The 
trial had been made, and successfully, several 
hundred feet of coal measures having been found, 
without reaching their base, but with several beds 
of workable coal. Beyond that theneighbourhocd had 
not much in accord, and, generally speaking, fairly 
good reasons could be given both for and against 
many tracts for trial, except in and near London, 
where no geologists would recommend operations 
from existing evidence. Over a large part of south- 
eastern England reaching northward and westward 
of the London basin, though the older rocks are 
hidden by a mantle of jurassic, cretaceous, and 
tertiary beds, yet they seem to be rarely at a depth 
that would be called very great by the coal-miner ; 
they are distinctly within workable depths where- 
ever they have been reached. There is no area of 
old rocks at the surface in our island, south of the 
Forth, in which coal measures are not a constituent 
formation. On the evidence which Mr. Whitaker 
submits, he comes to the conclusion that trials 
should be made to see if hidden coal-basins can be 
found. The one trial that has been made at Dover, 
he pointed out, had succeeded. The Dover boring 
has proved the presence of coal underground in 
eastern Kent, along the line of the coalfields in 
South Wales and Bristol on the west, and those of 
Northern France and Belgium on the east. The 
extent of the coal measures between the jurassic 
and cretaceous beds has not only been proved by 
the French and Belgians, but the coal has been 
largely worked. Mr. Whitaker suggested that not 
only should research be made along the line be- 
tween Dover and Bristol, but that exploration by 
means of borings should be made south-eastward. 
The Stutton bore he did not look on as a success or 
failure, as far as coal was concerned, but even in 
the latter case he would not be discouraged. Cer- 
tainly old rocks had been met at a depth of less 
than 1000 ft. A boring that may at first seem to 
be a failure, from striking beds older than the coal 
measures, might turn out otherwise. The coal- 
fields along the borders of France and Belgium 
are sometimes affected by powerful and peculiar 
disturbances, by faults of gentle inclination which 
have thrown coal measures beneath older beds 
in large tracts. This has proved to be the 
case on the Continent, much coal being worked 
below the older beds that have been pushed above 
the coal measures by over-thrust faults. Finally 
the President considered that the question of 
the possibility of finding and of working coal in 
various parts of south-east England was of national 
importance. The time must come when the coal- 
fields that we have worked for years will be more 
or less exhausted, and we ought, Mr. Whitaker 
said, certainly to look out ahead for others, so as 
to be ready for the lessening yield of these that 
have served us so well. It is on our coal that our 
national prosperity largely depends. 

Amongst the papers of interest in Section C was 
one contributed by Mr. John Spiller, on ‘‘ The 
Recent Cosst Erosion at Southwold and Cove- 
hithe.” On May 16 last, owing to the prevalence 
of northerly winds for three days, culminating in a 
moderate gale, the tide rose to an abnormal height, 
and, combined with a rough sea, made fearful in- 
roads upon the soft sandy cliff and shingle of 
the foreshore, washing away a large piece of 
land, and creating a new cove on the northern 
boundary of Southwold. The effect would have 
been serious but for the clay footing and 
promontory at the extreme point, and two 
immense concrete blocks, constructed a few 
years ago to act as a breakwater, and give 
protection to this part of the cliff. The blocks 
became so shattered that they must be replaced, or 
a sea wall built. Mr. Spiller next went on to give 
other instances in which the sea had robbed the 
land on this coast, damage being done to the sea 
front and trains having been stopped. Further 
mischief may be expected to be done until the pre- 
cautionary measures, for which Parliamentary sanc- 
tion is required, are carried out in the coming year, 
either by prolonging the existing sea wall at South- 
wold, or constructing an efficient breakwater at the 
northern extremity of the town. Dunwich was 
once the capital of East Anglia ; it had its own Mint 
and numerous churches, only one of which and the 
adjoining monastery yet remain on the cliff as sole 
survivors of the ancient grandeur of the town. 
Covehithe Ness, once the most easterly point of 





‘England, is no longer so, having worked back about 
two miles ; Easton Bavents has lost about as much, 
and Southwold also nearly a mile. The historic 
designation ‘‘Sole Bay” has become a misnomer, 
the northern limit having been destroyed. The 
author went on at considerable length to detail the 
great loss of land suffered on this part of the coast, 
and lamented the delay which had taken place in 
getting Parliamentary sanction for carrying out 
protective works. 

The President pointed out that the encroach- 
ments could not be stopped by piecemeal work, 
but united action would have to be taken to bring 
about some efficient remedy. 

On the following day the subject of coast erosion 
was again brought forward by the reading of the 
report by the committee appointed by the section 
to consider the subject. The sea-girt counties of 
England, the report informs us, are 20 in number. 
Cornwall has the largest coast-line, Devonshire 
comes next, then Lancashire and Yorkshire, after 
which Sussex and Kent. The latter are wholly 
composed of soft secondary and tertiary deposits, 
affording a ready prey to the waves, the danger 
often being increased by badly designed works of 
so-called protection. The same remarks apply to 
the coasts of the whole of the remaining counties of 
England, excepting Northumberland and Cumber- 
land. The report insists on the imperial necessity 
of preserving the area of this country from the 
inroads of the sea. It also proves that the 
work of devastation is largely aided by artificial 
operations of two classes : first, the immediate profit 
and gain by abstracting and selling shingle, sand, 
cement stone, and other rocks ; secondly, by badly 
designed preservation works; sea walls without 
sufficient land ties ; concrete backs with bad foun- 
dations and improper slopes ; groynes of unsuitable 
materials, incorrect construction, and improper 
direction to meet the storm waves at such angle as 
to arrest and detain the shingle brought to them. 
The legal aspect of the case is also dwelt upon, and 
finally the committee, thinking that corresponding 
provincial societies are now able to do the work 
which they have carried on for some time, suggest 
that the necessity for their own existence has 
ceased. 

This report was followed by that issued by the 
Committee on the ‘‘Circulation of Underground 
Waters.” There have been 20 previous reports. 
This is the final report, the committee not seeking 
re-election, and the following general results have 
been arrived at. The quantity of water tc be 
obtained from streams, wells, or natural springs, 
is that annually falling, less the quantity evapo- 
rated and less natural loss through retention after 
natural filtration. The quantity of underground 
water to be obtained in sandstones and grits is 
governed by the cubic content of the interspaces 
between the grains. The larger the spaces the 
greater facility for the storage and passage of water, 
coarse grits amounting to 12 in. of the annual rain- 
fall. In calcareous rocks, as carboniferous and 
magnesian limestones, oolitic calcareous rocks, and 
chalk, the grains are exceedingly small, the spaces 
almost microscopic, and the passage of water 
through the rock exceedingly slow, but water so 
passed is naturally and effectually filtered. In 
rocks of this class, open spaces, faults, and 
other planes of weakness constitute fissures and 
caverns through which water flows freely into 
fine channels, as on the surface, and like it 
is not subject to natural filtration, but has not 
the advantage of the purifying effect of sunlight 
upon its passage. When porous rocks of different 
characters are separated by thin beds of imper- 
meable material, it is often possible to obtain several 
classes of water from one well. Where wells are 
pumped at the same daily rate without abstract- 
ing what the late Mr. Hawksley called water of 
‘* cisternage,” the hardness is reduced after a year’s 
pumping, and then remains stationary for proved 
periods of 40 years. If the pumps are lowered and 
the apex of the inverted cone placed below the 
mean sea level, the width of the base of the cone is 
extended and a new concentric area of supply is 
added to the collecting ground. The water hardens 
for atime, but after the soluble salts have been 
pumped out, the degree of hardness remains con- 
stant as before. Faults in porous rocks of what- 
ever thickness, which were originally overlaid by 
porous rocks, are now obstacles of underground 
water. When the faults are followed by imperme- 





able material, a natural puddle trench separating 
the district into distinct water-tight zones, is formed. 





Where the area on one side of the fault is next to 
the sea, and a quantity of water is annually ab- 
stracted, exceeding the quantity absorbed by rain- 
fall, the excess is derived from the sea, a reversal 
of the underground current taking place, and as 
this comes on, the rock becomes surcharged with 
salts and can no longer act as a filtering medium. 
Engineers and architects, the report says, in many 
cases do not realise the danger of pumping stations 
being placed where the area of supply includes 
sewage farms and objectionable trade refuse. 

Amongst other papers in this section may be 
mentioned those by Professor F. Milne on ‘‘ Earth 
Movements Observed in Japan,” and the ‘ Report 
of the Committee on the Volcanic and Seismological 
Phenomena of Japan,” and of Dr. Hatch on the 
‘* Auriferous Conglomerates of the Witwatersrand 
(Transvaal).” 

Mr. Whitaker gave particulars of the trial boring 
at Stutton, to which he had referred in his presi- 
dential address. A paper by Mr. Joseph Francis 
on the ‘‘ Dip of the Underground Pale .zoic Rocks 
at Wareand Cheshunt” was of interest to water 
works engineers, the borings which supplied data 
for the paper being undertaken by the New River 
Company with the object of procuring water from 
the lower greensand. This paper was a very 
interesting and instructive contribution, giving 
details of the work and the manner in which it 
was carried out by diamond boring. 

Mr. Ff. W. Warner, in a paper he contributed, 
dwelt upon the importance of extending the work 
of the Geological Survey to the investigation of the 
deep-seated rocks by the means of boring. 

Messrs. Garwood and Marr contributed a paper 
on the ‘Zonal Divisions of the Carboniferous 
System.” 

On the whole, Section C had a busy and instruc- 
tive session. 


LECTURES AND ENTERTAINMENTS. 


During the course of the meeting the usual con- 
versaziones, lectures, entertainments, and garden 
parties took place. Professor S. P. Thompson 
lectured on the Friday evening, September 13, on 
‘*Magnetiem in Rotation.” Professor Frankland 
on the Monday, September 16, lectured on ‘‘ The 
Work of Pasteur, and its Various Developments.” 
The usual workmen’s lecture was given by Dr. 
Alfred Fison, the subject being ‘‘ Colour.” 

Two conversaziones were held as usual, on the 
Thursday and Tuesday of the meeting. The first 
was given by the Ipswich Scientific Society and the 
Suffolk Institute of Archeology, and the second 
by the Mayor and Mayoress of Ipswich. 

There were, of course, numerous excursions, both 
on the Saturday andthe Thursday. A large number 
of local works and manufactories were open to 
members, amongst others, those of Messrs. Ran- 
somes, Sims, and Jefferies ; Messrs. Ransom and 
Rapier ; Messrs. E. R. and F. Turner, Ironfounders 
and Rolling Milling Works ; Messrs. Edward Pac- 
kard and Co., Sulphuric Acid Works; besides 
paper mills, silk-weaving mills, gas works, &c. 

On the whole, the meeting, though small, was a 
successful one, but, like all British Association 
meetings, was a day too long. 

Next year’s meeting will be held in Liverpool. 
Sir Joseph Lister, Bart., D.C.L., LL.D., foreign 
secretary to the Royal Society, will be President. 
Lord Kelvin, in moving that Sir Joseph Lister be 
appointed, referred to the work he had done for 
biological science and for medicine. The meeting 
will commence on Wednesday, September 16. The 
meeting for 1897 will be held in Toronto. 








ELECTRIO TRAOTION.—No. XXXIX. 
By Puiir Dawson. 


PowrER PLANT OF THE Crty AND SuspurRBAN Ratt- 
way Company, Battimore, Mp. 

THE ultimate capacity provided for in this plant 
is 5000 horse-power. The present requirements 
call for a maximum of 3000 horse-power, leaving 
the balance of the plant to be installed as the 
demands of the road increase. The contract with 
the City and Suburban Railway Company provided 
that the engines should develop 1 indicated horse- 
power per hour on 144 lb. of water. 

Referring to the plan, Fig. 292, it will be noted 
that the boilers are arranged in one battery with 
ample firing space in front. Overhead coal storage 
is provided, the coal being taken from boats at the 
wharf alongside of the power-houre, and elevated 
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Fig. 


into overhead bins, whence the coal is discharged 
by gravity into Rooney automatic stokers. The 
ashes drop from the furnaces into iron pockets, 
from which they are discharged into conveyor 
buckets that carry the residuum out of the power- 
house into outside ash-bins. The boilers are of 
the Campbell and Zell water-tube type. The 
Hunt conveyor system, already described in these 
pages, is used. Fig. 291 is a transverse section 
and Fig. 292 a plan of this station. About 6 ft. 
from the rear of the boilers a brick fire wall extends 
from sub-cellar to roof, with only one iron fire-door 
communicating with the engine-room, thus enabling 
& complete separation of the boiler-room from the 


Fig. 294, 





295. 


engine and generator room to be made in case of 
need. A firebrick-lined smoke flue resting on irons, 
the ends of which are supported on the rear boiler 
and fire wall, connects each boiler into a self-sup- 
porting steel firebrick-lined stack 9 ft. in diameter 
and 150 ft. high, suitable for one-half the ultimate 
capacity of the plant. This stack rests on a solid 
masonry pier 18 ft. square and about 32 ft. high. 
A main steam header, common to all the boilers and 
engines, runs along the boiler-room beside the fire 
wall, supported on iron brackets and rollers to allow 
for expansion and contraction. Into the bottom of 
this header, branch pipes from each boiler are con- 
nected, and removable bronze seat gate valves are 











Fia. 296. 


located in each branch immediately under the 
header. This main is of ample size for the ulti- 
mate capacity of the plant, being made up of 
pipe 14 in. in diameter with flanged joints. ye is 
divided into sections by means of gate valves as 
shown, to permit of repairs to joints, &., in any 
section wilheeh interrupting the operation of the 
balance of the plant. From the top of this main 
header, branch pipes connecting to each engine are 
run. Immediately after passing through the fire 
wall, each branch is fitted with a gate valve in 
addition to the throttle in the pipe where it meets 
the engine cylinder. 

Immediately over the throttle valve, steam 
separators are placed, the drain for these separators 
being the steam supply pipe for the steam jackets 
on the engine cylinders, and the reheating re- 
ceivers, which are placed between the high and low 
pressure cylinders of each engine. The outlet of 
the supply pipe is connected to an automatic drain 
pump and receiver, which not only insures a con- 
stant and complete draining of the water of con- 
densation, but also a continuous circulation of 
steam through the jackets, thus preventing an 
accumulation of water and giving the proper heat- 
ing results in the cylinders and receivers. Under- 
neath the main steam header is run a secondary 
small drain pipe connected into the steam main 
at short intervals. This drain header is connected 
into the automatic drain pump and receiver. In 
fact, all the live steam drips and drains in the 
entire plant are connected into the combined pump 
and receiver to insure a constant and complete 
draining of the system. This water of condensa- 
tion is returned from the pump and receiver 
directly into the boiler feed-pipe system, as it has a 
temperature of nearly 312 deg., which temperature 
would be lowered if a hotwell or any system other 
than the combined pump and receiver were used. 

All pipe fittings, flanges, &c., are made of extra 
thickness, and are held together by large bolts on 
close centres; nickeline metal is used for joint 
packing. All live steam valves are of the Chap- 
man extra heavy removable bronze seat gate type. 
This make-up of piping has been found necessary 
where pressures of 125 Ib. and higher are used. 

The engines are of the McIntosh and Seymour 
tandem-compound automatic horizontal type, having 
high-pressure cylinders 20 in. in diameter, low- 
pressure cylinders 36 in. in diameter, and 36 in. 
stroke. Each engine with 125 Ib. initial steam 
pressure, ;5; cut-off, in high-pressure cylinders 
24-in. vacuum, and running at 103 revolutions, 
is rated to develop the economical power required 
to drive a 525-kilowatt General Electric Com- 
pany’s belted generator. The speed of the gene- 
rators is 350 revolutions with pulleys 56 in. 
face, 49 in. in diameter, requiring each engine 
pulley to be 14 ft. 1 in. in diameter and 60-in. 
face. Belt centres 38 in. Figs. 293 to 296 give 
views of this engine. They are worthy of more 
extended description, as in the Ridgewood 





609 


ENGINEERING. 





[Nov. 15, 1895. 








Power Station of the Brooklyn City Railway 
Company, Brooklyn, New York, three of 800 
horse-power each, are developing an efficiency 
in excess of any engine heretofore used on railroad 
work in the United States, not excluding the well- 
known Corliss type. Six engines of this make, 
rated at 800 horse-power each, are employed by the 
Cincinnati electric lines. The weight of each 
engine is 175,000 lb. The shaft is 16 in. in dia- 
meter, made of hammered iron. Thecylinders are 
placed tandem, the high-pressure cylinder behind 
the low, the iron connecting head between the two 
being made sectional and removable to give access 
to the low-pressure piston without disturbing the 
high-pressure cylinder or its piping. The piston- 
rod gland in the front and back heads of the high 
and low pressure cylinders, instead of being of the 
usual type, is a metallic sleeve babbited with steam- 
tight joints against the cylinder heads ; this sleeve 
entirely incloses the piston-rod, and serves not 
only as a continuous packing to the rod, but also 
in a measure as a crosshead holding the heavy 
pistons centrally in the cylinders, and preventing 
their dragging on the lower cylinder surface, as is 
the case where short glands are used, which quickly 
wear down. The high-pressure cylinder of each 
engine is provided with a live steam jacket, both 
cylinders being lagged with iron panel - work, 
backed with mineral wool. In the connection 
between the high and low pressure cylinders 
is placed a steam coil heater or receiver, the purpose 
of which is to dry the steam, and put it in condition 
to do its best work before going into the low-pres- 
sure cylinder. The bed-frame proper is extended 
back under both cylinders, the high-pressure cylin- 
der being supported by a heavy cast-iron pedestal 
resting on the extended box. This gives a rigid 
and continuous support to the entire engine, ex- 
clusive of the outboard bearing. The high-pressure 
cylinder is fitted with double piston-valves, the cut- 
off valve being known as the riding auxiliary cut-off, 
which is operated from the automatic shaft governor, 
the main valve working with a fixed cut-off. The 
low-pressure cylinders are fitted with double flat 
valves at four points, these valves being of the grid- 
iron type (see Fig. 293). The induction valves are 
double, the exhaust valves single. The exhaust 
valves are operated from the same eccentric-rod as 
the main valves, and by means of a jointed connec- 
tion between the valve-rod and the eccentric strap, 
the angularity common to ordinary eccentrics is 
avoided, giving a uniform cut-off to the valve on 
both ends. By the use of this valve gear, the 
clearance in the low-pressure cylinder is reduced 
one-half below the lowest attainable clearance in 
the Corliss type of engine. 

One peculiar and valuable feature in this engine 
is the method of driving the valve gear. The 
eccentrics, instead of being placed on a large 
diameter main shaft where heating would be 
bound to occur, due to the high peripheral speed of 
the shaft, are mounted, together with the automatic 
shaft governing wheel, on asmall diameter auxiliary 
shaft which is connected to the crankpin of the 
engine by means of a drag link. 

This, it is claimed, does away with all danger 
from heating, and maintains the valve driving 
shaft in perfect alignment, irrespective of the wear- 
ing of the main shaft. The main and outboard 
bearing pillow-block is fitted with oil chamber, 
filter, and small oil pump driven from the shaft. 
This method gives a continuous and ample supply 
of oil to the main bearings. The outer ends of the 
bearings are fitted with return oil grooves to pre- 
vent the oil from working out from the end of the 
shaft. 

The lower half of the bearing in the main out- 
board pillow-block is of the removable shell type, 
instead of being solid babbit hammered into the 
pillow-block itself. When it is necessary to renew 
the box, the weight of the shaft, wheel, or arma- 
ture, if carrying a direct-connected genorator, is 
taken off the main bearings by means of jacks, after 
which the removable shell bearing is rolled out, and 
a new one rolled in its place without disconnecting 
the engine in any way. Each pair of engines has 
one Wheeler ‘‘ Admiralty ” vertical condenser, 
common to the two engines. The cylinder dimen- 
sions of the condensers are 16 in. and 31 in. by 21 in. 
They are brass-lined, with brass pistons and rods, 
and arranged for use with salt water. A double 
set of Blake feed pumps, of the duplex type, are 
also provided with the plant. 

As will be noted on the section, the distance be- 
tween the sub-cellar and lower side of engine-room 





floor is8 ft. This gives a clear under-floor space (ex- 
cepting the room occupied by the condensers and 
foundations) for laying and easily examining injec- 
tion, exhaust, and waste pipes, all of which are 
placed under the engine-room floor, great care 
being used that the exhaust from the engine shall 
run horizontally to the condenser, and that at no 
point shall the injection pipe be above the level of 
the injection inlet in the condenser; in order to 
avoid the forming of any water pockets from which 
the water would be drawn back into the low-pressure 
cylinder under light load conditions, in which case, 
the low-pressure cylinder acts as an air-pump. 

The exhaust from each engine is carried into a 
main header, every engine branch exhaust being 
fitted with a gate valve, and each pair of engines ex- 
hausting as shown into one main header, which is 
fitted with a steam-tube heater near the junction 
of the pipe and condenser. In this way the heat 
in the exhaust steam (about 125 deg.) is utilised for 
heating the feed water, as the feed water is first 
passed through this heater, from which it goes to a 
secondary or auxiliary heater placed in the boiler- 
room in front of the stack and near the feed pump. 
Into the auxiliary heater the high temperature 
exhaust steam from the condensers and feed pumps 
is turned, imparting to the feed water a tempera- 
ture of from 200 deg. to 210 deg. This tempera- 
ture would not be reached if hotwells were used. 
The size of the exhaust heaters is 50 per cent. of 
the horse-power of the engines. The size of the 
auxiliary heaters is 50 per cent. of the capacity of 
the exhaust heaters. 

In addition to the main exhaust from each engine 
to the condenser, it will be noted that the branch 
exhaust from each engine before reaching the main 
header is fitted with a secondary branch exhaust 
connecting into a main header 18 in. in diameter, 
and opening to the atmosphere. In each engine 
branch atmospheric exhaust, is placed a Wheeler 
automatic atmospheric valve. The purpose of this 
valve is that in a case of loss of vacuum or other 
interruption to the condenser, this valve will auto- 
matically open, changing the engine from condens- 
ing to non-condensing without interrupting its 
operation, and the engine still remains in condi- 
tion to carry its full load by cutting off later. 
When the condenser is again put in operation, the 
valve automatically closes to the atmosphere. No 
condensing plant is safe without this arrange- 
ment. 

It may be interesting to know that this entire 
plant, power-house and all, is located on a dock 
or pier projecting into the bay. This necessitates 
carrying the entire weight of building and contents 
on piling. The piles are driven on 3-ft. centres, 
then capped by 12 in. by 12 in. timbers, which 
again are covered with a double thickness of 
4-in. plank laid diagonally, and the joints 
caulked. The top of this floor is on a level 
with high tide. Over the floor is laid 12 in. 
of concrete, into which the building walls and 
foundations for the machinery project. The out- 
side walls are water-tight toa height of 9 ft., to pro- 
vide against a possible 8 ft. rise of tide. This 
brings the door openings into the building about 
1 ft. above the street grade. The company owns 
61 miles of track operated electrically, over which 
135 motor and 30 trail cars run. Its authorised 
capital stock is 3,000,000 dols. 





THE UNITED STATES CRUISER 
** MINNEAPOLIS.” 

WE this week give, on a two-page plate, illustra- 
tions of a remarkable vessel, designed and constructed 
in the United States. This is the triple-screw pro- 
tected cruiser Minneapolis, which, until a fortnight 
ago, was the fastest ocean-going vessel in the world. 
The phrase, of course, excludes vessels of the tor- 
pedo-boat class, more especially the torpedo-boat 
destroyers, with which a speed of over 30 knots has 
been obtained. The vessel which has supplanted the 
Minneapolis is the Buenos Aires, a cruiser by Messrs. 
Armstrong for the Argentine Government, of which 
we gave illustrations and a description last week. 
The speed of the latter vessel, it will be remembered, 
was 23.202 knots, and that of the American vessel 
was 23.073 knots. 

The Minneapolis is one of two sister vessels, of which 
the Columbia was the first. Although alike in general 
appearance, the ships differ somewhat in detail, the 
Columbia having four funnels and the Minneapolis 
only two. The Minneapolis has slightly more boiler 
power than the Columbia, otherwise the two vessels 
are almost exactly alike. The following are the prin- 
cipal dimensions : 





Length between perpendiculars 411 ft. 7 in. 

9» overall... ae mS 55 SP ss 
Beam ... ve “5 aks oc | Digs, gs 
Ratio of length to beam se sie 7.08 
Depth of hold, top of floors to top of 


main deck beams... Pan .. 87 ft. 3 in. 
Draught, mean, sea-going trim 

(normal) - = et 24 fb. 
Displacement (normal) aie ... 8005 tons 
Area of immersed midship section, 

load-water line ..  12128q. ft. 


Area of load-water line plane ee 
Transverse G.M., ‘ metacentric 
height ” Se Sr 
Midship section coefficient ... 
Number of water-tight compartments 
below gun deck, and including 
double bottoms aes - ees 215 

The Minneapolis, like the Columbia, was designed 
by the United States Navy Department, and built by 
Messrs. Cramp and Sons, of Philadelphia. The machi- 
nery was designed by the Engineering Bureau at 
Washington, The contract for the vessel was signed 
on August 1, 1891; the price for the shipbuilding 
being 2,690,000 dols., without penalties or bonus. It 
may be stated here, however, that the bonus earned 
by additional speed was 414,600 dols. The first keel- 
plate was laid December 16, 1891, and the vessel was 
launched August 12, 1893. These ships are known as 
commerce - destroyers, they are called cruisers in 
virtue of having a protective deck which covers the 
hull proper from stem to stern; it is made of two 
courses of 1}-in. nickel steel, but on the slopes over the 
machinery spaces there is another course of 1}-in. 
steel added, thus making 4 in. of steel protection over 
the vital parts of the ship. This deck joins the 
vessel’s sides at a depth of 4ft. 6in. below the normal 
water line, and rises to a height of 1 ft. above it. 
In the midship section it is flat over the greater 
width of the ship, sloping down at the sides. 
There is a cofferdam on each side 5 ft. thick and 
7 ft. 6in. high, extending the entire length of the 
ship’s sides, and resting on the protective deck slopes. 
The space between this cofferdam and the ship’s 
side is filled with compressed cellulose which thus 
extends from the protective deck to a height of 
7 ft. Gin. above the normal water level ; the width is 
5ft,; the weight of cellulose is 199,0001b. In appearance 
these ships are more like a modern liner than a war 
vessel, having two light pole masts only, as shown in 
our illustrations, Fig. 1, on the two-page plate. The 
raised superstructure amidships, however, is distinctly 
of a military character. There are no fighting tops, 
as will be seen. ‘The coal capacity is estimated as 
sufficient to give a steaming power of 12,000 nautical 
miles at 10 knots speed. The hull is built of open- 
hearth mild steel, and the lines are very fine, speed 
being the chief feature. For the same reason a very 
large space is given to machinery, as will be seen by 
our profile view, Fig. 1. Bilge keels extend from 
frame 35 to frame 71. Under the protective deck 
forward of the boiler compartments is an athwart- 
ship coal bunker, and over this is the dynamo-room ; 
forward again are store-rooms, magazines, shell- 
rooms, &c., as marked on our illustration, The 
arrangements aft are also well shown in Fig. 1. Over 
the engine-rooms are coal bunkers, and from frame 6 
to frame 98 on the protective deck extend passage- 
ways on each side to give connection aft, past the 
engines and boilers ; these run alongside the cellulose 
internal protection which forms a characteristic feature 
in these ships. Abaft the engine-room on the protec- 
tive deck is the engineers’ workshop, within which 
are the two quarter torpedo tubes; two bow’ torpedo 
tubes being situated on the berth deck forward. The 
gun deck contains all officers’ quarters and men’s berth- 
ing space, except the state-rooms, and offices of the 
executive officer and navigator, and a small part of 
the crew’s space ; part of the ship’s battery is on this 
deck. The captain’s quarters are in the stern, as 
shown. Ward-room and other cabins are marked on 
the profile drawing. The positions of the auxiliary 
boilers, chimneys, &c., are also shown. Within the 
superstructure are the rooms and offices for two officers, 
also the armoury, galleys, ice machinery, cold storage 
room, &c. The pilot-house is placed forward on the 
bridge deck; under this is the conning tower and 
armoured tube. The armour on the conning tower is 
5 in. thick, and on the communication tube 3in. The 
winches, boats, and part of the steering wheels are 
also on the bridge deck. 

Turning to the machinery, the main boiler-rooms, we 
find, are not divided longitudinally, and are the largest 
compartments below the protective deck ; the forward 
one being 67 ft. long, and the aft one 69 ft. long. The 
engine compartments occupy a length of 76 ft., including 
shaft alleys; this gives a total length of 212 ft., or 
about half the entire length of the ship, and that, of 
course, in the widest part. 

The following boats are carried: One 33-ft. steam 
cutter, one 30-ft. steam cutter, one 32-ft. launch, three 
28-ft. cutters, two 24-ft. cutters, one 30-ft. gig whale- 
boat, one 29-ft. whaleboat, one 30-ft. barge, one 20-ft. 
dinghey. These boats are all stowed inboard on the 


3 ft. 04 in. 
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superstructure deck, 
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The Minneapolis being primarily a commerce de- 
stroyer, and not a fighting ship in the true sense of the 
word, she is not very strongly armed. Forward she 
has one 8-in. (40-calibre) rifle ; aft, two6-in. (40-calibre) 
rifles. On the gun-deck she has eight 4-in. rapid-fire 
guns, and eight 6-pounder rapid-fire guns. On the 
upper deck she has four 6-pounder rapid-fire guns. 
She also carries four Gatling guns, four 1-pounder 
rapid-fire guns, two torpedo tubes on bows, and two 
torpedo tubes on quarters. 

The main engines of the Columbia and Minneapolis 
are alike, having been made from the same drawings. 
There are, of course, three sets, one to each screw. 
The arrangements are well shown in our illustrations, 
Figs. 1 and 9, the latter being a plan on our two-page 
plate. Each set of engines is placed in a water-tight 
compartment. The cylinders are 42in., 59 io., and 
92 in. in diameter, the stroke being 42 in. The centre 
engine-room is abaft the starboard and port engine- 
rooms, which are abreast of each other, as shown in the 
diagram. The type of engine is the inverted direct- 
acting three-cylinder triple-expansion. The housings 
or supports are for each cylinder an inverted cast-steel 
Y-frame at the back, and two 8-in. forged hollow 
steel columns in front. The valvesare all of the single- 
ported piston type, there being one for each high-pres- 
sure cylinder, two for each intermediate, and four for 
each low-pressure cylinder. The link motion is of the 
Stevenson type, double bar. Independent adjustable 
cut-off blocks are fitted to each link with a range from 
44in. to 74in. stroke. There is a steam float lever 
reversing gear, which can also be adjusted to work 
by hand, pump, and oil, there being a common piston- 
rod for both steam and oil pistons and cylinders. 
The operation of reversing by steam is nearly 
instantaneous. The valves are 18 in. for the 
high-pressure, 23 in. for the two intermediate-pressure, 
and 21 in. each for the four low-pressure. The high- 
pressure valve takes steam in the centre through a 
15-in. steam pipe. It exhausts at ends to intermediate 
valves through four short 14-in. bends (two on each 
side), which pipes form the first receiver. The inter- 
mediate valves exhaust from the centre through a single 
23-in. pipe (reducing to a long 19-in. pipe between the 
two ends of the low-pressure cylinder), thus forming 
the second receiver. The low-pressure valves exhaust 
to the main condenser from the centre through two 
221-in. pipes. The main steam pipe from the boilers 
to the engines is of lap-welded steel 2 in. thick and 
20 in. in diameter as far as the first engine branches. 

The following are some of the chief dimensions of 
parts of the machinery : 

Diameter of piston rods (all)... ah sss» Sepals 

Length of connecting-rods, centretocentre 84 ,, : 


Distance between centres of cylinders 9 ft. 7} in 

Volume swept by pistons(H.P.... ee 33 04 
per stroke, cubic feet,;I.P.  ... se 65 82 
mean... see Pe Ee oe 160 94 

Volumetriccylinderclear- ( H.P. 6.3 


ance (mean of the ete | a 55 8.64 


ends), cubic feet at ies ais 21.43 
Ratios of net areas of TR pres ier o 
PN ED te AP ... 4.87 
Diameter 17 in 
Crankpins... ee +1 Length . . ae 
Axial hole, dia. 8h, 


Crankshaft, two Diameter 


bearings each’ Tength each bearing .. 19 - 
section ie Axial hole, pram ais i . 

The shafting is all hollow, and made of steel. Each 
crankshaft is in three interchangeable and reversible 
sections, and in order to accomplish this the high- 

ressure eccentrics are fitted on separate shafts. 

he thrust and propeller shaft is 153 in. in dia- 
meter, and the axial hole 74 in., tapering to 44in. at 
propeller ends. The centre shaft lies parallel to the 
keel, while the wingshafts are inclined upwardsat about 
1 ft. 11 in. in 100 ft., and also inclined outwards at 
about 3 ft. 10} in. in 100 ft. from the centre line. 
This brings the position of the centre of each win 
propeller 13 ft. 5 in. forward, 3 ft. 3 in. above, an 
12 ft. 5 in. outboard of that of the centre screw. The 
lines of the wing shafts, if projected, would meet at 
about 4 ft. 9 in. above the base line, and 156 ft. for- 
ward of the centre of gravity between frames No. 16 
and 17, Each engine has a thrust bearing of the 
horseshoe pattern, fitting 11 collars turned on the 
thrust-shafts. These collars are 33 in. deep and 2 in. 
thick. The thrust surface of each shaft is 2527 
square inches, 

There is in each engine-room one main condenser, 
that is, three in all. The position of these condensers 
is shown in Fig. 9. 

Number of tubes in each condenser ... 4894 
Length between tube sheets ... 11 ft. 10 in. 
Diameter of tubes, outside ie oo.) eis 
Cooling surface, one condenser ... ... 9,474 sq. ft. 
9 three condensers 28,422 ,, 
Ratio cooling surface (three condensers) 
to total heating surface of eight main 
ers . 1101.69 


Length (each section) ... 9 ft. 74 in. 
: 16 in. 


Tu Figs. 10, 11, and 12 we illustrate the form of air 
pump used in these vessels, there being one pump to 
each set of engines, or three in all. They are of 
the Blake type, manufactured by the George Blake 
Manufacturing Company, of New York. The fitting 
of independent air pumps is a procedure which does 
not obtain many supporters in this country. The 
American naval engineers, however, have had some ex- 
perience with this arrangement, the pumps having been 
fitted in the cruisers New York, Columbia, and Minnea- 
polis amongst other vessels, and are reported by the 
naval officers to work satisfactorily. Each pump has 
two single-acting water pistons, driven by a pair of 
overhead steam cylinders, as shown in the illustrations. 
These pumps have been run as slowly as eight double 
strokes per minute, and, to oer the report of Passed 
Assistant Engineer Thomas F. Carter, U.S.N., ‘‘ have 
given eminent satisfaction at all speeds.” The follow- 
ing are the dimensions of these air pumps: 


Diameter of steam cylinders _... sss: | 2604n: 
” pump. ” . » S145, 
aa piston-rods_... e ae es 
99 pump ,, one aa na ae 

Stroke 6) ee 


Ratio of volume swept by low-pressure 
piston (one main engine) to that of two 
air-pump buckets per stroke ... aes 

Volume swept by two air-pump bucke 
per stroke (mean) eco, | eae ean ted CU EG 

Mr. Willits, Passed Assistant Engineer, U.S.N., ia 
speaking of the Blake air-pumping engine says: ‘‘ The 
operation of this pump differs from that of the duplex 
pump—where one pump engine drives the steam valve 
of its neighbour—as here the engine which drives the 
main steam-valves has no other function to perform, 
and is adjustable to its work.” Our illustrations, 
Figs. 10, 11, and 12, show the arrangement, which is 
briefly described as follows: ‘‘The beam, which posi- 
tively connects the main piston-rods of the pumps, 
operates (from a point near its centre, and by means 
of rod and bellcrank) the slide valve of the horizontal 
cylinder which lies between the main steam cylinders. 
(This is shown partly in section in Fig. 11.) The piston 
of this horizontal cylinder is really the driving 
engine of the main cylinder steam valves, a function 
which it performs by means of a system of internal 
levers. All the ports are of fair size, and the operation 
of the pump is not only as positive as any duplex, but 
is decidedly more regular and complete. Adjustable 
collars on the valve stem of the valve-driving engine 
afford a means for regulating for a full stroke at any 
speed, while suitable cushion valves give a further 
control over the action during the stroke in regulating 
distribution of work, and preventing slamming of foot 
valves.” The working of these pumps is further 
referred to by Mr. Willits. We quote his remarks 
later on in dealing with the trial of the vessel. 

There are two centrifugal circulating pumps for each 
main condenser, driven by two 10 in. by 6 in. simple 
engines coupled together. These on are also con- 
nected to draw from the bilge and main drains, and 
their discharge may be direct overboard, if desired, 
without its passing through the condensers. The 
capacity from the bilge is 6750 gallons per minute for 
each pump, aggregating 40,500 gallons per minute for 
the six pumps, and about equalling an amount of 
water which would enter through a 27-in. hole in the 
ship’s bottom. There are 11 other steam pumps in the 
ship with bilge connections, having an aggregate 
capacity of 7400 gallons per minute, which, added to 
that of the circulating pumps, makes a grand total of 
47,900 gallons per minute. 

The screw propellers, each of which weighs about 
19,000 lb., are described as of the ‘‘ modified Griffith de- 
sign ;” theyare three-bladed, with adjustable pitch rang- 
ing from 19 ft. 6in. to 22 ft. The material is manganese- 
bronze, and the diameter of the hubs is about one-third 
the diameter of the wheel. The centre and starboard 
screws are right-hand, the port screw being left-hand, 
The centre screw is 14 ft. in diameter, while the wing 
ones are 1 ft. greater, although the helicoidal area is 
kept about equal by widening the blades of the former. 
The following are the chief dimensions : 
Wing Screw. ee 

t. 


8.6 tol 


Diameter of propeller ... 15 ft. 
Diameter of aes a 4 ft. 114 in. 
Pitch as set , ase 22 ft. 21 ft. 6 in. 
Helicoidal area, one pro- 
peller ... fe 53.7 eq. ft. 53.28 sq. fo. 


Disc area, one propeller 176.7 ss 3S « 
Ratio pitch to diamete 


(as set) ... sg .. 146tol 1,55 to1 
Immersion of upper edge 

of lades (normal 

draught) 5 ft. 5 in. 9 ft. Lin. 


We now pass to the boilers. In Fig. 2 on our 
two-page plate we show the general arrangement of 
boiler-rooms, whilst in Figs. 3 and 4 we give respec- 
tively a cross-section and longitudinal section of one 
of the main boilers. Fig. 6 is an illustration of 


the tube ends, both for ordinary tubes and stay tubes, 
as attached to the tube-plates. Fig. 7 gives a section 
of screwed stays between combustion chambers ; these 


is a cross-section through the girder stay. The rivet- 
ing is shown in Fig. 5. As will be seen by our illus- 
trations, there are eight main boilers. The six aft 
boilers are the largest of modern marine types, being 
15 ft. 9 in. in diameter and 20 ft. long, quite 2 ft. 
longer than the largest boilers in the Columbia, though 
of the same diameter. The other boilers are similar to 
the Columbia’s, but by reason of the increased size of 
the above six, the total heating surface of the main 
boilers is 48,194.54 square feet, and the total grate 
surface 1456.2 square feet, against 43,268.13 and 
1344 square feet respectively for the Columbia, This 
greater boiler power is the only important difference 
in the machinery of the two ships. Each of these 
larger main boilers weighs about 72 tons empty 
and without fittings, and contains about 40 tons 
of water at steaming level. All the main boilers have 
flat ends, but the auxiliary boilers have the ends curved 
back at the top to a radius of 2 ft. 24in. The latter 
boilers are in separate open fire rooms on the protective 
deck. The cone patent rocking grate is used in all 
the furnaces. The main boilers are double-ended, with 
four furnaces ateach end ; the two adjacent furnaces on 
each side of each end have a common combustion cham- 
ber. The auxiliary boilers on the protective deck are 
single-ended, and have but two furnaceseach. All the 
furnaces are of corrugated steel. The main boiler-shells 
are in three lapped courses, with three sheets in each 
course batted and stripped inside and out. There is 
one quadruple safety valve (each valve 4 in. in dia- 
meter) on each main boiler, and these, as well as the 
stop valves, can be operated from the berth deck. 
Hydrokineters are fitted for primary circulation, and 
injectors from part of each internal feed pipe with 
suction branches to the bottom of the boilers, the 
combined feed and “circulated” water being dis- 
charged near the water level through down-point- 
ing branches well distributed. his is a most 
efficient and durable device, and is one great and 
direct cause of freedom from leaky tubes and joints on 
trial trips and in service, All the material is of mild 
steel, including the tubes; the latter were rolled by 
the Reading Iron Company, from open-hearth steel 
specially made for the purpose by the Pottstown 
Iron Company, and are most excellent in finish and 
— The main smokepipes, two in number, are 
at-sided with cylindrical ends, the section being 13 ft. 
long by 9 ft. 6 in. wide. These pipes are 70 ft. high 
(from grate level), and in the centre of each runs the 
smokepipe of one auxiliary boiler 29 in. in diameter, 
held in place by stays and brackets. 
For forced draught there are sixteen 60-in. Sturtevant 
blowers, two being placed in front of each end of each 
main boiler overhead. Each blower has a capacity of 
10,200 cubic feet of air per minute, with an air pressure 
of lin. of water in the stokeholes. The auxiliary 
boilers have a heating surface of 1952 square feet, and 
a grate surface of 64 square feet over both boilers. 
There are two auxiliary condensers, each having a 
cooling surface of 680 square feet. The distilling appa- 
a has a combined output of 10,000 gallons of water 
er day. 
‘ Tho. clestele lighting plant consists of three 24- 
kilowatt marine sets by the General Electric Company, 
of Schenectady, N.Y. Each dynamo has an output of 
300 amperes at 80 volts, the engines running at 400 
revolutions, The engines are coupled direct to their 
dynamos, and have two simple cylinders 104 in. by 
5 in. There are two search lights. There is a reversing 
plant on Allen’s dense air system. The drainage and 
ventilating systems have been carefully worked out. 
There are 60 separate coal bunkers, with an estimated 
capacity of 1518 tons. 
e reserve the account of the trials of this remark- 
able vessel until our next issue. 





THE TEMPERLEY TRANSPORTER. 
Weillustrate on the next page an ingenious appliance 
for transporting coal, which has been used with great suc- 
cess in coaling warships at sea, many having been sup- 
plied for this purpose both at home and abroad. The 
appliance consists essentially of a beam or spar which 
can be hoisted and supported from a suitable hook. A 
traveller runs on a rail attached to this spar, and 
carries a skip. This traveller can be stopped at any one 
of a large number of fixed points in this rail, and the skip 
lowered and raised. When the load is being lowered, 
the traveller is rigidly locked to its ways, and when 
it is travelling the load is locked, so that it cannot be 
lowered. The whole of the various motions of lowering 
and travelling are controlled by a single wire rope 
ssing over the pulley shown at the end of the spar 
in Fig. 1. The spar, as will be seen, is stayed at 
frequent intervals by a series of wire-rope stays, which, 
at their upper ends, are connected to asingle ring. The 
whole appliance can thus be slung, if desired, from an 
ordinary derrick or crane, and when used on shipboard 
it is not mounted till about to be used, being secured 
on the deck until wanted. The ends of the spars are 
stayed to fixed points, and when all is hauled taut, the 
transporter is quite rigid. In the machine illustrated, 








Aggregate exposed length of all con- 
Suu Wes” Se 7 ses «- 32.9 miles 


stays are of steel, and have 12 threads in each. Fig. 8 


which has been erected at the Midland Coal Company’s 
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THE TEMPERLEY TRANSPORTER 


CONSTRUCTED BY 


THE TEMPERLEY 


TRANSPORTER COMPANY, LONDON, 








Wharf, Woolwich, the spar is 85 ft. long, and can be 
traversed along its supporting beam a distance of 
40 ft., so that a very large area is commanded by the 
skip. The rail on which the traveller runs is made 
out of a channel-iron, and is fitted with stops at 
intervals of 5 ft. All the stops, save the one at the 
lower end of the spar, are under control, the skip 
only being stopped at them if the engineman so desires. 
The one at the end is, however, so constructed as 
always to stop the traveller there. The construction 
of the traveller, permitting all these operations to be 
performed by a single rope, is shown in detail in 
Figs. 2to6. In Fig. 2 the traveller is shown free to move 
down the beam, whilst in Fig. 3 it is locked, and the 
load can be raised or lowered. Assuming the traveller 
locked, and the load to be raised, the ball shown in 
Fig. 3 strikes against the pawl lever, and, raising! the 
pawl, freesthesuspender hook. This hook is then moved 
round by the continued motion of the ball until the 
suspender bolt enters the gab of the single cam, causing 
it to rotate. By means of a sliding bolt the motion of 
this cam affects the double cam, rotating it so as to 
withdraw the catch from the notch shown on the bottom 
side of the beam, The traveller is then free to move, 
the parts being in the position shown in Fig. 2, 
and the load, as will be seen, is carried on the sus- 
pender hook. The above cam action has the peculiarity 
that when in the position shown in Fig. 2, motion 
can only take place by actuating the double cam ; 
and whilst in the position shown in Fig. 3, it can 
only take place by actuating the single cam. In 
the position shown in Fig. 2, the traveller can be moved 
either up or down the beam without difficulty. In the 
latter case the toggle shown at the top of the double 
cam clears the stops without difficulty ; but if the 
motion is upwards this toggle strikes against the back 
of the stop, as shown in Fig. 4, and is turned over into 
the position shown in Fig. 5. If now the traveller is 
again allowed to slide down the beam, this toggle 
catches, as shown in Fig. 6, and moves the double cam 
round so as to engage with the stop. This motion 
of the double cam at the same time turns the 
suspender hook by suitable linkwork into the position 
shown in Fig. 3, in which the traveller is locked, whilst 
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MORISON’S CIRCULATING FEED-WATER HEATER. ; 
CONSTRUCTED BY MESSRS. T. RICHARDSON AND SONS, LIMITED, 
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the load can be raised or lowered. In working, the 
skip is run out to the end of the spar, where the 
traveller always locks itself, there being a specially 
deep stop there. The skip is lowered and filled, then 
hoisted till the ball unlocks the traveller and locks the 
load. It is then traversed up the beam past the 
desired stop, and allowed to go back to it, when it 
locks itself, and the skip may be lowered. On raising 
the skip again, the traveller is unlocked, moved slightly 
up the beam, and allowed to run down again to the 
lower end, when the former cycle of operations is 
repeated. The plant in question has been supplied by 
the Temperley Transporter Company, of 72, Bishops- 
gate-street Within, E.C., and has enabled the services 
of eight men, formerly employed in trimming the coal as 
delivered by an ordinary crane, to be dispensed with, 





MORISON’S CIRCULATING FEED-WATER 
HEATER. 

WE have frequently referred to the economy result- 
ing from heating feed water, even if the heat is 
obtained from the boilers direct, the reason being that 
the efficiency of any heating surface depends on the 
circulation over that surface, and the nearer the 
temperature of the inlet feed water approaches the 
temperature of the water in the boilers, the less will be 
the disturbance of the normal circulating currents, and 
the greater the efficiency of the heating surface within 
the zone of the feed inlet. Feed heaters of this class 
are usually of the type in which live steam passes 
through tubes and transfers its heat to the surrounding 
feed water on its passage from the feed pump to the 
boilers. The accompanying illustrations show a very 
simple arrangement for obtaining similar results which 
has been patented by Mr. D. B. Morison, of Messrs. 
T. Richardson and Sons, Limited, Hartlepool, and has 
been fitted to many steamers. 

The action of the apparatus is peculiar, as it depends 
on the variation of pressure in the air vessel of a single- 
acting pump. It is well known that on the downward 
or forcing stroke of a pump the pressure in the air 


vessel rises above the pressure in the boiler; on the A 


upstroke, however, the pump discharge valve closes 
and the volume of air in the air vessel expands, with 
the result that the whole of the water in the air vessel 
and feed pipe is set in motion, and the momentum it 
acquires is such that the air not only expands to the 
pressure in the boiler, but continues to expand further 
until the water is brought to rest; the balance of 
pressure is then prevented by the closing of the feed 
check valves on the boiler, thus leaving the pressure 
in the air vessel below the pressure in the boiler. 
Mr. Morison takes advantage of this action by 
making a connection between the feed pump air 
vessel and the boilers, so that water can flow from 
the latter until the balance of pressures is obtained. 
The apparatus is exceedingly simple. Referring to 
the illustrations, A, A are screw-down valves on the 
boilers ; B, a chest containing two non-return valves ; 
and C a screw-down valve on the air vessel. In 
practice it is found that a temperature of from 


So 244 OO 1 


resulting in economy of fuel and the other practical 
benefits of feeding boilers with heated water, there is 
a total absence of vibration on the feed pipes and a 
noiseless action of the feed check valves. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 5. 

THE markets are quieter than they have been since 
the opening of the spring trade. They are taking a 
breathing spell, so to speak, preparatory to another 
advance. The lake ore question is in bad shape. 
Freights are abnormally high, and consumers who are 
ready to contract for next season’s supply hesitate, 
on the basis of such high rates. Large ore develop- 
ments are promised, and with more railway facilities, 
more dock room, and better facilities for handling, a 
much larger business will be done if demand permits. 
The pig-iron production is still growing, and stocks are 
declining. Steel billets are 2 dols. less, and Bessemer is 
down, ‘he Frick Company have purchased 2500 coke 
ovens from the McClure Coke Company, and this gives 
the Carnegie interests control of 13,000 out of 17,000 
ovens in the Connelsville region. The consideration was 
800,000 dols. The next largest owner is W. J. Rainey, 
who has 1400 ovens, This means an advance in coke 
January 1, so as to make it cost other steel-makers 
more to make steel than the Carnegie interests. The 
company will employ over 20,000 men. The produc- 
tion of the region last week was 172,445 tons, with 
1343 ovens idle on account of scarcity of cars. The 
quietudein iron and steel is liable to a sudden termi- 
nation. Carbuildersare very busy. Bridge construc- 
tion is increasing, but the idea of consumers seems to 
be to hold off until prices get to their lowest possible 
level before covering the enormous requirements of the 
first half of 1896. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Suggested Extension of the Midland Railway System.— 
proposal, which is arousing much interest in South 
Yorkshire, was under consideration yesterday at the Brad- 
ford Town Hall, when a conference of the corporations, 
district councils, and chambers of commerce concerned, 
took place. A need exists for the extension of the 
Midland Railway from Barnsley to Bradford, and an 
energetic effort will be made to carry out the scheme. 
The Barnsley Chamber of Commerce considers that the 
interests of the people in that locality will be best served 
by the continuation of the Midland line from Sheffield, b 
way of Chapeltown and Barnsley, through Thorvhil 
Heckmondwike, Liversedge, and Cleckheaton, to Bradford. 
A line by the suggested route would shorten the Midland 
journey to Scotland by 17? miles. As the Batley, Cleck- 
heaton, and Heckmondwike Chambers of Commerce, 
and the Liversedge and Thornhill district councils, had, 
before the holding of the conference, replied favourably to 
the proposals of the Barnsley Chamber, there is little 
doubt but that a good case will be made out. 


The Hull Coal Trade.—The coal tonnage taken to Hull 
last month amounted to 222,624 tons, as compared with 





212 to 240 deg. Fahr. is easily obtained, and besides 


283,216 tons in October, 1894. This decline of 20 per 
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cent., following upon a comparative decrease of 77,584 
tons in September, seems to point to a determination on the 
| ee of exporters and consumers to get the bulk of business 

one inthe summer. There is a decline of 55,728 tons 
shown on the nine months’ i = as compared with the 
corresponding period of 1894. The exports coastwise for 
the month were 19,400 tons, as compared with 17,476 tons 
in October of last year, and of this London alone is respon- 
sible for 14,272 tons. The exports to foreign countries for 
the month were 92,874 tons, and for the nine months 
813,991 tons, as compared with 163,978 tons and 829,440 
tons respectively last year. Denaby Main heads the list 
of Yorkshire collieries with 29,384 tons sent last month, 
against 35,560 tons sent in September and 33,064 tons in 
October of 1894. Monk Bretton Colliery comes second 
with 14,920 tons; Carlton Main third with 12,448 tons ; 
and Manvers Main fourth with 12,264 tons. There are 
170 collieries on the list, but 10 of the largest did 54 per 
cent. of the whole trade, 


The Value of Technical Schools.—Dr. Francis Elgar 
¥F.R.S.E., the well-known naval architect, addressed 
the students of the Sheffield Technical School on Tues- 
day. He pointed out that little attention was paid 
in England to technical schools until after the Great Ex- 
hibition of 1851, which proved that the mechanical pro- 
ductions of England were ahead of those of other nations 
in strength, solidity, and accuracy of workmanship. I 
also proved that our workmen were along way behind in 
taste and artistic qualities. Subsequent international 
exhibitions showed in an ever-increasing di that 
other nations could compete with us successfully on all 
points in mechanical manufactures, and some had actually 
excelled us. He instanced the work of the Japanese in 
the matter of technical education, and remarked that 
they had set an example worthy of imitation. Com- 
petition, he remarked, is now exceedingly keen in the 
engineering and other mechanical professions, and no 
one was likely to achieve much success in them unless he 
was gifted with mechanical aptitude and skill, and was 
willing to gain experience by a long course of hard work. 
It was the power to apply nowledge to various unfore- 
seen circumstances as they occurred, and to overcome 
difficulties not dealt with in text-booke, that went chiefly 
towards the making of a good engineer. 


Iron and Steel.—Business is quieter, and the demand 
has fallen, but the tone is satisfactory. The heavy 
industries are, as a rule, well employed, and the engi- 
neering trades are still experiencing the effects of the 
reaction which followed the long period of depression. 
Railway work is more plentiful, and there is a persistent 
call for mining machinery and tools. The rolling mills, 
tilts, and forges are bey well, Lincolnshire forge 
iron realises 39s, per ton ; Derbyshire forge pig, 38s. 6d.; 
Siemens-Martin steel, 7/. 7s. 6d.; bar iron, 5. 10s. at 
makers’ works; Bessemer billets (guaranteed carbons), 
5l. 12s. 6d. upwards; wire rods, 92. 10s. to 107. per ton for 
best, 67. for common qualities. 


South Yorkshire Coal Trade.—During the past few days 
very little business has been transacted in the coal trade 
of South Yorkshire. This is accounted for by the fact 
that householders have now laid in their stocks for the 
winter. The export trade has decreased, and the demand 
for manufacturers’ sorts is easily overtaken. Quotations 
are— Best Silkstones, 8s, 6d. to 9s. 6d. per ton; ordinary 

ualities, 7s, to 7s. 6d.; Barnsley house coal, 7s. 6d. to 

. 6d.; Barnsley hards, 6s. 6d. to 7s. 6d.; gas coal, 6s. to 
7s.; slack, from 2s. 6d. to 6s, 6d.; common foundry coke, 





from 8s. to 10s. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Nowadays it is not often 
that we see exhibits on Change here, but yesterday Mr. 
Pease, of Messrs. Ashmore, Benson, Pease, and Co., 
Stockton, showed specimens of his patent interlocked 
tubes for walling, flooring, columns, &c. The tubes 
are interlocked with each other by a split down their 
whole length, and they are filled with concrete, 
The structure must, as it is claimed to be, be very strong. 
The weekly market yesterday was quiet, and only 
a small amount of business was transacted, buyers bein 
backward. Most people, however, took a pretty cheerfu 
view of the future, stating that next spring we shall see 
further improvement in trade, and pointing out that we 
are entering upon the quietest time of the year, and that 
we have a season before us when it is generally expected 
that little business will be done. At the opening of the 
market a few small lots of No. 3 g.m.b. Cleveland 
ig iron changed hands at 37s. 9d, for early f.o.b. de- 
ivery, but sellers were very unwilling to accept so small a 
figure. Business was also done at 37s. 104d., and makers 
as rule would not listen to anything below 383. Mid- 
dlesbrough warrants opened at 37s. 10d. and closed 
37s. 114d. cash buyers. The commoner qualities of pig 
iron were not quite so firm as they have recently been, 
No. 4 foundry being put at 36s. 9d., and grey forge 
at 35s. 9d. East coast hematite pig iron was in 
fairly good request, but quotations varied a good deal. 
From merchants it was {said that mixed numbers 
could be bought at 46s. for early delivery, but 46s. 6d. 
was reported paid, and there were makers who would not 
quote below 47s. Rubio ore was 12s. 6d. to 12s. 9d, ex- 
ship Tees. To-day our market was stronger, owing to 
an advance in warrants. (uotations for makers’ iron 
were not very much altered. Sellers of No. 3, however, 
were not to be found under 38s. Middlesbrough warrants 
—- to 38s. 3d., which was the closing vash price of 
uyers. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are very little changed. 
Tron bar manufacturers complain a good deal of slackness, 
and some firms are so short of orders that they are 
unable to keep their establishments regularly going. A 
fair demand is reported for plates and angles. Rails are 
in very good request, producers are busily occupied, and 
quotations are stiff. Common iron bars are quoted 
4l. 17s. 6d; best bars, 5/. 7s. 6d.; iron ship-plates, 
4l. 17s. 6d.; iron ship-angles, 4/. 12s. 6d.; steel ship- 

lates, 5/. 2s. 6d. ; and steel ship-angles, 4/. 17s. 6d.—all 
ess the customary 24 per cent. discount for cash, Heavy 
steel rails are fully 4/. 15s. net at works. Cast-iron chairs 
have been put up to 2/. 17s. 6d. at works. 


The Coal and Coke Trade.-—Coal continues rather quiet, 
but on the whole there is a rather better feeling. Coke 
keeps stiff, 13s. 3d. being paid for good blast-furnace 
qualities delivered here to the end of June next. 


Cleveland Institution of Engineers.—On Monday even- 
ing the annual meeting of this body was held at Middles- 
brough, Mr. J. E. Stead in thechair. The secretary (Mr. 
Angus Macpherson) reported that at the close of the 
session there were 230 members. They had to regret the 
deaths of Mr. E. Gilkes and Mr. W. Barritt, both of 
whom were past presidents of the institute. In the 
course of the session nine new members had been elected. 
The annual ballot for members of the council had resulted 
in the re-election of Messrs. A. H. Whipham, E. 
Dawson, L. F. Gjers, W. H. Panton, and I. Williams. 
Mr. J. E. Stead had been elected president for the 
ensuing session. The balance-sheet showed an income of 
2271. 4s. 10d., and an expenditure of 236/. 4s. 7d. After 
balancing assets and liabilities, there appeared a debit 
balance of 57/. 183. 9d. In moving the adoption of the 
report and balance-sheet, the President remarked that 
the position of the society was not satisfactory. Mr. 
J. C. Hutchinson agreed, and said if they should cease 
to exist he did not see where the deficiency could be 
raised from, because many of the arrears were irrecover- 
able. There should be an exertion made on the part 
of their members to increase their numbers and 
their income. Major Hawdon thought the institute 
was never in a more flourishing condition. They had 
had during the past session better attendances and 
better papers, and there was no doubt that the increased 
expenditure had been due to the numerous illustrations 
which had been published with the papers, and which 
had certainly enhanced their value. With judicious 
management they would get over the monetary 
difficulty. The report was adopted. Alderman 
J. H. Baines, of West Hartlepool, read an interesting 
and exhaustive paper on the metric system. All public 
bodies, he said, e them to hope that the Government 
would au the recommendatiors of. the Select Com- 
mittee of the House of Commons. One year’s school 
teaching, it was believed, would ke saved if the new 
system were adopted. Foreign trade was hampered by 
the present system of units, and both our home and 
foreign trade would be facilitated by the adoption of the 
system suggested. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been only a moderate demand for 
all descriptions of steam coal for prompt shipment ; prices 
have, however, remained nominally unaltered, the best 
steam coal making 10s. 3d. to 10s. 6d. per ton, while secon- 
dary qualities have brought 9s. 3d. to 9s. 6d. per ton. The 
improvement in household coal has been maintained ; the 
demand from inland customers is increasing. No. 3 
Rhondda large has made 93, 9d. to 10s. per ton. Patent 


fuel manufacturers are well off for orders, and trade has 
ruled firm, with a slightly upward tendency. There has 
been an average inquiry for coke, although the export 
trade has fallen off ; foundry = have made lbs. 6d. 
to 16s. 6d. per ton, while furnace descriptions have 
brought 12s. to 14s. per ton. The manufactured iron and 
steel trades have shown little change. Steel rails, mer- 
chant bars, and small goods have all been in good request. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in October were 
as follows: Cardiff—foreign, 951,379 tons; coastwise, 
142,733 tons. Newport—foreign, 216,368 tons ; coastwise, 
90,558 tons. Swansea—foreign, 102,235 tons; coastwise, 
53,365 tons. Llanelly—foreign, 13,994 tons; coastwise, 
3830 tons. The aggregate shipments of the month come 
out accordingly at: Foreign, 1,283,976 tons; coastwise, 
290,486 tons. The shipments of iron and steel from the 
four ports during October were: Cardiff, 4185 tons; 
Newport, nil; Swansea, 128 tons; Llanelly, 10 tons; 
total, 4323 tons. The shipments of coke were: Cardiff, 
7952 tons; Newport, 247 tons; Swansea, 1816 tons; 
Llanelly, nil ; total, 10,015 tons. The shipments of patent 
fuel were: Cardiff, 26,231 tons; Newport, 4235 tons; 
Swansea, 15,212 tons; Llanelly, nil; total, 45,678 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports during the ten months ending October 31 
were as under: Cardiff, 10,765,027 tons; Newport, 
2,861,935 tons; Swansea, 1,491,447 tons; Llanelly, 
215,224 tons; total, 15,333,633 tons. The aggregate 
shipments of iron and steel were: Cardiff, 34,495 tons ; 
Newport, 13,021 tons; Swansea, 1388 tons; Llanelly, 
10 tons ; total, 48,914 tons. The aggregate shipments of 
coke were: Cardiff, 72,951 tons; Newport, 4003 tons; 
Swansea, 8817 tons; Llanelly, ni/ ; total, 85,771 tons. The 
aggregate shipments of patent fuel were: Cardiff, 257,608 
tons; Newport, 46,232 tons; Swansea, 254,263 tons; 
Llanelly, ni ; total, 558,103 tons, =» 

Barry Graving Dock.—At a meeting of the directors of 
the Barry Graving Dock and Engineering Company on 
Tuesday, the accounts for the year ending September 30 
were presented, and it was decided to recommend a final 
dividend for the year at the rate of 10 per cent. per 
annum, and to add 3000/. to the reserve fund, leaving 
22251. to be carried forward to the next account. 


Welsh Coal for French Steamers.—A Compagnie Géné- 
rale Transatlantique contract for the supply of about 
125,000 tons of best Welsh steam coal for bunkering their 
mail steamers over 1896 was leton Friday. The order has 
been divided aang She following firms: Ocean Coal 
Company (Harris’ Navigation), 75,000 tons; Messrs. 
Thomas and Riches, 40,000 tons; and the Dowlais Coal 
Company, 10,000 tons. The prices obtained ranged 
between 9a. 6d. and 9a. 9d. per ton net. 


Briton Ferry.—The future prospects of this neighbour- 
hood have been Ragoered by a decision of the directors 
of the Albion S Works to increase without delay the 
productive capacity of the works. The new manager is 
Mr. Cosmo Johns. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was very quiet 
last Thursday forenoon, not more than 10,000 tons of iron 
being dealt in. Prices were steady, Scotch being un- 
altered, and Cleveland back 4d. per ton. There was a 
strong demand in the afternoon, principally due to the 
exceptionally good returns just issued by the Board 
of Trade. Comparatively few sellers put in appear- 
ance, and, aided by ‘‘bear” covering, prices advanced 
smartly, Scotch making 2d. per ton, and hematite 
iron 3d. About 20,000 tons of iron changed hands. 
At the close the settlement prices were: Scotch iron, 
46s, 74d. per ton; Cleveland, 37s. 9d.; Cumberland 
and Middlesbrough hematite iron, respectively, 47s. 6d. 
and 45s, 44d. per ton, On Friday forenoon business was 
again very quiet, nob more than 12,000 tons of iron being 
sold. Prices were rather easier than at the close on 
Thursday, the drop ranging from 1d. to 14d. per ton. 
Iron was pressed for sale in the afternoon, and, in sym- 
pathy with the flatness on the Stock Exchange, prices 
gave way further—from ld. to 24d. per ton. Some 
30,000 tons of iron of all kinds changed hands, and the 
settlement prices at the close were 463. 3d., 37s. 74d., 
47s. 3d., and 45s. 44d. per ton respectively. Monday’s 
forenoon market opened fiat, and Scotch iron fell 
in price to 46s. 2}d. per ton cash, but from that 
point there was a sharp recovery of 24d. per 
ton. About 20,000 tons of all kinds of iron were 
dealt in. Cleveland made 1d. per ton from Friday’s 
finish. A fair amount of business was done in the after- 
noon, and prices had a rally. The quantity of iron sold 
was about the same as in the forenoon, and Scotch gained 
1}d., and Middlesbrough hematite iron 1d., from the fore- 
noon prices. Business was very quiet on Tuesday fore- 
noon, but prices remained very steady. From 18,000 to 
20,000 tons of iron were reported to have changed hands. 
Scotch iron fell $d., but Cleveland rose 1d. per ton. There 
was a smart rally in the afternoon, when it me known 
that Sir Donald Currie was on his way to Glasgow 
with the view of endeavouring to mediate in the dispute 
between the shipbuilders and their engineers. About 
25,000 tons of all kinds of iron were dealt in, and there 
was @ gain in prices all round of 2d. to 24d. per ton. The 
settlement prices at the close were, respectively, 
463. 74d., 388., 47s. 74d., and 45s, 44d. per ton. Some 
15,000 or 20,000 tons © ed hands this forenoon, and 
ert 25,000 tons in the afternoon, and prices made a 

lecided advance, Sir Donald Currie’s presence in the 
city having a marked influence. The settlement prices 





were 478., 388. 3d., 48s. 3d., and 46s. per ton, reepectively. 





The following are the current quotations for several 
No. 1 special brands of makers’ iron : Clyde, Gartsherrie, 
and Summerlee, 51s. 6d. per ton ; Coltness, 533. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 51s. 6d.; Shotts (shipped at Leith), 53s. ; 
Carron (shipped at Grangemouth), 52s. 6d. per ton. 
There are still 78 blast-furnaces in actual operation, a3 
compared with 66 at this timelast year. Five are making 
basic iron, 19 are working on hematite iron ore, and 52 
are making ordinary iron. Last week’s shipments of 
pig iron from all Scotch ports amounted to 5363 tons, 
ez 5951 tons in the corresponding week of last year. 

hey included 302 tons for South America, 100 tons 
for India, 2040 tons for Italy, 460 tons for Germany, 
225 tons for Holland, 150 tons for Spain and Portugal, 
150 tons for China and Japan, smaller quantities for 
other countries, and 1686 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 317,785 tons yesterday afternoon, as compared 
with 315,861 tons yesterday week, thus showing an in- 
crease for the past week amounting to 1924 tons. 


Finished Iron and Steel Trades.—The evil effects of the 
lock-out and strike of the marine engineers on the Clyde 
are already being keenly felt by the makers of finished 
iron and steel. Reports are coming to hand from the 
steelmakers to the effect that they have begun to feel the 
want of specitications for shipbuilding material, and it is 
feared that in a short time, if the dispute is nob 
terminated, some of the steel works may require to shut 
down ; indeed, it is confidently stated that from their 
Hallside Works the Steel Company of Scotland have been 
compelled to suspend upwards of 300 of their workmen. 


Glasgow Copper Market.—No business was done in 
copper last Thursday forenoon, but the price was called 
5s. per ton easier. There was a further fall in prices in 
the afternoon, when 150 tons changed hands at 441. 3s. 9d. 
and 441, 5s. per ton cash, and 44/, 12s. 6d. and 441. 13s. 9d. 
three months, being a decline of 2s. 6d. per ton more. 
One lot of the metal sold on Friday forenoon at 44. per 
ton, and another at 43/. 17s. 6d. per ton cash, and 50 tons 
changed hands in the afternoon, when the price fell 
other 6s. 3d. per tov. Small sales were made forenoon 
and afternoon on Monday, when the closing price was 
44/, per ton three months. Small quantities of the metal 
changed hands yesterday, when the price rose 6s. 3d. per 
ton. Prices were better to-day. In the forenoon 100 tons 
were sold, but the market in the afternoon was quite idle. 


Institution of Engineers and Shipbuilders.—The new 
session of the Graduates’ Section of this Institution was 
opened last week with an address from the president, Mr. 

. C. Borrowman, who discoursed on ‘‘ The Training of 
an Engineer,” which he treated in a most interesting and 
instructive manner, alike in its theoretical, practical, and 
economic aspects. He received a hearty vote of thanks 
for his address. Subsequently the silver medal for the 
best paper read during session 1894-95 was awarded to 
Mr. Johannes Bruhn, B.Sc., for his paper on ‘‘ Some 
Geometry in Connection with the Stability of Ships.” 


Royal Scottish Society of Arts.—The annual general 
meeting of this society was held on Monday night. The 
President (Dr. William Taylor), in opening the seventy- 
fifth session of the society, said he had to record that only 
six fellows had died during the year, and, to compensate 
for this loss, 24 new fellows and seven associates had 
joined. The immediate duty of the society was that of 
introspection, and it was his duty to assist in that exer- 
cise. The present membership was about 304. An ana- 
lysis of the figures showed that there was an active 
membership of about 90, whilst the actual attendance 
seldom exceeded 40, If they continued to decrease 
at the rate at which they had been doing during 
the past they would be utterly extinct in about 
50 years. They were living beyond their earnings. 
This was not healthy nor wise, nor was it for the 
benefit of the society, and unless some substantial eco- 
nomy were effected they would find themselves far 
behind. After a reference to the efforts which had been 
made to better the position of the ape the President 
asked if it was likely that they should allow the prestige 
of the society to fail or its lustre to fade? It ought to be 
the very best society in Edinburgh, and they ought to 
possess grit enough to make it so. Subsequently the 
Keith and other prizes recommended by the — com- 
mittee on account of papers read to the society last session 
were awarded to the authors thereof, and the business 
concluded with the election of office-bearers for the new 
session. Professor Armstrong, of the Chair of Engineer- 
ing in the University of Edinburgh, was elected as Presi- 

ent. 


Wind Pressure in the Late Storm.—Late on Sunday 
night a severe storm passed over the Glasgow district, 
and lasted for fully 10 hours, in the course of which the 
wind attained a very high velocity. The average velocity 
at midnight was about 28 miles an hour, running up to 
36 miles an hour later, and attaining its maximum at 
3.15 a.m., which was 52 miles per hour. These and many 
other data were taken at Glasgow Observatory, where, 
also, the barometrical readings were noted. The mercury 
was downat 28,29 at 2 a.m., when a south wind blew at 
the rate of 30 miles per hour, and there was a south-west 
wind at 3 a.m., when the wind velocity was 48 miles per 
hour ; the barometrical reading was 28.36. The baro- 
metrical pressure when the wind velocity was greatest 
was not registered. Lower readings were made in some 
other places. 


Shipbuilding Contracts.—Messrs, A. and J. Inglis, 
Pointhouse, Glasgow, have just received an order from an 
American millionaire for an exceptionally large twin- 
screw steam yacht, for pleasure —> The new yacht, 
which will be designed by Mr. G. L. Watson, will be 


00 ft. long over all, and 270 ft. on the water line, while 


~~ 


ee a i SG 

















~~ 


e 


Chases 


ih ei a 








i stabi ts ia ESP 


Nov. 15, 1895.] 


ENGINEERING. 


605 





— 





her weight will be 1400 tons. As regards design and 
construction, she will differ materially from any yacht 
hitherto built on the Clyde. She will be fitted up in a 
most elaborate style, and the engines will develop a s 

of 20 knots per hour.—It is said that some of the Clyde 
shipbuilders have been asked to tender for seven twin- 
screw steamers for Russian owners, the vessels being in- 
tended for traffic in the Sea of Azov and the Black Sea. 
—It is also reported that two cargo and passenger 
steamers are wanted by a French firm of shipowners.— 
Another report states that a representative of the Italian 
Government recently visited Clydebank and Fairfield 
Shipyards with the view of ultimately placing orders for 
the construction of three gunboats and ten or twelve tor- 
pedo- boats on the Clyde, but he had to return to London 
without being able to get any satisfaction as to guarantee 
for prompt delivery of the vessels. 


Engineer for the Uganda Railway.—Mr. A. E. Lockyer, 
who has had his engineering training in this .city—first 
with Messrs. Dubs and Co., and latterly at the Cowlairs 
Locomotive Works of the North British Railway Com- 
pany—has been appointed to the post of mechanical 
engineer of the Uganda Lesmagge He is a younger 
brother of Mr. N. J. Lockyer, who has for a long time 
been in the Glasgow district as inspector of locomotives 
under construction for the Indian Government. 





Tue Mississtpp1.—In the course of last month the 
Mississippi fell at St. Louis to the lowest level ever re- 
corded. 





Tue INSTITUTION OF CrviL ENGINEERS,—This Institu- 
tion bas just made an addition to its roll of honorary 
members by the election by acclamation of His Imperial 
Majesty the German Emperor. There are nineteen others 
in this class, including, in order of date, the Prince of 
Wales, the Duke of Saxe-Coburg Gotha, the Duke of 
Connaught, the King of the Belgians, Sir Frederick Abel, 
Sir W. R. Grove, the Duke of Cambridge, Lord Kelvin, 
Sir Henry Bessemer, Lord Rayleigh, Sir Lintorn Simmons, 
the Duke of York, Sir G. G. Stokes, the Duke of Devon- 
shire, the Marquis of Salisbury, Sir Douglas Galton, 
Dr. Edward Frankland, Mr. Octave Chanute (United 
States), and M. Henri Schneider (France). 


CaraLocuEs. — Messrs. J. and H. Gwynne, of the 
Hammersmith Iron Works, London, have sent us a pam- 
phlet showing various salvage operations effected with 
the aid of their well-known Invincible centrifugal pumps. 
Some of the vessels dealt with were in a very bad case 
indeed, and very considerable engineering ability on 
the part of those responsible must have been needed to 
successfully raise them. Civil engineers consider sub- 
aqueous work an anxious matter, even in quiet water, 
and naturally the difficulties are much increased when the 
work has to be done off an open shore. — Messrs, 
James Stott and Co., of 174, Fleet-street, H.C., 
have issued a small pamphlet intended to assist in the 
piping of houses for gas in a rational manner. The use of 
lead or “compo” piping is objected to by the firm, on the 
ground that it is liable to injury in several ways ; amongst 
others, rats and mice are said to gnaw through such pipes 
not unfrequently, with consequent leakage in inacces- 
sible places. Iron piping is, therefore, strongly recom- 
mended, and all pipes should, it is claimed, be laid on the 
surface, where they can easily be looked after. Formule 
are given for determining the sizes of such pipes, and 
there are many useful notes dealing with points of 
detail, so that the pamphlet in question should prove 
very valuable to those to whom it is intended.—We 
have received from the Hartlepool Ropery Company, 
Limited, of 114, Queen Victoria-street, E.C., a copy of 
their new catalogue of wire ropes. The firm in question 
supply both flat and circular ropes of all grades, some of 
the higher qualities having a breaking strength of as 
much as 125 tons per square inch. The catalogue in 
question is of very convenient size, and is neatly bound. 
—The Leeds and Bradford Boiler Company, Limited, 
have sent us a copy of their new illustrated list of boilers, 
of which they make all the ordinary types, as well as 
kindred classes of work.—We have received from Mr. 
James Thompson, of the Engineering Works, Wolver- 
hampton, a copy of his new illustrated catalogue of 
boilers and boiler mountings. The evaporative power of 
each size of boiler is added in nearly every case, and full 
prices are also appended. A number of folding plates, 
prepared from working drawings of different types of 
boiler, are also included in the volume.—We have re- 
ceived from Messrs. Bolling and Lowe, of 2, Laurence 
Pountney-hill, London, E.C., a copy of their catalogue 
of light railway plant, which contains illustrations 
showing how such lines have been used in various 
localities here and abroad, as well as cuts showing the 
type of plant supplied, both for freight and passen- 
ger service. The prices of most items are listed.—The 
new catalogue just issued by Mr. John J. Royle, of the 
Dalham Engineering Works, Manchester, contains illus- 
trated descriptions of various applications of the ‘‘ Row” 
tube. This tube consists of a plain tube punched in 
alternately in directions at right angles to each other, the 
result being a cramped tube, resembling in appearance a 
rolled paper spill. It is applied to feed-heaters, hot- 
water stoves, condensers, and similar classes of plant.— 
Messrs. William Wesley and Son, of 28, Essex-street, 
Strand, W.C., have just issued a book circular which 
will prove of great value to all interested in astronomical 
literature. Though nominally but a catalogue of books 
which Messrs, Wesley have for sale, it really forms an 
admirably classified directory to astronomical literature. 
British and foreign, giving, in all, particulars of 1789 
works, many of them rare, 





MISCELLANEA. 


As the result of a series of exhaustive trials of alumi- 
nium torpedo tubes in the torpedo-boat destroyer Boxer, 
it has been found that there was so much erosion due to 
the action of the powder gases and salt water that the 
tubes could not be relied upon for endurance, 


We are informed by the secretary of the Institution of 
Electrical Engineers that the annual dinner, which was to 
have taken place on Friday, November 29, has been post- 

oned until Friday, December 13, when H.R.H. the 
Dake of Cambridge will honour the Institution with his 
company. A circular to the above effect is being issued 
to the members. 


Return or double tickets are being issued as an -experi- 
ment by the North Metropolitan Tramway Company on 
their cars running between the City and Finsbury Park, 
the Manor House, and Highgate. The price of the double 
ticket is 3d., and it has this advantage over the ordinary 
railway ticket—it can be used on either the up or the 
down journey, by any person, and on any day. 


The Linslade Parish Council, at a meeting on Friday, 
the 8th inst., awarded the first premium for the competi- 
tive designs for the sewerage and water supply of the 
district to Messrs. R. R, Grantham and Son, Northum- 
berland-avenue, London, and the second premium to 
Mr. H. B. Nichols, of Birmingham. The rateable value 
of the district is about 20,000/., and the estimates of cost 
varied from about 32001. to 9900/. 


Mr. Peter Samson, of the Consultative Branch of the 
Board of Trade, has, we are glad to hear, been appointed 
Engineer Surveyor in Chief to the Marine Department of 
the Board of Trade and Inspector of Chain and Anchor 
Proving Establishments. Mr. Samson has been long well 
and favourably known for his work in connection with his 
department, and altogether the appointment is an excel- 
lent one. Mr. Samson will assume office in January, 
Mr. Traill retiring at the end of the current year. 


A special meeting of the shareholders of the London 
Tramways Company was held on Tuesday to consider the 
proposal of the directors for the establishment of a steam- 
boat service on the Thames. Mr. D. P. Sellar, the chair- 
man of the company, presided, and moved resolutions 
embodying the proposal, which, on a show of hands, was 
almost unanimously rejected. The chairman then de- 
manded a poll, when 8436 votes were recorded in favour 
of the resolutions and 4184 against them. As a three- 
—- majority was necessary, the resolutions were not 
carried. 


The Christmas course of lectures, adapted to a 


juvenile auditory, at the Royal Institution, will be deli- | f 


vered this year by Professor John Gray McKendrick, 

mb D.,; F.R.S, Professor of Physiology in the 
University of Glasgow, and formerly Fullerian Professor 
of Physiology in the Royal Institution. The subject will 
be ‘Sound, Hearing, and Speech,” and the lectures will 
be experimentally illustrated. The first lecture will be 
delivered on Saturday, December 28, at 3 o’clock, and the 
remaining lectures on December 31, 1895, and on January 
2, 4, 7, and 9, 1896, 


We are informed that the Lindbergs Shipbuilding 
Company, of Stockholm, have just commissioned Messrs. 
Clark and Standfield, of 11, Victoria-street, S.W., to 
design for them a one-sided floating dock, to be built in 
two parts, capable of lifting together vessels up to a dead- 
weight of 2000 tons. This will make the tenth dock of 
this one-sided type that this firm has now either built or 
designed, and it may be advanced as a proof of the 
growing favour with which these modern forms of floating 
docks are being received, that at the present moment this 
firm are either constructing themselves, or are having con- 
structed from their designs, floating docks of an aggregate 
lifting power of close on 15,000 tons. 


At the weekly meeting of the London County Council 
on Tuesday, a motion was submitted for giving notice 
to the London Street Tramways Company requiring the 
company to sell to the Council the tramways and works 
authorised by an Act of ‘1874 as altered and amended by 
Acts of 1884, 1885, and 1887. A letter was read from the 
solicitors to the company, contending that for the greater 
part of the tramways the Council could only exercise the 
powers of compulsory purchase after the lapse of 21 years 
from the three last-mentioned dates, but it was stated 
that counsel] had advised that the Council could certainly 
adopt the action now proposed. Mr. Westacott moved 
that the matter be adjourned for four weeks. This 
amendment, and another for the adjournment of the 
debate, were both rejected, and the resolution was 
finally carried by 78 to 4, most of the Moderate members 
withdrawing before the division, and as a majority of 
two-thirds of the Council is necessary to give effect to a 
resolution of this character, it was not carried. 


At the last meeting of the Yorkshire College Engineer- 
ing Society, Mr. Frederick Grover, Assoc. M. Inst, C.E., 
= an address on the Ferris and Earl’s Court wheels. 

r. W.C. Popplewell, M. Sc. presided. The lecturer, 
in dealing with the theory of wheels, explained a graphic 
method of solving the stresses in the spokes and rim, 
which showed that the maximum stress in the spokes of 
a tension wheel, loaded in a similar way to those under 
discussion, was always four times the load on each 
segment. Thus assuming the loads only applied 
at the juncture of the spokes and the periphery, 
the maximum stress in the spokes in a tension 
wheel is independent of the number of spokes. He 
afterwards showed that there must be an_ initial ten- 
sion on the spokes equal to twice the load in order to 
obtain this result, To illustrate the erection of the Earl’s 
Court wheel, the lecturer, during the lecture, built up a 
model which he had made to scale. By this means the 





difficulties overcome by the engineers could be fully appre- 
ciated and their solution explained. 


The orders for the three first-class cruisers about to be 
constructed for Her Majesty’s Navy have been placed as 
follows: The Diadem will be constructed by the Fairfield 
Shipbuilding and Engineering Company ; the Europa by 
Messrs. J. aud G. Thomson, of Clydebank; and the 
Niobe by the Naval Construction and Armaments Com- 
pany. ‘The ships are to be built of steel, and to have 
sheathing of teak and copper; they will also be fitted 
with bilge keels. The protective deck will be of 4 in. 
thickness, arching from 6 ft. below the normal water-line 
at the sides to 3 ft. 6 in. above it at the middle line of 
the ship, the part in — of engines and boilers to be 
further carried up to the level of the tops of the engines’ 
cylinders. In the disposition of the armament two of the 
fifteen 6-in. guns will be placed on the forecastle and one 
on the upper deck aft, each being protected by shields. 
The remaining 12 guns will be arranged in armoured case- 
mates on the broadside, four being adapted for firing 
right ahead and four for firing right astern. The ships 
will have two masts—the foremast fitted with two mili- 
tary tops, each armed with a guns, and the main- 
mast with one top, armed with one 3-pounder gun, 

The lifts at the Hotel Cecil, Strand, have been supplied 
by the Otis Elevator Company, Limited, of 4, (Queen 
Victoria-street, E.C. There are 16 in all distributed as 
follows : 

South Block, or Embankment Front: 


Load. Rising. 
Ib. ft. 

Two passenger elevators 2200 183 
One freight elevator 1800 133 
»» Service 9 aie Pye 1800 146 
Gis a “us ia 500 55 
» linen i 2 aa 500 55 
»» Wine and dinner elevator 100 55 
2. ’ ” ” 100 146 

West Wing: 
Two passenger elevators 2250 62 
One freight elevator ... cad 2250 62 
», Wine and dinner elevato’ 200 51 

East Wing: 
One passenger elevator 2250 100 
age ms 2250 61 
Two service elevators 1120 100 


The passenger cars are in all cases fitted with lever 
operating devices, instead of the ordinary hand ropes, and 
these levers operate pilot valves, as in the case of 
Glasgow Harbour Tunnel, the pilot valves in turn 
operating the main elevator valve. All the elevators run 
rom pressure-tank plants, and there are two complete 
and separate plants—one for the elevators in the south 
block, and the other for those in the east and west wings. 
The company are also about to erect a large lift at 
the Albany Pantechnicon and Safe Deposit Company, 
Limited, Regent’s Park. This lift will be of practically 
the same dimensions as those at the Glasgow Harbour 
Tunnel, and will deal with 5-ton loads. 


The new sewage works at Gorton, near Manchester, 
which have been carried out to the designs of Messrs. 
Lomax and Lomax, of the Grosvenor Chambers, Deans- 
gate, Manchester, have now been opened. Before the 
adoption of this scheme the whole of the sewage of the 
township went into Gorton Brook and Gore Brook with- 
out having received any treatment at all. The Merse 
and Irwell Joint Committee, however, served the council 
with a notice requiring them to divert the whole of their 
sewage from the streams within a given time. A scheme 
was, therefore, prepared, dealing with the entire town- 
ship, and consisting of main concentrating and several 
tributary sewers. Application was then made to the 
Local Government Board for sanction to borrow the 
necessary money, which was estimated in round figures 
(and including the cost of the land) at about 46,000/. An 
inquiry was held, at which opposition to the scheme was 
made by the Manchester Corporation on the ground that 
the effluent would drain into a stream (the Gore Brook) 
that flowed through the city. The Local Government 
Board, however, gave its approval to the plan and sano- 
tioned the loan which its adoption involved. A convenient 
plot of ground was secured near to Belle Vue Gardens, 
and the first sod was cut in 1893 by Mr. T. Matthews, 
then chairman of the local board. The engineers have 
been Messrs. Lomax and Lomax, of Manchester, ‘and 
under their direction the work has been carried out by 
Mr. Danial Eadie, of Stockport. There are two detritus 
tanks with a capacity of 110,000 gallons, and three 
large precipitating tanks with a combined capacity of 
1,079,000 gallons. The sewage on entering the works 
passes into the two detritus tanks, having first re- 
ceived a dose of ferrozone sufficient to effect a com- 
sd precipitation of the heavier suspended matter. 

rom these it flows into three precipitation tanks, where 
the lighter suspended matter is deposited. The sewage, 
having been clarified, is conveyed to six polarite filter beds 
of a superficial area of 2663 square yards. The whole 
scheme is designed to meet the requirements of a 
future prospective population, and it possesses a con- 
venience, said to be unique, in that the tanks and filter 
beds are able to deal not only with the sewage, but also 
with 4 in. of rainfall over the entire area built upon. 
It is intended in future to deal with the sludge de- 
posited in tanks by means of filter presses; but this 
is not yet included in the scheme. The outfall works 
have cost 17,000/., and the concentrating sewers have 
involved an expenditure of 80007. more, Other important 
sewers are about to be carried out, and when completed 
the whole of the sewage from the township will be con- 
veyed to the outfall purification works, and the 
of 7 rivers, so far as Gorton is concerncd, will 
end, 
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HYDRO-ELECTRIC POWER TRANSMISSION PLANT AT BADEN, 
CONSTRUCTED BY MESSRS, BROWN, BOVERI, AND CO., ENGINEERS, BADEN, 
(For Description, see Page 591.) 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 

Ir needed no prophetic insight to foretell that 
Sir Benjamin Baker would depart from traditional 
usage in his address on assuming the presidency of 
the Institution of Civil Engineers. The character- 
istic feature of all his work is boldness and origi- 
nality, and it would have been surprising if he had 
been so subservient to custom as to have inflicted 
on his hearers the dull catalogue of statistics that 
has done duty so often on such occasions. For the 
sake of occasionally hearing such a brilliant dis- 
course as that of last Tuesday, we must be content 
to endure many of the mechanically retrospective 
order until some President of acknowledged literary 
power shall restrict his remarks to ten minutes’ 
duration, and so render it easy for his weaker 
brethren to confine themselves to entirely relevant 
matters. The time, however, is not yet ripe for 
such a radical change, and possibly may never 
arrive, since it needs great strength of mind to de- 
part from the conventional length of oration, 
either in the way of decrease or increase. The new 
President stinted himself to the exact hour, but 
he had to omit a small part of his address to do this. 
It will, of course, be printed in full in the Proceed- 
ings of the Institution, and we shall also publish it 
in our columns. It is with regret that we have to 
defer its appearance until next week. 

There is no more interesting subject for an 
audience than themselves and their own affairs, 
provided the matter be handled in a sympathetic 
style. The rest of the universe may be filled with 
phenomena whose contemplation is calculated to 
afford the greatest intellectual delight, but unless 
the speaker can in some way establish a personal 
connection between his hearers and the matters on 
which he discourses, he runs the risk of losing 
their attention before he has half completed 
his address. Sir Benjamin evidently recog- 
nises this important feature in oratory, for he 
had not proceeded far before he set himself to 
explain why so many men desired to follow the 
profession of civil engineering. The reasons he 
adduced were evidence of the width of his culture, 
and showed how far his intellectual interests ex- 
tend beyond strictly professional matters. It was 
complimen to the listeners to suppose that they 
also shared this extended acquaintance with the latest 


22 | investigations of science, and that it was the desire to 


understand the secrets of the universe that led them 
to adopt their profession. Possibly, however, it was 
news to some to learn that as knowledge advances 
it is found that many phenomena, at one time quite 








unintelligible, are capable of a mechanical explana- 
tion, and hence can be more fully and completely 
understood by the engineer than by any one else. 
It was in this way, however, that Sir Benjamin ex- 
plained the attraction exercised by the profession. 

Most people have been puzzled at times to under- 
stand the slow progress made in the mechanical 
arts before the eighteenth century. We dealt with 
one aspect of this subject last week, pointing out 
that for centuries society was dominated with the 
love of mystery which is absolutely fatal to pro- 
gress. Sir Benjamin put the matter in a broader 
way when he said that history demonstrated ‘‘ that 
in all ages there were to be found men no less 
intellectual and enterprising than ourselves, and 
that the demands of the time, whether war- 
like or peaceful, have always proved capable of 
realisation. That ‘necessity is the mother of 
invention’ is true of all ages, and the only diffi- 
culty in making forecasts is the strange way in 
which the aims of different generations vary.” In 
illustration he pointed out that there was nothing 
in the famous clipper ships to prevent them being 
built four centuries ago, and yet after sailing ships 
had been in existence thousands of years ‘‘ Colum- 
bus set off to discover America in a carved and 
decorated 70ft. long sarcophagus which could 
neither sail nor weather a storm.” The necessity 
for speed—that is, the realisation of its importance 
by the public—had not arisen, and so fast vessels 
were not invented. When the hour sounds the 
man always comes. The mechanical genius is the 
product of his age ; it is not he that produces it ; he 
does not even mould it, except in a secondary degree. 

With so many men pressing into civil engineer- 
ing, a Great George-street audience is always in- 
terested to know what is the outlook for the pro- 
fession in future. Sir Benjamin had very little to 
tell them in this respect, but he spent some 
time in demonstrating to them that there is nothing 
more certain than the fallacy of prophecy. In 
illustration he quoted important forecasts made by 
Sir Robert Peel, Lord Brougham, Lord Palmerston, 
Mr. Robert Stephenson, Telford, Dr. Lardner, and 
finally by ‘‘the whole civilised world,” which had 
entirely failed of realisation. Each generation has 
its own ideals and its own needs, and these 
are entirely beyond the wit of the statesman or 
the engineer to predict. He added, ‘On the 
whole, a study of history should, I think, prove 
stimulating and encouraging to young engineers, 
for it will show them that a good time may be close 
at hand, though the wisest may fail to foresee it, 
and that they need not be deterred from exploring 
a road because their predecessors have marked up 
‘* No thoroughfare,” since some of the most bril- 
liant discoveries in all ages have been made under 
such conditions.”’ 

We commenced this article with the intention of 


passing over three-quarters of this address un- 
noticed, and of confining ourselves to the part con- 
nected directly with the Institution. e have 


been beguiled, however, by its extreme interest, 
into noticing point after point, although with ex- 
treme brevity, but want of space absolutely obliges 
us to omit the part showing that the civil engineer 
has so completely changed the art of war that his 
designation is no longer accurate. But we cannot 
refrain from noticing Sir Benjamin’s neat reply to 
the people who accuse the engineer of putting up 
ugly structures. Art critics, he said, could see 
beauty and fitness in the masts and rigging of a 
ship, although they were nothing but mere struts 
and ties‘arranged for a special purpose, without any 
aim at artistic effect, but they could see none in a 
lattice girder, however well proportioned, because 
of unfamiliarity and ignorance. The way to 
meet such criticism is not to add unmeaning 
ornament, and to adopt curved forms where the 
strains are rectilinear, but to educate the critics to 
the necessary standard to detect the beauty of fit- 
ness in such works, as with longer experience they 
now see it in old timber-framed brick and tiled 
cottages, fishing boats, windmills and water-wheels, 
and many other things. Other critics contend that 
the material progress of the nineteenth century has 
not added sensibly to the comfort of the masses, 
and that, therefore, the engineer is not the bene- 
factor he claims to be. This is a matter we have 
dealt with more than once, but it seems to be finally 
settled by the particulars of wages, and of the cost 
of food and amusements in the last century which 
Sir Benjamin adduces. 

There is an impression abroad that the President 
has at times gone out of his way to contemn the 
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results of scientific investigation, but his address 
shows that he has been misunderstood. Possibly 
in his desire to enforce the lesson that labora- 
tory researches are always made under conditions 
from which accidental factors have been carefully 
eliminated, he has given greater prominence than 
he intended to the value of practical knowledge. 
This is shown by his quoting Lord Kelvin that 
‘‘deeper questions are always present in every 
branch of an engineer’s work, and it avails him little 
in many things to rely solely upon what is popularly 
know as ‘plain common sense,’ based upon his 
own general experience.” In evidence of this, 
Sir Benjamin referred at very considerable 
length to molecular action, and showed that many 
phenomena recently classed as mysterious are now 
explained by reference to the groupings and motions 
of the atoms of the bodies in which they are ob- 
served. Engineers who fail to form some concep- 
tion of the microscopic, but most important, changes 
that go on within all the materials which they use, 
may find many things occur which were unforeseen 
in their calculation. Sir Benjamin did not, how- 
ever, fail to reiterate his warning ‘‘ that technical 
education is of little value unless accompanied by 
the practical experience, sound judgment, and 
bold initiative which, rather than book knowledge, 
characterised the famous members of this Institu- 
tion in the past.” He enforced this by a most 
original example, which we should think will hardly 
be allowed to go unchallenged. Scotland, he said, 
has in past times established more schools and 
burnt more old women as witches than any other 
part of the kingdom, from which he drew the cun- 
clusion that the superior education of our fellow- 
countrymen in the north did not endow them with 
sound judgment, but, on the contrary, their blind 
acceptance of authoritative statements in books, 
without due regard to the sufliciency of the data 
upon which those statements were founded, ob- 
viously warped their judgment. 

The efficiency of the Institution of Civil Engi- 
neers is a subject of the greatest interest to the 
entire profession— members and non-members 
alike. The Institution is the parent of dozens of 
similar societies in all parts of the world, and is 
looked up to with the veneration due to age and a 
splendid career. Its membership confers an honour 
beyond that which can be given by any corporate 
body whose entrance lies through the examination 
room, and, as a general rule, a wise and just dis- 
crimination is exercised by those who guard its 
portals. It exercises a splendid hospitality towards 
other societies, and pursues a liberal policy in 
accepting papers from strangers, and in inviting 
them to its meetings and discussions. In spite, 
however, of the important work it has done for its 
members and for the profession generally, it is 
not without its critics. It is impossible that it 
should be. As Sir Benjamin said in regard to 
other matters, the aims of one generation may be 
very different from the aims of the next. Now the 
generation that launched and directed the course of 
the Institution probably had no suspicion of the 
success that awaited it. They did not see that in 
1895 it would have 6730 members scattered over 
the entire world, and naturally they provided it 
with a constitution, as expressed in its Charter, 
only suited for a local, or at most, a national 
society. This constitution still serves, but it sits 
as awkwardly as a schooiboy jacket on a grown 
man. For example, every corporate member is 
entitled to a vote at the annual meeting, but in 
order to exercise it he must be present in person. 
Even if all the members could arrange to be in 
London on one — they certainly could not 
squeeze into the Institution building; indeed, 
there are only one or two buildings in the metro- 
polis that could contain them all, As a matter of 
fact, 90 per cent. of the menibers are practically 
disfranchised, and the entire control is placed in 
the hands of those that live in or near London. 

We do not wish to contend that any positive 
harm has been wrought to the Institution by the 
narrowness of its electorate. Its affairs have, in the 
main, been well and wisely administered. But it 
is a necessity of existence with a corporate body 
that it should ever maintain the elasticity and 
adaptability of youth. It is fatal to become 
middle-aged, for then it is on the high - road, 
with a gentle down gradient, towards senility 
and decay. Every society needs at times to survey 
itself and its operations, and ask if it is keeping in 
harmony with the constant changes in its environ- 
ment. Since it is impossible to foresee the changes 








that will take place, and also since a corporate body 
is, of necessity, somewhat inelastic, it follows that 
alterations of constitution must take place, but only 
at considerable intervals. The great point is to 
seize upon favourable opportunities when they 
occur. It seems to us that the present time is one 
of those occasions, as the Institution has now a Pre- 
sident of world-wide reputation, whose opinion will 
carry the greatest weight with all classes of 
members, from the oldest to the youngest. What 
his views are will be gathered from the following 
quotation from his address : 

‘*T am one of those who think that the usefulness of 
the Institution, great as it has been in the past, may yet 
be extended. For instance, by the appointment of com- 
mittees of members, other than those on the Council, to 
report on various questions of interest, not only to engi- 
neers, but also to manufacturers and contractors, greater 
uniformity of practice might prevail with a resultant 
saving in the cost of work and an avoidance of subsequent 
litigation. At the same time much valuable knowledge 
would be crystallised for the use of members gene- 
rally, whilst the joint discussion of these reports 
at special Council meetings would bring the leading 
members of the Institution into closer personal relation- 
ship. As regards the work of the Council itself, 
I have little doubt that had the wise men who drew up 
the original Charter of the Institution foreseen that the 
156 members then to be legislated for would grow to 
the present 6730, they would have provided greater elasti- 
city in the Charter, both as heed the constitution and 
the election of the Council. Provision would probably 
have been made for the representation on the Council 
of our Indian Empire, the Dominion of Canada, the 
Australian Colonies, and some of our leading engineering 
centres in Great Britain and Ireland, for ours is an Im- 
perial Institute, and not a local society, and although such 
members of Council may not be able to attend many 
meetings, they would be a source of strength to the Insti- 
tion as its recognised representatives elsewhere. This ad- 
vantage could not be secured without an enlargement 
of the Council.... Any such change would almost 
necessarily carry with it an alteration of the Charter to 
enable absent members to record their votes without per- 
sonal attendance at the Ballot.” 

It is difficult to improve on the above quotation. 
We may, however, point out that the changes here 
foreshadowed would immensely aid the Institution 
in carrying out a most important part of its func- 
tions. As we remarked last week, it is a very im- 
portant part of the work of a technical society to 
infuse in its members an esprit de corps, so that 
each shall feel himself an integral part of a great 
and important profession. This cannot be done 
with entire success when those in distant places 
are restricted to paying their subscriptions and 
reading the Proceedings, and have no other share 
in the work and honours of the society. But if 
they can both vote and look forward to the time when 
they may find their professional exertions recog- 
nised by a seat on the Council, their feelings of 
comradeship with their brethren in England will 
be greatly stimulated, and they will realise with 
greater intenseness than hitherto that in their own 
persons they must uphold the honour and credit of 
the calling which they follow. 

If the proposed changes involved a risk to the effi- 
ciency or the splendid reputation of the Institution, 
we would be the last to advocate them. But we have 
evidence in the kindred Institution of Mechanical 
Engineers, and also in other societies, that the 
transmission of voting papers by post is equally 
satisfactory with personal delivery. The proposed 
committees have also their analogies in the Research 
Committees of the Mechanical Engineers, and 
every one knows that these latter have added im- 
mensely to the credit and reputation of that society. 
The field of operation suggested by Sir Benjamin 
for these new bodies is one that offers plenty of 
scope for energy. In America manufacturers 
have gained immensely by the issue of standard 
designs by scientific bodies. They have been 
able to cheapen their processes by the adop- 
tion of special tools for which there were cer- 
tain of plenty of work, and in consequence they 
are daily pushing us harder and harder in colonial 
and South American markets. The idea is some- 
what opposed to the traditions of Great George- 
street, but only one engineer in a thousand can 
hope to end his career in that blissful locality, and 
the interests of the many must preponderate over 
those of a select few. In the long run, however, 
the interests of the whole of the profession are 
identical, and no one has them more at heart than 
Sir Benjamin Baker. 


THE LOCK-OUT ON THE OLYDE. 
THE lock-out on the Clyde is evidence that em- 
ployers of labour are getting tired of being beaten 
in detail. In military matters it isan acknowledg-d 








principle of strategy never to expose a part of one’s 
force to the whole body of the enemy, except when 
the latter is numerically greatly inferior, in which 
case the ultimate effect of the struggle is fairly 
certain. But in industrial conflicts employers 
look on, apparently unconcerned, while their 
neighbours contend with the whole body of the 
men in the particular union with which they 
have to deal. Indeed, in some cases, there is a 
certain amount of self-congratulation when trade is 
diverted into a district by reason of strikes else- 
where. Yet a defeat of one employer, except upon 
purely local issues, weakens the position of all the 
others in the same trade. If wages can be forced 
up in one or two shops in a town, the other masters 
can scarcely avoid conforming to the same standard, 
since they have no argument which the public accepts 
as valid, for resisting the increase. Ona larger scale 
the rate of pay in one district governs that in the 
adjoining districts, especially if the same class of 
trade is carried on in each. In some cases, even, 
a fight in one place settles the conditions of labour 
over a large part of the kingdom, as when the 
struggle for the nine-hours day took place on the 
Tyne. The unionists have long ago learned the 
necessity of concentrating their strength. They 
exercise great care to keep a contest with employers 
within narrow limits as regards the actual fighting, 
while they draw on their entire forces for supplies. 
Comparatively few men are withdrawn from work 
and put on strike pay, while the whole body con- 
tribute to their support. By following these tactics, 
the cause of labour has been enormously advanced, 
and now no reasonable person can deny that it 
receives its full share of the joint gains of itself and 
capital. 

Assoviations of employers have been attempted 
time after time, and generally have ended in 
failure. Had they been able to hold together on a 
large scale, the trades unions would long ago have 
been crushed out of existence. The inherent weak- 
ness of such associations is that they are bound by 
one tie and pulled apart by a dozen. It is well that 
this is so, since it is quite certain that if they were 
secure of their position they would use it in a way 
that would crush all hope out of the working 
classes, and lead them to seek improvement by 
dangerous and insurrectionary methods, such as we 
see resorted to in some other countries. When an 
association of masters is firmly united, it is evidence 
of the righteousness of their cause. It is only the 
presence of a great peril that can make them forget 
their rivalries, just as a forest fire, or a sudden flood, 
will cause fierce animals of various kinds to share in 
peace a common shelter. The daily papers speak of 
the lock-out on the Clyde as ‘‘ sympathetic,” but 
there is very little sympathy between Glasgow and 
Belfast. For various reasons—principally low 
ground values, cheap unskilled labour, and benevo- 
lent treatment by the municipal authorities—Bel- 
fast has succeeded in obtaining an excessive propor- 
tion of the orders for ships during the past year or 
two, and what it has gained has been lost mostly by 
the Clyde. That is not a state of affairs to breed 
sympathy, but the reverse. The community of 
feeling that exists is an exhibition of the instinct of 
self-preservation. Some of the papers speak as if 
the Clyde employers had come to a satisfactory 
agreement with their own men, and then had been 
forced by the Belfast shipbuilders to enter into a 
foreign struggle in which they had no interest. 
But the fact is that no agreement was entered into 
on the Clyde. The original demand in August by 
the engineers was for a minimum of 7d. per hour. 
A conference was held, and an offer made of an 
advance of jd. per hour to all men getting less 
than 7d., with the condition that the question of 
wages should not be raised again for six months. 
This was rejected, and a minimum of 73d. was 
demanded. The masters then reduced the period 
of the agreement from six months to four months. 
The advance in wages was accepted by a ballot of 
the branches, but no guarantee was given by the 
union that the demand for an increase should not 
be again put forward at the first convenient oppor- 
tunity. At Belfast the conditions offered were 
refused, and the men came out on strike. Apart, 
therefore, from all agreement between the two 
centres, the masters on the Clyde had the convic- 
tion forced upon them that if the union attained 
its object in Ireland, it would immediately make a 
fresh demand on them, and they would then be 
weaker to resist it. They, therefore, decided to 
close ranks with the Belfast employers, and not be 
beaten in detail this time. 
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We have not, however, exhausted the list of 
cogent reasons for the present unanimous action. 
The Boilermakers and Iron Ship Builders’ Society 
recently asked for a 10 per cent. increase of wages 
onthe Clyde. A meeting was arranged, and the 
union leaders found that the Belfast employers were 
represented, the cause of their presence being that 
they formed part of the same association as the 
Clyde shipbuilders. Recognising the strength of the 
forces arrayed against him, Mr. Knight, the able 
secretary of the union, consented to a compromise 
on the basis of a 5 per cent. increase, and he used 
his influence with the men to get this arrangement 
ratified. This was done, and the difficulty smoothed 
without a strike. But if the association that 
effected a compromise with one union were to 
accede to the entire demands of another after a 
week’s strike, a great blow would be struck at the 
cause of conciliation and fair dealing. The riveters 
would say—and justly, too—that a demonstration 
in force would have secured the whole of their 
demand, and that their representatives were want- 
ing in judgment. 

War, whether industrial or military, is a deplor- 
able business. It is costly to both sides—often 
ruinous—and in addition .t involves suffering that 
cannot be appraised. Every possible endeavour 
should be made to prevent it, and it should not be 
declared until all suggestions for arrangement 
have been considered and found impossible. It 
is a most serious responsibility to initiate a strike 
or a lock-out that will involve loss and suffering not 
only to those immediately concerned, but also to 
thousands who have no interest whatever in the 
matter in dispute. All well-wishers to both parties 
should unite in counselling delay and moderation 
in order to avoid a struggle. But once hostilities 
are declared, it is better to form a ring and restrict 
all interference to enforcing fair play, until one 
side begins to feel weary of the contest. This is 
particularly true in this case, when the workmen 
are in receipt of fair wages, and there is no desire 
to reduce them. Compromises forced on to un- 
willing combatants do not really make for peace. 
If people are ‘‘ spoiling for a fight,” it is the most 
humane course to let them have it out. Wedo not 
say this in the interests of the employers alone. We 
believe that every day’s delay is a danger to them, 
and that there are forces within their association 
that must wreck it sooner or later, and probably 
sooner than later. But in the present temper of 
the two combatants, it will only make future 
trouble to patch up an illusory peace. The work- 
men have thrown down the gage, and the employers 
have picked it up. The affair may possibly be con- 
cluded, like a French duel, with two pin-pricks, 
but if it be, the combatants will not carry out the 
simile by breakfasting together with hearty good- 
will. 





THE PRODUCTION OF MODERN WAR 
MATERIAL IN THE STATES. 

At the close of the great war of secession in the 
United States, American armaments were probably 
ahead of those of Europe. Internal peace being at 
length secured, and the nation being at the same 
time free from the threat of external war, the most 
powerful motive for military expenditure was with- 
drawn, with the result that some 15 years ago both 
the naval and military forces of the United States 
were armed with inferior weapons, as compared 
with the leading European Powers. For various 
reasons, of which a fear of foreign aggression 
was probably the least important, it was then 
determined to build a fleet which should compare 
favourably both in vessels and guns with those of 
the other great nations of the world, and to do it 
in America, relying solely on the native resources 
of the country. This project was certainly an 
ambitious one, as at that time there were no 
works in America equipped with the extremely 
massive plant et for forging and machining 
the heaviest classes of armour and guns, whilst 
American seaboard shipbuilding yards were then in 
a very languishing condition. Predictions of 
failure were accordingly rife, especially amongst that 
too common type of works manager who measures 
a man’s ability solely by the years of experience he 
may have had, quite regardless of the fact that one 
man will learn as much in three years as another 
will in ten. The event has justified the confidence 
of the American people in their ability to build 
and equip their own vessels of war. The first step 
taken was to discover exactly what was done 





abroad, and a commission came over to Europe in 
1882, and visited all the principal steel and 
ordnance works there. With the information then 
acquired, a start was made, until, as Captain 
W. H. Jacques claimed, at the United Service 
Institution on Wednesday, American war material 
is fully equal to the best yet produced in Europe. 
Captain Jacques was closely associated with the 
organisation of the gun and armour works erected 
by the South Bethlehem Iron Company, and is 
thus able to express an expert opinion upon 
this class of manufacture. In spite of repeated 
‘attempte, he believes the realisation of a successful 
steel cast gun is as far away as ever, the only 
two methods deserving of serious consideration 
at present being the built-up and the wire guns, 
For built-up guns Captain Jacques claims suit- 
able and sufficient mechanical work on the tubes 
is as essential as a proper chemical composi- 
tion. Nickel steel, he believes, is, in the end, as 
sure to be generally adopted in this country, 
both for guns and armour, as in the States. Gun 
forgings made at Bethlehem of this alloy had an 
elastic strength 25 per cent. greater than ordinary 
steel, with but little less reduction of area on frac- 
ture. Cold working he believes to increase its capa- 
city for resisting erosion, and he has designed a 
gun in which taper tubes of nickel steel, treated in 
this way, will be assembled by hydraulic pressure. 
Such guns can, he states, be as easily taken apart 
as the wire-wound guns now turned out at Wool- 
wich. In America wire guns have also been tried, 
though none have as yet been adopted for service. 
The present practice is entirely in favour of using 
wire of a square or rectangular section, though 
in the first guns ever built on this system, round 
pianoforte wire was used. In built-up guns the 
tendency in the States, as elsewhere, is to reduce 
the number of parts, owing to the excellent results 
now obtained with very heavy forgings. A gun, 
which a few years ago had a body constructed of 
10 pieces, is now made to-day out of three tubes 
only. The breech mechanisms in use in America 
are nearly all modifications of the Canet- Whitworth 


system. 

The Bethlehem Works have followed Whitworth 
in the adoption of fluid compression and of hy- 
draulic forging presses, and the results obtained 
have been excellent. In armour, results have 
been obtained, which, according to Captain Jacques, 
have been equalled only by Krupp, the best plates 
in the States being at present turned out by the Car- 
negie Company, many of whose plates stand several 
blows from armour - piercing shells without any 
important development of cracks. The principal 
advances recently adopted there have been the use 
of gas hardening methods and the reforging of the 
plates after hardening. This latter process toughens 
the plate, and restores the fine grain of the metal, 
which is partially lost during the carburisation 
treatment. At the same time pipes and blow- 
holes are closed. Most excellent results have been 
obtained with plates thus treated. A 14-in Carnegie 
plate, intended for the side armour of the Iowa, was 
tested at Indian Head, Md., on September 4 last, 
being fired at with a 10-in. Carpenter shell weigh- 
ing 500 lb. The striking velocity was 1482 
foot-seconds. The first shell broke up, leaving the 
point imbedded about 3 in. in the plate. A second 
shell, planted 29 in. away from the first, and having 
a striking velocity of 1856 foot-seconds, penetrated 
about 9 in., and broke, leaving the original portion 
much distorted. No cracks were developed. A 
third round was fired with a 12-in. Wheeler-Ster- 
ling shell weighing 850 lb., the point of impact 
being about 30in. away from that on which the 
first shell struck. The striking velocity was 1800 foot- 
seconds, and the point of the shell penetrated the 
plate to the backing, but it broke, leaving two-thirds 
of it in front of the target. Later ona fourth round 
was fired at the same plate with a 13-in. Wheeler- 
Sterling shell, weighing 1100 lb., and having a 
striking velocity of 1800 foot-seconds. This pierced 
the plate and backing, and was recovered unbroken. 
After all this severe trial, the plate was cracked 
comparatively little. In projectiles very consider- 
able progress has been made in the States. Up 
till quite recently such shell, before acceptance 
there, have been required to penetrate a nickel steel 
unhardened plate 14 calibres thick, with a contact 
velocity of 1400 foot-seconds. This Captain Jacques 
considers is a more severe test than that of the 
British Admiralty, according to which such shells 





must pierce a mild steel plate 14 calibres thick. 
Severe as the United States test has been, how- 





ever, the Wheeler-Sterling Company are prepared 
to perforate the nickel-steel plate, even if Har- 
veyised. Qne of these shells, 6 in. in diameter, has 
passed almost uninjured through such a plate 7 in. 
thick, the sole effect of the impact being to upset 
the projectile ;4% in. The works of the company 
are capable of turning out twenty 10-in. armour- 
piercing shells per day, and a proportionate quan- 
tity of smaller calibres. They have recently in- 
troduced a semi-armour-piercing shell, a 6-in. 
specimen of which recently passed through a 7-in. 
nickel-steel plate, and on exploding broke up into 
32 pieces. Such shells, Captain Jacques considers, 
are peculiarly suited to quick-firing guns. 

As regards smokeless powder, Captain Jacques 
states that they are still quite at sea in the United 
States. The Navy in particular is very much 
opposed to powders with a nitro-glycerine base. 
The Maxim-Schupphaus powder, which was de- 
cribed in ENGINEERING of September 20 last, is one 
for which considerable claims are made. It 
contains only 5 to 10 per cent. of nitro-glycerine, 
the remainder being military gun-cotton. As the 
temperature of combustion of gun-cotton is about 
2500 deg. Fahr., and that of nitro-glycerine is 
3000 deg. Fahr., the erosion should be less, the 
smaller the proportion of the latter. The powder 
itself ismade up into sticks perforated longitudinally 
with a number of holes. Owing to this arrange- 
ment— introduced first, we believe, by Mr. George 
Quick—the area of combustion of the grain increases 
as the projectile travels up the bore, and a high 
velocity can be obtained with a comparatively low 
maximum pressure. With the 3.2-in. field gun 
tried at Sandy Hook, 1 lb. 44 oz. of this powder 
gave the same results on the shot as 3} 1b. of black 
powder. The maximum pressure, moreover, was 
but 22,6441b., as compared with some 30,000 Ib. in 
the latter case. 

But little discussion followed the reading of 
Captain Jacques’ paper, though Mr. Hadfield re- 
marked that he had succeeded in perforating a 6-in. 
Harveyised plate with 6 in. shells, this being the 
first time such a result had been obtained in this 
country. Some years ago one of his shells had 
been fired twice through a 9-in. plate, and only 
broke on being fired a third time, the mark in this 
case being a plate treated by the Tressider process, 





TESTING LABORATORY AT 
BRADFORD COLLEGE. 

As is well known, the town of Bradford 
has always occupied a leading position in the 
matter of technical education, and although engi- 
neering is scarcely represented in the local indus- 
tries, the department of the Technical College 
devoted to it has been remarkably successful, and 
has already acquired a high reputation on account 
of the practical nature of the instruction which it 
provides. An interesting ceremony took place on 
Monday last in connection with the opening of the 
new testing laboratory by Professor Kennedy, in 
the presence of a large gathering, composed of the 
college council, local members of the engineering 
and architectural professions, and the students of 
the engineering department. The laboratory con- 
tains a 100-ton Buckton testing machine, worked 
from an accumulator, and embodying, in addition 
to the usual arrangements for tension and com- 
pression, several novel features ‘in the apparatus 
for making bending and torsion tests, both of which 
can be carried out on a larger scale than has hitherto 
been attempted with a machine of this size. After 
a trial of the machine had-been made, the party 
assembled in the adjoining lecture-room, Mr. A. D. 
Ellis, chairman of the engineering committee, pre- 
siding. In the course of his address, Professor 
Kennedy expressed his great pleasure in inaugu- 
rating the new testing machine. He said that only 
a few weeks age he had received a letter from a 
distinguished German scientist and engineer stating 
that a deputation of Englishmen who had been 
examining certain engineering works and schools 
on the Continent, had drawn up a report in which 
great praise was bestowed upon those schools, and 
much regret expressed that technical education in 
England was so far behind. He had been implored 
to take some action, by virtue of his office as Pre- 
sident of the Institution of Mechanical Engineers, 
with a view to the removal of this national defect. 
He was, however, quite unable to agree with this 
view, and what he had seen that day more than 
confirmed his opinion. Technical education—and 
especially engineering education—in England was 
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at the present time in a condition of which nobody 
need be ashamed. It was true that on the 
Continent such education, being placed under one 
central government, was much more uniform and 
systematic than that given in this country. But 
that was not the way we went to work in England, 
and if the whole of our technical education were 
controlled by a Government department, we should 
very soon have such an outcry about red tape, 
general inefficiency, and men who did not know 
what they were doing, that the whole system would 
have to be altered. Rightly or wrongly—he believed 
rightly—we left each place to manage its own affairs 
in its own way, and if the result was not a grand 
uniformity, he certainly thought we got better 
results out of ourmen. Then there was one matter 
in which we were not only not behindhand, but 
actually in advance. It was a fact that this coun- 
try was to the very front in all matters connected 
with practical laboratory training for engineers, 
and for men engaged in mechanical work generally. 
It was scarcely possible for any college to possess 
everything which one would like to see in a me- 
chanical laboratory, but it was now about 21 years 
ago since he had shown, when he first had to deal 
with the question at University College, London, 
that a testing house such as that which had just been 
visited formed the most important portion of a 
mechanical or engineering laboratory. Since that 
time such laboratories had sprung up all over the 
country, and he was extremely glad that Bradford, 
which had always been so far ahead in technical 
education, should have put itself fully abreast of 
the latest work in this particular department. The 
things to be learnt from a testing machine were really 
infinite. It was not merely the strength of a piece 
of material, with its extension and reduction of area 
—which were the things learned first, and they 
were very important—but experiments with such 
a machine were the means of fixing a vivid mental 
picture of such facts upon the memory, making 
‘every man his own Molesworth,” so to speak, 
and giving him an insight into the inner nature of 
materials which it wascustomary to calldead or inani- 
mate, but which, nevertheless, did some very curious 
things. He had often wished that he might again for 
the first time, watch the behaviour of a piece of mild 
steel in the testing machine, much in the same way 
that one often wished he might again have that 
peculiar pleasure which he never forgot afterwards, 
of reading ‘‘ Pickwick” or ‘‘Guy Mannering’’ for 
the first time. If a piece of steel were taken, say 
of 30 tons per square inch ultimate strength, and 
tested up to about 15 tons or its limit of elasticity, 
after being kept stretched for an hour or so, it 
could be put away for a year, or even two years, 
and it would then be found that that piece of steel, 
instead of being elastic up to 15 tons as before, 
was elastic up to 17 or 18 tons, or even more. 
What had happened to the piece of steel he could 
not say. It was not a thinking being, but one 
experience evidently taught it to pull itself together 
for the next trial. He had been making experi- 
ments of this kind for nearly 12 years, and they 
were not completed yet, but he believed very inter- 
esting results would ultimately be obtained from 
them. Upon the conclusion of his address a cordial 
vote of thanks was passed to Professor Kennedy, 
and also to Mr. Ellis for presiding. 

We believe that the opening of the new testing 
laboratory by Professor Kennedy offers a favour- 
able opportunity for reviewing the arrangements 
and method of working adopted with such success 
in the engineering department of the Bradford 
College, and we propose shortly to publish a series 
of illustrated articles dealing with this important 
subject. 





WATER PURIFICATION. 

On Wednesday last Messrs. Mather and Platt, 
of Salford, gave a demonstration of a new process 
of softening and purifying water which they have 
lately introduced. This is the Archbutt-Deeley 
system, which has hitherto been used only for trade 
purposes, although negotiations are now in progress 
for applying itto the improvement of hard waters 
for town supply; the inventors being of opinion 
that it is so well adapted for this purppse, that it 
will be widely adopted. That, however, is a 
question which yet remains to be proved - actual 
experiment, and for the present we have only to do 
with the process as installed for trade purposes. 

For the purposes of demonstration, Messrs. 
Mather and Platt had made arrangements for a 
party of engineers, chemists, and others interested 





in the problem, to visit the works of two firms in 
the neighbourhood of Manchester who have had the 
system at work for some time. The Archbutt- 
Deeley process, it should be explained, is adapted 
for purifying effluent water from factories, such as 
dye-works, &c., and also for softening hard water, 
so as to make it suitable for boiler feeding, &c. 
On Wednesday last both uses of the system were 
illustrated. The party assembled at the Salford 
Iron Works in the morning, and thence were con- 
ducted to the dye works of Mr. Joseph Jackson, at 
Smedley, where a plant capable of treating 20,000 
gallons of effluent daily, has been at work for some 
time. Before proceeding to deal with the practical 
demonstration that was made, however, it is neces- 
sary we should describe the apparatus and method 
of working. 

The plant consists chiefly of two large tanks, 
which at Smedley are sunk in the ground. It is 
not necessary that two tanks should be supplied in 
some cases, but it enables the process to be carried 
on continuously. If the effluent to be clarified 
is always flowing, or is delivered at uncertain 
intervals, a storage tank would be necessary when 
only a single purifying tank is used. However, 
for plants dealing with over 3000 gallons per hour, 
more than one tank is advisable, and for quantities 
exceeding 10,000 gallons per hour, three or four 
tanks are desirable. For the purposes of explana- 
tion, it is necessary to refer to only one tank. 

Near the bottom of the tank there is a series of 
transverse horizontal pipes, which are perforated 
along the bottom side. They are connected at 
their ends by a longitudinal pipe, which in turn 
is connected with a vertical pipe passing above the 
water level. Immediately above these transverse 
horizontal pipes, and parallel with them, is another 
series of pipes, having perforations on their upper 
sides, and these, like the former set, are connected 
by a longitudinal horizontal pipe, which is also con- 
nected to a vertical pipe passing up above the tank 
top. The two vertical pipes are connected at the 
top by a three-way cock. This system of pipes 
acts as a stirrer to the liquid to be purified, ina 
manner hereafter to be described, and it will be 
evident that the upper gridiron of pipes, with 
their upward pointing holes, will agitate the main 
body of the liquid, whilst the lower gridiron, 
with its downward pointing holes, will act on 
any sediment at the bottom of the tank. A second 
very much smaller tank is placed above the 
main tank. This is used for mixing the chemicals 
which are used in the process. There is a steam 
‘*blower” which is simply an injector placed 
immediately above the three-way cock. By this the 
operations of stirring up the liquid operated upon, 
and introducing the chemicals, are performed. 
There is a vertical hanging pipe terminating at its 
lower end in a rose which dips down inside the 
main tank, the lower end being immersed about 
half the total depth of the liquid to be purified 
when the tank is full. The upper end of this latter 
pipe leads into the steam blower at its upper part. 
A pipe from the chemical mixing tank also leads 
into the suspended pipe. The method of operation 
is as follows: The big tank is filled with the liquid 
to be purified, whether it be factory effluent or 
hard water requiring softening. While the tank is 
being filled, lime and alkali in suitable proportions, 
depending upon the character of the water, are boiled 
with waterinthesmall tank by means of steam. When 
the big tank is full, steam is admitted to the blower 
or injector, and this causes a current of the liquid to 
be purified, to pass through the rose on the hanging 
pipe and then up the pipe, whence it passes into 
the injector, and thence through the three-way 
cock-—-which is turned suitably for the purpose 
—and down the vertical pipe which communicates 
with the upper gridiron, flowing through which 
the liquid escapes through the upward turned holes 
into the main tank once more. We thus havea 
continuous current of the liquid passing round and 
round from the tank through the rose and back 
into the tank through the holes in the gridiron. As 
the rose is some distance above the gridiron of hori- 
zontal pipes, a powerful stirring action is set up by 
the liquid as it escapesthrough the holes in thepipes. 
When this action has gone on for some time in the 
case of dye-house effluent, which is often composed 
of liquids of various kinds, a cock is opened and the 
contents of the chemical tank are introduced into 
the liquid to be purified, the solution being drawn 
in by the injector and being thoroughly mixed in 
with the rest by the stirring action referred to. In 
the case of dye-house refuse, other chemicals may be 





introduced in order to kill the colour that is in the 
effluent. In that case a second tank may be added, 
as at the works of Mr. Jackson. This, however, is 
a detail that depends on the nature of the final 
effluent required, and must be modified according 
to circumstances. 

The next operation is to open a cock which is 
above the blower, and in this way air is drawn into 
the latter and passes down the vertical pipe leading 
to the lower gridiron, the three-way cock being 
reversed in order that communication may be 
turned from the upper to the lower gridiron. 
The air passes out through the downward turned 
holes on the lower sides of the horizontal 
pipes, and then rises through the liquid, thus 
powerfully stirring the whole mass once more. The 
following is the reason for this dual method of 
stirring: When the chemicals are introduced 
through the upward-turned holes, sediment from 
previous operations, remains on the bottom of the 
tank. The precipitate formed by the introduction 
of the chemicals, exists throughout the mass of 
liquid in a finely divided state, and would take a 
long time to settle. When, however, the old pre- 
cipitate, remaining over from previous operations, 
is stirred up and mixed with the rest, the whole 
of the suspended matter quickly settles to the 
bottom of the tank. The cause of this is not com- 
pletely known. An electrical action has been sug- 
gested, but perhaps a sufficient reason for the cause 
may be found in the affinity small bodies have for 
larger ones, when both are in suspension in a liquid. 

So far as the treatment of ordinary factory 
effluent is concerned, the process is now complete, 
excepting, of course, the necessary operations of 
drawing off the treated liquid, removing the sludge, 
&c. ; but in the case of softening water for boiler 
feed, or otherwise, there is a further operation if 
the highest results the system will give are required. 
The chemicals have been added to cold water, and 
it has been found that when the water so far puri- 
fied is raised in temperature in hot pipes, injectors, 
&c., a further slight precipitation occurs. To over- 
come this difficulty the water has to be carbonated, 
so as to make any hardening matter contained in 
the water permanently soluble. The operation is a 
very simple one. A small coke stove is supplied, 
and the carbonic acid resulting from combustion is 
forced into the water under treatment by means of 
a small steam blower or injector, proper means 
being taken to mix the carbonic acid gas thoroughly 
with the water. 

As already stated, the morning of Wednesday 
was devoted to a demonstration of the process at a 
dye works. Here a tank of particularly refractory 
effluent had to be dealt with, as not only was there 
a strongly coloured liquid due to refuse dyeing 
matter, but the washings from the cloths, &c., con- 
sisting of starch and size, were also present. At 
the first treatment the resultant water was very 
perceptibly coloured with the yellow matter which 
formed the stain of the water. Upon further 
treatment, however, a clear, though slightly tinged, 
water was obtained. The party had to leave before 
the precipitation in the tank was complete, but 
samples drawn and settled in beakers showed what 
the result would be, and a sample from the tank 
was sent on later. The partial failure of the first 
attempt—although the effluent then produced was 
said to be such as the Government inspector would 
have passed—was not altogether a disadvantage, as it 
showed the flexibility of the tank system of purifi- 
cation. A miscalculation of added chemicals when 
the effluent is treated as it flows, cannot be cor- 
rected. 

In the afternoon the party proceeded by train to 
the blacking works of Messrs. Davies and Eckersley 
at Adlington, near Chorley, where there is a plant 
capable of softening 8000 gallons per hour, the 
water being used for feeding boilers. Formerly 
this firm obtained excellent water for boiler feed 
from surface streams, but lately this source became 
closed to them, and a well was sunk. The water, 
however, proved very unsatisfactory, having about 
16 deg. of hardness. Messrs. Mather and Platt 
wereaccordingly commisioned to erect an Archbutt- 
Deeley plant, which Messrs. Davies and Eckersley 
state has worked with the greatest satisfaction. 
On the party arriving at the works, the two 
purifying tanks were found full, one with a clear 
blue water, and the other with a far less brilliant 
liquid ; the former being the purified and softened 
water, the latter being that from the well and un- 
treated. The process was at once set to work, and 
after treatment it was found that the hardness had 
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been reduced from 15 per cent. to 3.2 per cent. 
The carbonising process, however, had not been 
gone through. 

The time usually occupied in the process is one 
hour. In regard to dye works the Government 
inspectors are not so particular about a little colour, 
but will not pass any excess of acid or alkali, whilst 
the flocculent matter must not be above one grain 
to the gallon. Considering that up to a short time 
ago crude refuse used to be discharged into streams 
and rivers, this seems quite a high standard. 
Messrs. Mather and Platt have erected the 
Archbutt-Deeley plant in 14 dye works, be- 
sides 20 water-softening plants, and we have 
been told that minnows have been found in 
buckets of water taken from the Irwell, but we 
think this must be ‘‘a fish story.” It should be 
added that the steam used is only sufficient to raise 
the temperature of the water 2 deg. to 3 deg. 
and when the water is used for boiler feed, some of 
this is naturally recovered. Among the works that 
have adopted the system may be mentioned 
bleachers, dyers, calico-printers, papermakers, &c., 
and we are informed that in no case have the 
Government inspectors failed to approve of the 
effluent where the system is at work. 





THE WEATHER OF OCTOBER, 1895 

THE winds of October were chiefly from the north- 
west, and the weather was decidedly cold. There 
was the usual large supply of rain on many days. 
Storm systems traversed the northern parts of the 
British Islands, and made their presence widely 
felt. Thunderstorms of moderate intensity were 
rather frequent. The coldness was very trying, on 
account of the sudden transition from an unpre- 
cedentedly hot September. People were not pre- 
pared for it with extra clothing, consequently colds, 
cough, and chest complaints became epidemic. 
The mean pressure and temperature of the atmo- 
sphere at extreme positions to which the Isle of 
Man is central were as follows : 



































Mean 
Mean Difference | | Difference 
Positions. | pressure. | from Normal. | | from Normal. 

| in. in deg. deg. 

North | 29.72 above 0.02 44 | below 3 
South | 29.88 below .03 52 os 2 
West 29.89 above .08 49 | ws 2 
East 29.77 below .067 47 | i 8 
Central 29.82 nil 47 | a 


~The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 








Places. | Rainy Days. | Amount, Pg sn 
| in. in, 
Sumburgh .. ° -| 27 5.54 1.27 more 
Scilly .. os oe 20 3.45 0.25 less 
Valentia | 0 8} 4.84 1.04 4, 
Yarmouth .. ee 20 | 3.82 0.90 more 





The daily general directions of the wind over 
these islands give a resultant from N.W., or from 
N.W. by W., taking into the computation their 
estimated force, and this is the direction indicated 
by the mean distribution of atmospherical pressure. 
The least pressure, 28.9 in., occurred on the 3rd ; 
the greatest, 30.55, on the 18th. On the Ist a dis- 
astrous gale raged at night, causing wrecks and loss 
of life on the west and south-west coasts, with such 
unexpected suddenness that its advent was not 
officially announced. Another cyclonic disturbance 
followed on the 2nd and 8rd. On the 8th, a centre 
of disturbance was south of the Land’s End, which 
advanced to Cambridge by the next morning, 
attaining the Humber by 6 P.m., whence it went 
to the north of Denmark. 

The mean temperature at 8 a.m., Greenwich 
time, for the entire area of these islands, at sea 
level, was on the Ist 58 deg., 3rd 48 deg., 13th 
53 deg., 28th 36.5 deg., 31st 44.5 deg. The highest 
temperature, 76 deg., was reported at Greenwich 
on the Ist; the lowest, 18 deg., at Llandovery on 
the 26th. Thunderstorms occurred in Scotland and 
Ireland on the Ist, in south England on the 2nd, 
in south-west England on the 26th and 28th. Aurora 
was seen in north Scotland on seven nights. On 
the 2nd, 1.04 in. of rain was measured at Nairn, 
1.55 in. at Aberdeen, 1.33 in. at Pembroke ; 3rd, 
1.22 in. at Sumburgh Head; 5th, 2.71 in. at 
Arlington, Devon ; 6th, 1.05 in. at Greenwich: 
9th, 1.30 in. at Prawle Point; 16th, 1.27 in. at 
Shields, Reckoning by the weather notations, fine 








bright days ranged between 4 in the east and 9 in the 
west ; overcast, between 10 in the north and19 in the 
east district. Fog or mist was reported on 9 days in 
east England. From the 15th to 20th inclusive, the 
wind was very light, chiefly from south-east, and the 
days were bright and sunny with bracing air. The 
wind then changed to northerly for the rest of the 
month; the air became wintry cold, with showers 
and sunshine. The nights were clear and starlit, 
leaving thick hoarfrost on the ground in the mornings 
of the 23rd to 28th. Snow was reported on two or 
three daysin the north, and showers of rain turned 
to snow or sleet in many localities during the 
coldest weather. To have a week of frost with 
bitter inclemency of weather in mid-autumn while 
the leaves are still on the trees is unusual even in 
this climate of surprises; and, coming after a 
glowing September, the weather was extremely 
trying to animated nature. During the five weeks 
ending November 2 the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was for the United Kingdom, 34; Channel 
Isles, 43; south Ireland, 39; north Ireland, 38; 
north-east England, 37; south and south-west 
England, 35; east and west Scotland, 34; east 
England, 31; north Scotland, 30; central England, 
28 ; north-west England, 26. 

The metropolitan death-rate averaged 17, rising. 





NOTES. 
PowER TRANSMISSION BY RopsEs. 

In a paper on power transmission by ropes and 
belts, read before the French Society of Civil 
Engineers, Mr. V. Dubreuil states that one great 
advantage possessed by ropes is that cyclical varia- 
tions in the speed of the driving pulley are 
‘¢damped” by the ropes, so that the speed of the 
driven pulley is much more uniform than that of the 
driver. Ropes are also useful when the two lines 
of shafting are not perfectly parallel. The velocity 
of the rope should not be Jess than about 1500 ft. 
per minute, nor more than 5000ft., whilst with 
belts a velocity of as little as 600 ft. per minute 
may be used, but the maximum should not exceed 
4000 ft. per minute, above which the centrifugal 
force prevents the proper adhesion of the belt to 
the pulley. For great distances between the lines 
of shafting, ropes should be used; though in ex- 
ceptional cases they may be employed with as 
little as 12ft. between shaft centres, though in 
general the distance should not be less than 20 ft. 
Spans of as much as 328 ft. have been worked by 
ropes with only one intermediate support. Under 
no circumstances should the diameter of the smallest 
pulley be less than 30 times the diameter of the 
rope, and in general the pulley ratio should not 
be greater than 4 to 1. Three stranded ropes of 
Manilla, hemp, or cotton may be used. Hemp is 
much cheaper than cotton, and usually wears longer, 
but is less pliable. To facilitate estimates, the 
approximate weight of a rope pulley may be taken 
as 541b. per groove for each inch of diameter, 
though single-groove pulleys will weigh double 
this amount. 


Tue Testinc or [Ron anp STEEL, 

A distinguished chemist has censured engineers 
for their ‘‘ brutal ” methods of testing the quality 
of the materials they employ, but great as has been 
the advance of chemical science during the past few 
years, no chemical tests have yet been devised 
which will show the actual quality of an iron bar. 
It is well known that the physical qualities of a 
bar are, to a considerable extent, independent of its 
chemical constitution, and as long as this is the 
case, engineers will judge quality mainly by the 
results obtained in mechanical tests. The methods 
of making these have been much improved during 
the last few years, very considerable advances 
having been made, not only in the apparatus em- 
ployed, but in our knowledge of the influence of 
the form of the specimen on the results obtained. 
An interesting paper, summing up the present 
status of this department of engineering, is given 
by Professor Hudson Beare in the November 
number of Science Progress. For commercial test- 
ing, Professor Hudson Beare advocates the use of 
flat specimens 8 in. long in the parallel part and 
1.6in. wide for all thicknesses up to lin. For 
turned specimens, a length of 10 diameters is satis- 
factory, but in certain cases, such as in testing 
tyres and gun steels, this length cannot very well 
be obtained. In recording the behaviour of a test 
piece, its previous history, so far as is known, 
should be stated, for unless its past treatment is 








known, it is impossible to properly interpret the 
results obtained. The original dimensions of the 
bar should be stated, together with the yield point 
and maximum load expressed in pounds or tons 
per square inch. The extension, both on the whole 
length and on the 2 in. including the fracture, 
should be recorded, the reduction of area being 
also stated. Complete data of this nature permit 
of a fair estimate being formed of the quality of 
the bar, and when combined with a chemical 
analysis, also afford useful information to the maker, 
as well as to the user of the metal. 


Capacity INCREASE IN ExEectric ACCUMULATORS. 
Five years ago a battery of 120 accumulator cells of 
the Tudor type were put up at the chief telegraph 
office at Berlin, where they have since been in un- 
interrupted use, and without ever requiring any 
repairs. The makers guaranteed a capacity of 
52 ampere-hours for a 10 amperes discharge. 
Dr. Strecker and Mr. Karrass have recently re- 
determined the capacity, and have found a decided 
increase in it, which is noteworthy, in so far 
as the capacity of accumulators is often supposed 
to suffer under incomplete discharges by weak 
currents. The plates are of the stout grooved 
pattern ; they rest on prismatic glass blocks, and 
are separated from one another by glasstubes. The 
battery was to be charged by currents of 8 amperes 
until the potential difference had risen to 2.65 
volts, and to be discharged at the maximum rate of 
10 amperes, the potential difference not to fall below 
1.87 volts. Atthe telegraph offices, however, the 
discharge current rarely exceeds 0.25 ampere, and 
the current consumption is irregular ; occasionally 
the battery had to do almost all the telegraphing. 
The 120 cells have been divided into three groups of 
40 cells. Each group is recharged after 10 or 11 days, 
one of the groups being connected to the charging 
circuit every Monday and Thursday. The manu- 
facturers’ recommendation that in case the poten- 
tial difference should sink below 76 volts the group 
should at once be recharged, has not been acted 
upon, as the case has never arisen. Capacity tests 
were made in 1891, when the battery had been at 
work for a little more than a year; 53 ampere- 
hours at 8.5 amperes were then observed. The 
same cells have now stood discharges of 9 amperes 
for about nine hours. The discharge of the 
third group of cells was discontinued after six hours, 
because the curve did not deviate from the others. 
The discharges were not pushed beyond nine hours, 
as the experiments were not to interfere with the 
regular work in the telegraph station. But the 
voltage began to drop, and the limit was probably 
being approached. It is interesting that a similar 
increase in the capacity has been found in thirty 
spare cells which were supplied at the same time 
as the others. These cells serve for experimental 
purposes, and have frequently given currents of 
10 amperes and more even for longer periods. The 
test was applied after first charging and dis- 
charging the cells in the normal manner. One cell 
gave a little trouble once in the first year. Some 
metal had dropped into the cell, and the metal had 
dissolved in the acid. The acid was run off and 
replaced, when the cell promptly recovered. 


AMERICAN TELEGRAPHY. 

The Western Union Telegraph Company has 
issued another year’s returns, and the results dis- 
closed are as remarkable as ever. The company 
makes up its accounts June 30 annually, and the 
receipts of the year ending June 30, 1895, were 
22,218,019 dols., as compared with 21,852,655 dols. 
in 1893-4, and 24,978,442 dols. in 1892-3. The 
company thus recovered in 1894-5 part of the in- 
come which it had lost in 1893-4, in consequence of 
the great depression then prevailing in American 
business. The working expenses in 1894-5 were 
16,076,630 dols., as compared with 16,060,170 dols. 
in 1893-4, and 17,482,405 dols. in 1892-3. It follows 
that the net revenue for 1894-5 was 6,143,389 dols., 
as compared with 5,792,185 dols. in 1893 4, and 
7,496,047 dols. in 1892-3. Interest and sinking 
fund absorbed 933,871 dols. in 1894-5, as com- 
pared with 931,607 dols. in 1893-4, and 933,377 dols, 
in 1892-93. The balance available for dividend 
for 1894-5 was, accordingly, 5,207,577 dols., as 
compared with 4,860,878 dols. in 1893-4, and 
6,562,660 dols. in 1892-3. The amount distributed 
in dividends in 1894-5 was 4,767,433 dols., as 
compared with 4,740,063 dols. in 1893-4, and 
4,631,819 dols. in 1892-3. It will be seen that the 
gross revenue increased last year 365,364 dols. ; 
while the working expenses expanded to the extent 
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of 16,459 dols. The increase in the net receipts 
was, accordingly, 348,905 dols. The company con- 
structed in 1894-5 some 817 miles of new line. The 
aggregate length of wire stretched stood in 1894-5 
at 802,651 miles, as compared with 790,792 miles in 
1893-4. The number of offices owned and worked 
by the company also increased from 21,166 in 
1893-4 to 21,360 in 1894-5. It will be seen that 
the company increased its length of wire by 11,859 
miles ; over 10,000 miles of the new wire were 
copper. ‘Two-thirds of the weight of the iron wire 
of the larger gauge were thus saved, and it is also 
found that copper wire can be used continuously 
through atmospheric conditions which frequently 
disable the best constructed lines of iron wire. The 
amount extended in 1894-5 was 574,639 dols. ; while 
16,000 dols. was paid for patents. These amounts 
were provided for out of the surplus revenue of the 
year. The numberof telegrams transmitted by the 
company in 1894-5 was 58,307,315, as compared 
with 58,362,237 in 1893-4. A comparatively un- 
important decrease of 324,522 messages is thus 
indicated by this comparison ; but when the review 
is extended to 1892-3, the decline will be found to 
reach the more imposing total of 8,284,140 
messages, or upwards of 12 per cent. The average 


receipts per message handled in 1894-5 were 
30.7 cents, as compared with 30.5 cents in 


1893-4, and 31.2 cents in 1892-3. The amount 
expended by the company upon its network to the 
close of June, 1895, was 100,572,331 dols., as com- 
pared with 99,431,566 dols. in 1893-4. The com- 
pany also owned real estate at the close of June, 
1895, to the value of 4,979,534 dols.; real estate 
stood in the accounts for 1893-4 for a similar total. 
The company further owned stocks and bonds of 
other undertakings at the close of June, 1895, to 
the extent of 15,693,058 dols., as compared with 
15,650,429 dols. at the corresponding date of 1894. 
The cost of maintenance and reconstruction in 
1894-5 was 2,202,379 dols., as compared with 
2,024,094 dols. in 1893-4, and 2,517,246 dols. in 
1892-3. 





THE LATE MR. PATRICK STIRLING. 

Mr. Patrick STrRLING, who for the last twenty-nine 
years so ably filled the post of locomotive superinten- 
dent to the Great Northern Railway Company, died on 
Monday morning last, the 11th inst., at his residence 
at Doncaster, to the sincere regret of a wide circle of 
friends. The immediate cause of Mr. Stirling’s death 
was pneumonia, resulting from a chill caught on the 
first of the month when at King’s Cross on business ; 
but for two years he has been suffering at intervals 
from a painful illness, Mr. Stirling was in his 76th 
year, having been born at Kilmarnock in June, 1820. 
He was the son of the Rev. R. Stirling, D.D., who 
himself had a distinct leaning towards mechanics, and 
who is well known for his invention of the regenerative 
air engine. It was not surprising, therefore, that the 
son should be apprenticed to engineering, his time 
being served under his uncle in the Dundee Foundry, 
now owned by the well-known firm of Urquhart, 
Lindsay, and Co. Thus the years from 1837 to 1843 
were spent, and after working as a journeyman for a 
short time, he was fortunate in gaining employment with 

Xobert Napier, under whom he worked for three years, 
The Vulcan and Lancefield Foundries were then occu- 
pied with heavy marine work, the machinery of the 
early Cunarders Canada, Europa, Niagara, and 
America, illustrated in our last volume, being under 
construction. Stirling in 1846 went to Neilson’s 
Hyde Park Locomotive Works at Glasgow, where his 
industry was early rewarded by his promotion to be a 
foreman. 

He first became acquainted with locomotive working 
in actual service in 1851, when he was appointed super- 
intendent of an eight or nine mile line from Bowling, 
on the River Clyde, through Dumbarton to Balloch, 
on the shores of Loch Lomond, and which was sub- 
sequently continued to Glasgow, and is now the Dum- 
bartonshire line of the North British Company. He 
was next, for a short period, with Messrs. Hawthorns, 
of Newcastle-on-Tyne, but returned to Scotland in 
1853 as the locomotive superintendent of the Glasgow 
and South-Western Railway. He was 13 years on this 
line, and then joined the Great Northern in the same 
capacity, succeeding Mr. Archibald Sturrock on his 
retirement in December, 1866. How well the locomo- 
tive requirements of the line have been served since 
that time is matter of common knowledge. 

The changes since 1866 have been great. The Great 
Northern had not long been evolved by the amalga- 
mation of such lines as the Hertford, Luton, and 
Dunstable ; the Bourn and Essendine ; Boston, Slea- 
ford, and Midland Counties; Leeds, Bradford, and 
Halifax Junction, &c. Even in 1876, ten years after 


of passengers carried by the company annually was 
18.15 millions; now it reaches 33 millions, while the 
number of season-ticket holders has increased fivefold. 
The train-mileage is now over 20 millions, and the ex- 
tensive works at Doncaster, covering over 30 acres, 
have been constantly employed, replacing, overhauling, 
or improving the 1000 engines or so engaged on the 
line. The carriages are also constructed at these 
works, and Mr. Stirling has had a large share in the 
improvements which have been effected in first and 
third class carriages, especially in recent years. Many 
of these, indeed, have been of his own initiation. 

The type of locomotive to which Mr. Stirling was 
loyal to the close was the large single driving wheel 
engine, with outside cylinders and a bogie at the 
leading end, examples of which have from time to 
time been illustrated and described in ENGINEERING. * 
This type of express locomotive (but without the lead- 
ing bogie) is one which had been well developed by 
J. V. Gooch, Sinclair, Ramsbottom, and Connor, but 
Stirling’s ‘‘ big singles,” which he introduced in 1870, 
were qe much more powerful class than any which 
had preceded them, and they, moreover, possessed 
special features which rendered them an independent 
type which will become historical. 
their merits as engines, too, they are distinguished for 
their especially graceful design, and there is probably 
no type of locomotive ever built which has been so 
universally admired. That a type of engine introduced 
twenty-five years ago should, with only minor modifi- 
cations of detail, hold its own at the present day on a 
line so progressive as the Great Henthorn, is of itself 
an ample testimony of the skill and foresight of the 
designer. 

Mr. Stirling advocated the outside cylinder type 
long after it had been abandoned by most locomotive 
engineers for the express service in this country, 

ar he from time to time built some engines with 
inside cylinders. When hard running was required he 
always suggested the use of the outside cylinder 
engines, and certainly the manner in which his engines 
performed their duty, fully warranted his belief in 
them. The large driving wheels give ample adhesion 
for the work to be done; they are heavily loaded— 
carrying 17 tons—but with steel rails and a good 
permanent way, this load has not proved at all exces- 
sive. The adoption of the Gresham steam sanding appa- 
ratus removes any difficulty at starting, and once the 
train is in motion no further trouble is experienced. 
At very high speeds there has been very little wear and 
tear of these engines; in fact, they have proved econo- 
mical in every way. 

The straight topped boiler without steam dome— 
first introduced by Crampton—was another charac- 
teristic of Mr. Stirling’s locomotives. He did not 
believe in the use of the steam dome, and he had no 
trouble from priming; which was probably partly a 
result of the ample space left between the tubes. 
Another feature was the method of staying the crown 
of the firebox. He was nota believer in girder stays, 
the crown of the firebox being coupled direct to the top 
of the boiler. It may be added that Mr. Stirling 
was a strenuous opponent of the compound system in 
locomotives. He was adverse to any radical change, 
especially when opposed to arrangements which ad- 
mirably met the conditions. As to the splendid speed 
got with his locomotives, little need here be said, asin 
conuection with the August and September race to the 
north we had occasion to enter fully into this question. 

In his relationship alike with his directors and with 
his workmen, Mr. Stirling was exceedingly happy. 
Most attentive to duty, he knew every detail of 
his work, and thus he maintained a splendid esprit 
de corps. The good feeling subsisting between him and 
his men is, perhaps, best exemplified by the fact that 
they erected and presented to the town of Doncaster a 
beautiful drinking fountain in commemoration of his 
seventieth birthday, and ‘‘ to mark the respect and 
esteem in which he is held by them.” Although a 
charming companion in private life, he was in public 
matters reserved, and he was altogether a man whose 
friendship was most valued by those who knew him 
best. 

In 1867 he became a member of the Institution of 
Mechanical Engineers, and he was, on the nomine- 
tion of Sir John Fowler, elected a member of the 
Institution of Civil Engineers in 1878. He was one 
of the original members of the Institution of Engi- 
neers and Shipbuilders in Scotland, of whom only 
reven now survive. His devotion to his work and his 
retiring disposition, however, prevented him from tak- 
ing any direct part in the proceedings of these institu- 
tions. For 26 years he had for assistant Mr. Shotton, 
who died but a few months ago. Since then he has 
been assisted by his youngest son, Patrick, who has 
had his training at Doncaster. His eldest son, 
Robert, is now on the North-Eastern Railway, and 
his second son, Matthew, is locomotive superinten- 
dent of the Hull and Barnsley line. To them, and to his 
widow and married daughter, and his brother, James 





* See ENGINEERING, vol. xi., page 140, and vol. xliii., 
page 471. 





Mr. Stirling’s assumption of the duties, the number 





In addition to} P 





Stirling, locomotive superintendent of the South- 
Eastern Company, the sympathy of a wide circle of 
friends is extended. 








WATER-TUBE BOILERS. 
To THz EpIToR OF ENGINEERING. 

Sir,—The question asked by ‘“‘Cyclops” in your last 
issue as to the weight of the new naval machinery, is, it 
seems to me, the first that would naturally arise in dis- 
cussing the merits of the new > of boiler, admittedly 
introduced into our Navy with the express object of 
reducing weight. 

Your correspondent asks for information as to the esti- 
mated weight of machinery for the new cruisers of the 
Andromeda class, which are to develop 16,500 indi- 
cated horse-power. I see from an article in the Glasgow 
Herald of November 1, that the estimated weight of 
machinery for these cruisers is 1540 tons. This gives 
10.71 indicated horse-power per ton of machinery. 

Now Mr. Durston in his paper states that the Edgar 
developed 11.0 indicated horse-power ~ ton of machinery. 

Assuming, then, that these published figures are cor- 
rect, it seems that we have introduced a new type of 
boiler, of which, to say the least, very little is known in 
this country, with the object of obtaining more power 
er ton of machinery carried, with the result that we get .29 
indicated horse-power per ton /ess than we have already 
obtained with the well-tried cylindrical boiler. These 
figures, of course, may not be quite correct, but at pre- 
sent they are all that the public can get, and surely they 
must be very far wrong indeed, to justify the sweepin 
departure from established practice that has been made. 

Assuming the machinery weights to be equal, it is 
hardly conceivable that the Admiralty are fitting Belle- 
ville boilers on the sole ground that they believe that they 
can get their power with less trouble than with the 
cylindrical boiler. 

Yours truly, 


November 6, 1895. 





To THz EpiToR oF ENGINEERING. 

Sir,—My friend Mr. Yarrow thinks that return tubes 
outside the fire are unnecessary for securing a good cir- 
culation in water-tube boilers; the only reasons alleged 
are that he has found no difference whether he did or did 
not use those return tubes, and that his boilers have done 
and are doing excellent service without them, on his own 
boats and on many others in England and abroad. 

These reasons are certainly of great value, especially 
when coming from so high an authority ; however, I hold 
a different opinion, on the following grounds : 

The facts referred to by Mr. Yarrow are sufficient to 

rove that in those cases the circulation prevents priming ; 

ut they do not show that the evaporative duty should 
not have been higher had the circulation been more intense. 
There is every reason to think that this duty increases 
with the intensity of the circulation. 

Moreover, all the accounts of the trials of the Sokol 
insist on this fact, that, owing to the number of boilers 
(eight instead of two in the Forban), firing was very easy, 
and that more steam could have been obtained if necessary. 
Is it certain that the return of water would have taken 
place by the heating tubes, had the firing been sufficiently 
active to develop the bubbles of steam in all of them? I 
do not know whether the feed is introduced in the steam 
space, but when this is the case the temperature of water 
is very nearly that of the steam, and, as soon as the water 
enters the heating tubes, whether coming down or going 
up, bubbles of steam are developed, and must greatly 
reduce the circulation in those acting as return tubes. 

In short, I prefer outside return tubes because they 
increase the activity of circulation, and allow of a greater 
intensity of firing, especially when the feed is introduced 
in the steam space, both conditions conducive, in my 
opinion, to an increase of the economic duty. 

I remember Mr. Yarrow speaking to me with great 
praise of Mr. Maxim’s many ingenious devices in the con- 
struction of his flying machine. One of these consisted 
in increasing the intensity of circulation by introducing, 
under very high pressure, the feed in the outside return 
tubes. There we have an example of a boiler so intensely 
fired that not only were return tubes found necessary, 
but that their action had to be increased by artificial 
means, 

“DPD. I, X.’s” last letter does nob seem to require any 
answer, since it merely ae (most fortunately at 
less length) the assertions of the former one, the only new 
statement being that the Archimedian principle is only “a 
useful but arbitrary statement of a fact”!!! He seems to 
be enchanted with his arguments, so am I with mine, and 
there is an end to the controversy with ‘‘D.I. X.” 

I remain, Sir, very truly yours, 

Havre, November 11, 1895. 4 A. NORMAND. 

To THE EprToR oF ENGINEERING. 

Sir,—I have read with great interest the various letters, 
&c., discussing the Belleville and other water-tube boilers, 
and note in your last issue the test of the two boilers of 
the above type, also the highly interesting statistics and 
‘rules and regulations” by Mr. J. K. Robison, that 
were found necessary in the Australien. Without going 
fully into the matter at present, I see he confirms what 
others have said—that with Belleville boilers the consump- 
tion of coal is most extravagant, i.r., 2.3 lb. per indicated 
horse-power. Now, taking the above tests of the two 
boilers for the Kherson, and allowing 12 lb. of water per 
indicated horse-power per hour, at 200 lb. pressure (which 
is a low margin), gives 1.34 lb. of coal per indicated horse- 
power per hour. This we all know is ust particularly 
economical, as I and many others have ordinary tramp 
vessels at 160 lb. working pressure that do as low as 1.25 lb. 
with cylindrical boilers and natural draught, If Messrs. 
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Maudslay are desirous of impressing us with the economy 
of the Belleville boilers, they should also state what is the 
weight of the 24 boilers and the space they will occupy in 
the Kherson, and then we should be better able to judge 
more correctly; as, from the weights given in 
Robison’s article of the boilers in the Australien, it looks 
as if the 24 boilers of the Kherson would total some 626 
tons without the water, and 17 cylindrical multitubular 
boilers (alias ‘* Scotch ”) at 40 tons each would weigh 680 
tons ab 200 lb. pressure, and would easily give 12,500 
indicated horse-power, and at an expense of nob more 
than 1.2 lb. per indicated horse-power, and would not 
require (1) the number of men to attend to them ; (2) all 
the “rules and regulations’ (as per Australien); (3) the 
constant work and attention during a voyage. The above 
cylindrical Messageries Maritimes boilers are with natural 
draught; with any good system of forced or induced 
draught the number of boilers could, of course, bs reduced 
by at least five, making the weight not more than about 
500 tons, and, inclusive of water, in each case they would 
not exceed the weight of the Kherson’s boilers, as esti- 
mated above. As to space occupied, I do not at present 
see how they will put in 24 Belleville boilers of eight 
elements each into the space that 12 Scotch boilers, 13 fb. 
in diameter by 10 ft. long, would occupy. I have taken 
the above number of cylindrical boilers for 12,500 indi- 
cated horse-power under ordinary work at sea, over a 
voyage, and not for the most favourable forced conditions 
of atrial trip. Trusting Messrs. Maudslay will not fail 
to let us have, through the medium of your valuable paper, 
the information asked for above, together with the weight 
of water in, say, 22 of these boilers, as I suppose two at 
least_will always be off, 
I remain, yours truly, 
ConsuLTING ENGINEER. 
Newcastle-on-Tyne, November 11, 1895, 





To THE EprTor oF ENGINEERING. 
S1r,—In common with many others, I hailed M. Nor- 
mand’s paper read in Paris with great satisfaction as 
giving a rational view of the various priaciples involved 
in the construction of water-tube boilers. Although I 
was not aware that the principle of the return of water 
outside the fire originated with Commandant du Temple, 
the expectation that this arrangement will greatly facili- 
tate and improve the circulation is so reasonable on theo- 
ratical and common-sense grounds, that it is extremely 
disappointing to find Mr. Yarrow taking up the position of 
every patentee and saying, ‘‘ We have made many boilers 
and have no trouble,” without pretending to explain how 
circulation, that is, efficient circulation, is possible in his 
boiler. If we proceed upon these lines we are justified in 
reasoning as follows: 1. Howis it that in your article on 
torpedo-boat destroyers in the same number only two of 
the twenty boilers named are Messrs. Yarrow’s type? 2. 
How is it that none of the twelve new 30-knot boats ordered 
are to have Yarrow’s boiler? 3. Howis it that every other 
maker except Mr. Yarrow believes in the return tubes? 
I have not the slightest wieh to detract from the ability 
of the firm in question, but remembering the uncondi- 
tional championship by Mr. Yarrow of the locomotive 
boiler, I am not inclined to take upon authority what 
appears to many as opposed to common sense, i.e., that 
hundreds of tubes will so divide the necessary up and down 
currents among themselves or in themselves as to preclude 
the likelihood of steam pockets, ze, burnt tubes, The 
argument thab many boilers have given no trouble might 
be used with the same force against feed-water filters ; 
also with sufficient care and everything in first-class 
order, safety valves on boilers are unnecessary. I do not 
suppose any engineer would go this length, confiding in 
his own work. The position taken up by Mr. Yarrow is 
asif Blondin should say: ‘* Behold, I have crossed and 
recrossed Niagara on the tight rope, and I now recommend 
it as an efficient foot-bridge for ordinary passengers.” 
Yours a, 





STEAM-DRIVEN ROAD CARRIAGES. 
To THe EpiToR OF ENGINEERING. 

Srr,—Mr. Fred. M. Eden’s interesting letter in your 
issue of the 25th ult., in describing the design and work- 
ing cycle of the generator and motor of the admirable 
little ‘‘ Blackburn dogcart ” (which I well remember), 
serves to draw attention to a valuable possible improve- 
ment in the Serpollet system, ¢.e., that of condensing the 
exhaust, and recovering for re-use the water of condensa- 
tion. 

It will be obvious that with this provision the quantity 
of feed water necessary to be carried for a given run, 
would be reduced to a mere fraction of that now requisite 
—just the little sufficient for make-up—and the extra 
weight due to the air-surface condenser certainly need 
not approach that of the superfluous feed water. 

With regard to the chimney draught now produced by 
the exhaust, it would probably pay to — this by 
means of a little fan (a very little one would suffice) driven 
off the motor, or by a tiny independent engine ; the same 
fan might serve to circulate cold air for the little surface 
condenser draught. 

I think the suggestion of the use of gaseous fuel (a cheap 
hydrccarbon vaporised) also to be of great practical value 
as applied to these vehicles, from almost every point of 
view, viz., economy, weight-saving, labour-saving, and 
cleanliness. These features would, perhaps, enable it to 
compet3 more successfully with the Daimler system. 

Trusting that legislative obstruction will not much 
longer continue to obstruct the rational and desirable use 
of road motor carriages on British roads, 

I am, Sir, yours faithfully, 
Stoney H. Hotanps. 


LIGHT RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

S1r,—Whilst the public are yet waiting for the result 
of the President of the Board of Trade’s visit to Belgium, 
we think it might interest you to have a proof of how light 
railways are considered of importance on the Continent, 

Since the beginning of last year the Minister of Public 
Works in Prussia has issued a monthly publication on 
light railways, of which we send you the October number. 

Curiously enough, it contains a map of all the existing 
and proposed light railways in Belgium, and also publi- 
cations of English, French, and German works issued 
from time to time since the September number was 
published. 

Yours faithfully, 
Bo.iting AND LOWE. 

2, Laurence Pountney-hill, London, E.C., 

November 12, 1895. 

(The journal which Messrs. Bolling and Lowe have 
kindly sent for our ins 
Kleinbahnen, and is published by Julius Springer, Berlin. 
It is a well-illustrated publication, and contains valuable 
information concerning the developments of light rail- 
ways, which, so far as we know, is not available else- 
where.—Ep. E. ] 





STEAM BOILER EFFICIENCY. 
To THE EpiTorR OF ENGINEERING 

Srm,—As a means of detecting arithmetical blunders, 
the *‘chain rule” given on page 551 is no doubt useful, 
but it does not afford any check on the accuracy of the 
experiments themselves, 

‘or instance, Mr. M. Westerbaan Muserling refers to 
case X VI. as not fitting in with the rule. This shows a 
mistake in arithmetic, and on examination of the figures 
it is ab once seen that the ratio of heating surface to grate 
area should be : 4 = 20.833 instead of 45, as given. 

When this is put right the rule applies as in the other 
cases, and cae do so, whether the coal, water, heating 
surface, grate area, or all of them were incorrectly stated, 
so long as the arithmetical operations were accurate. 

The ‘‘ small inaccuracies ” then are not due to “ experi- 
mental errors,” but to the fact that the results have not 
— worked out to an unnecessary number of decimal 
places. 

The *‘ rule” may be stated thus : 

coal _ water H.S. _ water (1) 
grate’ coal grate” H.S.° ° 
Cancelling, 
water water 


grate grate 


which is all that the rule really shows. 

As I have already said, however, it is a useful check on 
the arithmetical operations. 

Taking in the same way Mr. Carruthers Thomson’s 
figures on page 582; in the first example 5.63 is wrong, as 


. . « (2) 


6447 5.17 nearly. On inserting this, the results at 


once tally ; and soon with the others. 

He will see that the varying circumstances of each trial 
do not affect the result in the least, and that the only 
possible sources of discrepancies are inaccuracies in simple 
division and multiplication. 

Yours faithfully, 
C. H. WINGFIELD. 

Lingard House, Chiswick Mall, London, W. 





To THE Epitor oF ENGINEERING. 

Srr,—The simple equation which Mr. Muserling says 
** ought to be always used for controlling the chief data 
which have to be considered when designing a steam 
boiler,” and which he also says ‘‘ has been for many years 
taught by Professor Huet” at Delft, appears to me to be 
an arithmetical truism merely. 

By representing the several ratios used rationally, in- 
stead of by independent letters, the meaning of the 
** simple equation ” is soon seen. 


Let A be the grate area in square feet. 
», C be the coal burned per hour, in pounds. 
+» 5S be the heating surface in square feet. 
3, W be the water evaporated per hour in pounds, 


(a) Then $s will be the pounds of coal burned per foot 
of grate per hour. 

KB) ag = will be the square feet of heating surface 
per foot of grate. 

(c) 5 W will be the water evaporated per foot of 
heating surface in pounds. 

faa. 45 bel will be the water evaporated per pound of 


coal, 
The “simple <a n” a d= 6c now becomes 
oy- SW and = = ¥. This is not a very useful 
result. 


Because in a large number of cases the equation gives 
equal numerical results, Mr, Maserling, Mr. A. L. Steaven- 
son, and Mr. G. C. Thomson appear to conclude that the rule 
is a usefulone. But it would be surprising if the nume- 
rical results were not equal. Any absurd quantities will 
give results equally consistent. For example, take the 
case of a boiler burning 1 lb. of coal per hour, with 100 
square feet of grate area, 5 ft. of heating surface, and 
_— 1000 lb. of water per hour, 

‘h 





Old Charlton, Kent, November 1, 1895. 
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where the numerical equality is even closer than in either 
of the cases given by Messrs. Muserling and Thomson. 
Non-equality, asin Mr. Muserling’s sixteenth example, 
means not that either of the elemental quantities is 
wrongly given, but that a stupid error has been made in 
deriving the ratios from the quantities. In that example 
the heating surface per foot of grate must have been 
20.81, and nob 45 as given. 
Yours truly, 
W. H. Norrucorr. 
Hatcham Iron Works, November 9, 1895. 
P.S.—Mr. Steavenson may perhaps find what he seeks 
in my ‘‘ Theory and Action of the Steam Engine,” page 





To THE EpiTor oF ENGINEERING. 

Srr,—The method of Professor A. Huet is notat all “a 
check to the experimental data obtained from trials of 
steam boilers,” as Mr. W. Muserling called it in your 
number of November 1, but only a method to discover 
faults made in the calculations by which the ciphers of 
his proportions or ratios a, b, c, d were found. 

Calling: C Ib. of coal burnt per hour, 
»» | water evaporated per hour, 
G grate surface, 
H. heating surface, 


we must have always: 


Cc H Ww Ww 
=- 6= = = 
ee er eee 
~ thus the so-called check a d = 1 c means nothing else 
ub 
cW_HW 
CG” HG’ 


which is a truism. 

The experimental data C, W, G, and H, or one or any 
of them, may ba quite faulty, but still the equation 
ad = bc holds good, if only the divisions 

C H W WwW 
ea 4G 
are made without fault. 

I thought your readers would have perceived it, but 
from the letters of Mesers. A. L. Steavenson and G. C, 
Thomson in your number of November 8, it seems they 
did not perceive it, 

Iam, &c., 
A. Etrore Sterk. 

Haarlem, Holland, November 11, 1895, 





To THE Eprrok oF ENGINEERING. 
Srr,—Referring to the letter upon the above subject, 
which was published on page 551 of your issue of the 
Ist inst., it will be found that the quantity, as given at 
the foot, on each side of the equation is merely the weight 
of water evaporated per square foot of grate surface. In 
the one case it is obtained directly— 


Pounds of coal per square foot of grate surface 
x pounds of water evaporated per pound of coal. 


In the second case it is obtained not quite so directly— 
Pounds of water evaporated per square foot 


of heating surfaca x heating surface, 
grate surface 
The identity of these two quantities furnishes a check 
upon the arithmetic concerned in the given factors, but 
no check whatever upon any errors in the original ex- 
perimental data, however absurd in amount these may be. 
The variation in the two quantities in case XVI. dis- 
appears when the factors are correctly stated, thus : 





Ib. C. 34.30 1G. 8. 
Gs. 1 20.83 H. 8. 
HS. 1 10.85 lb. W. 
Ib. W. 6.59 1 lb. C. 
226.03 226.01 


Yours truly, 
G. W. Sercuirrs. 





THE BRIGHTON AND ROTTINGDEAN 
RAILWAY. 
To THE Eprtor oF ENGINEERING. 

Sir,—Your references to this scheme, and especially to 
the most advantageous method of driving, are interesting 
to us, a8 we were consulted in the first place with reference 
to steam driving, and arranged what we were confident 
would prove a thoroughly efficient plan, and one that 
would obviate any reasonable complaint of nuisance; we 
are glad, therefore, to have your confirmation of our opinion 
that steam driving is advisable as compared with the other 
methods in question. As you very properly point out, 
the smoke can be obviated by the choice of fue , and the 
emission of steam can be obvia by condensation when 
the railway iscovered by the tide ; and when not so covered 
and water not available, air condensation can be to a 
certain extent used, and the remaining steam dealt with 
by superheating in the funnel. It will be at once seen 
that when water is not available for condensing, then the 
power required is very much reduced (as there is no water 
resistance to contend with), so that the exhaust steam 
would be much easier to deal with. 

We may say that we did not adopt an ejector condenser 
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in our scheme, for there is some little difficulty in arrang- 
ing this without a slight fall of water, as we have found 
in rege | to use it in fast launches, and without a 
slight fall of water a jet of boiler steam seems to be 
essential at the poe 

The power we provided for was subatantially above the 
50 indicated horse-power named by you, because it was 
considered advisable to have a good margin of power, 
and having gone into the matter carefully and satisfied 
ourselves that any complaint could be obviated, we were 
much disappointed when the Corporation came to the 
decision that steam should not be permitted. We cannot 
but think that a further consideration of the matter would 
lead to a different decision, and especially when the com- 
parison is between electric driving, involving poles and 
overhead wires, and a self-contained steam plant which 
would be smokeless, and in which the occasional slight 
steam emission would be practically invisible. 

We are, Sir, yours faithfully, 
. W. Sisson Anp Co. 
Gloucester, No vember 11, 1895. 








THE “SYLVANIA” AND THE 
“CARINTHIA.” 
To THE Eprror oF ENGINEERING. 

Sir,—In reply to Mr. Joyce’s letter which appeared in 
your issue of last week, I —— inform him that, as it is 
not the bow, but the stern, that is turned by the rudder, 
the reason for having little surface in the deadwood at 
that part of the ship is desirable, It is a very old practice 
with some builders. 

Mr. Joyce may be interested to know that the steering 
capabilities of the steamers are of the highest order. 

T remain, yours truly, 
SAILOR. 





EARLY GREAT WESTERN ENGINES. 
To tHe EpiTok oF ENGINEERING. 

Sir,—The investigations of your contemporary 7'he En- 
ginecr having conclusively proved, by the evidence given 
by the late I, K. Brunel before the Gauge Commissioners, 
that there were originally three locomotives with 10-ft. 
wheels on the Great Western Railway, this controversy 
may be considered at an end for the present. 

Your readers will observe that the research made by 
The Engineer has completely proved the truth of my 
statement, that the Great Western Railway had three 
locomotives with 10-ft. wheels, viz., the ‘* Hurricane” 
and two built by Mather, Dixon, and Co., of Liverpool. 
Mr. Stretton says that it is useless ‘‘ slaying the slain ;” I 
therefore refrain from applying that process to him and 
his “ only one 10-ft. engine.” 

Mr. Stretton has, as he invariably does, failed to answer 
a direct question, so I beg leave to repeat it. Did he 
write the letter, which appears in the Locomotive and 
Firenen’s Monthly Jowrnal for September, 1895, pages 410 
to 412, signed ‘‘ Clement E. Stretton, C.E.,” in which the 
following phrases occur: ‘* Why does Mr. Sekon go to 
Paddington, where there is nothing on the subject, in- 
stead of going to Swindon, where they have every draw- 
ing and detail that can be wished for? Why apply to the 
secretary and the general manager in London, when it is 
perfectly well known that the information is a locomotive 
subject, and is only in the hands of the locomotive de- 
partment?” Now, Mr. Stretton, all I ask for is a direct 
answer, ‘* Yes” or “ No,” and the readers of ENGINEERING 
can judge you accordingly. 

Yours, &c., 


London, N., October 19, 1895. G. A. SrKon, 


To THE EpiToR OF ENGINEERING. 

Srtr,—Although The Engineer has ne without any 

ibility of doubt the existence of three Great Western 
Eastnelioes with 10-ft. wheels, your correspondents, 
Messrs, Stretton and Littlejohn, continue week by week 
to write equivocating and shifty letters on the subject. 
Those of your readers who have followed the discussion 
must have long ago been convinced that the quantity of 
their remarks only more clearly marked the lack of real 
facts necessary to prove the absurd statements the gentle- 
men in question had made. 

The result of this correspondence should teach them a 
lesson, viz., never to be so positive about a disputed point, 
and to rely on the evidence of experts, rather than their 
own opinions. 


October 21, 1895. 


Yours truly, 
Henry Rowe, 





THE BOWS OF TORPEDO-BOATS. 
To THE EprToR OF EN3INEERING. 

Srr,—The form of stem, or cutwater, until recently 
almost universally adopted for first-class torpedo-boats 
has always puzzled me. These lightest of structures have 
been provided with ram-shaped bows, which have the 
effect, when the boats are driven at high speeds, of de- 
pressing them forward, correspondingly elevating the 
propellers, and throwing sheets of water over the conning 
tower, making navigation difficult. 

The new destroyer Hornet and her sisters, however, 
have been given regular White Star stems, raking forward 
considerably, with the effect that when doing their 27 
knots, these vessels lift very much forward, depressing 
the propellers, and giving them “‘ solid” water to work 
in, while they are very dry as compared with their proto- 
types of the ram bow. This seems to me a distinct 
improvement in practice. 

n the Sokol, however, I see from your excellent illus- 





tration that the ram bow has been reverted to, Can any 
of your readers explain this? 


November 11, 1895. 


Yours, &c., 





DERAILMENT AT RusHEY PLatr.—As a passenger train 
was passing ogee Rushey Platt station, near -Swindon 
Town, on the Midland and South-Western Junction 
Railway, on the afternoon of June 26, a London and 
South-Western four-wheeled covered truck, which was 
next the engine and lightly loaded with fruit, 0 
derailed, and travelled some 430 yards before the train 
was brought to a 4 > It became uncoupled from the 
tender in the centre, but the side chains kept it upright ; 
its axle-boxer, however, came in contact with the wooden 





LEWIS’S CORRUGATED BOILER TUBE. 


WE illustrate below Lewis’s patent corrugated 
boiler tube. It is cut through to show that the tube 
is not weakened nor thinned by the corrugations. The 
tube is an ordinary lap-welded iron boiler tube, 2§ in. 
outside diameter, and there are two corrugations 
running down the tube at a pitch of four corrugations 
to the foot. The corrugations are 3 in. deep, and are 
pressed inwardly. : , 

These tubes have been designed with the view of 


©limproving the Scotch boiler. The length is about 


7 ft. 6 in., with the two ends plain and cylindrical for 
about 3 in., where they are fitted into boiler plate. 
Trials have been made of these tubes in two open 
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joists supporting the platform, which is built on the side 
of an embankment, and so caused the structure to collapse, 
carrying with it the stationmaster, who was waiting for 
the tablet. Happily he escaped with only a few bruises, 
while the signalman saved himself by running off the plat- 
form in time. Lieut.-Colonel Yorke comes to the conclu- 
sion that this accident was due to the excessive speed at 
the train was running, notices having been issued and 
a board erected limiting the speed through the station. 
From either side the station is approached by a steep 
falling gradient, and is situated on a curve. The inspect- 
ing officer also points out that not enough time is allowed 
in the time-tables to allow of slackening at this point 
without unduly increasing the speed on other parts of 
the section, and states that, in his opinion, ‘‘ this speed 
(50 miles an hour), which is only suitable for main lines 
of heavy construction and costly maintenance, is too high 
for a single line with its unavoidable disadvantages.” 
Since the accident the 10.67-chain curve at the south end 
of the station has been eased off to a 12-chain one, but 
Lieut.-Colonel Yorke points out that in the original Par- 
liamentary plans a 16-chain curve was shown and allowed, 
and that this radius must be restored in the absence of 
any authority having been applied for and obtained for 
its alteration. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Asso- 
ciation was held at the Cannon-street Hotel on Saturday, 
the 2nd inst., at 7 p.m., when the President, Mr. R. J. 
Cook, and the Vice-President, Mr. William Royal, 
occupied the chairs, and there was a large attendance of 
members. After the usual financial and general business 
was finished, a lecture was given by Mr. William T. 
Coates, Past-President, on ‘‘ How not to do some things.” 
Mr. Coates said the title of his lecture was really an ex- 
pansion of the word ‘‘ Don’t,” and he had adopted it 
because he found in engineering workshops it was more 
frequently used than the word “Do.” In giving instruc- 
tions to workmen it was not unusual to say a certain part 
of an engine or machine should be made to auch a size, 
say 2 ft. 64 in. 3; in. full or bare, when it would be as 
easy and far more accurate to give a definite size. In 
the drawing-office there are ways of not doing things, 
such as making drawings inaccurately and stating that 
figured sizes only are to be worked to, although it is so 
easy to obliterate or alter figures. Drawings were also 
frequently sent into the shops without any contents bill, 
and even where that was provided it was generally got 
out by a young inexperienced draughtsman instead of an 
experienced man which such work required. Speaking 
of testing, he said too much importance was attached to 
the appearance of bars when broken, as an experienced 
man could produce a crystalline or fibrous fracture at 
pleasure ; he showed some samples of different qualities 
of iron and steel broken off the same bars but showing 
different fractures, one end of a piece of Lowmoor iron 
about 24 in. long showing a tough fibrous fracture, while 
the other end was crystalline and brittle in appearance. 
He said mistaken ideas were prevalent about the quality of 
steel forgings for engine work, such as piston-rods, connect- 
ing-rods, &c., which were largely fostered in this country by 
the Admiralty rules for wo Bem work. These pre- 
scribed among other things the bending of a bar 1 in. square 
over a corner of #-in, rod, which could only bedone with mild 
steel low in carbon, which was not so good for such work 
as steel containing more carbon, which was not allowed to 
be used. Passing on to the manipulation of metals, he said 
sufficient care was not taken to insure steel being forged 
or metal cast at the proper temperatures, and as the 
appearance of heat in metal on a dull day and in bright 
sunshine or _ light covered a difference of 700 deg. to 
1000 deg. of heat, very different results were obtained at 
those times. Mr. Coates, in conclusion, drew attention to 
the unreliability of indicator cards as an index of economy, 
showing a pair of diagrams of what is usually considered 
the best form taken from an engine using 42 lb. of steam 
per effective horse-power, and another pair from the 
same engine, very imperfect in appearance, taken while it 
was only using 32 Ib. of steam per effective horse-power. 
An animated discussion followed, in which several 
members poy ay? and the proceedings closed by a vote 
“2 thanks to Mr. Coates for his intelligent and instructive 
ecture. 





tanks, containing each 7 gallons of water; each tank 
had three tubes running through it, heated by gas 
through 4 jets. Each tank was tried separately 
with the same gas jets, and we are informed that the 
results were as follow : 


Corrugated Plain 
Tube. Tube. 
Boiling point... 13 min. 18 min, 
Water evaporated in 
onehour... me 30 pints 22 pints 
Gas used bis .. 186 fo. 185 ft. 


Both plain and corrugated tubes were 25 in. outside 
diameter by 11 W. G. In addition to the much higher 
evaporative power of these tubes, it is claimed that 
they have more elasticity, and are, therefore, less 
likely to loosen from the tubeplate. Cleaning can be 
done easily by means of special brushes and scrapers. 





RAMAGE’S DECK-SEAM PITCHING LADLE. 

TROUBLE is frequently experienced in the shipbuild- 
ing yards in the process of pitching the seams of the 
deck planking, owing to the cooling of the pitch or 
marine glue. It is almost impossible to get the pitch 
or marine glue to fill the deck seams with one ‘ pay- 
ment,” and more especially in cold weather, as the 
pitch in the ladle rapidly falls below the paying tem- 




















perature. Mr, A. G. Ramage, of Messrs, Ramage and 
Ferguson, Limited, Leith, has overcome this difficulty 
by fitting a casing under the ladle, into which a heat- 
ing bolt is introduced, and this is clearly shown by the 
accompanying illustrations. After careful trials, it is 
found to answer perfectly, and by the steady motion 
given to the ladle by the wheel a considerable saving 
in marine glue or pitch is effected. 





BrazI“IAN Raitways.—At the close of last year 7540 
miles of railway were in operation in Brazil, while 4343} 
miles were in course of construction. The total of 7540 
miles, representing the railways in operation in Brazil 
last year, was e up as follows: Lines belonging to 
the nation, 1764 miles; guaranteed private lines, 2005 
miles ; unguaranteed private lines, 927 miles; and lines 
belonging to States, 2844 miles. 





PERSONAL. — Messrs. re Brothers, of 11, East- 
street, Leeds, have appointed Messrs. Julius Harvey and 
Co., of 11, Queen Victoria-street, London, E.C., as their 
London agents for the home and foreign trade, whilst 
Mr. James Bennie, of the Royal Exchange, Glasgow, will 
act as their agent for Scotland.—Messrs. King, Mendham, 
and Co,, owing to the growth of their business, have had to 
extend their premises, and with this end in view have 
secured No. 10, Victoria-street, Bristol, which will be 
altered and adapted to the requirements of their trade. — 
The Russian Government have appointed Mr. R. Gaudin, 
of 20, Bond-street, Leeds, their vice-consul for that town. 
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SPECIAL DRILLING AND 


THE 


CONSTRUCTED BY 


Fia, 


WE illustrate on this page some special tools con- 
structed by the London Lathe and Tool Company, of 
37, Pomeroy-street, London, S.E., and intended more 
particularly for those numerous small shops in which 
there is not sufficient work to fully occupy a heavy 
milling or drilling machine. The machine represented 
in Figs. 1 and 2 is known as a mill-drill machine, and 
is, it will be seen, arranged to be driven by foot power. 
With it turning, screw-cutting, milling, drilling, wheel- 
cutting, and fluting can all be accomplished. Generally 
a milling cutter is used at the front of the machine, and 
a drill at the back, but the two tables are interchange- 
able, as shown in Fig. 2. The milling table has a hori- 
zontal slide, as shown in Fig. 1, and a tangent motion, 
whilst it can, moreover, be raised or lowered by means 
of the handwheel and screw as shown. It can further 
be rotated about its attachment to the frame of the 
machine, so as to bring the slide into a vertical position. 
Stop motions are also provided for gauging the extent 
of the cut. The drill table has two angular motions. 
All these motions are fitted with graduated scales, and 
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LONDON LATHE 


AND TOOL COMPANY, 


MACHINES. 


ENGINEERS, LONDON, 





can be set in any relative position to the drill re- 
quired. The spindle is hollow, allowing the machine 
to be used asa stud lathe, and is, moreover, fitted with 
a divided plate. 

A universal milling machine is shown in Fig. 3, hori- 
zontal milling being done on one side of the standard, 
and vertical or angular milling on the other. The 
work-tables can be swung round the standard to bring 
one or the other underneath the working spindle as 
desired. One of these tables is fitted with compound 
slides, a tangent motion, and an elevating gear, whilst 
the other is an ordinary drilling machine table, Either 
can, moreover, be swung round on a horizontal axis, so 
as to bring the surface of the work-table into a ver- 
tical position. As will be seen, the machine is back- 
geared, enabling comparatively heavy cuts to be taken 
when desired. 





SoutH Arrican PerrotzumM.—A petroleum syndicate 
has been formed at Kimberley, with a capital of 6000J. 
The object is to work the Carnaryon district, 
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INDUSTRIAL NOTES. 


THE great industrial crisis on the Clyde, as well as 
the strike and lock-out at Belfast, has come upon us, in 
spite of all efforts to avert it. There were hopes up 
to nearly the last moment that some modus vivendi 
would have been found out of the difficulty. But the 
agreement, as well as intelligent self-interest, obliged 
the Clyde firms to take common action with Belfast. 
It was thought that the union of the employers of Glas- 
gow and Belfast would deter the men from pushing 
their claims, but it did not. Then it was thought 
that the concessions of the Clyde employers, whereb: 
the dispute in that locality was temporarily settled, 
would either lead toa similar settlement in Belfast, 
or localise the dispute to that district. Neither 
anticipation turned out as expected. The suspen- 
sion of one-fourth of the men in the Clyde district 
on Tuesday, the 5th instant, led to the withdrawal of 
the other three-fourths, so that the dispute partakes 
of the dual character of a strike and a lock-out. The 
original cause of the dispute was the demand of the 
men at Belfast that the reductions in wages, which had 
been effected through depression in trade, should now 
be restored, and they allege that their restoration was 
promised when trade should revive. The employers 
deny the promise, and refer to their minutes in proof 
of their denial. But the real point with the employers 
is that the prices will not allow of the advance now de- 
manded. It is notorious that orders are still taken 
at the lowest rates ever known. Arbitration has 
been suggested, but up to the er time arbitration 
has been out of the question. It is a matter of regret 
that it should be so, just at a time when industry is 
awakening, when the ranks of the unemployed are 
being thinned, and when capital, so long unable to earn 
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a moderate interest and profit upon undertakings, was 
about to make up for past losses. 





The report of the Ironfounders, dated November 2, 
was in the hands of the printers before the final plunge 
on the Clyde, and, consequently, only the Belfast 
strike is referred to. It says: Except for the Belfast 
strike there would be little or no change in the figures 
relative to the unemployed. The state of trade, how- 
ever, indicates that there is a gradual change for the 
better. At 96 places, with a membership of 11,920, 
trade was from dull to good, as against 96 places, 
with 11,728, last month. In 27 places, with 3190 
members, trade was from short time to very bad, as 
compared with 28 places, with 3365 members, in the 
previous month, But, on closer comparison, the 
figures come out even better, for there was a substantial 
increase under the head of good and moderate, and a 
decrease under the head of bad. The total number of 
members was returned at 15,010, a decrease of 83, due 
to the non-payment of the arrears within a month after 
the quarterly night. Of the total, 919 were on donation, 
353 sick, 739 on superannuation, 132 on the trade 
fund, and on dispute pay 186. The latter shows an 
increase of 181, owing to the Belfast dispute. The 
total in receipt of benefits was 2329, the net increase 
being 180, or one less than the total on dispute by the 
Belfast strike. The total cash in hand was 24,247/., 
an increase of nearly 1969/. on the month’s working. 
The effect of the long period of depression is seen in 
the arrears, which now amount to 3208/. 7s. 2d., but 
are lower by 137/. 118, 2d. than they were at the close 
of the previous quarter, showing that the men in work 
are paying up gradually. The tociety has refused by 
a vote of the members to constitute a travelling or 
organising delegate; the votes are now to be taken 
as to the employment ofa ‘‘ travelling auditor,” as the 
council deems this to be the chief function of the dele- 
gate to be appointed if the members sanction the pro- 
posal. The executive seem to make out a strong case 
for such an appointment at a cost of 325/. a year, or 
one-half a farthing per member per week. The Dart- 
ford branch proposes a movement in favour of 53 hours 
per week in No. 1 district, taking in the whole of the 
metropolitan district, and the other localities asso- 
ciated therewith. The members of the union and 
others in the employment of Messrs. Mather and Platt, 
Salford, presented the foreman with an address, on 
leaving the works after 14 years’ service. 


The unsettled state of affairs on the Clyde and at 
Belfast has slightly affected industrial operations in 
the Lancashire districts, at least to the extent of 
causing a lull in the new work giving out. This, at 
least, is the suspicion, for the effects of a cause in 
labour disputes go far beyond the locality in which 
the cause originated. The engineers’ dispute in the 
North has, at any rate, clouded the outlook to some 
extent. Nevertheless, there is generally a confident 
tone as to the future. In most branches the estab- 
lishments are fairly well off for orders to keep 
them well going for the present, so that the employers 
are in a position to await the turn of events without 
any serious anxiety as to the general condition of trade 
being ultimately disastrously affected. Machinists are 
all full of orders, and stationary engine builders are 
fully engaged with work on hand. Most of the machine 
too] makers are fairly busy, and boilermakers are gene- 
rally at least moderately well off for orders. The 
locomotive branches are, however, but indifferently 
supplied with work, the outlook not being as bright 
as could be wished. There are no serious labour 
troubles in any branch of the engineering trades 
throughout Lancashire to cause uneasiness, nor are 
there any looming in the near future, so far as any 
indications give sign of disputes. This may be attri- 
buted to the fact that during she long depression there 
was no organised desire to reduce wages when work 
was slack and the margin of profits small, almost to 
vanishing point. In the iron trades there has been a 
lull. Buyers seem to be holding back orders in the 
hope that prices will become easier. But there is no 
sign in this direction. Makers hold to recent rates, 
but some cheap parcels appear to have changed hands 
from second-class holders, Finished iron makers are 
very firm at full recent rates, although they are just 
now only booking a limited weiglt of new business. 
The minimum rates are higher than for a long time 
past, and these are well maintained. In the steel trade 
prices are not quite so firm ; there is more competition 
by Scotch makers, especially in steel plates and foundry 
qualities of steel. 





The state of trade in the Wolverhampton district is 
well maintained, and prices are upheld, and there is 
generally industrial peace in the locality. There is, 
perhaps, less eagerness than there was to place orders 
for increased quantities of bars, sheets, hoops, and 
tube iron, due, it is thought, to the threatened political 
complications in the East, and to some extent on the 
Continent. But makers and manufacturers have 
sufficient orders on hand, home and foreign, to last 
through the year, and mostly their customers are 





pressing for deliveries. There has been a better in- 
quiry for branded iron, and expiring contracts for 
common bars and black sheets are, in most instances, 
renewed at a slight advance on present rates. Not- 
withstanding recent advances to the extent of 20s. per 
ton for sheets, and 15s. for common bars, it seems 
probable that there will be a further advance if the 
present demand is maintained, especially as furnace 
coal has gone up 2s. per ton. An excellent business 
has been, and is being, done in‘hoops, strip, and angle 
iron. The steel trade is also active, especially in blooms 
and billets. Pig iron is in demand, and fairly main- 
tains the enhanced values attained during the past six 
months. The constructive industries fairly well main- 
tain their position, and most of the heavier hardware 
industries also, 





In the Birmingham district the galvanised sheet 
trade has been brisk for some time past, and continues, 
but the strike on the Clyde and at Belfast seems to have 
caused a panic in the iron and steel trades. Prices all 
round are firm, and there is no apprehension of a 
backward movement. But the markets are so sensitive 
that the slightest thing is calculated to put them out of 
gear. The general local trades are fairly well employed, 
but not equally so all round. The season trades are 
busy in most cases, and the hardware industries gene- 
rally. There are no serious labour disputes in any of 
the important trades, and mostly they are free from 
this disturbing element. Some of the export branches 
are busier than they have been for a long time past. 





The dispute in the metropolitan building trades 
seems to be at a dead-lock, the condition of things 
remaining as before. The monthly report of the Car- 
penters and Joiners for November repeats its warning 
to members to keep away, or consult the branch secre- 
tary in all cases before accepting work. It says, 
‘the condition of the building trades in the London 
district is still very unsatisfactory, owing to the refusal 
of the eraployers to re-sign the working rules.” But 
so far the dispute mainly rests with the Operative 
Bricklayers with respect to working with members 
of the Free Labour Association. The cost of that 
contest alone is enormous, A report of a case in 
the Manchester Guardian affecting the Free Labour 
Exchange is very significant. The Free Labour Ex- 
change signed an agreement to supply carpenters and 
joiners to the master builders of Chorley during a 
strike, but failed to find the men; the Master Builders’ 
Association is now seeking 50/. damages for breach of 
contract relating thereto. The different trade unions 
of the country are pressing upon Mr. Ritchie to inquire 
into the status and Jona fides of the deputation which 
is to wait upon him asking to be represented on the 
Labour Department of the Board of Trade. ‘The 
ardency of the opposition between the unions and the 
Free Labour Associations is being intensified. 





The condition of affairs in the textile industries of 
Lancashire seems to be going from bad to worse. It 
is said that some 5000 persons are unemployed in the 
spinning departments alone, and that in the weaving 
branches it is not much better. The report of the 
Spinners for November says that ‘‘there can be no 
doubt but what we are drifting towards a critical 
position in the history of the Association, as the surplus 
labour in the spinning trade has become so large as to 
be a danger to the aims and objects which the Asso- 
ciation has in view.” In that Association alone there 
are a sufficient number of unemployed hands to keep 
fourteen very large mills going. 


A representative deputation from the Trades Con- 
gress waited upon the Home Secretary on Wednesday, 
to set before the Minister the wishes of the trade unions 
of the country as regards labour legislation, in view of 
the preparation of Ministerial measures, and to ascer- 
tain, if possible, the views of the Government in rela- 
tion to the proposals of the trade unions in advance of 
the measures to be announced in the Queen’s Speech. 
Sir Matthew White Ridley in his reply referred first to 
the Employers’ Liability Act, and admitted that there 
was general dissatisfaction with the law and a general 
desire to see it amended, and it was the intention of 
the Government to try and deal with the question next 
session. After enumerating certain points which they 
intended to keep in view, the Home Secretary said the 
Government thought there ought to be no discourage- 
ment of mutual insurance societies, which had en- 
couraged a friendly feeling between workers and em- 
ployers—a statement which was received by the depu- 
tation with cries of ‘‘ No, no.” Sir M. W. Ridley 
proceeded to explain his attitude and intentions with 
regard to various subjects, and to these we may refer 
next week. Inreply to Mr. Pickard, M.P., the right 
hon, gentleman said the Government would go at 
least as far as they had done when in Opposition in the 
protection of mutual insurance societies for compensa- 
tion for workmen’s injuries, and would certainly not 
introduce in any Bill they brought in for the amend- 
ment of the Employers’ Liability Act a clause for- 
bidding contracting out. 





On the questions affecting the engine-room artificers, 
and the Dockyard artisans and workers generally, the 
members representing naval ports had a conference 
during last week, and came to important decisions as 
to the course to be pursued next session. The First 
Lord of the Admiralty will receive a deputation to 
confer upon the matters raised, but it will probably 
be a private interview. The case of the engine-room 
artificers will be taken in hand by one fully competent 
to deal with the whole matter, one who in the last 
Parliament rendered efficient service to Mr. George 
Howell when he brought the matter before the House 
and before the First and other Lords of the Admiralty. 
In this matter politics had no place ; all the men in the 
House practically acquainted with, or having connec- 
tion with engineering, co-operated, with the view of 
bettering the condition of the engine-room hands. 





It was recently stated in ‘‘ Industrial Notes ” that 
the weaving branches in the cotton trades of Lanca- 
shire had declared themselves for the absolute prohibi- 
tion of steaming in the weaving sheds ; nothing short 
of prohibition would do, Siuce then a conference has 
taken place between certain Lancashire members and 
representatives of the cperatives’ unions, with the 
result that legislation at the precent moment is depre- 
cated, and efforts are to be made to try and effect some 
mutual arrangement with the employers as to steam- 
ing. This decision is a most wise and prudent one. 
The state of the cotton trade is not at this moment 
such as to warrant any violent action. Arrangements 
may be made to minimise the bad effects of steaming, 
as regards health, whereas prohibition might involve 
the trade in great difficulties. 





Some uneasiness is again apparent in the Uniixd 
States, in view of some threatened labour struggles cn 
a large scale, on a scale to throw into the shade the 
present conflict at Belfast and on the Clyde. The 
anticipated great strike on the Great Northern Rail- 
way system in America will not, it is expected, affect 
that system of railways alone, for it is said that all the 
railroad companies whose headquarters are in Chicago 
will support the Great Northern Company in the 
event of a conflict. But it remains to be seen how the 
threatened complications will work out. The ‘‘ Knights 
of Labour” are not in such high favour as they once 
were in America. The several unions are not disposed 
to allow themselves to be drawn into a conflict at the 
behest of a few members of a committee over whom 
they haveno control. But in a great conflict the most 
daring will come to the front. It is not alone in 
connection with the railroads that a great conflict is 
threatened. The MHouse-smiths and Bridgemen’s 
Union has been “‘ reorganised and strengthened,” and 
a great strike is threatened against what is called 
‘the Iron League.” If this threat is carried out, it is 
expected that some 30,000 men will be thereby affected. 
But this is not all. The coal-miners and others in con- 
nection therewith have been for some time in an un- 
settled state, and these may organise a great struggle 
in the whole of the mining districts, with all the 
complications which inevitably result from a scarcity 
of fuel. Altogether the state of labour parties in the 
States is rather ominous, and the results of the recent 
elections may contribute to other complications. The 
associations of employers in this country are as 
nothing compared with the ‘‘rings” in America. 
These rings control prices, regulate competition, or 
destroy it ; keep up protection, and keep down wages, 
so that a ‘‘ revolt of labour” is not to be wondered at. 
With all our economics, social compacts, and real 
progress, neither the States nor the older countries 
— to be able to solve the labour question satisfac- 
torily. 





The report of the Board of Trade respecting their 
proceedings under the Railway Regulation Act, 1893, 
appears to be satisfactory. It states that 228 com- 
plaints were made to the Board, under the Act, as to 
long hours of labour. Investigations were instituted, 
and the report says that in no case where the safety of 
the public was paramount have the companies refused 
to deal and settle amicably. It would appear that 
many complaints made could not be substantiated in 
the first year that the Act was in operation. But last 
year only one or two cases were reported to the De- 
partment. This would seem to show that the com- 
panies endeavour to prevent complaints by working in 
accordance with the provisions and intentions of the 
Act. The report in conclusion says, ‘‘ The statute 
has killed extraordinary hours of labour on railways.” 
The 12-hour day has become the maximum. So far 
the legislation has done good work all round. 





The Locomotive Engineers and Firemen’s Society 
has just held a five days’ conference at Leeds; 56 
delegates were present, representing 10,000 members. 
Some complaint was made as to the tests for eyesight 
not being quite fair ; but it appears that a conciliatory 
policy has been pursued, and successfully in most 
cases. The men do not, as a rule, complain of their 
general treatment by the companies. 
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The dispute of the Tankmakers with a firm in Lime- 
house has stirred up the society to a determination to 
start a co-operative society on productive lines, unless 
the claims of the members are acceded to. Oaly 
some 50 persons are affected by the strike, but some 
of them have worked for the firm from 15 to 18 years. 
Men are being engaged from Deptford to carry on 
the work, but if the picketing is not successful in 
preventing the places of those on strike being filled, 
then co-operative production i: to be tried. 


Another dispute of miners has broken out in South 
Wales, at the Coegnant Collieries, the Braichy Cymmer 
Collieries, Garw Valley, and Tow Colliery, Rhondda. 
About 1500 hands were thrown idle by the strike. It 
is a wages dispute, and local to these collieries ; but 
these disputes seem to arise notwithstanding the 
sliding scale, which is supposed to govern all the 
South Wales districts. 








TUBULOUS BOILERS IN THE FRENCH 
NAVY.* 
By Assistant Eagiaeer Joun K. Rosison, U.S. Navy, 
(Continued from page 588.) 
BELLEVILLE BOILERS IN THE FreNcH Navy. 

NEARLY one-half of the vessels now being constructed 
for the French Navy are to be fitted with Belleville 
boilers. Those now in use have given fair satisfaction. 

On the ships now fitted with thess boilers, a filter is 
always used between the air pump and the feed pumps. 
Lime is always added to the feed water in much the 
same way as on the Australien. The automatic feed 
regulators have given pcor results in the Navy, and the 
satisfaction is less than with the Messageries Maritimes. 
In some cases the feed regulators have been taken off the 
boilers, and the feed regulated entirely by hand. Great 
difficulty is experienced in properly regulating the check 
valves, but this is thought to be better than relying on 
the regulators. 

The lack of economy of these boilers has been con- 
demned in the Navy as in the merchant marine. On the 
trials of the Brennus, a battleship fitted with Belleville 
boilers, and ths largest ~_ in point of power at least, 
to be fitted with them, the results of the preliminary 
trials were most unsatisfactory. The coal per indicated 
horse-power was 3.95 lb. on one trial, and later, when 
the firemen had become more accustomed to the boilers, 
this figure was reduced to about 245 1b. This is at the 
most economical rate of speed for the ship. In calculat- 
ing the consumption of the engines, there is an auxiliary 
boiler that supplies all the auxiliary machinery except the 
air and circulating pumps, and the power of the main 
engines is used for the calculations. The power of the 
feed pumps is neglected and acts as a loss for the boiler 
furnishers. Neither of these trials was long enough to 
necessitate the fires being cleaned. 

On the official trials I suppose these figures for the cost 
par indicated horze-power were much improved. It may 
be interesting to compa:ze these trials with those of the 
boilers of the Jemmapes fitted with D’Allest boilers, and 
with those of the Friant fitted with Niclausse boilers. 
The Jemmapes burned at the reduced rate of speed for 
which the Belleville boilers in the Brennus were tried, 
1.84 1b., while the Friant burned 1.94 lb. at the same re- 
duced power. These trials took place at the same time 
and at the same placa (Brest). The engines did not come 
from the same place, and were not of the same type. 
Those of the Brennus were probably the best, those of the 
Friant were about as good. The engines of the Jemmapes 
were as good as those of either of the other ships, except 
that they were horizontal instead of vertical, as the others 
were, 

The D’ Allest Boilers of the ‘* Carnot.” 
Dimensions: 
Pressure of steam at boilers ... Pr 
Grate surface (of eight of the 24 
boilers on the ship) ... Se ... 961.73 sq. ft. 
Heating surface of the tubes... 10,316 a 
a - +» water legs ... 404.8 ,, 
Total heating surface of eight boilers 10,720.8 ,, 
Number of tubes : as 1592 


213.6 lb. 


Interior diameter of tubes 2.874 in. 
Exterior = ae os 3. “ 
Length of tubes between sheets 7.88 ft. 


Section of opening of front ashpit 

doors ... se te om ... 9.47 8q. ft. 
Section above the middle brick wall 9.04 ,, 

‘ of opening between tubes at 


entry of gases... eae ae SSR (os | agar 
Section of opening between tubes at 

discharge of gases... ae << LO 3 
Section of smoke pipe for eight 

boilers ... GLY: ,, 


Volume of steam in boilers and 


steam collectors 1059 5 cub. ft. 


Weight of water in boilers ... 24 8 tons 
Weight of one Boiler: 

Front water leg, outside sheet aa 735 Ib. 
ES », tube sheet... eae 880 ,, 
Back water leg, outside sheet 1129 ,, 
me », tube sheet ... : TES? 
Forward end of steam drum sae 440 ,, 
After me - sa ae 440 ,, 
Angle-iron on forward water leg... 264 ,, 
i after water leg sa 374 ,, 
Shell of steam drum ... a 3080 ,, 





* From the Journal of the American Society of Naval 
Engineers. 





Side of forward water leg... z 627 lb. 

es after water leg ae ne 561 ,, 
Rivets (for the heads only) ... = 330 ,, 
One manhole plate complete... ae 304 ,, 


199 tubes at 30.8 lb. each... sce 
398 tubs plugs complete, at 2.2 lb. 
each 876 ,, 


16 screw stays for the steam drum... 1197 ,, 
Screw stays for the water legs ‘si 1155 ,, 
Angle irons for attaching the smok 

pipe ... os eis dee ae 334 ,, 
Reinforcements for the safety valves 77 9 


Total weight of the boiler without 
water or fittings ... re ... 20,056 ,, 
MountTIne or THE D’Attest BoILeRs OF THE 
CaRNOT.” 

The first D’Allest boilers to be manufactured at the 
Government shops at Indre} were those of the Carnot. 
The design came from the inventor, who rent with the 
drawings a seb of instructions for the mounting of the 
boilers. Those instructions are as follows: 

Tube-Plates.—After the forging, chamfering, and draw- 
ing out of the edges of these plates is finished, the holes 
for the tubes and those for the water-leg stays are drilled 
in the tube sheet. The holes for the tubes are 3.15 in. for 
the rear tube sheet, and 3.23 in. for the forward tube 
sheet. The holes for the screw stays must be carefully 
centred between the holes for the tubes. After this 
operation the tube sheet is assembled with the angle-iron 
attached to it in the design. 

Plug Sheet.—These plates are assembled with the ends of 
the steam drum as soon as they have been forged, cham- 
fered, and drawn. The holes for neither the tubes nor 
the stays are made at this time. 


° Fig.1. 
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Assembling the Water Ley.—Each tubs sheet is then 
assembled with the corresponding plug sheet. Then the 
side of the water leg so formed is fitted to the plates. 
When the joints are faired the rivet seams a, b, c, d, and 
e are made. 

Assembling the Water Legs Together.—Each tubs sheet 
having been united with the corresponding plug sheet, 
and a water leg having been thus formed, the two water 
legs of a boiler are then placed at the designed distance, 
and the sheets of the steam drum mounted after being 
faired. When the joints between the drum and the water 
legs are fair, the holes for the rivets of the seams a b, cd, 
ef are drilled, and the location of the various accessories 
on the steam drum fixed. The tube holes in the tube 
sheets are then projected on the plug sheets. The holes 
in the plug sheets must be exactly opposite those in the 
tube sheete. 

It is a good idea to fix the water legs at a fixed distance 
from each other as soon as the boilers are assembled, and 
before the rivet holes are drilled or the tube holes on the 
plug sheet marked out. For this purpose a brace G is 
fitted between the water legs. 

To project the holes on the plug sheet from the tube 
sheet some such contrivance as that shown in Fig. 2 must 
be used. 

A, Al are hollow mandrils passing in the holes in the 
tube sheets with an easy friction and sliding on a mandril 
B. At the ends of the mandrils A, A! are cones of hard 
steel forming points. To project the holes from the tube 
sheets to the plug sheets it is necessary simply to hammer 
on the projections C, C!. 

Drilling the Holes in the Plug Sheets.—The whole 
boiler is then dismounted, and the holesin the plug sheets 
are drilled. The plug holes are all 3.27 in. in diameter 
for the back, as well as for the front tube sheets. After 
the holes are drilled in the plug sheets the surface around 
the outside of the holes is faired so as to give a good 
bearing surface for the rings used in forming the joints 
of the plugs. The faired diameter is about 4.15 in. 

The sheets are then sent to the annealing furnace and 
are carefully annealed. 

Riveting.—After annealing, the plates are reassembled 
and riveted. A hydraulic riveter is used with a pressure 
of 80 to 100 tons on the stamp. All the seams are 
caulked. As many as possible are caulked on both sides. 

Screwing and Piacing of the Stays.—The screw stays 





are threaded and put in place by the ordinary method. 
They are riveted at both ends. 

First Trial of the Boiler.—When the boiler is riveted, 
caulked, and the stays riveted, it is tested for the first 
time before the tubes are put in place. This is done 
because it is advisable to be sure that all the seams are 
tight before the tubes are in place, so that any change 
may ba made easily. For the first trial the plug sheets 
are closed by the regular plugs. The holes for the tubes 
in the tube sheets are closed by plugs of the same form 
as those used for the plug sheets, except that they are of 
a smaller diameter. These plugs are used in succession 
for = the boilers. The pressure for this trial is about 
327 Ib. 

Putting the Tubes in Place.—The tubes are then put in 
place, and expanded in the usual way. There are no stay 
tubes in the boiler, and all the tubes except those of the 
bottom row are ordinary tubes. The tubes of the bottom 
row are Serve tubes. It is best to expand the tubes with 
wire between the expander and the tubes. 

Sccond Trial of the Boiler.—After the tubes are in place 
the boilers are tested as before by hydraulic pressure. 
This trial is to see that there are no leaks at the joints 
of the tubes, and to correct any other leaks not corrected 
after the first trial. 

Mounting of the Boiler on its Supports; Mounting the 
Uptakes.—The boilers, assembled two by two, are then 
mounted on their supports, and the uptakes and smoke 
pipes mounted. There must be no leaks in the joints of 
the uptakes, or the draught of the boiler will be ruined. 
To prevent these leaks asbestos is placed between the 
plates. 

Steam Trial.—When the boilers are completed they ara 
tried for coal consumption at diffsrent rates of combu;- 
— They are then sent to the ship to be mounted on 
board. 

Mcdfications.—The above process was modified with 
the boilers of the Duchayla by securing the fair bearing 
of all plates of the boilers before drilling any holes for the 
tubes either in the tube sheets or the plug sheets, 


ComPaARATIVE Tests OF NEw AND OLD Sty.e D'ALLEST 
Borers. 

The fcllowing is the description of several tests made 
by the French Government of a D’Allest boiler. The 
description is by Mr. D’Allest. The tests determined the 
use of these boilers in the Navy. 

Description of the Boiler.— The D’Allest boiler is 
modelled, as far as the circulation of the gases is con- 
cerned, after the Scotch boiler. This was with the hope 
of increasing the small efficiency of the tubulous boiler 
so as to have it equal to that of the Scotch, The aim has 
been to give the gases a chance to burn after they have 
been effectively mixed. Such is the function of the com- 
bustion chamber. 

The distance between two tubes multiplied by the 
length of a tube will give a section corresponding to the 
tube section in the ordinary boilers. 

When the gases leave the nest of tubes, they are at a 
comparatively low temperature, and so occupy a smaller 
volume. In this boiler, the gases would tend to circulate 
at the top of the vertical row of tubes furthest from the 
combustion chamber, and to leave the tubes at the bottom 
of this row of tubes without heat. To avoid this a baffle- 
plate is placed at the top of this row, forcing the gases to 
leave the tubes at the bottom of the side furthest from 
the combustion chamber. 

The ratio of the heating to the grate surface is in the 
desiga of these boilers about 30; in those of the Carnot it 
was 29 64. 

The space occupied by these boilers is as follows: 

Height, 13 ft. 14 in.; width, 14 ft. 52 in.; depth, 
10 ft. 2.1in. That is to say, the volume occupied is 0.716 
cubic foot per square foot of heating surface. 

The working pressure of these boilers is 213.6 lb., and 
the weights are as follows: 


Total heatiog surface of one boiler... 1,340 sq. ft. 
Weight of boiler without water or 

fittings... eas aa aaa oo 20,056 Ib, 
Weight of supports, doors, and 

grates ... ae aaa eas a7 5,830 ,, 
Weight of water in boiler 6,850 ,, 


This is equivalent to 639 lb. per square foot of grate 
surface, or 21.6 lb. per square foot of heating surface of 
the boiler without water; and as the weight with water 
and fittings, 789 lb. per square foot of grate, or 26.7 lb, 
per square foot of heating surface. 

Method of Making the Trials.—The quantity sought in 
each of these trials was the evaporative value of the coal 
in the boiler. The amount of coal burned was increased 
from 10 lb. to 31 lb. per square foot of grate per hour. 

The coal was weighed, the water pumped in the boiler 
was weighed, and the chimney gases were carefully 
analysed. The temperature of the gases was taken at 
several places in the boiler, and the amount of priming 
shown by the calorimeter in each trial was found to be 
negligible. 

The boilers used were —- Lagrafel pry for 
the trials into the new form. The pressure in the boilers 
was kept down to about 50 lb., so as not to endanger the 
old boiler. 

To obtain a certain fixed rate of firing of the grates, the 
quantity of coal to be used in each charge was weighed 
in advance. The furnaces of each boiler were fired in 
turn, and at regular intervals of 10 minutes. The charges 
of the two boilers coupled on the same combustion cham- 
ber were five minutes apart. 

The coal used in all the trials was Cardiff-Cory. The 
ashes were weighed after each trial, and were found to be 
about 8 to 10 per cent. 

The measuring of the feed water was done at the feed 
tanks, which were carefully graduated. 

Gases were taken from several points in the travel of 
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the gases—under the top of the furnace, above the brick 
wall in the combustion chamber, and at different points 
in the nest of tubes. These gases were taken at the same 
instant, so as to be sure of the circulation of the gases of 
combustion. The instant chosen was that of firing the 
grates. 

From the trials the volume of air necessary for the 
combustion of 1 lb. of coal was found to be 15.2 cubic feet. 

The temperature of the gases was taken at different 
p2ints—in the combustion chamber at d, in the uptake at 
m, and at the points in the nests of tubes indicated by 
a, b,e,e. The temperature was measured by means of 
small bars of copper. These were plunged in known 
weights of water, and the rise of temperature of the 
water was noted. 

The trials were made on two boilers that had between 
them 1076 square feet of heating surface. The ratio of 
the heating to the grate surface was varied from 35 to 30, 
and afterwards to 25. 


The dimensions of the boiler under trial were : 
Grate surface (at ratio of 25) 43.06 sq. ft. 
Heating surface of the tubes SS 
Total heating surface ... _ oa ee 
Ratio of heating surface to grate 


surface ~ 25, 30, and 35 
Section of side ashpit doors ... Dae 5, 
»» above brick wall... os OT os 
. of passage for gases entering 
tubes ... ae ae = Oe | > 
Section of passage for gases leaving 
tubes ... aoe bas nhs a ee 
Section of smoke pipe... cc ~~ MOR? 


Natural draught was used in all trials except the fifth 
and the sixth. 
Results of Trials. 














sc a 

—— e108 ie. 1 2 ipa SS 

oe em: 0S. ie os 

=] 4 % 

a n H - n 

Ratio of heating surface 

to grate surface xe 30 35 30 25 30 | 30 
Temperatures a .. - 863 674 726 831 | 903 | 924 
oe 6. -.| 889) 554 567] 632] 506 | 627 
* TA --| 882] 681 ate 545 | 651) 615 
°° O20 . 693 Ae me A 768 770 
we “ae .. 1660 | 990 | 1122 | 1585 | 1083 | 1145 
m Si oe 466 | 512 | 427] 510 
Length of trial .. hours 6 6.45 6 | 6 3 3 
Total coal burned Ib. 2216 | 3146 | 3326 | 3960 | 2693 | 3326 
Weight of residue o | 176 267 | 512] 836 | 229 | 285 
Pressure of steam am £0 43 50 | 50 48 | 43 
Temperature of feed .. 77 77 «70.6 | 80.5 69 70 


Coal per square foot 


grate .. =f -- 10.381 16.1) 15.46) 15.3 25 31 
Steam per pound of coal 10.67 9,58 9.28) 8.97) 8.02 | 8.75 
” ” com 
bustible .. in -.| 11.65 10.47 10.92) 9.8 | 8.763) 9.652 
Temperature of air... 71 79 «79 82 7) WW 
Draught in inches of 
water : | 
At base ofstack .... ae ~ | oe 
Combustionchamber .. aS -- | 0.10 | 
Furnace ae ‘ a is Sai: as 
Asbpit nx ° ee se oe 0.02) .. o 


In the third trial considerable air must have entered 
the boiler from the other boiler connecting with the com- 
bustion chamber, as the central doors to combustion 
chamber were closed. 


Resutts OF TRIALS (OLD Bortrr), 
For these trials the same boiler was used with the 
combustion chamber removed. The sides and the ends 
of the boiler were bricked up, and baftlers were inter- 
posed among the tubes to prevent the gases from rising 
directly to the stack. 
The trials were under the auspices of French naval 
engineers, as were those preceding. 
. gama draught was used in all the trials of the old 
oiler. 


Second. Third. 











--e- First, 
Ratio of heating surface to grate 
surface <b oe : 30 80 30 
Temperaturesa .. ah ee 460 509 510 
i Dk i 1006 965 670 
” € ae ee -. 1274 1119 1005 
. o ow ‘ie -- 590 748 656 
i m ee 690 568 670 
Length of trial . .. hours 6 3 3 
Pressure steam ee — 50 625 53.5 
Temperature of feed “ 73 72.4 74 
Coal per equare foot of grate .. 15,55 15.58 20.6 
Steam per pound of coal .. ee 6.725 5.436 6.526 
Temperature of air o. ss 77 77 79 


In all cases there was a thick black smoke at the time 
of firing and for some time after that. The flame in the 
furnace was reddish, showing incomplete combustion, 


(To be continued.) 





THE ELECTRIC LIGHTING OF 
EDINBURGH.* 
By Mr. Henry R. J. Burstatt, of London. 
(Concluded from page 574.) 
Leads.—The main leads from the dynamos are drawn 


through curved wrought-iron pipes let into the concrete, 
into chases in the centre of the engine foundation-block 





. Paper read before the Institution of Mechanical 
Engineers, 





(Figs. 4 and 5, pages 573 and 574 antc), along which they 
are carried to the chamber under the switchboard platform. 
The leads from the field winding of the machines are also 
carried in the same manner to their regulating resistances, 
which are placed under the platform; the switches for 
these resistances are fixed upon the handrail on the plat- 
form, in front of the switchboard, the leads from the 
resistances being brought up through the handrail. 

Switchboard and Conductors.—The switchboard, and the 
whole of the apparatus for regulating the dynamos and 
batteries, and for the distribution of the current, are 
placed on the platform (Figs. 4 to 6), and are directly 
under the eye of the engineer in charge. The switch- 
board consists of seven slate panels, each about 7 ft. high, 
and stands 4 ft. from the west wall of the engine-room, 
thus allowing ample room to do any work on the connec- 
tions, &c., at the back. The instruments and gear for 
regulating the battery are mostly placed on the centre 
panel, and those for the switching and manipulation of 
the dynamos and feeders are on the six outer slates ; the 
connections for the positive side of the system are on the 
left hand, those for the negative on the right, and the 
middle wire is connected on the centre panel. 

The arrangement of the switchboard and conductors 
is as follows: The feeders enter the building at a cellar 
under the pavement on the west side, and are brought 
along the wall under the platform in the form of heavy 
copper rods, which are carried on insulators, and pass 
up through the floor to their respective terminals at 
the back of the switchboard, and are attached to 
the terminals at the top of the board by cones and 
nuts. They are connected, through a duplex fuse and 
an ampere-meter, to heavy vertical copper bars on 
the front of the slates, von | bar having three holes in 
it, through which plugs can be inserted. The leads from 
the dynamos are carried in the form of insulated cable to 
their respective terminals at the back of the board, near 
the bottom ; and through fuses, automatic switches, and 
ampere-meters are connected to vertical copper bars fixed 
to the front of the slates, similar and parallel to the feeder 
bars. The automatic switches are so constructed that the 
switch, after being closed by hand, is held in place as 
long as the current flowing through it exceeds from 15 to 
20 amperes ; should it fall below this, a trigger is released 
and the switch is automatically opened, thus breaking 
the circuit and preventing damage if a machine should 
fail from any cause. Three heavy copper “ omnibus ” 
bars are fixed horizontally at the back of the three outer 
slates on each side, and are capable of being connected to 
any of the feeder and dynamo bars of that side by means 
of heavy copper plugs, which are inserted through holes 
in the vertical bars and slates, and screw into the omnibus 
bars at the back, the contact being made on the front 
bars by a faced collar. The feeders under ordinary cir- 
cumstances are all connected to the top omnibus bar, and 
are all in parallel. In order to connect any dynamo to 
the feeders, plugs are screwed into the top holes of the 
vertical bars coresponding with that dynamo, the brushes 
of the machine are put down upon the commutator, and 
the stop valve of the engine is fully opened so that the 
engine is running on its governor ; the switchboard atten- 
dant regulates the electromotive force of the machine 
until it is equal to that shown on the voltmeter between 
the top bars, and then closes the automatic switch, putting 
load on the dynamo by taking resistance out of its field 
circuit. During the whole time the machine is on circuit 
it is regulated by the switchboard attendant, the engine 
running on its governor with the stop valve full open ; the 
engine-driver has to attend only to the running of the 
engines and dynamos. For the sake of economy, how- 
ever, the engines are run somewhat slower at low loads 
than at full load ; after about three-quarters of the full 
load has been reached, the setting of the governor is 
altered, and the engine run at full speed. In order to 
take the machine off circuit, resistance is put into the field 
circuit until the current falls so low that the automatic 
switch opens; the driver then lifts the brushes out of 
contact, and shuts down the engine, 

Balancing Machines.—The foregoing description applies 
only to the high-volt machines; the connections for the 
balancing machines are somewhat different (Fig. 5). The 
leads for each of these dynamos are connected—through 
fuses, ampere-meters, and automatic switches, as for the 
high-volt machines—to two contacts of a double-pole 
switch on the centre panel, and can be connected alter- 
natively with two or three contacts, one of which is con- 
nected to the middle wire, and the other two to dynamo 
bars on the positive and negative sides of the switchboard, 
respectively. Thus each balancing machine can be put 
between the middle wire and either the positive or the 
negative side of theswitchboard. These machines are run 
in —— the same manner as the bigh-volt machines, and 
the whole of their regulation is done from the switch 
platform. 

In the circuit of each dynamo is a registering ampere- 
hour meter, from which are taken readings whenever the 
machine is started and stopped ; and the station records 
of the units generated are made up from these readings. 
Voltmeters are provided, which can be connected to the 
terminals of each dynamo by means of multipolar switches ; 
other voltmeters are also connected, so as to show the 
electromotive force between any of the omnibus bars on the 
— and negative sides, and also between the omnibus 

ars and the middle wire. A pair of voltmeters are fixed 
on the upper part of the centre slate, and are connected 
through multipolar switches, so as to show the pressure 
between the middle wire and the positive and negative 
wires respectively at any feeding point on the system ; and 
for this purpose light wires are brought back from the 
feeding points. The switchboard attendant is thus able to 
know directly the electromotive force on the distributing 
mains ; and regulates the electromotive force at the switch- 





board so as to keep this constant. 


The two lower ee omnibus _ can - =. 
nected by plugs to any er or any dynamo; by this 
means it . possible to run any feeder or feeders at a 
higher or lower electromotive force than the others, 
should occasion arise. The same two bars are also used 
for testing, and for the introduction of standard instru- 
ments into the circuit of any feeder, dynamo, or yon sw 
for the purpose of checking or calibrating the switch- 
board instruments without breaking any permanent con- 
nections or running the circuit on temporary connections. 
The instrument or standard resistance, &c., is connected 
between two of the omnibus bars, and the dynamo or 
feeder, &c., is plugged on one of the lower omnibus bars ; 
the current passes through the resistance, &c., to the top 
bar, which is on the outside circuit. In the actual run- 
ning of the station, considerable use is made of these 
spare omnibus bars. 

Battery.—In ordinary circumstances the two outer ends 
of the batteries are plugged on to the top omnibus bar on 
the positive and negative sides of the switchboard ; but 
can be disconnected either by removing the plugs or by the 
emergency switches. One of the cells near the inner end 
of each battery is connected with the middle wire through 
the regulating switch. Save under exceptional circum- 
stances, however, the electromotive force of the whole 
battery in series would be much too high for the circuit ; 
and, therefore, by means of a regulating switch any 
number up to 26 of the inner cells of each battery can be 
put in parallel with the inner cells of the other battery, 
thus keeping the electromotive force of the battery the 
same as that required at the omnibus bars to which the 
feeders are connected. When the dynamos are running, 
the battery regulating switch can be set so that no current 
is passing into or out of the battery: — more cells in 
parallel will lower the electromotive force of the battery, 
which will then be charged by the dynamos ; while putting 
fewer in parallel will raise the electromotive force of the 
battery, and cause it to discharge and thus to help the 
dynamos. Under normal circumstances the battery is 
charged while the load is light, more or less current being 
put into the battery as the load on the external circuit 
varies, 80 as to keep the engines running at that time as 
fully loaded as possible. During heavy load the battery 
is kept as far as possible with no current going either 
into or out of it; only after the dynamos are stopped is 
it discharged at all heavily, or when the load suddenly 
rises, and then only for short intervals. This method of 
regulating the battery by putting the centre cells in 
parallel, which is due to Mn B. M. Jenkin, necessitates 
connecting up to the regulating switches more cells than 
the usual arrangement of regulating by cutting out cells 
on the outer ends of the batteries; but it renders the 
manipulation of the battery much more simple, and doer 
away to a great extent with the somewhat troublesome 
charging of the back cells, that is to say, the cells at the 
outer end of the batteries, which also in the usual arrange- 
ment may be used for only a few hours or even only a few 
minutes in the day, while they have always to be charged 
and kept ready for work. 

Battery Connections.—The connections to the battery 
are shown on the diagram, Fig. 7, whereon is roughly 
indicated the actual manner in which the switches, &c., 
are arranged. Theconnections may appear somewhat com- 
plicated ; but in actual work the regulation of the battery 
is effected by moving only one wheel, like a steering 
wheel, fixed on the middle slate of the switchboard. The 
switches themselves are placed in the battery-room above, 
and are worked by wire ropes from the wheel below. A 
special circuit and switch is provided, by which the cells 
that are in parallel can be charged independently of the 
rest of the battery ; but in actual work this is not re- 
gularly used. In this arrangement of oe regulation 
the whole of the cells in the battery are always used, 
but the centre cells are not charged or discharged to 
such an extent as those which constantly remain in series. 
By properly choosing the time of charging, the regulating 
cells can receive rather more charge than they discharge ; 
and in order to enable the charging to go on at light load, 
when there is only a small drop on the feeders, the 
‘‘ hospital” or ‘‘ milking ” cells are connected up, as shown 
in the diagram, four on each side of the system, through 
two small switchboards on the switch platform. By suit- 
ably arranging the switches these cells can either be put 
in series with the main battery, or be put between the 
dynamo charging the battery and the feeders; in the 
latter case part of the current goes to the battery and part 
on to the circuit. The electromotive force of the dynamo 
charging the battery can thus be made higher than that 
required at the station end of the feeders ; and the battery 
can be charged with more of the regulating cells in series 
than would be possible if it was in parallel with the cir- 
cuit. This arrangement has the additional advantage 
that full use can be made of the hospital cells, which are 
usually standing idle unless any cell in the battery 
requires assisting. When used for this last purpose, the 
hospital cells are cut entirely off the circuit, and are put, 
two in series, in parallel with any cell which shows signs 
of weakness during the discharge of the main battery ; 
connections are made from the hospital cell switchboards 
in the engine-room to terminals in the battery-room, and 
adjustable resistances and ampere-meters are put into 
each of these circuits, so that the current passing from the 
hospital cells to the weak cell can be regulated, and is 
always under control of the switchboard attendant. 
Battery-Room.—Thebattery-room is directly over the west 
end of the low-tension engine-room, Figs. 4 and 6, and is 
reached by a spiral staircase directly from the switch plat- 
form. It has a fireproof floor covered with acid-resisting 
asphalte, and is well lighted and ventilated, having windows 
on both sides of the room, as well as a ventilator in the 
ceiling. The battery consists of 132 cells of the new 
Crompton-Howell 31-plate type. It is divided up into 





two half-batteries, positive and negative ; and is arranged 
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in two tiers on four rows of stands, which are of cast iron 
with wooden longitudinal bearers carrying the cells ; the 
eight hospital are arranged on separate stands. All 
the cells are similar, and have each a nominal capacity of 
1000 ampere-hours, the normal rate of discharge being 200 
amperes. They are contained in lead boxes, and stand on 

lass-oil insulators upon the longitudinal wooden bearers. 

‘he 26 cells in each half nearest the middle wire are con- 
nected up by solid copper rods with the regulating switch- 
board, which stands directly over the main switchboard 
below. Provision is made for a second battery of similar 
size, should it be necessary in the future. In the battery 
circuit there is a registering ampere-hour meter between 
the outer end of the battery and the switchboard, so con- 
nected that its pointer goes backwards on the dial during 
the charging of the battery, and forwards during the dis- 
charge. The mechanism issuch that the pointer is 10 per 
cent. slow on the charge; thus if the pointer is always 
brought back to zero by charging the battery, 10 per 
cent. more current will be put into the battery than is 
taken out. This percentage can be altered from time to 
time, as may be judged necessary. The regulating 
switchboard is connected up to the battery bars on the 
main switchboard, which are similar to the dynamo bars, 
and is also connected up to the middle wire. These con- 
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which the other machine is running, without having to 
synchronise the second machine; the two omnibus 
can then be synchronised, the alternator and circuits 
changed over at leisure, and all the circuits and _alter- 
nators run in parallel. In the outer circuit of each 
alternator is connected a registering watt-hour meter 
for measuring its output. Voltmeters are connected be- 
tween both of the inner omnibus bars and the outer omni- 
bus bar; and duplicate synchronising transformers with 
lamps and switches are provided between the two inner 
omnibus bars. In the exciting circuits are ampere-meters 
and regulating resistances, the switches of which are 
placed opposite the switches and ampere-meters of their 
respective machines. At present the switchboard is 
arranged for only two alternators and two circuits ; but it 
can be readily extended when required, the gear for new 
circuits extending in one direction, and that for new 
alternators in the other. The two circuits are at present 
connected only to the rectifiers for arc lighting. 
Rectifiers.—Opposite to the alternators, and standing on 
the same foundation block, are placed the Ferranti recti- 
fiers for the series arc-lighting, Figs. 4 and 5. These are 
three in number, one for each of the two circuits, and one 
to spare. They each consist of a self-regulating trans- 
former, of which the primary winding is connected to the 
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nections, as well as the special connections for charging 
the parallel cells and for the hospital cells, are carried in 
the form of bare copper rods by insulators on the engine- 
room wall to their respective terminals. The battery has 
ample capacity to meet the whole of the load of the 
station from daylight till the evening; thus during the 
summer time it can do the lighting during more than half 
the whole 24 hours, 

High-Tension Engine-Room.—The high-tension portion 
of the station consists at present of only two engines and 
alternators, with their switchboard, Figs. 4 and 5, and the 
rectifiers for arc lighting, with their regulating arrange- 
ments and switchboard; but in the immediate future 
this plant will be considerably extended. Each of the 
alternators is driven direct by a Willans three-crank 
engine of 150 indicated horse-power, on the same bedplate. 
The alternators are of the ‘‘ Portsmouth” type, with 
some modifications necessary owing to their increased 
speed of 450 revolutions per minute. Their armatures are 
stationary, and are of great strength ; the core, consisting 
of sheet-iron segments, is solidly bolted into the framing 
of the machine, with the coils threaded through holes in 
the sheet iron, well insulated, and completely inclosed in 
brass boxes. ‘The field magnets revolve, and consist of 
two heavy cast-steel discs, having on their circumference 
claws projecting sideways alternately over the field wind- 
ing, which is between the discs, and is well protected 
from injury. The exciting current is taken from the low- 
tension switchboard at 230 volts, and is only a few 
amperes. The alternators work at an electromotive force 
of between 2000 and 2200 volts, with a frequency of 524 
complete alternations per second. The main leads from 
the alternators, which are concentric, as well as the leads 
for the exciting current, are taken to the switchboard in 
chases similar to those in the low-tension engine-room. 
The arrangement of steam, exhaust, and drain pipes is 
similar to that already described for the low-tension 
engine-room. 

Switchboard.—The switchboard stands on the switch 
gallery, > 4 and 5, and is built up of slabs of slate, 

orming shelves projecting from the west wall of the 
engine-room, and divided up into compartments for each 
alternator and circuit by slate partitions. The outer pole 
of each circuit and each alternator is connected to an 
earth-plate at the station, the whole of the rest of the 
system being insulated from earth ; owing to this arrange- 
ment, all the switching can be done on the inner pole, 
which renders the switchboard and its manipulation very 
simple. The inner pole of each alternator and each cir- 
cuit is connected to two similar switches through ampere- 
meters and fuses, and can by these switches be connected 
to either or both of two omnibus bars at the top of the 
switchboard. In this way any alternator and any circuit 
can be connected, and the system can be worked at two 
different electromotive forces if necessary. The primary 
object of this arrangement, however, is to enable a 
machine to be thrown into circuit rapidly, by runnin 


omnibus bars of the high-tension switchboard, and the 
secondary winding is connected through a commutator 
and distributing switchboard to the arc lamps. One 
winding is hung on knife-edges in a frame, and is capable 
of movement nearer to and further from the other; this 
automatically keeps the current in the secondary winding 
constant at 12 amperes, varying the electromotive force 
to suit the number of lamps in circuit. Thecurrent from 
the secondary winding of the transformer is then changed, 
by a commutator driven by a synchronous motor, from 
an alternating current to a uni-directional pulsating cur- 
rent, which is distributed to the lamps. A small dis- 
tributing switchboard is placed close to the rectifiers, by 
means of which any rectifier can be put on to either of the 
high-tension omnibus bars, and either circuit of arc lamps 
can be put on to any rectifier ; and provision is made on 
this switchboard for extending the number of arc-lamp 
circuits. 

Schedule of Machinery and Plant in the Station. —In the 
boiler-house, Figs. 2 to 4, six boilers of 10 ft. 3 in. mean 
diameter and 12 ft. length, each estimated to evaporate 
actually 10,000 lb. of water per hour ; all fitted with super- 
heaters and mechanical stokers; contractor, Mr. G. Sin- 
clair, Leith. One duplex steam feed-pump. Two elec- 
trically driven feed pumps. 

In the engine-room, Figs. 4 to 6, the low-tension plant 
comprises eight Siemens dynamos: two have each an 
output of 450 amperes at 135 volts; two of 220 at 275; 
two of 600 at 260; and two of 865 amperes at 260 volts. 
The contractors for the engines, dynamos, steam and 
exhaust piping, feed pumps, heaters, &c., were Messrs. 
Siemens Brothers and Co., who also supplied the switch- 
board and all connections. 

The high-tension plant in the engine-room consists of 
two alternators, Figs. 4 and 5, each having an output of 
40 amperes at 2100 volts; a high-tension switchboard ; 
and three rectifiers for arc lighting, with switchboard. 
The contractors for the whole were Messrs. 8. Z. de 
Ferranti. 

{In the battery-room, Figs. 4 and 6, 140 Crompton- 
Howell 31-plate cells, for which the contractors were the 
Crompton- Howell Electrical Power Storage Company. 

Mains.—In the three-wire system of distribution for the 
northern and central districts, the electromotive force be- 
tween the two outer conductors, positive and negative, is 
230 volts, while that between the middle wire and the 
positive or negative is 115 volts. The latter is the elec- 
tromotive force of the lamps on the consumers’ premises, 
no trouble being now experienced in obtaining glow- 
to work at this electromotive force, or even higher. Dis- 
tributing mains are laid throughout the streets marked by 
full lines in the map, Fig. 1, page 573 ante; all three wires 
are laid in those streets where the demand for current is 
large. In the other streets the positive and middle wires 
are laid on one side of the street, the negative and middle 
on the other; and aspare way is left on each side for a third 
conductor, should the demand require it. The distribut- 





the machine up to full volts on one omnibus bar, an 
changing circuits over from the other omnibus bar, on 





ing mains are all in parallel, and are connected up through- 


so as to insure equality of pressure, and to admit of dis- 
connections being made without interrupting the supply. 
Feeders.—The feeders from the station, which are 
marked in the map, Fig. 1, are connected to the dis- 
tributing mains at 16 points. They consist of two 
conductors only, the positive and negative; the middle 
wire is inter-connected throughout as much as possible, 
and is brought back from three districts on the system. 
The cables are put in parallel at the station, and one con- 
nection only is made to the switchboard. The positive 
and negative sides respectively of all the feeders are put 
in parallel at the switchboard ; but any feeder or feeders 
can be put on a separate machine if required. 
Balancing.—As far as possible, consumers in each street 
and district are balanced against one another by connecting 
them alternately between positive and middle wires and 
between negative and middle wires ; large consumers have 
all three wires taken into their premises, and their lights 
balanced against one another in a similar manner. But 
however carefully this balancing is done, it is impossible 
to get a really accurate balance; the ‘‘out of nce” 
current varies from hour to hour, and even from minute 
to minute, and is different on different days of the week. 








out the system; rings are completed wherever possible, 


The amount out of balance is compensated for at the 
station by means of the balancing machines, one of which 
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can be put on either side of the system; the balancing 
during the light load is done from the battery alone. 
Light wires, forming —— leads or pilot wires, are 
brought back from all three conductors at each feeding 
point, and are connected to the feeder voltmeters on the 
switchboard ; so that the pressure at the feeding points 
at any part of the system is directly known at the 
station, and the necessary regulation made for keeping 
the electromotive force constant. The distributing mains 
are brought back to the station, but are used only for the 
supply of light and power there ; no regulation is done on 
the mains anywhere, except to the feeding points. 

High Tension.—No high-tension feeders or distributing 
mains haye yet been laid. They will be laid as concentric 
cables in ring circuits, and banked transformers in small 
sub-stations will be used wherever advisable, while houses 
in districts where the lighting is scattered will be served 
by_isolated transformers. e concentric cables will be 
pulled into Doulton stoneware casings under the footways, 
and into cast-iron pipes under the roadways. The casings 
have already been laid in those streets which have been 
opened up for the low-tension mains; and the work of 
laying the high-tension mains in the southern and eastern 
districts is now being proceeded with. 


Roapwork. 

Distributing Mains.—Practically the whole of the dis- 
tributing mains are laid as cable insulated with india- 
rubber, heavily braided, drawn into Doulton stoneware 
casing under the footways, and into either Crompton- 
Davis cast-iron casing or cast-iron pipes under the road- 
ways, Figs. 8 and 9. Abt all crossings, and at inter- 
mediate places on the footways, brick junction-boxes are 
built for the purpose of drawing in, connecting, and 
testing, and smaller brick boxes are provided at suitable 
intervals, where connections are made to consumers ; but 
for this purpose, when s is limited, a special length of 
Doulton casing is provided, which is so made that it can 
be easily split longitudinally and removed; the house 
connection is then made with vulcanised joints, and the 
casing replaced and jointed up with a special collar and 
bitumen cement. The collar is provided with a socket, 
into which the pipe carrying the house connection can 
be jointed. A mark is made on the kerb to indicate 
the position of the service box; and the pavement is 
then replaced. These service boxes are found to be of 
great use, owing to the number of cellars under the pave- 
ment. The brick junction-boxes are covered with a cast- 
iron frame, which is fitted with a cast-iron cover filled 
in with concrete, a water-tight joint being made with 
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the frame. In most places the bottom of the box is 
filled in with dry rubble, so as to form a drain for any 
water which may find its way in; but where water has 
been found in the soil, the bottom of the box is concretsd, 
and the whole made water-tight. Where it has been 
necessary in some places to put junction-boxes in the 
road, they have been made as water-tizht as possible, and 
covered with a double cover, the upper beiog a heavy 
cast-iron cover with wood blocks let into it. Boxes 
in the road have been avoided as much as possible, 
as it is found so difficult to make a satisfactory job 
of them. In a few places the distributing mains have 
been laid as bare copper strip, carried on stoneware 
insulators in concrete culverts. 

Feeders.—Wherever sufficient space has been found 
under the footways, the feeders have been laid as bare 
copper strip, carried on stoneware insulators in concrete 
culverts. Across all roads, and where there has not been 
sufficient space for culvert, the feeders are laid in Siemens 
armoured cable, laid direct in the ground with a tarred 
board over them to act as a protection to them and as a 
warning to any workmen opening the ground, The cable 
has everywhere been laid of greater section than the 
copper strip in the rest of the feeder, so that the capacity 
of the feeder can be largely increased, and yet the re- 
sistance be kept right, by pulling in additional copper 
strip into the culverts, without bringing the current 
density up to any excessive amount in the portions laid 
in cable. Thus the feeders can be made to carry con- 
siderably more current than that for which they are now 
designed, with the same drop of electromotive force, and 
without either disturbing the streats or overrunning any 
of the cables. All the feeders have been designed to have 
a total drop of 44 volts at full load. In the culvert the 
copper strip is laid in lengths of about 20 yards, witha 
brick inspection-box at each joint; so that the culvert 
can be easily seen by means of a lamp pushed into it, and 
the strip can be readily drawn out and in, as required. 
The joints are made by tinning the ends of all the strips, 
and clamping them together by a gun-metal grip-box 
with two &-in. bolts ; at the feeding points the feeders 
are connected to the mains by short pieces of cable. 
I.verywhere the culvert is kep} quite straight in plan, but 
with a fall towards every junction-box or inspection-box. 
The strip is in no place lower than 2 ft. below the level of 
the pavement ; for it has been found elsewhere that it is 
impossible properly to inspect or do any work to culverts 
which are constructed at any great depth. There is 
nowhere any culvert under a roadway. 

Potential Leads.—These lines, by which each feeding 
point is connected back to the station, consist each of three 
sets of wires, insulated with specially prepared paper, 
laid up together, and covered with the same material, a 
lead tube being drawn over the whole. These leads are 
drawn into special ways, either in Doulton stoneware 
casing or cast-iron pipe, laid alongside the culverts; and 
are joined up into one length back to the station. The 
joints are made in a brass tube, soldered on to the lead 
sheathing, and containing insulating oil; the wires are 
kept separate from one another by fibre discs, 

Connections.—The whole of the cable connections are 
made by cone connectors, sweated on to the cables, and 
fitting into gun-metal connecting blocks, Fig. 9. The 
cones are all the same size for all sizes of cable, and are 
interchangeable ; when the section of cable exceeds 0.7 
square inch, two cones are used ; the taper employed is 
one in eleven, which makes a good fit and is yet readily 
disconnected. The cone connecting blocks are made in 
four sizes, having two, three, four, or five holes bored in 
them. The holes are bored conical to fit the cones on the 
cable connectors ; and the blocks are interchangeable with 
one another. The armoured cables, which are all of large 
section, have special connectors sweated on to them, and 
these have either one or two of the standard conical holes 
bored in them ; the connections to the distributing mains 
are then made by one or more short lengths of cable 
having cone connectors at each end. Enough slack is left 
in the boxes to allow the ends of the cables to be turned 
upwards ; they are then connected together by slipping 
the connecting block on them, and the cones are drawn 
tight into the holes by means of a nut fitting upon a 3-in. 
screw on their ends. In order to obviate any trouble 
from end leakage through water dripping on the bare 
terminals, and also to minimise the risk of short circuits 
through accidental contact between the blocks, stoneware 
caps are dropped over the connectors, and entirely cover 
all bare metal. 

Public Lighting.—The streets tinted on the map are 
lit by electricity, by means of altogether 176 public 
arc lamps. In the streets dotted black the arc lamps 
are run four in series off the distributing mains; 
and each series of four is provided with a fuse, 
switch, and line resistance. Hach lamp in the series is 
also provided with an automatic device, which, in the 
event of the lamp failing, cuts it out and introduces into 
the circuit a resistance equal tc the lamp, so that the 
other lamps in that circuit are not affected. The lamps 
in Princes-street are constructed for a normal current of 
15 amperes, and all the other low-tension lamps for 10 
amperes. 

In the streets in which no low-tension mains are 
laid, the lamps are run on special high-tension series 
circuits from the rectificers at the station. There are 
at present two series circuits, both of which are laid in 
all the streets lit by high-tension lamps, and the lamps 
are connected alternately to each circuit. The circuits 
are laid as concentric cable drawn into cast-iron pipes, the 
outer conductor of the cable being insulated. There are 
24 lamps on each circuit, each provided with an automatic 
cut-out in case of its failing to act; and also with aswitch 
in the pillar, by which it can be entirely disconnected from 
the circuit if necessary, while the switch is so made as to 
complete the circuit for the other lamps. 





In arranging the circuits for the arc lamps, care has 
been taken to put alternate lamps on separate circuits in 
all streets, whether run from the distributing mains or 
from the series circuits. This minimises the risk of any 
street being left in darkness by the failure of any circuit ; 
and also allows half the lamps to be switched off at or about 
midnight, still leaving the streets well lighted. The arc 
lamps are of Crompton-Pochin type, and are fitted with 
18-in. spherical globes. They hang from the bracket of a 
cast-iron pillar, the centre of the globes being 23 ft. above 
the level of the pavement. In Princes-street the lamps 
are about 45 yards apart, and are on one side only of the 
street. In other parts of the city the lamps are about 
60 yards apart, and are placed alternately on the two sides 
of the street. 

No contractor was employed for the roadwork or laying 
of the mains ; the whole of this work, including the erection 
of the arc-lamp posts, was carried out by the resident 
engineer, Mr. E. W. Monkhouse, with his own staff of 
workmen. The armoured cables were supplied by Messrs. 
Siemens Brothers and Co., the unarmoured cables by the 
Henley’s Telegraph Works Company, and the India- 
Rubber, Gutta-Percha, and Telegraph Works Company, 
Silvertown. The potential leads were supplied by the 
British Insulated Wire Company. The stoneware casing 
was manufactured by Messrs. Doulton and Co., and the 
cast-iron work by Messrs. Maclaren and Messrs. Shaw 
and Co., of Glasgow. The copper wen supplied by 
Messrs. Bolton and Co., of Oakamoor Works. The posts 
for the arc lamps were designed by the Edinburgh School 
of Art, and the castings were made by Messrs. Mackenzie 
Brothers, of Edinburgh. The whole of the arc lamps were 
supplied and fixed by Messrs. Crompton and Co., of 
Chelmsford, who also supplied the cable cones and 
connectors, 

In this account of the electric lighting of Edinburgh 
the author has endeavoured to describe the arrangement 
of the plant and mains, and any details in their design and 
construction which may be of interest, without discussing 
general principles, or the advantages or disadvantages of 
any individual svstem. Having himself had the good 
fortune to be connected with this particular work from 
its earliest stage to its opening. he desires to express his 
deep indebtedness to Professor Kennedy for permission to 
prepare the present paper and to use the drawings from 
which the diagrams have been enlarged ; and also for his 
suggestions and assistance, without which it would have 
been impossible for this paper to be laid before the 
Institution, 





H.M. Torrgpo-Boat Destroyer ‘ Licurnine.”—Ona 
November 5 the official trial was made of the torpedo- 
boat destroyer Lightning, the second of the three torpedo- 
boat destroyers which Palmer’s Shipbuilding Company 
have built at Jarrow-on-Tyne. The first of these boats 
was the Janus, which did remarkably well, making 27.89 
knots on her three hours’ trial. The Lightning has done 
even a trifle better, her mean speed on the three hours being 
27.944 knots; one run, presumably with the tide, being 
timed at 1 minute 55 seconds. The trial was made on the 
Maplin mile, Lord Charles Beresford being in command, 
with Mr. Welch and Mr. Emdin representing the 
Admiralty, Mr. Anstey the engineering department of 
the Dockyard, and Mr. E. Cornish the Medway Reserve. 
Mr. J. W. Reed, the engine works manager of Palmer’s 
Company, was in charge on behalf of the contractors. 
The Lightning is 200 ft. long and 19 ft. 6 in. broad ; she 
has triple-expansion engines and Reed water-tube boilers 
The propellers are of aluminium bronz3, The steam 
pressure was 195 lb. and the mean revolutions 368 per 
minute. The amount of coal burnt during the six hours 
is stated to have been 14 tons. After the speed trials 
the turning trials and stopping and starting trials were 
made. Seven seconds was the time recorded as being 
occupied in going from full speed ahead to full speed 
astern. The Lightning also made a very good passage 
from the Tyne to the Thames, the run being done in 
134 hours, but she unfortunately met with an accident 
near the Nore. 





ARGENTINE AGRICULTURE.—Agriculture has acquired 
a remarkable development in the Argentine Republic 
during the last six years. This is due to two causes: 
first, a considerable addition to the population of the 
Republic by reason of European immigration; and 
secondly, the heavy premium on gold at Buenos Ayres, 
which has rendered the exportation of wheat extremely 
profitable to Argentine agriculturists. In 1889, the 
exports of agricultural products of all kinds from Argentina 
amounted to 493,500 tons. In 1890, the total rose to 
1,108,000 tons, although in 1891 it receded to 528,000 tons. 
In 1892, the figures resumed their onward course, and a 
total of 1,074,700 tons was attained for the year. In 1893, 
the corresponding aggregate was 1,312,300 tons, while last 
year it went by leaps and bounds to 1,915,000 tons. The 
value of the agricultural produce exported from Argentina 
was returned in 18£9 at 2,057,600/. ; in 1890, at 5,228,2007. ; 
in 1891, at 3,908,400/. ; in 1892, at 5,774,400/. ; in 1893, at 
6,179,8002. ; and in 1894, at 6,794,400. It results from 
these data that during the six years the Argentine 
Republic exported 6,431,500 tons of agricultural pro- 
duce, representing an aggregate value of 29,940,800/. 
As a result of the agricultural activity which has pre- 
vailed in Argentina during the last six years, the Re- 
public has made large imports of agricultural machinery 
from Europe. The value of the machinery thus imported 
in 1889 was 248,000/. ; in 1890, 66,6662. ; in 1891, 111,0007.; 
in 1892, 405,2007.; in 1893, 657,800/.; and in 1894, 
536,4007.; making an aggregate for the six years of 
2,025,000/. The countries which furnished the greater 

rt of this machinery were Great Britain, the United 
States, Germany, and Belgium; smaller imports were, 
however, also made from Sweden and France. 





THE GROWTH OF THE PORT OF 
HARWICH.* 


By Mr. Wm Bret, General Manager, Great Eastern 
Railway. 


THE occasion of the meeting of the British Association 
at Ipswich, the chief town of the county of Suffolk, and 
one of the most thriving commercial towns in the eastern 
portion of the United Kingdom, has been considered a 
suitable one for the reading of a paper on the growth of 
the port of Harwich. Harwich, although in the county 
of Essex, is a near neighbour of Ipswich, and is sepa- 
rated only from it by its harbour and the River 
Orwell. Harwich was made a borough in 1318, by charter 
granted by Edward II.; it is often referred to in old 
records as being an important mail packet station; 
as a place of considerable maritime importance where 
the British fleet in the old days of war used to be as- 
sembled ; as a military station; and as a point of em- 
barkation by royalty. It possesses a very fine harbour, 
large enough and sufficiently protected from the weather 
to afford shelter for many hundreds of vessels, and there 
are men now living who remember having seen over 600 
vessels safely sheltered there during a furious gale which 
lasted some days in the year 1845. 

Up to 1836, when the mails were transferred to Dover, 
it was probably the most important mail packet station 
on the English coast for communication with the Conti- 
nent; as many as 80 mail packets plying to and from 
Gottenburgb, Cuxhaven, Helvoetsluys, and other Con- 
tinental ports were stationed there during the long wars 
with France in the last and early portion of the present 
centuries, and it was at Harwich that Edward III., 
after announcing his intention to defend the safety of 
his kingdom and recover the rights of his crown, em- 
barked in 1340 and with a British fleet of some 260 sail 
attacked the French and gained the great naval victory 
off Sluys in Flanders. 

Shortly after the general peace was declared in 1815, 
that portion of the British Army then stationed at Har- 
wich was removed, but the Harwich of to day is strongly 
fortified, and there is a warship in the harbour ; it is also 
a Trinity Board dépét for that part of the coast, from a 
point near Clacton on the south to Aldboro’ on the north. 

Harwich returned two members of Parliament as early 
as 1344; by the Reform Bill of 1868 the number was re- 
duced to one, but in 1885 Harwich ceased to be a partia- 
mentary borough, and became part of the Harwich Divi- 
sion of the County of Essex. It is a singular fact that 
from 1857 to 1859 the two members were father and son, 
Messrs. John and Robert John Bagshaw. The popula- 
tion of Harwich and of the two adjoining parishes of 
Dovercourt and Ramsey in 1831 was 5005 ; in 1861 it was 
5675, or, in other words, it had only increased 670 during 
the previous 30 years. In 1871 it was 6770; in 1881, 
8599 ; and in 1891, 10,079. 

During the seventeenth century, and up to about 1840, 
the sea made great inroads; extensive portions of land 
were washed away; Landguard Point, on the Suffolk 
side of the harbour, advanced and the value of the har- 
bour was being seriously reduced ; the position of affairs 
was inquired into by the Royal Harbour Commission of 
1844, with the result that Parliament was asked for a 
grant, and an expenditure of 125,000/. was incurred ; the 
harbour had been of great use during old wars, and must 
be again in the event of another North Sea war, because 
it is the only sheltered port between the Thames and the 
Humber. But some further works were considered 
necessary, and in 1862 the House of Commons appointed 
a Committee to consider the best means of preserving 
Harwich Harbour as a harbour of refuge, and in 1863 the 
Harwich Harbour Act was passed, which provided for the 
constitution of a Conservancy Board consisting of nine 
members, one being appointed by each of the following 
authorities: The Treasury, the Admiralty, the Trinity 
House, the Corporation of Harwich, the Corporation of 
Ipswich, the Ipswich Dock Commissioners, and the 
owners and occupiers of land in Mistley and Manningtree 
abutting on the River Stour, and two by the Board of 
Trade, to take charge of the harbour and to execute 
necessary works, and to levy rates on ships using the har- 
bour. The Conservancy Board, under the authority of 
this Act, and with the aid of a grant of 17,000/. from Par- 
liament, expended from 1864 to 1894 about 60,000/. in 
maintaining and improving the efficiency of the harbour, 
which now is in very excellent condition. 

The fishing industry of the port reached a high point in 
the year 1778, when the fishing fleet numbered 78 sail of 
first-class boats, and at that time Harwich is reported to 
have been the principal fishing port on the east coast ; but 
the hostilities with France greatly hindered its opera- 
tions, and on the cessation of these the fishermen began 
to change their fishing grounds, and in course of time 
Great Grimsby, in Lincolnshire, took the bulk of the 
trade. Great Grimsby offered the advantage of railway 
accommodation in 1848, whereas Harwich was without it 
till 1854, up to which time the Harwich fish, which found 
a market by rail, had to be conveyed by road to Col- 
chester, a distance of 21 miles, or to Manningtree, a dis- 
tance of 11 miles, At the present time the number of 
first-class boats registered at the port is six orly, but of 
recent years there has been a large increase in the small 
boats engaged in shrimping, which to-day number about 
100, 


The principal trades of the town are shipbuilding and 
timber, and Portland cement is manufactured in the ad- 
joining parish of Dovercourt. The a is carried 
on in the old Royal Naval Yard, which it is thought pro- 
bable was first constructed by Eleanor (the Consort of 





* Paper read before the British Association, Section G, 
Ipswich Meeting 


erage 


es Lo eee 








SORE TPIS 











Nov. 15 1895. | 


ENGINEERING. 





621 








Edward IL.), who fortified the town, when rebolling 
against her husband, in 1326. 

Daring the summer season large numbers of people 
resort to both Harwich and Dovercourt, where there is 
good sea bathing. In addition to the railway service, a 
steamer runs to and from London, Ipswich, and Harwich 
during the summer months, and several steamers ply each 
day throughout the year between Ipswich and Harwich by 
the River Orwell, which presents some very pretty scenery. 

But Harwich, with all its great advantages, its geo- 
graphical position with the Continent, its fine harbour, 
its position in an agricultural district where labour was 
cheap, and its very moderate harbour dues, had at no time, 
until within the last 30 years, a large trade. In 1853 the 
number of sailing vessels entered at the port was 664, and 
the tonnage 48,183 tons ; of steamers the number was nil. 
In 1862 the number of sailing vessels entered was 621, 
and the tonnage 42,195 tons ; of steamers the number was 
one, and the tonnage 383 tons. It was the last quarter of 
the year 1863 that witnessed the beginning of the large 
trade now carried on at Harwich. In that year the 
number of sailing vessels entered was 605, and the tonnage 
42,072 tons; of steamers 29, and the tonnage, 7703. Its 
development was retarded for many years for want of 
railway communication. A railway was projected as 
early as 1836, but one was not made until 1854, although 
there was the main line of railway from London to Ipswich 
running within 11 miles of the port in 1846. It may 
appear strange at this date, that with its great advantages 
Harwich should have been without a railway, and its de- 
velopment have been delayed so long, but this is ex- 
plained by the fact that up to 1862 the railways in East 
Anglia belonged to practically five different companies, 
viz : the Eastern Counties, the Eastern Union, the Nor- 
folk, the East Anglian, and the Newmarket. They had 
no interests common to all sufficiently great to take care 
that the railways most needed were made first, or to 
induce them to arrange their working in a manner best 
suited to meet the requirements of the district as a whole; 
the interests of some were opposed to the interests of the 
others, and even where this was not so, the competition 
between some of the companies became so fierce, that feel- 
ing rather than judgment seems to a considerable extent 
to have actuated their doings. Neither of the five com- 
panies proved a success, although in the report of the 
directors submitted to the shareholders of the Eastern 
Counties Railway Company at the first general meeting, 
held atthe London Tavern, Bishopsgate-street, London, on 
September 26, 1836, it was stated that a dividend of at 
least 22 per cent. might be expected, and one of the share- 
holders remarked, ‘‘ If this undertaking fails in producing 
the dividend of 22 per cent. calculated upon in the report, 
then I must say human calculations and expectations can 
no longer bs depended upon.” One of the speakers at 
that meeting was the late well-known, very able, and 
generoue Mr. John Chevallier Cobbold, a man who is still 
affectionately remembered by many inhabitants of this 
borough, which he uninterruptedly represented in Parlia- 
ment from 1847 to 1868. His speech was a practical one, 
omitting all reference to what the dividends might be. 
Another speaker at the same meeting was the late Mr. 
Thomas Prentice, of Stowmarket, in this county, who had 
a very high reputation, and carried on an extensive busi- 
ness as a merchant, and he also avoided all mention of 
dividends. 

The general condition of each company was one of more 
or less difficulty—sometimes dividends were paid, some- 
times they were not; the one fixed quantity was discord. 
In this state of things it is scarcely to be wondered at that 
Harwich long remained without a railway ; but the two 
companies most interested in the port, the Eastern 
Counties and the Eastern Union, came at length to an 
understanding whereby the Harwich Railway was com- 
menced in 1852, and completed and opened in 1854 by the 
Eastern Union Company, the Eastern Counties Company 
guaranteeing a certain return on the outlay. With the 
view of improving the position of the companies them- 
selves, and of giving the district of Hast Anglia increased 
accommodation, certain arrangements were entered into 
between the companies in 1852 and 1854, whereby the 
Eastern Counties Company became the workers from 1854 of 
allfiverailways, but withnovery happy results. Differences 
of various kinds batween some of the companies cropped 
up, and arbitration and law were resorted to, but Harwich 
at last had a railway; and fortunately the Act of 1854, 
which sanctioned the arrangements of the same year, 
provided for a future general fusion of interests by re- 
quiring that the Eastern Counties Company should deposit 
in Parliament before 1862 a Bill for the amalgamation of 
the five companies. 

In 1855 and 1857 two or three attempts were made to 
establish a steamboat service with the Continent; they 
were all of a limited character, and all failed; the steamers 
were of an inferior class ; they were not suited to compete 
successfully with others running from other ports, and 
neither the Eastern Counties nor the Eastern Union 
Company, with large differences of opinion existing 
between them on several important matters, seem to have 
eared to undertake the expense which was nec2ssary to 
insure success. In 1861 the Eastern Counties Company 
deposited a Bill, as required by the Act of 1854, for the 
amalgamation ; it contained clauses empowering the new 
company—to be called the Great Eastern Railway Com- 
pany—to acquire and work steamboats on their own 
account; the Bill, with sundry alterations and additions, 
was passed, the rival companies of so many years became 
extinct, and the Great Eastern Railway Company came 
into existence in 1862—but Parliament struck out the 
steamboat clauses. In 1862 the Great Eastern Company 
deposited a Bill asking for steamboat powers, which were 
granted by the Act of 1863, passed in July of that — 
and from that date the success of Harwich as a large 
trading port with the Continent was assured. 





It was in October of that year that the company com- 
menced a service to Rotterdam ; it hada small beginning. 
Two hired paddle boats, limited to the conveyance of 
goods and cattle, made three journeys a week ; there were 
the usual hundred and one arrangements to be made which 
are necessary in establishing a service with large ramifica- 
tions and large future prospects. Agents had to be ap- 
pointed ; through fares and rates arranged, and negotia- 
tions entered into with traders and others. The views of 
friends and foes had to be considered and reconciled as 
far as possible, and especially the opposition of the 
General Steam Navigation Company, which had been in 
possession of a large portion of the London and Rotterdam 
trade for so many years, had to be reckoned with ; there 
had also to be settled the question of the exact lines of 
the new steamers which were to be ordered for the pas- 
senger traflic, because, whilst it was recognised that they 
should be of such a character as would commend the 
route to the favourable attention of the public, still they 
had to be of comparatively small draught in conse- 
quence of the Brielle Bar, which existed at the mouth 
of the River Maas runnivg up to Rotterdam. Oa the 
whole, although there were some dissentients, the 
undertaking commended itself to the approval of the 
public generally, and Harwich rejoiced at finding 
itself once again established as a route to the Continent. 
The passenger steamers constructed for, and owned 
by, the company commenced running in July, 1864, three 
times a week at a “ fixed” hour in connection with an 
express train from London, but in the following Septem- 
ber, varying hours of runuing were substituted for “‘ fixed” 
hours, because on account of Brielle Bar punctuality could 
not at all times be observed. In August of the same year 
a steamer began to run once a week to Antwerp, and in 
the following month twics. From that time the number 
of sailings made weekly varied according to the time of 
year or other circumstances until June, 1875, when the 
Rotterdam service was permanently made a daily one on 
weekdays, and July, 1882, when the Antwerp service 
was made a daily one on weekdays also. Since June, 
1893, when the Hook of Holland railway opened, a Sunday 
service has run to Rotterdam. 

The Dutch Government, in order to enable vessels to 
avoid Brielle Bar, constructed a new waterway to the 
Maas through the Hook of Holland, which was opened in 
1872, and the s.s. Richard Young, of Harwich, was the 
firsb sea-going vessel to pass through it on March 9 of that 
year ; the work is regarded as a great engineering achieve- 
ment, marking an epoch in the prosperity of Rotterdam 
and the whole of Holland—and of Harwich also. After 
the opening of the new waterway the company’s steamers 
regularly used it and abandoned Brielle Bar, and ‘‘ fixed ” 
hours of running were resumed in March, 1874. In 1882, 
on the opening of the Great Northern and Great Eastern 
Joint Railway, through carriages commenced running 
from Doncaster to Harwich ; and in 1888 from Birming- 
ham by the London and North-Western Railway, and in 
1894 from Birmingham by the Midland Railway. The 
number of passengers carried to and from Rotterdam and 
Antwerp in 1866 was 9350; in 1874, 35,391; in 1884, 55,590; 
and in the Avtwerp Exhibition year of 1894, including 
the Hook of Holland, 136,316. The weight of goods 
carried in 1864 was 17,560 tons ; in 1874, 94,250 tons; in 
1884, 184,086 tons; and in 1894, 191,445 tons. 

In 1880 the United Steamship Company of Denmark 
commenced a service between Esbjerg and Harwich, and 
have three sailings a week. In 1884 Messrs, H. J. Perl- 
bach and Co. commenced a service between Hamburg 
and Harwich, but this ceased in 1858 when the General 
Steam Navigation Company started a service, and two 
sailings are now made to Hamburg each week. The 
number of passengers carried to and from Esbjerg in 1894 
was 1386, and the weight of goods 42,608 tons ; the number 
of passengers to and from Hamburg during the same year 
was 3474, and the weight of goods 33,156 tons. 

The Continental service at Harwich as it exists to-day 
is this, viz.: There is a sailing every day in the week for 
passengers and goods to the Hook of Holland and Rotter- 
dam; a sailing every weekday to Antwerp for passengers 
and goods; a sailing for goods only four days a week to 
Rotterdam ; a sailing for passengers and goods to Esbjerg 
three times a week; and a sailing for passengers and 
goods to Hamburg twice a week, or a total of 22 sailings 
a week, 

The gross tonnage of the steamers owned by the Great 
Eastern Company, with which the passenger service was 
commenced in 1864, was about 750 tons; that of the new 
steamers now running is about 1700 tons. The running 
speed of the original steamers was about 10 knots per 
hour, and of the new steamers is about 16 knots, and no 
finer vessels leave the English coast for the Continent at 
the present time. Both the Rotterdam and Antwerp 
steamers originally embarked and landed their passengers 
and goods at the old pier at Harwich, which then be- 
longed to the Harwich Corporation ; it was not altogether 
suited for the purpose, and as the trade increased, a new 
and more suitable pier was constructed, a little farther 
west, called the Continental pier, but greatly superior in 
all respects as it was to the other, the growth of the 
trade was so rapid that still larger accommodation was 
soon found to be necessary. The question of the new site 
was the occasion of some unpleasant criticism ; both the 
company and the corporation desired it should be at 
Bathside, which is within the confines of the borough of 
Harwich, but difficulties arose, which it is not necessary 
to enter into, and the site ultimately selected was that 
on which the present Parkeston Quay stands on the 
River Stour, about a mile west of the Continental pier, 
and which, although not within the limits of the borough, 
is within the limits of the port. The area of dry land 
acquired by the company was 238 acres, and 431 acres of 
foreshore and land under water. The quay is 1800 fo. 
long, but it is so designed, and ali the works in connec- 





tion with it are so constructed, that its length can be 
doubled when found necessary ; cranes worked by steam 
and capable of lifting any weight up to 30 tons, and all 
other appliances necessary, are provided. The number of 
officers and servants employed by the company is about 
1100; the amount of salaries and wages paid yearly is 
90,000/., and adjoining Parkeston Quay a new colony has 
arisen where many of the servants reside. For the con- 
venience of passengers there are large and handsomely 
furnished waiting and refreshment rooms, and a hotel for 
those desiring to break their journey. The whole of the 

remises are lighted by electricity, and are not surpassed, 
if equalled, at any point in England for embarkation to 
the Continent. 

There is no doubt but that Harwich will again soon 
become a mail station ; efforts have been in progress for 
many years to attain that end; one by one they are being 
attained. The one thing which was, perhaps, more neces- 
sary than any other was the construction of the long- 
talked-of railway from Rotterdam to the Hook of Hol- 
land, which is a point on the Dutch coast about 100 
miles from Harwich. This railway was opened in 1893, 
and, simultaneously, a large and very conveniently 
arranged quay at the Hook, alongside which large steamers 
can lie at all states of the tide. The Harwich route 
thereby became one of the principal highways between 
England and Germany, and it is the quickest route to 
Amsterdam, The Hague, and other important places in 
Holland. It is also, although not at present the quickest, 
@ most convenient and comfortable route to Berlin, 
Cologne, and other important centres in North and South 
Germany. The Dutch authorities, sensible of the im- 
portance of securing as much trade as possible through 
Holland, are now constructing a short railway round 
Rotterdam, which will shorten the distance via Harwich 
to Berlin, Northern Germany generally, and Russia, by 
25 miles, which, when completed, will still further add 
to the importance of Harwich. At the present time pas- 
sengers leave the Liverpool-street Station, London, at 8.30 
in the evening; they reach Parkeston Quay at 10, step from 
the train to the boat, and are landed at the Hook of Holland 
at 5.50 the next morning, where express boat trains are in 
readiness to convey them forward. In connection with the 
steamers a first and third class dining-car express train 
leaves York at 3.50 p.m. on weekdays for the convenience 
of passengers from the Great Northern and Lancashire 
and Yorkshire districts and places on the east coast route 
to Scotland ; at Lincoln through carriages from Man- 
chester for the accommodation of the Manchester, Shef- 
field, and Lincolnshire district are attached to the same 
train, and at March, through carriages from Birmingham 
and Wolverhampton, for the convenience of passengers 
from the London and North-Western and Midland dis- 
tricts, and places on the west coast route to Scotland. 

In this way passengers from nearly all parts of England 
travelling to the Continent are able to avoid passing 
through London, and the consequent change by cab from 
one terminus to another, an advantage contributing very 
considerably to the progress of Harwich. Commencing 
on October 1, further improvements will be made in 
the service; the sea passage from Harwich to the 
Hook will be reduced by 40 minutes, and Rotterdam 
reached at 6.16 a.m., instead of 7.31 a.m. ; Amsterdam 
at 7.32a.m., instead of 8.30 a.m. ; Cologne at 12 45 p.m., 
instead of 2.0 p.m., and there will be some still greater 
saving of time to many other places. 

But, although the trade with the Continent forms a 
portion—and a very material portion—of the total trade 
of the port, other trades show growth ; the total number 
of sailing vessels entered at the port in 1894 was 1284 
against 603 in 1864, the increase being 681; and of steamers, 
2695 against 284, the increase being 2411. The tonnage 
of the sailing vessels was 83,108 tons in 1894 against 
45,082 in 1864, an increase of 38,026 tons; and of the 
steamers 775,990 tons against 93,159 tons in 1864, or an 
increase of 682,831 tons. These figures for 1894 are so large 
that something more than the Continental trade and the 
growth of the ordinary goods traffic of the port of Harwich 
is necessary to account for them, and the explanation is 
that they include (a) the pleasure steamers from Ipswich 
to Harwich, which were not included in the figures of 
1864; and (b) that portion of the very large grain trade 
for the port of Ipswich and other places which is trane- 
ferred in the harbour from large vessels into smaller ones ; 
the weight of grain imported in 1894 was 1,168,265 cwt., 
against 636,480 cwb. in 1879, the increase being 531,785 cwt. 
Harwich stands fifth amongst the ports of the United 
Kingdom in regard to the declared value of the total 
imports and exports ; the amount for 1894 being 21,706,073/., 
and the amount of customs duty paid during the same 
year was 86,382/, 

Harwich is the headquarters of the Koyal Harwich 
Yacht Club, which has contributed towards its import- 
ance. It is one of the largest and most successful clubs 
of the kind in England. It was established in 1843, but 
did not receive the Royal warrant until 1845; in 1846 it 
had 218 members ; the number at the present time is 300, 
and His Royal Highness the Duke of York became Presi- 
dent during the present year. One of the members is 
Mr, James Ashbury, the owner of the celebrated yachts 
the Cambria and the Livonia, and the firs) Englishman 
who challenged for the America Cup in 1870 and 1871. 
A painting of the Cambria passing Sandy Hook is to be 
seen in the club-room at Harwich, where are to be seen 
also the flags of the club, which were carried to the 
Arctic Regions in the Fox in 1856.59 by Captain Sir L, 
M‘Clintock, and in 1875-76 by the now Admiral A, H, 
Markham in the Alert. 

Simultaneously with the growth of Harwich, a growth 
in trade goes on in nearly, if not quite, all the principal 
town in East Anglia. arvests may fail, prices of all 
agricultural products may become lower, every one in any 
way connected with land may get poorer, and the popula- 
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tion of rural districts may become less, but the towns im- 
prove. New industries have been started and old esta- 
blished ones have enlarged their sphere of business. The 
industries of East Anglia are now known in parts of 
England where some years since they were unknown, and 
many firms could be mentioned who have a world-wide 
fame, Although the improvement of the towns is trace- 
able to one or two different causes, the steamboat services 
to the Continent have helped East Anglia, and East 
Anglia has largely helped Harwich, Products and manu- 
factures of the district find, through Harwich, new 
markets at lower rates and increased speed, than were 
obtainable when only the old routes to the Continent 
were available, and the new markets go on increasing as 
the steamboat services are added to or otherwise im- 
proved. 

Ipswich, with its long list of well-known manufacturers 
and merchants, and with its reputation among so many 
veople of being the town with most ‘‘ go” in the district, 
~ nothing to fear from Harwich ; the trades of the two 
ports are different, although probably each is of more or 
less assistance to the other, and both may safely desire 
success to little Felixstowe close by. There are three 
very successful ports on the Humber, viz.: Hull, 
Grimsby, and Goole; and the three East Anglian ports 
of Ipswich, Harwich, and Felixstowe may, with advan- 
tage all round, endeavour to emulate that success, which 
will be aided if the boring now going on in Suffolk should 
result in coal being found. 





THE PHYSICAL SOCIETY. 

Av? the ordinary meeting of the Physical Society, held 
on November 8, Professor A. W. Riicker, Vice-President, 
in the chair, Mr. W. H. Everett read a paper on ‘‘ The 
Magnetic Ficld of any Cylindrical Coil or Plane Circuit.” 
The method of treatment is based on the formula for the 
force due to an element of current. A single integration 
applied to one component of this force gives for any 
point in the field due to a plane circuit the force perpen- 
dicular to its plane, and a double integration gives the 
longitudinal force at any point due to a cylindrical coil of 
any cross-section, the depth of winding being supposed 
inconsiderable. For coils in which the latter condition 
does not hold, an approximate solution can readily be 
found. The force parallel to the plane of a circuit, and 
the transverse force due to a coil, are investigated in a 
similar manner. The general results are of a very simple 
form, and admit of easy approximate calculation. Special 
formule are deduced for coils of rectangular cross-section, 
the general expressions being in this case integrable. 
Appended to the paper are some numerical results, giving 
the values of the forces at different points, due to coils of 
various dimensions. 

Professor Perry said he considered the paper to bea 
valuable one, particularly as illustrating a practical 
mathematical method of integrating. 

Mr. Trotter said the paper was of interest to him, as 
he considered that several of the author’s results might 
be applied to the solution of problems on illumination, 
c.f., the illumination of a room by a circle of lamps. 

Mr. Rhodes regretted that it had not been possible 
to supply a proof of the paper before the meeting. The 
method in which the author obtained the force outside a 
solenoid as the difference of the forces due to two solenoids, 
reminded him of the method employed in calculating the 
attraction of, say, a truncated pyramid. 

Professor Silvanus Thompson said the author had men- 
tioned several previous papers on the subject, but had not 
referred to one by Professor Viriamu Jones in which the 
force due to a solenoid is obtained in terms of elliptic 
integrals, Another method of attack was to calculate 
the work done when a unit pole is carried through the 
solenoid and back outside to the starting point. 

Professor Ayrton said he also regretted the absence of a 
proof of the paper. He considered it of great importance 
to have exact and simple methods of calculating the forces 
due to a solenoid. 

The Chairman (Professor Riicker) said he had made a 
somewhat similar calculation in connection with the 
mae effect of sheets of basalt below the surface of the 
earth. 

Mr. E. H. Griffiths read a paper by himself and Miss 
Dorothy Marshall on ‘‘ The Latent Heat of Evaporation of 
Benzene.” 

The method employed is similar to that used by one of 
the authors in the determination of the latent heat of 
evaporation of water (Philosophical Transactions, 1895). 
The loss of heat due to the evaporation is balanced by (a) 
the heat supplied by an electric current ; (b) a secondary 
supply due to the work done by the stirrer; (c) a slight 
gain or loss due to small unavoidable changes in tempera- 
ture of the calorimeter. The comparative values of the 
various sources of heat (if we denote the supply due to 
the electrical current by 1000) are approximately : Elec- 
trical = 1000; stirring = 11; changes in calorimeter tem- 
perature + 5. The electrical supply could be measured 
with extreme accuracy, and the above list shows that 
small errors in the determination of the remaining thermal 
quantities are of little importance. The results may be 
summed up in the formula : 


L = 107.05 — 0.1581 @, 


where @ is the temperature and the thermal unit at 
15 deg. Cent. is used. 

The discussion on this paper was postponed till after 
the reading of the paper by Professor Ramsay and Miss 
Marshall on ‘‘A Method of Comparing the Heats of 
ye of Different Liquids at their Boiling Points.” 

The method employed has already been described 
before the Society (January 11, 1895). The liquid to be 
experimented on is put into a glass bulb inclosed in an 
outer jacket filled with the vapour of the same liquid, 





An open tube is attached to the top of the bulb, so that 
there is free communication between the interior and the 
vapour jacket, and no losa of material. Inside the bulb 
is a spiral of fine platinum wire, attached to stout plati- 
num terminals, which are seized into the glass. The 
temperature of the liquid in the bulb is raised to the 
boiling point by the vapour jacket ; thus when a current 
is sent through the wire the whole of the heat developed 
is spent in converting a portion of the liquid into vapour, 
Two such bulbs are connected in series, and the ratio of 
their losses of weight is the inverse ratio of the heats of 
evaporation of the liquids. A correction is made for the 
inequality in resistance of the spirals, and the ratio of the 
differences of potential between the ends of the spirals, 
when the current is passing, is determined in each experi- 
ment by Poggendorff’s method. Results are given for 
14 liquids. 

Professor Rameay drew special attention to the Table 


giving the values of the quotient *. L , where M is the 


molecular weight, T the absolute temperature, and L the 
latent heat. Very curious differences are noticeable in 
the case of water, alcohol, and acetic acid. 

Professor Carey Foster Mpa his admiration for the 
method, since it obviated the necessity of knowing the 
specific heat of the liquid or vapour. 

Professor Silvanus Thompson said the difficulty expe- 
rienced in the case of water due to electrolysis might be 
obviated by the employment of a spiral of lower resistance 
and a larger current, so that the difference of potential 
between the ends of the spiral should be less than 
1.7 volts. 

The Chairman said Captain Abney had asked him to 
inquire to what extent the temperature of the liquid was 
affected by radiation. 

Mr. J. W. Rodger asked if any direct experiment had 
been made to determine if the temperature of the liquid 
was not above its true boiling point. In some cases dif- 
ferences of as much as 2 deg. might exist between the 
temperature of the liquid and that of the vapour given 


off. The differences in the value of M in the case of 


water, alcohol, and acetic acid might be due to the fact 
that the vapours of alcohol and water were simple, while 
the vapour of acetic acid was complex. 

Mr. R. Appleyard suggested that the differences ob- 
tained in the case of water might be due to the presence 
of dissolved air. 

Mr. Griffiths said that the objection to the adoption of 
Professor Thompson’s suggestion was the fear that with 
short wires an excessive difference in temperature between 
the wire and the liquid might exist. 

Mr. Rhodes asked if Mr. Griffiths would trust his deter- 


° . 1 
minations of temperature to 60,000 deg. 


Mr. Griffiths, in reply, said that he thought there was 
no limit to the accuracy with which a difference of tem- 
perature could be measured; the absolute temperature, 


. 1 
however, he only relied upon to 1000 deg. 


Professor Ramsay said the fact of superheating existing 
would not affect the results, since near the temperatures 
at which they were working the latent heat did not vary 
appreciably with the temperature. In reply to Captain 
Abney, he said some previous experiments by Dr. Young 
and himself had shown that the vapour jacket was quite 
impervious to radiant heat from without. 





LAUNCHES AND TRIAL TRIPS. 

In her official trial trip between Cape Ann and Cape 
Porpoise, Mass., on October 18, the United States battle- 
ship Indiana, which has already been illustrated and 
described in ENGINEERING, vol. li., page 415, was credited 
with an average speed of 15.61 knots forfour hours. This 
is {j> knot above thespeed required by the Government. 

Messrs. R. Williamson and Son, Workington, launched 
on October 23 a steel barge for Brazilian owners. It is 
130 ft, long, 32 ft. beam, and 9 ft. depth moulded, and 
will carry 500 tons. 





The Sunderland Shipbuilding Company, Limited, 
launched on the 3l1st ult., to the order of M. M. Matthys, 
of Antwerp, a steel screw steamer 176 ft. between perpen- 
diculars by 29 ft. breadth by 15 ft. 2 in. a“. named 
Cleve. Tri-compound engines by Messrs. Westgarth, 
English, and Co., of Middlesbrough-on-Tees, are being 
fitted. The cylinders are 154 in., 25in., and 41 in, in 
diameter by 27 in. stroke, the steam pressure being 160 Ib. 


Messrs. Ropner and Son, of Stockton, launched on the 
4th inst. a steel screw steamer, named Wolviston, of the 
following dimensions, viz.: Length between perpen- 
diculars, 300 ft.; breadth, 43 ft.; moulded depth, 
19 ft. 8 in., built for Messrs. Webster and Barraclough, 
West Hartlepool. The deadweight carrying capacity is 
3700 tons on 18} ft. draught. The engines will work up 
to about 1000 effective horse-power, and are by Messrs. 
Blair and Co., Limited, having cylinders 224 in., 364 in., 
and 60 in, in diameter by 39 in. stroke, steam being sup- 
plied by two large steel boilers working at 160 lb, pressure. 


Messrs. William Denny and Brothers, Dumbarton, 
launched on the 4th inst. a steel screw steamer named 
Okara, of 5290 tons gross, for the British India Steam 
Navigation Company. The dimensions of the vessel are 
410 ft. by 50.7 ft. by 28.95 ft, 


Messrs. Scott and Co., Bowling, launched on the 4th 
inst. the steel screw steamer Leven, which has been built 
to the order of the Dumbarton Steamboat Company, 














Limited, and is intended for their carrying trade between 
Glasgow and Dumbarton. The hull is constructed of 
ateel, having dimensions: Length, 85 ft.; breadth, 21 ft ; 
depth, 8 ft. The machinery is placed under a raised 
quarter-deck. The engines have been constructed by 
Messrs. Ross and Duncan, and are compound surface- 
condensing, with cylinders 12 in. and 26 in. in diameter, 
with a stroke of 16in. The steam is supplied from a hori- 
~~ boiler at a working pressure of 120 lb. per square 
inch. 

Messrs. Laird Brothers, Birkenhead, launched on the 
5th inst. the third of the 30-knot torpedo-boat destroyers 
for Her Majesty’s Navy ordered in May last. She was 
named the Thrasher by Miss Eleanor B. Laird, daughter 
of the late Mr. Macgregor Laird, the African explorer 
of the Niger and its tributaries. bay rapid progress 
has been made with these vessels, and the fourth will be 
launched on the 19th inst., and named the Virago. 


H.M.S. Blake returned to Chatham on the 6th inst., 
after making an ry 9 hours’ natural draught trial and a 
four hours’ forced draught trial of her propelling machi- 
nery, subsequent to having her boilers retubed and fitted 
with Admiralty pattern ferrules in Chatham yard. Both 
trials were satisfactory, the original specified indicated 
horse-power of 20,000 having been easily maintained. 
The Blake, it will be remembered, has two sets of triple- 
expansion engines for each screw, and the designed piston 
speed was 840ft. There are six double-ended boilers, 
each with eight furnaces, and an additional single-ended 
boiler for auxiliary machinery. The detailed results are 
as follows : 
Date of trial 
Nature of trial 





November 6, 1895 
Four hours’ full power, 


— draught. 
Draught of water a a om { F pe 4 = 10 in. 
Speed of ship, knots... by -. 20 by log. 
Steam pressure in boilers as 147 Ib. 


5 2.3 in. of water 
. Starboard, 96.5. Port, 99.1 
Forw. Aft Forw. Aft 
Vacuum in condensers  < e aT o: 26.9 26.5 
P Hig 7 so, 0.8 55.8 62.5 
Mean pressure in | ~ .. 39.0 402 372 35.9 
LL 4.4 
8 


Air pressure in stokeholds 
Revolutions per minute 


cylinders agit 13.2 145 14.5 
Indicated horse-power, mean for each 
set ae af am = ss 5008 4860 
Total (starboard and port) .. os 9711 9868 
Grand total aR ks . se 19,579 


On preliminary trial the ship made 21.5 knots, and the 
indicated horse-power was 20,132. 





The s.s, Marie Elsie went out into the Bay off Hartle- 
pool for her trial trip on the 7thinst. She is a steel screw 
steamer built by Messrs. William Gray and Co., Limited ; 
her dimensions are; Length over all, 324 ft. ; breadth, 
44 ft.; and depth, 23 ft. 3 in. The Central Marine 
Engine Works of William Gray and Co. have supplied 
the engines, which are of the triple-expansion type, of 
1100 horse-power, with which have been fitted two large 
steel boilers working at 160 1b. pressure. 





On the 7th inst. there was launched from the yard of 
Messrs. Earle’s Shipbuilding and Engineering Company, 
Hull, a single-screw armed cruiser for the Haytian 
Government, of 1000 tons displacement, named the 
Créte-ii-Pierrot. The vessel has a flush upper deck, poop, 
topgallant forecastle, and a complete lower deck. 6 
bow terminates with a cast-steel ram, and the stern is 
elliptic in form. The poop is fitted up with accommoda- 
tion for the admiral and superior officers. The ’tween- 
deck space is fitted for the junior officers, armoury, and 
steering compartment, and below these are store-rooms, 
magazines, and shell-rooms. The bunkers extend all 
the length of the engine and boiler space, and form 
a side protection to the machinery and boilers. The 
vessel is very fully subdivided into water-tight com- 
partments, and water-tight doors are fitted only where 
absolutely necessary. A very complete system of 

umping, drainage, and ventilation is being carried out 
ee all living spaces, stores, coal and machinery compart- 
ments; there is also a complete installation of electric 
light, including a search-light. The vessel will have a 
light fore-and-aft rig, with trysails and gaff-topsails. 
There will also be a full complement of boats, including 
a steam launch. Steam steering gear is fitted amidships, 
with well-protected leads to the tiller aft, and steerin 
stations in the wheel-house and also in a steel rifie-proo 
conning tower. The armament will consist of one 16-centi- 
metre quick-firing gun on the forecastle, one 12-centimetre 
quick-firing gun on the poop, and four 10-centimetre 
quick-firing guns on sponsons on the broadside. In 
addition there are two Maxim and four Nordenfelt 
machine guns fitted on the forecastle, bridge, and near 
the gangways. The vessel has fine lines, and will be 
propelled by a powerful set of vertical triple-compound 
surface-condensing engines, capable of driving her at a 
high speed. She has alsoa very complete set of auxiliary 
machinery. Sir E. J. Reed prepared the designs and 
superintended the construction of the ship. 





The official trials of the paddle steamer Prins Hendrik, 
built by the Fairfield Shipbuilding and Engineering 
Company, Limited, Govan, for the Zeeland Steamship 
nae og of Flushing, took place on Saturday and 
— ast. ag of heroes ge by by three 
sister ships—to of great speed and excep- 
tional stability. On the whole journey of 110 nautical 
miles an average speed of over 20 knots was maintained. 
The Konigin entes will join the service at the end of 
this week, and the Konigin Wilhelmina at an interval 
of about seven days. 
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Compitep By W. LLOYD WISE. 


GELECTED ABSTRACTS OF RECENT PUBLISHED SPROIFIOATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification is stated 
in each case; where none are mentioned, Bw 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
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sealed, when the date of sealing is given. 
Any person may at any time within two months the date of 
the advertisement of the tance of a com; specification, 


ive notice at the Patent O 
atent on any of the grou’ 


ELECTRICAL APPARATUS. 


21,821. Thomas Parker, Limited,and T. Parker, 
Wolverhampton, Staffs. Two-Pole Single - Limb 

ynamo-Electric Machines and Electro - Motors 
having Vertical Magnets with the Poles down- 
wards. [6 Figs.] November 12, 1894.—In the figures the 
armature is omitted from the views for simplicity of illustration. 
Each pole-piece is divided into an upper portion A and a lower 
portion A!, the division line a between them being at the level of 
the horizontal axis of the armature. The upper portion A of each 
pole-piece is formed with its metal continuous with the metal of 
the corresponding limb B of the magnet, and the two limbs are 
permanently joined together by the yoke-piece C. The lower 
portions A! of the pole-pieces are fixed to brackets D of brass or 
other non-magnetic metal. The lower ends of the portions A! 
of the pole-pieces are formed with lugs d, and lugs ¢ are formed 
also with the brackets D. Bolts E, of brass or other non-magnetic 
metal, have their middle portions f formed to act as distance 
pieces between the lugs d of the respective portions A! of the pole- 
pieces, and the ends of such bolts pass through the lugs @ and e, 
and nuts g are screwed up on their outer ends to rigidly fix 





together, at the proper distance apart, the portions A' of the pole- 
pieces, and at the same time rigidly fix the brackets D to the 
portions A' of the pole-pieces. The portions A! of the pole-pieces 
thus form with the brackets D and bolts E a rigid cradle or girder 
which is fixed in place between the sides F of the bed by means 
of bolts ¢ which pass through portions of the brackets and — 
the sides of the bed. The agi A of the pole-pieces may 
lifted up with the magnet limbs B, and thus leave the upper half 
of the armature exposed; the armature may then be readily 
lifted out from between the lower portions of the pole-pieces, In 
replacing the magnet limbs and portions A of the pole-pieces, the 
latter are passed down between guides h projecting above the to} 
of the brackets D and over studs 7 which stand forwards from the 
inner faces of such projections, open-ended slots being formed in 
the portions A of the pole-pieces to fit down over the studsi. The 
portions A of the pole-pieces are thus guided truly into place. The 
portions A of the pole-pieces, and consequently the magnet limbs 
also, are securely held in place by means of set screws j which pass 
through the projections h and are screwed into the portions A of 
the pole-pieces. (Accepted September 18, 1895). 


21,822. J.C.Mewburn, London. (F. Hernig, Dresden, 
ani W. Borchers, Duisburg, Germany.) Separation and 
Allo: of Metals, [1 Fig.] November 12, 1894.—The in- 
vention refers to a vessel in which the electrolytic separation of a 
metal takes place with the simultaneous alloying of such metal 
with another metal in a molten state. The vessel for this purpose 
may be constructed of an electric conducting or non-conducting 
material. The inner wall of such vessel is formed with horizontal 
grooves and projections, into which grooves and over which pro- 
jections the molten metal serving as means of solution and asa 
cathode will run down during electrolytic action, so as to run off 
at the bottom of the vessel through a properly arranged aperture, 
alloyed with the other metal, which latter is separated within the 
vessel by electrolytic action. The grooves on the inner wall of the 
vessel may be arranged as annular cavities, or they may assume 
the form of a flat screw thread, and the projections may protrude 





from the wall, either in a round or an angular a These 
grooves and projections are for the purpose of preventing the too 
rapid running down of the metal, which serves as means of solu- 
tion and as a cathode, so that the inner wall of the vessel is 
covered or almost entirely covered with a thin film of the molten 
metal. The vessel may be provided on its outer side with a flange 
d, and the upper part of the vessel above the flange may be cooled 
by means of a surrounding hollow annular ring f in which cool- 
ing water is allowed to circulate. The cooling of the upper part 
of the vessel is for the purpose of protecting this part of the vessel, 
so that no partition or diaphragm for the anode is necessary, The 
cooled part becomes covered with solidified salt, the best protec- 
tive against chlorine and other electro-negative substances. The 
bottom of the vessel is provided with an exit pipe preferably in- 
clined in an upward direction. In operating with the vessel, a 





portion of the metal serving as a means of solution and as a 
cathode is deposited in the vessel, which may be previously heated, 
so that the exit pipe c is filled or aged Hed with such metal. 
Then the electrolyte is deposited in the vessel and the latter is 
then covered with a cover, through which the anode is introduced 
into the vessel. The cov.r is provided with an op: aing for intro- 
ducing metal during the operation into the upper gutter a. The 
metal which by the electrolytic operation is separated from the 
electrolytic compound is absorbed by the metal, running down in 
or over the grooves and projections b, and collecting at the bottom, 
and the alloy will issue through the exit pipec. Asan example, 
the use of the vessel for obtaining an alloy such as lead-sodium 
may be described. If chloride of sodium forming the electrolyte 
is contained in the vessel either in a molten or a liquid state, the 
molten lead is allowed to slowly run down from the to 

groove @ into the lower goane 6 and over aged cme gee an 

if during this contact electrolytic action is tained on the 
electrolyte, the latter will separate into chlorine and sodium, of 
which the former will escape in gaseous form through a proper 
opening in the cover of the vessel, whereas the sodium will be con- 
tinuously absorbed by the running down lead, and these two will 


a | form the alloy lead-sodium. (Accepted September18, 1895). 


3679. T.S. Foster, Newcastle-upon- e. Electric 
Arc Lamps, [1 Fig.) February 20, 1895.-—This invention con- 
sists in an improved construction for employing a solenoid for the 
regulation of the distance between the carbons, The solenoid is 
formed of atube or bobbin-holder, which may have a solid wall 
for lamps using a continuous current, or may be slotted or — 
along its entire length where alternating currents are used, and is 
surrounded by a helically coiled wire. Within the solenoid slides 
a core of soft iron, which carries at its lower end a socket for re- 
ception of the upper carbon. The weight of the core and its con- 
nected parts is somewhat greater than the weight of the frame 
carrying the lower carbon. Thus the carbons tend to rest in 
contact until on passage of the current the armature is retracted 
and the carbons separated. The circuit is thus broken. Owing 

















3679. 


to the action of gravity they will be immediately drawn together 
again and the circuit renewed. The action thus consista of a 
series of separations and connections, and comparative equilibrium 
will be established, thus insuring a steady and uniform light. Ais 
the soft iron core, B the solenoid fixed to plate J by bolts P. F is 
the upper carbon-holder fixed to core A by screw or otherwise. 
M, Ml! are terminal binding posts. T is a distance piece, S sleeves 
fixed to cross-bar D, which carries the lower carbon-holder F!, 
R cords or chains carried over ong: H supported by plate J and 
conne+ting parts S and F together. Insulation is provided where 
rod K passes through J, and where cords or the like R are secured 
tosleeves 8S, Lare the carbons. The current entering at post M! 
will pass through parts B, A, L, L, D, through the left- sleeve 
to 8, tube N, and rod K, and to terminal post M, completing the 
circuit. (Accepted September 18, 1895). 


GUNS AND EXPLOSIVES. 


15,233. P. Mauser, Oberndorf, Germany. Breech. 
loading Bolt-Guns for Deflecting Escaped Gases of 
Explosion from the Breech End thereof. [2 Figs.) 
August 13, 1895.—The improvements according to the present in- 
vention have for their object to guide the gases of a ee 
escaping from a torn cartridge so as to lead them from the breech 
in a direction such as to remove as much as possible their injurious 
effects on the arm and the person using the same. The arrange- 
ment adopted for this purpose consists in cutting wd & portion 
of the wall of the breech chamber A at its rear end through the 


8 tg.7. -— 


bi (4a 

















—fy “S252 














existing nipple groove a, thereby making communication with the 
atmosphere through the space } thus formed so that the gases rush- 
ing backwards in the groove a, do not enter the interior of the lock 
as heretofore, but can eecape freely sideways. If, where shooting 
at a great elevation is necessary, the cartridge case should become 
torn, the usual gas protector at the'rear end of the breech is un- 
able to protect the person using the — from the escaping 
~~ which thus form a great danger to him unless they are con- 

ucted by means of the improved arrangement into the air and 
deflected sideways in a manner to remove all danger. (Accepted 
September 18, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,684. G. Jacquemet and A. Duguet, Paris. 
Keys or Wrenches. (6 Figs.) August 2, 1895.—The im- 
proved key or wrench consists of a combination of a handle, a 
series of detachable key heads, and a sleeve for retaining the 
head in connection with the handle so that the heads may be 
made to fit a great variety of nute or bolt-heads from the smallest 
to the largest and of different shapes, each, however, being as 
— and conveniently manipulated as if the key were made 
solidly for that alone. Fig. 1 is a view of the combined imple- 
ment, Fig. 2 is a view of the handle, Fig. 3 a view of the head, 
and “ig. 4 shows the connector. The combination consists of a 





handle a, the end of which is cut out in the form of a swallow- 
tail b, of the head c, the one end of which is cut out to form the 
jaws to fit a hexagonal or other nut or bolt-head, and the other 
end d shaped to exactly fit in the swallow-tail recess } ; and of 


; oy 
d 


Fig 4 
4D 


the connector ¢ which is asleeve, preferably, but not necessarily, 
slit to surround and slide along the handle so as to prevent the 
separation of the head from the handle when in the position 
shown in Fig. 1. (Accepted September 18, 1895). 
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PUMPS. 
19,267. J. D. Wardale, Gateshead-on-Tyne, Dur- 
ham. Pumping Engines and Air Comipreasers. 


(5 Figs.} October 10, 1894.—A, Aare the pump cylinders sur- 
rounded by a chamber B in connection with the suction pipes, 
and communicating with the port C situated in the port face of 
the cylinder between the ports D, which connect the opposite ends 
of the cylinder A with the delivery chamber E. Each pump 
cylinder, according to this invention, is provided with a slide 
valve F for governing the passage of liquid through the ports C 
and D. Through the centre cavity a of this valve the liquid: from 
the chamber B to one or other end of the oylinder A by 
one or other of the ports D according to the position of the valve. 
The liquid contained in the cylinder is forced therefrom, by 
the movement of the piston G, into the valve chest E through 
the port D which is not at the time covered by the valve. The 
pressure of the liquid in the valve chest by acting on the back of 
the valve maintains the valve in contact with the port face b, 
and if necessary or desired any excess of pressure on the back of 
the valve F may be counteracted by providing a counter-pressure 
slide to work with the valve. The valves F of the two pump 
cylinders may be operated by any suitable moving part of the 
engine. They are shown as being operated by means of levers H 
from the piston-reds I, the levers being coupled at c to links d 
connecting the spindles of the valves F to the spindles of the 





19,267. 


valves K in the steam chest of the steam cylinders L. The 
pistons M in the oylinders L are carri on the same 
rods I which carry the pistons G of the pump cylinders. The 
lever H for working the valves of one engine is operated from 
the piston-rod or other suitable — part of the other engine. 
The ports of each of the steam cylinders cross one another, so 
that the steam is caused to pass from the steam chest E?* into 
the steam cylinders L at the ends, the reverse to those through 
which the fluid is caused to pass from the pump cylinders A 
into the valve chest E, thereby admitting of the slide valves of 
the steam cylinder and the pump cylinder being operated by the 
same leverH. 1, 2 are the steam admission ports; 3, 4 are the 
exhaust ports; and 5 isthe main exhaust ge. The steam 
inlet ports 1 connect the right-hand end of the steam chests with 
the left-hand end of the cylinder, and the ports 2 connect the 
left-hand end of the steam chest with the right-hand ends of the 
steam cylinders. In like manner the exhaust ports 3 connect the 
left-hand end of the cylinders! with the right-hand end of the 
steam chest, and the exhaust ports 4 connect the right-hand end 
of the cylinders with the left-hand end of the steam chest. (Ac 
cepted September 18, 1895). 


14,435. L. T. Seymour, Erith, Kent. Pumping and 
Compr Systems. [1 Fig.] July 30, 1895.—The figure 
illustrates this invention — to a motor cylinder working 
through a triangular connecting-rod and a crank: and operating 
&@ pump or compr piston. In this ment the motor 
piston-rod A is pivoted at a to rod b which in turn is pivoted 
at c to triangular connecting-rod or frame C connected at d to 
crank B of shaft D. On the opposite side the pump or compress- 
ing piston-rod E is in like manner pivoted at ¢ and to the 
ti ular rod or frame C at /, and finally the said triangular frame 
or roa is pivoted at &, to rod F carried on fixed pivoth. When 
crank B is at _ I the motor piston will be at bottom dead centre 
when at point II, at top dead centre, when at III, the pump or com- 
pressing piston will be at top dead centre, and when at IV, at bottom 
dead centre. The motor stroke is indicated by points V, VI, and 
the stroke of pump or compressor by VII, VIII. If cylinder G is 
the _ ressure steam cylinder, and cylinder H the high-pressure 
air cy ike of a two-stage air compressor, then a duplication of the 
at the other end of shaft D would show the low-pressure steam 
and the low-pressure air cylinders with their pistons similarly 
attached to a triangular ee a or frame connected to a 
crank corresponding to crank B. this case there would be the 
usual steam connections between the high and low pressure cylin- 
ders and a corresponding air connection in which would prefer- 
ably be placed an air cooler between the low and high pressure air 
cytindeen, or in lieu of this the Ligh and low pressure steam pistons 
may be connected to the same triangular connecting-rod or frame, 
Pa f the high and low pressure air compressors be connected to a 
common frame, an air cooler being interposed in the connecting 

ipe. Ina like way in triple-expansion or compressing systems a 
Entra cylinder may be introduced, so as to have the ins of two 
cylinders working at one point of the triangular rod and only one 
at the other point, or in quadruple systems the pistons of two cylin- 
ders may be working at each of the piston-rod connecting points on 
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the triangular connecting-rod, and it will be practically immaterial 
whether such cylinders are superposed in pairs and work on one 
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common piston-rod, or whether they are 
(Accepted September 18, 1895). 

15,064. H. Ostermann, Gollme, Germany. Pumps 
for Gases or Liquids. [1 Fig.) August 9, 1895.—This in- 
vention relates to an improvement in pumps operated by a spiral or 
screw. The pump consists of a cylindrical casing a which is pro- 
vided with bearings at each end for the axle of the screw or 
spiral, and with a suction inlet. Nearthe front end b the casing a 
has an outlet or delivery pipe c. In the back end d reste the 
suction inlet / in a stuffing-box d, and terminating in a drum- 
shaped chamber y. ‘The latter has a screw thread extending 
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about three-fourths of the length of the chamber into which the 
screw or spiral / is fitted. The axle of the screw rests in air-tight 
bearings in the front end b. When the screw is quickly rotated, 
and with it the drum-shaped chamber of the suct inlet, the air 
in the suction pipe is first sucked in, and then the liquid to be 
raised, which then enters through space between the threads of 
the sorew / into the outer nga. Thence the liquid passes 
away through the delivery outlet c. (Accepted September 18, 
1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,645. H. Cambridge, Cardiff. Steam Engines. 
[4 Figs.] November 9, 1894.—This invention relates to improve- 
ments in compound steam engines. A is the steam supply to both 
ends of the steam chest C. D, D area pair of piston valves working 
within valve cylinders E, E. When the high-pressure valves D are 
moved in the usual manner, the steam enters the ports F and G 
alternately. It isconveyed along a detachable steam pipe H to the 
ends of the high-pressure cylinder I alternately. This cylinder isin 
the centre of the cylinder arrangement, it being surrounded by 
the low-pressure cylinder P and an intermediate jacket c. J isthe 
high-pressure piston. When the steam has finished ite work in the 



































high-pressure cylinder, it escapes through the steam ports M, M 
alternately, into the low-pressure steam chest N, and passes from 
there through the ports O, O alternately into the low-pressure 
cylinder P. Q, Q are the low-pressure piston valves, having a 


passage right through for their entire length to give through 
communication for the steam. The cylinder P is made annular 
with external walls R, R and internal walls S,S. The piston 
T is also annular, and is fitted with external ii 

and internal packing 
R and the inside walls S respectively. W, 


pack: ringe U 
rings V working against the oplinder walls 
W are piston-rods 


work in the low-pressure a. it escapes through the ports 
O, O alternately, the annular space Y around the low-pressure 
valve, and the pipe Z. The valve spindle a is made tubular for a 
certain portion of its length, and the high-pressure steam passes 
down through the bore of itand a port b at its lower end, the 
effect of this through communication being to keep the valve 
spindle hot and to assist in superheating the exhaust steam 
between the cylinders. c isan annular steam jacket surrounding 
the - of the high-pressure cylinder. (Accepted September 18, 
1895 


15,026. B. Vilmos, Debreczen, Hungary. Rotary 
es. [5 Figs.) August 9, 1895.—The piston consists of 
three discs a, a', a2, rigidly connected together and mounted on 
the driving shaft b located at the centre of the cylinderc. This 
cylinder is secured to the bed d. Through the three discs a, a', a”, 
a bolt e is _— parallel to the shaft ), upon which the vane / is 
pivoted. The vane/ isso curved in thedirection of the radius of 
the —. as to lie, when closed, within a corresponding recess ¢ 

ein its periphery. The central disc a! is provided with a port 
g' which extends from its periphery inwards, and communicates 
with the passage gy. The two outer discs a, a? have also es 

nding to the passage g formed for them at a dist 


upon a hollow journal a on a bearing } on the base B. The journal 
is provided with a concentric flange c, and with an extension d 
which enters the filtered water chamber e of the filtering body D, 
and in the wall of the extension are openings / for the e of 
filtered water to the discharge pipe E. The journal a is secured 
to the body D by a rod h, which engages with the extension d 
and the disc A! at the upper end of the body, and the body is 
securely clamped between the flange c and the disc 1, so that they 
will revolve together on the journal a. Between the ends of the 
body D and the flange c and the disc h! are packing gaskets i, k to 
prevent unfiltered water entering the ohambere. From the disc 
A! extends an arm / through the cover C and ite stuffing-box m, 
which is provided with a crank n to revolve the body D when it 
is desired to cleanse the body of the impurities which accumulate 
on ite surface. F is a vertical bar attached to one of the rods 0, 
which secure the base and the cover to the body of the filter, and 
isset at an angle to the periphery of the filtering poof D to form a 
funnel-shaped _—- p to direct the granules against the body 
when the filter bed is being cleansed. In the base B is a concen- 
tric water supply chamber g provided with a pipe G and a fora- 
minous upper side 7, through which water issues in numerous fine 
streams. An overflow pipe H is attached to the base on the 
side ite the supply pipe G, and extends up through the 





2, CO! 
| abn the axis of the driving shaft equal to the mean radius of the 
arc grooves h, which latter are cut in the inner surface of the two 
side cover-plates of the cylinder. These grooves h, which are in 
length about one-third of the full circumference of the piston, 
communicate at one end with the pipe 21. Assuming that 
the piston has such a position that the porte g? communicate 
with the grooves h, the steam flows, after the pipe h! has been 
opened, to the grooves / and thence through the ports g2 and g' 
to the back of the vane /, against which it presses, lifting it up, 
and setting the piston in rotation in the direction indicated by 
the arrow (Figs. 1 and 2). As soon as, in the course of rota- 
tion, the ports g? have moved along the whole length of the 
grooves h and cease to be connected therewith, further admission 











of steam is stopped, and its expansion commences. As the piston 
continues to rotate, the outer end of the vane comes finally into 
contact with the projection ‘, arranged in a suitable situation, as 
shown, and up the surface i' of which it ascends, and, as a con- 
sequence, is closed down flush with the periphery cf the piston. 
The inclined cycloidal surface i' springs direct from the inner 
surface of the cylinder and rises to the point 2 which is in steam- 
tight contact with the piston, and the surface i2 forms a uniform 
declining curve back to the inner circumference of the cylinder. 
Before, however, the inner end of the vane has passed the apex x 
of the projection i, the open port / has been freed as it has passed 
over the apex 2, so that the exhaust steam escapes through this 

rt to passages /! (Fig. 1)in the discs a, a2, in communication 
with the circular grooves /2 formed in the cover-plates of the 
cylinder and along which the steam finally escapes to the exhaust 
pipes m. After the vane is closed down in its recess in the piston, 
and ite outer end has passed the apex x of the — i, the 
communication for live steam is again opened by the ports 2, 
grooves h, and steam pipes, and the steam acts again on the vane 
and causes it to glide down the curved surface i2, at the bottom 
of which it is fully opened and has the full force of the live steam 
exerted on it. The top piece k prevents the vane being, under 
the steam pressure, opened any further than is absolutely neces- 
sary to insure it working fluid-tight against the wall of the cylinder 
(Accepted September 18, 1895). 


TEXTILE MACHINERY. 


21,564. J. Riley, Bradford, Yorks. Loom Shuttles 
for Weaving. [8 Figs.] November 9, 1894.—This invention 
relates more particularly to that class of loom shuttles em- 
ployed in weaving from cops, and has for its object the arrange- 
ment of the shuttle in such a manner that the cop is firmly held and 
prevented from becoming entangled and broken, thereby necessi- 
tating the stoppage of the loom in order to piece up the weft. In 
a shuttle A is mounted a guard or cover B ona pin OC, and com- 
bined therewith is a spring S in such a manner that as the cop D 
becomes reduced in size, the cover or guard B is kept in contact 
with the cop D, preventing the same from moving about in the 


ay 


oO SN MK TIN oY 
xc dddddddadddddddddddddddddaddaaaaaaddacaddde 
























shuttle and consequently damaging the weft, as is the case with 
shuttles constructed as hitherto for weaving solid cops. By 
pa mg the cover or guard B in contact with the cop D a great 
saving of material is i d in q of being able to 
weave all the yarnoncop D. More space can be obtained in the 
interior of the shuttle, and consequently a longer cop may be 
utilised. In such a case a short spring C! may be secured to the 
guard C as shown in Fig. 3, 80 t should the point of the 
guard C come in contact with the shuttle before all the cop is 
finished, such portion of the cop will be kept stationary by the 
additional spring C', whereby the whole of all the yarn may be 
woven, (Accepted September 18, 1895). 


MISCELLANEOUS. 

15,211. J. M. Davidson, Alleghany, Pa., U.S.A. 
Filters. [8 Figs.) August 18, 1895.—A is the casing of the 
filter, B the base, and C the cover. Within the casing, and con- 
centric therewith, is a tubular filtering body D of porous stone or 


























filter to the upper end. The mouth of the pipe is covered 
with a fine wire screen s to prevent waste of the granular bed t 
when it is being cleansed. The several pipes E, G, and H are sup- 
plied with stopcocks (not shown) to regulate the supply and dis- 
charge of water. In the operation of filtering water, the water 
enters the chamber q through pipe G, and is distributed through 
the holes in the upper side 7 of the chamber, so as to pass evenly 
up through the granular bed, where the water is relieved of the 
coarse and major portion of its impurities, and then passes through 
the wall of the filter — D into the chamber e, from which it 
passes through the openings fin the extension d@ into the dis- 
charge pipe FE. To cleanse the filter, the pipe E is closed and the 
pipes G and H opened, when the water loosens and raises the 
granular bed. As the filter body D is revolved, the granules ac- 
quire a circular motion, imparted by the revolving body, and as 
they pass between the bar F and the surface of the body they 
scour and remove the accumulated slime and other impurities 
from the body. At the same time the granules, as they are dashed 
about, cleanse themselves by attrition from adhering impurities, 
and also scour the inner surface of the body A of the 
filter, and cleanse it. The impurities rise to the upper endof the 
filter, and flow through the waste pipe H, thus avoiding the 
necessity of removing the cover of the filter ard cleansing the 
inner surface of the body A of the filter by hand. (Accepted 
September 18, 1895). 


14,701. G. Schwietzke, Dusseldorf, Germany. 
Water Gauges. [7 Figs.) August 2, 1895.—This invention 
has for its object to construct a water gauge in such a manner that 
the valves can be examined and removed while the gauge is in 
use, and that a cleaning rod may be passed through the gauge 
glass, without being hindered by the valve or valve spindle. The 
principal feature of this improved water gauge consists in the 
chambers k which surround the canals a communicating with 
the boiler and provided with short lateral tubes v serving as valve 
seats. These lateral tubes establish communication with the 
chamber k, and may be closed by the discs or cups of the valves 
o (Fig. 8). The gauge glass w is fitted into the chamber /, but 








oes of the passage a, to render it accessible for a cleaning 
rod and removable while the valve v remains closed. In order that 
the passages a may be easily opened and securely closed, without 
complete removal of the screw caps ), the latter are provided with 
levers h. Each of these levers carries a valve disc h! situated in 
the opening b! of the screw cap. To open the e, the screw 
cap is turned back a short distance, so as to release the valve disc 
from the valve seat b‘, after which the lever may be turned round 
into the position indicated in Fig. 1 by dotted lines. The opening 
is now free, and the steam may escape, or the passage @ can be 
cleansed. (Accepted September 18, 1895). 
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Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
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MODERN FOUNDRY PRAOTIOE. 
(Continued from page 562.) 

RETURNING now to our drysand mould of cylinder 
—the cores being all placed and jammed to prevent 
movement when the box is turned up or during the 
process of casting. The top part is then tried on 
to see whether the cores all fit properly and leave 
a sufficient thickness of metal on the top side. In 
order to ascertain this with certainty, it is usual to 
put pieces of soft clay on the top of the cores at 
important parts. These balls of clay are formed 
in the hands, of cylindrical shape, and are put on 
somewhat deeper than the thickness of the metal 
space, so that when the top part is lowered down to 
its position and raised again, each piece of clay is 
squeezed to the exact thickness the metal will be. 
This trial is most necessary in the use of new 
patterns for the first time. It discloses at once 
whether any blunder has been made in the form of 
the pattern or core-boxes, and the clay often reveals 
serious mistakes which have to be remedied, if pos- 
sible, in the mould. [If all is found right, nails are 
driven into the mould to correspond with these 
thicknesses where required. Of course no nails are 
put into the body of the cylinder where it has to 
be bored ; and, indeed, none are necessary there, 
for the core-bar projecting from the ends can be 
easily kept in position. 

Before making the casting, the vents of the 
cores have to be well secured against the entrance 
of the metal, for if these were stopped up the 
metal would blow ere the mould was filled, and the 
casting would be a waster. The ends of the main 
core can easily be secured through the openings in 
the box ends for that purpose, and there are usually 
small notches in the side of the box for leading out 
the gas from the port cores. A piece of string is gene- 
rally inserted into each vent-hole, and left hanging 
through theopeningin the side of the box. Thestring 
is covered with sand, and the joints all around the 
cores properly luted with soft loam to prevent the 
escape of the metal. After the top part is put on, 
and the sand rammed firmly through the opening, 
the strings are drawn out and the vent-holes thus 
left communicating with the outside. The box is 
clamped to prevent separation, and the crane is 
used to turn it up on end, for this is the best posi- 
tion in which to cast a cylinder. The joints of the 
box are all ‘‘daubed ” or luted with loam to prevent 
the escape ef the metal. A runner head is formed 
on the top end as a sort of basin for the fluid metal 
around the gate-holes. These gate-holes, usually 
two formed in the joint through some of the notches 
n, 2, 0, Fig. 31 (see page 561 ante), are closed up 
with gate-pins, while the sand is being formed 
into a basin, inside of an iron frame laid on for 
that purpose. The pins are finally withdrawn when 
the ladle of metal is brought near. 

These operations having been completed, the 
mould is ready to be filled. The metal ought to be 
“hot,” though not quite at white heat, to insure 
soundness in the casting, and there is nothing to fear 
if the vents and joints have been properly secured. 
The practised eye of the founder enables him to 
judge of the temperature of the metal by its colour 
and fluidity on the surface. Very hot metal is 
exceedingly penetrating, and he takes care to avoid 
that extreme. He is too apt, as has been observed, 
to err on the other. The basin of metal should be 
kept ‘‘up,” that is, full or nearly so, while pour- 
ing ; not allowed to sink, else some slag and other 
impurities floating on the top will go down into the 
mould. If the mould takes the metal quietly until 
it is filled, and without any bubbling on the sur- 
face of the basin, it may be concluded that all is 
well. The escaping gas will be blazing freely from 
the main core and from the side vents, and the 
sand surfaces of the box will show a slight blue 
flame of gas escaping from the pricker holes. It 
often happens in casting a drysand mould that a 
spurt of metal escapes through the side joints of the 
box just as the mould is filled and when the greatest 
pressure is on. Some one should always stand by 
with the ‘‘ bote stick,” charged with a stiff piece of 
fireclay on its end, to stop up any such escape of 
metal. A cylinder needs little or no feeding 
after it is cast. The swelling of the small cores 
alone is sufficient to compensate for any tendency 
of the metal to ‘‘draw” when passing from 
the fluid to the solid state. But if there are any 
large masses of metal in any part of the cylinder 
that are likely to be slow in setting, then a 


not know, it may be as well to explain that ‘‘ feed- 
ing” a casting consists in plunging a piece of nail- 
rod, from 4 ft. to 5 ft. long and from } in. to 3 in. 
square, down into one or more of the gates imme- 
diately after the mould is filled. It is put usually 
a few inches into the casting, and moved up and 
down with a brisk motion as if churning, so long 
as the metal in the gate keeps fluid and appears to 
go down. When the operator feels the metal 
becoming thick and viscid, he begins to withdraw 
the rod, working it gradually outwards. This 
agitation of the metal in the gates allows some of 
the liquid metal in the basin, or ‘‘ head,” to work 
its way down into the casting to supply any vacancy 
or any ‘‘ drawing” that may occur, and thus pre- 
vent any sponginess or drawn holes being formed 
in the thicker parts of the casting. 

This process of feeding, which we have just 
described, is applied to all castings of any magoi- 
tude, whether in greensand, drysand, or loam. In 
some loam castings where the metal is of great 
thickness, such as in a sugar-mill roller, the feed- 
ing has to be maintained for perhaps half an hour, 
or more, and if the metal in the ‘*‘ head” sets before 
the demands of the casting are satisfied, some fresh 
metal has to be brought from the cupola in a small 
hand ladle to pour into the gates, and thus keep up 
the process until all the drawing has ceased and the 
metal solidified. 

Castings should lie in their moulds as long as 
convenient, to allow them to cool slowly. If taken 
out while red-hot, they are liable to crack or to 
become hard and brittle on the surface, and the 
fine blue colour that should appear is destroyed. 
Castings of ordinary size ought to remain over-night, 
and be knocked out of the boxes in the morning. 
They are then black enough, though not quite cold, 
and are turned over to the dressers to have their 
cores taken out and their gates and fins cut away, 
and be made ready for being sent into the ma- 
chining shop. 

A good casting should need little dressing, 
and certainly no filling up with ‘‘blue putty” or 
‘*black stuff” or ‘* boman-tague,” or any of the 
other remedies which are resorted to for hiding 
defects. It will be in the recollection of many 
readers that the cast-iron pillars supporting the 
ill-fated Tay Bridge were alleged to have been 
found very defective when broken, and that they 
had been liberally treated to ‘‘ boman-tague,” as 
the filling-up composition is called in Scotland ; 
and many ascribed the fall of the bridge on that 
stormy December night to the defects and conse- 
quent weakness of the cast-iron columns. It is 
much better that all flaws in the castings should 
remain untouched, and left to the engineer’s judg- 
ment whether they should be doctored or the cast- 
ings rejected. If the filling in is done with his 
sanction in a part of little consequence, all may be 
well, but if done surreptitiously in a part that is 
afterwards machined, then the discovery causes 
much irritation to all concerned. 

Before leaving the subject, of drysand moulding, 
it may be mentioned that when cast-iron guns were 
in vogue, these were all moulded by the drysand 
process ; and, indeed, bronze guns are so moulded 
yet. They werecast on end with the muzzle up, so 
that the most solid metal should be in the breech. 
These required ‘‘ feeding ” along time, owing to the 
mass of metal taking long to set. They were 
usually cast with a ‘‘head” or extension of the 
length several feet above the face of the muzzle, to 
insure soundness at the end. This head was cut off 
in the lathe previous to boring. 

It may be said, then, of drysand moulding that 
when a full pattern is provided it affords the best 
and cheapest way of making sound castings that 
are poured under a considerable head of pressure. 
The skill required on the part of the moulder is 
not necessarily so high as that required in either 
greensand or loam moulding. Consequently it is 
usually found that the roughest and least skilful 
manipulators are assigned to this branch of found- 
ing. The reason less skill is required will now 
be readily understood. In ramming up of dry- 
sand there is no danger of ramming too hard, as 
there is in ramming in greensand. The latter has 
to be conducted with considerable delicacy and 
skill—over-ramming will cause ‘‘ blowing,” and 
ugly excrescences and sand-holes ; too soft ramming 
will not bear the hydrostatic pressure of the metal, 
and ‘‘swelling” will result. Skill is requisite in 
graduating the degree of ramming to the depth of 





‘* feeder” may be worked as long as possible in 
the gate nearest to that part. To those who do 





the article moulded, and to the pressure the mould 
has to sustain. 


In greensand moulding, too, the ‘“‘ temper” of 
the sand has to be carefully considered. If too 
damp, the result will be like over-ramming. The 
gases will not escape quickly enough, ‘‘ scabbing” 
will ensue, and the casting become honeycombed. 
If too dry, the mould will not hold well together ; 
some parts will be washed away by the entering 
metal, the mould will be dirty with loose sand, 
and the casting worthless. No such delicacy is re- 
quired in the temper or manipulation of the dry- 
sand mixture. It need only be sufliciently damp 
to ram well, sufficiently mixed with sharp sand and 
dried loam to make it porous, and the stove makes 
it all right. A greensand mould is very tender, 
and liable to deformation and little accidents. 
The moulder has therefore to exercise a very 
light and skilful hand in finishing and handling 
his mould. 

On the other hand, the drysand moulder has a hard 
surface to operate on after the mould comes from 
the stove. It resembles a sculpture in stone. There 
is much less liability to breakage or accident in 
such work. It bears much freer handling ; hence, 
although a little more expense may be incurred in 
providing a drysand mould with an extra box to 
inclose the pattern, and in supplying the fuel for 
drying, yet the labcur being less skilful is usually 
less costly, and as there is much less risk of making 
‘* wasters” or bad castings in drysand, it is often a 
question whether drysand is not really the cheaper 
mode of moulding. The founder generally claims 
a higher price for drysand castings, when he 
thinks he can get it, but in many instances, 
contingent upon the form of pattern and body 
of metal in the casting, it is undoubtedly 
the cheaper process, more profitable to the 
founder, and certainly more satisfactory to the 
engineer when he is not too urgent for speedy 
delivery. 

In settling the kind of moulding to be adopted, 
the founder has other questions to ponder over. 
He has to take into account the kind of men he has 
in his employment at the time, the kind of boxes 
he may have in stock, whether suitable or not for 
the article under consideration, the convenience of 
his floor-room or stove accommodation at the time. 
If he has a very skilful moulder who can make in 
greensand a casting in one day’s work, which in 
drysand would involve two or three days, then it 
will perhaps be more economical to mould the 
article in greensand, He may not get quite such 
a solid casting internally, but he will sometimes 
get one to look better externally, with a sharper 
outline ; and it will be more rapidly turned out, 
which is often an important consideration. The 
case is reversed, however, when he may not have 
a skilful greensand worker available. Then a 
prudent ironfounder will not risk the chance of a 
waster, but will consign the pattern without hesi- 
tation to the drysand department. 

We have already pointed out that a flask 
large enough to inclose the article is certainly 
a desideratum in drysand moulding. But this 
statement needs qualifying. A box is not abso- 
lutely indispensable. Sometimes a complete pattern 
is furnished for some article which is too large in 
dimensions to be inclosed conveniently within an 
iron case, and yet it is of such a depth that it 
could not be made safely in greensand. To make 
so large a box for one casting would be a most 
unprofitable proceeding. To make the article in a 
loam mould would be too expensive and dilatory, 
and loam moulding is usually very severe on the 
patterns. If it must be made then in drysand, it 
can be moulded on the ground—usually in the 
‘* pit” reserved for the.casting of loam moulds—in 
exactly the same way as if it were being moulded 
in greensand, only that it is afterwards dried on the 
floor where it has been formed. 

To carry out this plan a hole-is made in 
the floor somewhat larger than the pattern, about 
15 in. clear all round. The bottom is carefully 
rammed, but no harder than may be necessary. 
Several grooves are cut transversely on the bottom 
a few inches in depth, and into these are laid 
coarsely spun hay or straw ropes, or small core bars 
covered with hay rope, extending from side to 
side. The number of these depends upon the 
extent of surface to be covered with metal. If the 
area is large, then the closer they are laid in these 
grooves, which are now covered over with sand 
and rammed up to the level with the rest of the 
bottom surface ; and the portion that the pattern is 





to rest on is now covered with about 1} in. of 
‘facing’? sand. This is a compound of dried loam 
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pounded fine, and mixed with a little rock sand 
and the ordinary pit sand finely sifted and made 
sufficiently damp with water, or clay-water if 
strength is needed. 

The pattern is now ‘‘ bedded down” on the 
facing sand, and the moulders go round the 
edges and make firm with their fingers or with 
snall hand rammers. The pattern may be staked 
temporarily, and need lifting two or three times 
ere the bottom is properly formed. Joggles and 
facings should be loose, with pins, to allow of 
this operation being efficiently done. When the 
pittern is fairly bedded, the ramming up of the 








sides is proceeded with, facing sand being always 








East > + West Rose of Rail ss aS a: Grade 2-08 per 100 Me AE SORES A 
4 63-0~ .--wle--- 63-0" i" - os - t Sec. - oe 63-0 K- - 84-0 
: m i = ay id 
r +3 ot 2 geo t 
re 3° = 
* ° < 4 
ee 
Re, “ 
. » ” ‘ 
ig.2 re 
F g x 336 a: 
at me 
a SiS 
., Sar SS 
. ES 
~*~ se : Oe ws 
a x 
wv ie 
a } 
f PSN Fig.6. 
“an = ug 6 
STONY CREEK BRIDGE ~~ <r, 








3. 



















laid against the pattern, backed up with the ordi- 
nary pit sand. A top part covering the entire 
pattern islaid on. If too large for one top part, 
it may be covered by two. This simply causes a 
fin at the junction, which is easily dressed off. 
When the top is removed the pattern is drawn. 
This is often difficult ina drysand mould, for the 
rapping bar has but little effect in shaking the 
pattern in a hard-rammed mould. So the pattern 
has to be provided with strong draw-straps and screw 
lifting bolts where necessary. ‘To these the crane 
tackle is attached, and the pattern slowly hoisted, 
care being taken that it is kept level ; and it gradu- 
ally rises to the accompaniment of many hammers 

















Nov. 22, 1895. ] 


ENGINEERING. 





627 








AMERICAN 


CONSTRUCTED BY 


THE BROOKS LOCOMOTIVE 
(For Description, see Page 632.) 











Er1cut-WHEELED Express Lovomotive, Lake SHoRE AND Micuican SoutHerN Raitway. 








EXPRESS LOCOMOTIVES. 
WORKS, DUNKIRK, 


NY. 











Ten-WHEELED Express Locomotive, LAkE SHORE AND MicuicaN SouTHERN Rattway, 


beating on the top of the pattern, and on the sides 
as it comes up. When the mould has been mended 
up and finished as already explained, then it has to 
be dried by fires applied to it, of course where it 
lies. It is usual to dig a trench all round the out- 
side, leaving a wall all round the mould as thin as 
cain be made with safety. Sometimes it is possible 
also to get a fire inside the mould on a grating, but 
it must be far enough back to prevent the surface 
of the mould being burnt. If, after fires have been 
properly kindled, the mould be covered with iron 
bars and old boiler-plates, or sheet iron, to retain 
the heat as much as possible, the drying process 
may thus be carried on pretty quickly. It is this 
firing of a drysand mould on the floor that con- 
stitutes the chief inconvenience of such moulding. 
The work ought to be arranged in such a way that 
the fires are kindled only when work for the day is 
over, and a man should be left in charge to attend 
to the firing. It is disagreeable and troublesome 
when done during the day ; it interferes greatly 
with other work in its neighbourhood, and some- 
times renders it impossible altogether. It is for 
this reason that founders are unwilling to have 
moulds dried on the floor. 

(To be continued.) 








THE RECONSTRUCTION OF THE 
CANADIAN PAOIFIC RAILWAY. 


Tue building of the Canadian Pacific Railway 
was a direct consequence of the federation of the 
Canadian Provinces and the establishment of the 
Dominion. The first action that led to this impor- 
tant result dates from October, 1864, when dele- 
gates from all the provinces met in Quebec to confer 
upon the proposed fusion. The following year a 
petition from the Legislative Assembly of Canada, 
and similar petitions from the various provinces, 
were submitted to the Imperial Parliament, praying 
that effect may be given to the desire for confede- 
ration. The petitions were, of course, favourably 
considered, and the Dominion of Canada was estab- 
lished by law on July 1, 1867. It was not, however, 
until some years later that the western provinces 
joined the federation ; Manitoba in 1870, British 
Columbia in 1871, and Prince Edward’s Island in 
1873. The adhesion of British Columbia was made 
conditional on the prompt construction of a Trans- 
continental Railway, and it was considered that no 
sacrifice would be too great to link the Atlantic 
with the Pacific provinces, to say nothing of the 
benefits that must result from the opening up of 








the vast territory that lay between them. Still 
the construction of some 2500 miles of railway, 
passing for the most part through wilderness 
or over mountain ravges, was a bold. under- 
taking for a relatively poor and thinly populated 
country, and had it not been for the insistance of 
British Columbia, the commencement of the Cana- 
dian Pacific Railway would have been indefinitely 
delayed. It is beside our present purpose to de- 
scribe, however briefly, the history and character 
of the railway, but some idea of the work that had 
to be done, and how it was accomplished, is neces- 
sary to the better understanding of the improve- 
ments that are still in progress, and which have for 
their object the consolidation and permanency of 
the works. 

At the time when it was decided to construct the 
railway, the greater part of the broad country that 
separated the eastern from the western provinces 
was practically unknown, and it was only after the 
sutvey by Mr. Sandford Fleming, which occupied 
several years, that the necessary knowledge was 
obtained. About 1000 miles of rocky wilderness 
on the eastern side, and 400 miles of similar barren 
country in the west, had to be traversed ; between 
these lay a prairie district. It was realised by the 











628 


ENGINEERING. 


[Nov. 22, 1895. 








Canadian Government that the projected line could 
not be constructed for lees than 25 millions sterling, 
and it was also evident, after the disastrous experi- 
ence with the Intercolonial Railway, that the work 
could not be undertaken as a Government measure. 
More than one Ministry fell over the troubled 
question of the Pacific Railway; nor was the 
matter settled by the resolution of 1871, under 
which British Columbia joined the Dominion. 
This resolution ran as follows: ‘‘That the 
railway referred to in the address adopted by 
the House, shall be constructed and worked 
by private enterprise, and not by the Domi- 
nion Government, and that the public aid to 
be extended shall consist of such liberal grants of 
land, and such subsidy, as the Parliament of 
Canada shall hereafter determine.” The State 
assistance thus suggested took the definite form of 
a subsidy of six millions sterling and a land grant 
of 50 millions of acres along the line of railway. 
With this inducement, futile efforts were made to 
form a private company to construct the railway. 
Confronted with fresh difficulties, and urged by the 
insistance of British Columbia, which had stipulated 
that the line should be completed within ten years, 
the Dominion Government, in spite of previous re- 
solutions, itself undertook the construction of short 
lengths of railway with the object of connecting 
navigable rivers and so completing come sort of 
communication between the east and west; it is 
worth noting that in the pursuance of this policy 
the Government made its first purchase of steel 
rails in 1874, and the price paid for them in Eng- 
land was ill. per ton. This policy of piecemeal 
construction did not—as might have been expected 
—prove satisfactory, and after much delay and ex- 
penditure, British Columbia consented to a further 
delay of ten years—from 1880 to 1890—for the 
completion of the railway, subject to the condition 
that the Dominion Government should expend each 
year, within the boundaries of British Columbia, 
a sum of not less than two million dollars on the 
construction of the railway until it was com- 
pleted. At last, in Octobar, 1880, a powerful 
organisation, having the title of the Canadian 
Pacific Railway Company, was formed, and 
it succeeded in completing the enterprise under 
agreement with the Government. The work was 
to be commenced on May 1, 1881, and to be 
finished in ten years, the total length contracted 
for being about 2000 miles, the bslance of over 
400 miles being at that time in progress as a Govern- 
ment work. When completed, this mileage was to 
be handed over to the company, and was to become, 
without payment, a part of its property. In addi- 
tion the syndicate was to receive the proportion of 
the subsidy of five millions sterling, and of the 
25 millions of acres, on the completion of each 
20 miles of railway. 

The final contracts between the Government and 
the company were signed oa October 21, 1880, and 
no time was lost in pushing forward the works ; 
indeed, the Canadian Pacific Railway was completed 
ani opened for trafficin an incredibly short space of 
time. It is true that no delay was incurred in the 
surveys and location of the line ; that had been done 
already by the Government. The first trains were 
run through from the Atlant’c to the Pacific in 
November, 1885, anticipating by five years the con- 
tract limit, and establishing a time record for rapid 
railroad construction. It was obviously a wise 
policy that dictated a lavish expenditure of money 
in order that the railway might be finished with 
the shortest possible delay, and the under- 
taking be enabled to earn a revenue as speedily 
as possible. But it required a very perfect 
organisation to bring about such a result. An 
army of at least 25,000 men was employed upon 
the works; the commissariat for these had to be 
organised and maintained ; all material had to be 
transported, in many cases over long distances ; 
and the work had to be carried on continuously in 
the face of great physical and climatic difficulties. 
Whatever is, or may be in the future, the financial 
standing of the Canadian Pacific Railway, it must 
always be regarded as a most remarkable piece of 
political engineering. 

It will readily be supposed that work completed 
at such high pressure, and under conditions s> un- 
favourable, was not of a thoroughly permanent 
character ; it was not the intention of the company 
that it should be so. On the contrary, the main 
object was to establish a pioneer line sufficiently 
reliable to carry the traffic that would be required 
during a few years, so that the line might become 





revenue-earning as soon as possible. This being 
achieved, improvements could follow when con- 
venient. Moreover, even the large capital at the 
disposal of the company was insufficient for the 
construction of permanent works. Experience 
proved that this method was correct, and probably 
no alternative was open to the contractors ; in any 
case the railway was hardly ready for traffic before 
the reconstruction was commenced, and is being 
now continued. As completed, trestle work was 
the chief characteristic of the railway; embank- 
ments were avoided on account of the time 
and cost involved in making them, to say nothing 
of the difficulty of procuring material for fill- 
ing, whereas timber was plentiful, though it had 
often to be hauled over very long distances. 
Wooden bridges were used to cross small streams 
and large rivers ; timber crib foundations took the 
place of masonry piers. Some of the bridges were 
of important span, as much as 180 ft. in some cases. 
The main work of reconstruction, now in progress, 
applies to the substitution of solid embankments 
for the trestle work; to building of retaining walls ; 
to replacing timber bridges by those of iron or 
steel, with stone piers instead of wooden cribs ; 
and necessarily the making of many important 
culverts to allow flood water to escape where the 
open passages of the trestles were closed up by the 
solid filling of the earthen embankments. In this 
way a very large amount of work has been done 
upon the railway during the last ten years, and 
the Canadian Pacific Railway is rapidly becoming 
all that so important a line of communication should 
be. Exactly what has been accomplished by the 
engineers of the railway was described a short time 
since in the valedictory address of Mr. P. Alexander 
Peterson, on the occasion of his vacatiog the presi- 
dential chair of the Canadian Society of Civil Engi- 
neers. Mr. Peterson has kindly sent us an interest- 
ing series of photographs that illustrate much of the 
work which he has done; with the help of these, 
and the information contained in his interesting 
address, we are enabled to give an idea of the 
standard types of constructive works on the Cana- 
dian Pacific Railway. 

As may be supposed, the work of replacing timber 
bridges with more permanent ones of iron or stzel, 
formed not the least difficult and costly part of the 
work of reconstruction. On this subject Mr, Peter- 
son says, by way of introduction: ‘‘The great 
number of long high trestles requiring waterways 
from 80 ft. to 100 ft. in width, with the rail 80 ft. 
to 100 ft. above the bed of the stream, led to the 
adoption of the following structures, which are con- 
sidered to be those which most satisfactorily fill the 
requirements of the case: three spans of 100 ft., 
with two piers, and the ends of the outer spans 
standing on cedar cribs founded on piles. By this 
plan we get a good, safe, substantial structure at a 
present cost of the piles and cedar cribs against two 
stone abutments, effecting a saving of 14,000 dols. 
for 80 ft. height. By the time the cribs and piles 
require renewing, the bank will have settled, so 
that masonry can be built upon it instead of through 
it; and leaving the question of interest aside, there 
is a saving of 1200 yards of masonry, or 13,500 dols. 
at each bridge, and the structure is equally as good 
for all practical purposes, and will require no more 
looking after than if it had all been built in stone, 
as an inspection is made of all structures at least 
once every month.” 

The bridge on the Pacific division at Stony Creek, 
near the summit of the Selkirks, is one of the most 
important on the railway ; it spans achasm 300 ft. 
deep, and, a3 constructed in 1885, consisted of a 
asber truss supported on wooden trestle piers that 
rested on the rock foundation ; the spans of 33 ft., 
161 ft., 162 ft., and 86 ft., were crossed by Howe 
timber trusses; the general arrangement is indi- 
cated in the diagram, Fig. 1, page 626. The bridge 
was ina sound condition, but it was determined to 
incur the expense of reconstruction, partly to obtain 
as soon as possible a permanent structure, and partly 
to do away with the constant danger of its destruc- 
tion by fire ; as a matter of fact, the new work was 
scarcely completed before a vast conflagration 
swept over the district, and the wooden trusses 
would certainly have been destroyed if they had 
still been in existence. After investigation of the 
site, it was found that the nature of the rock form- 
ing the sides of the ravine to be crossed, were of 
such a nature that foundations for intermediate 
piers would be very costly, and would probably 
give future trouble; it was therefore decided to 
span the ravine with an arch of 336 ft. opening, 





‘and by two side spans of 60 ft. and 80 ft. respec- 


tively ; Fig. 2 is a diagram of the arrangement. 
From this figure it will be seen that the arch rests 
on masonry abutments founded on the rock about 
100 ft. below the rail level ; on one side the material 
was sufliciently solid to stand alone ; on the other, 
the eastern side, it was necessary to cut back the 
rock to a slope of 14 to 1, nearly to the level of the 
abutment, and to hold it up with a heavy retain- 
ing wall. The arched truss is about 20 ft. in depth; 
the diagram, as well as Figs. 3 and 4, show the 
system of bracing employed. It will be seen 
that steel trestles rise from the top of the arch 
at four places; these carry the horizontal girders 
that support the roadbed; by this arrangement 
the roadbed girders are divided into four spans 
of 63 ft. each, and two openings of 84ft, the 
larger spans occurring, one over the centre of the 
arch, and the other at the eastern end of the 
viaduct. Fig. 3 is an illustration of the Stony 
Creek Bridge after completion, and Fig. 4 is from 
a photograph taken during erection. From this 
figure it will be seen that the new bridge was 
constructed without interfering with the traflic of 
the railway. To do this it was necessary to erect 
the steel trusses outside the old timber viaduct, a 
scaffolding built up from the sides of the ravine, 
being employed. 4s far as possible all riveting on 
the ground was avoided, the steel work being 
delivered riveted up in sections, and the joints at 
each panel, connected by 6-in. pins and 12-in. 
thimbles, as shown in Fig. 6, which is an enlarged 
view of one of the joints. These points of connec- 
tion occurred at intervals of about 21 ft., the pins 
eerving as a means of attaching the bracing, while 
the ends of the lengths of chord took their bearings 
on the thimbles. Of course some of the old work 
had to be removed in order to fix the lateral bracing 
of the steel arch near the centre, as well as in 
erecting the steel trestles and the horizontal road- 
bed girders. This, however, was done with so 
much care that there was no necessity to stop the 
train service. The estimated cost of this impor- 
tant work was 77,360 dols.; the actual cost was 
somewhat higher. ‘‘As this bridge is on a grade 
of 2.08 per cent., with a curve on the western end 
of the span, the standard load was increased by 
25 per cent., which brought the cost of the structure 
to 96,075 dols., of which 74,000 dols. is for steel, 
and the balance for masonry, retaining walls, and 
floor.” 
(Zo be continued.) 





THAMES BRIDGES.—No. XXVI. 
45.—Maritow Brings. 


Tue ancient highway between Hattield and 
Reading—like many others of the early roads 
—crossed the Thames either by means of a ferry, 
or, later, by a bridge. Where the Hatfield and 
Reading road met the river, the present little town 
of Marlow existed, either created by the traftic 
after the road was made, or what is more probable, 
as a hamlet of still earlier date. 1n the thirteenth 
century, and probably before then, the road was 
carried over the river by a bridge; it is certain 
that one had existed long enough at the beginning 
of the fourteenth century to have fallen into decay, 
since in 1332 Edward III. gave the order for its 
repair. In the vicinity was Bisham Abbey, that at 
one time belonged to the Knights Templars, and was 
afterwards a well-known Augustinian Priory. No 
doubt this establishment added largely to the im- 
portance of Marlow, more even than the fact that 
it was a halting-place for travellers following the 
road on which it lay. The early Marlow bridges 
were, of course, built of timber, and passed through 
centuries of uneventful history before the last of 
the series disappeared. During the Commonwealth 
the bridge was destroyed by Parliamentary troops, 
and was afterwards rebuilt at the expense of the 
county by an enforced tax; this was in 1642, and 
the new structure lasted until 1789, when it was 
replaced by another wooden bridge, the cost of 
which was defrayed by public subscription. This 
remained till it was rendered unnecessary by the 
existiog suspension bridge. 

This bridge was constructed in 1829 to 1831, by 
W. Bond, of Marlow, for the sum of 22,000/., and 
from the designs of Mr. Tierney Clark ; an engi- 
neer well known in his time, and who had been a 
favourite pupil of Brunel, and had previously erected 
the once famous suspension bridge across the Danube 
at Buda-Pesth. The principal span of Marlow 
Bridge, which is illustrated on page 638, is 235 ft. 
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in width measured from ihe suspension points of 
the chains in the centres of the towers; the 
width of platform is 31 ft. The piers and towers 
are of stone founded on piling ; at the water level 
the piers are 31 ft. long and 9 ft. 6 in. deep, de- 
creased to 8 ft. 6in. at the level of the roadway. 
Above this level the towers rise, one beneath each 
pair of chains ; they are connected at a height of 
20 ft. above the road by an arch of 12 ft. clear 
opening ; above this the towers are extended to 
form supports for the bedplates carrying the chains. 
The platform is carried by two sets of chains on 
each side ; each chain is composed of four iron links 
2 in. thick and 24 in. deep, the ends being widened 
out to 6 in. and forged into eyes with holes for the 
assembling bolts to pass through. These links are 
not, however, coupled to each other ; but by means of 
intermediate links 9 in. long from centre to centre 
of bolt holes, 1} in. thick, and 6in. deep. The 
main links, which are about 9 ft. 4 in. in length, 
are connected to the intermediate links by bolts 
24 in. in diameter ; there are four main links, and 
five intermediate links throughout each of the 
chains, which pass over cast-iron saddles on the 
top of the towers, and are taken back for a dis- 
tance of 64 ft. 6in. to a shore anchorage of brick- 
work faced with masonry. The suspension-rods 
are 1 in. square and are attached to the chains. To 
the upper ends of these rcds are joined, by 1-in. 
bolts, two links 1 in. by ? in., which in their turn 
pass over 1-in. bolts connected to the short inter- 
mediate links of the chain and kept in place by 
distance-pieces. The ends of the suspension-rods 
and of the connecting links are, of course, extended 
to form eyes for the bolts. At the lower end the 
thickness of the suspension-rods is somewhat in- 
creased, and provision is made for the attachment 
of an adjustable shackle to which the ends of the 
cross-girders are secured. The suspension-rods are 
spaced about 5ft. apart, and are hung alternately 
to the two chains. As originally constructed, the 
cross-girders were of oak, but after some thirty 
years’ wear, these became unsafe, and in 1860 
the platform was renewed, iron transverse girders 
being substituted for the oak beams ; this change 
was effected at a cost of 3300/. The present 
girders are 33 ft. long and 22 in. deep; they 
are made with T-irons at the top and bottom, 
connected with diagonal bracing, made of flat bar 
and angle-irons so far as the width of the roadway 
extends. and of flat bars only in the extensions at 
each side that carry the footpaths. The ends of 
these girders are formed of castings, to which the 
T-irons are fastened. On each of these castings 
appears the date of renewal and the arms and 
motto of the county of Bucks—a swan, and the 
motto, ‘Sigil de Desbro.” The method of attach- 
ing the suspension-rods to the transverse girders is 
shown in the annexed sketch, where it will be seen 
that the rod passes through the top T-iron and into 





a cast-iron box placed between the top and bottom 
members of the girder, the attachment being made 
with keys and wedges. The floor of the bridge is 
of timber laid on packing pieces screwed to the top 
of the cross-girders, with metalling above. Two 
longitudinal timbers, 4 in. by 12 in., laid on each 
side of the road, form the curbs. The footways are 
extended outside the chains, and are supported on 
the ends of the transverse girders, as already 
stated ; the surface is made of timber, laid longi- 
tudinally, excepting round the towers, where it is 
of stone flagging, carried on cast-iron brackets 
secured to the masonry. The handrails are of 3 in. 
by 3 in. timber, carried on posts placed 10 ft. apart, 
the panels thus formed being filled with wooden 
diagonals and three rows of half-round timber. 
Marlow Bridge belongs practically to the county of 
Buckinghamshire, only one-fifth lying within the 
boundaries of Berkshire. 


46.—HEN LEY Brivo. 


_ In the history of the county of Oxford, published 
in 1852 by Robert Gardner, of Peterborough, we 





read, «apropos of the present stone bridge at 
Henley : ‘‘Five elliptical arches with a handsome 
balustrade built of Hedington stone, in 1786, at a 
cost of 10,0001. The bridge was designed by Mr. 
Hayward, of Shrewsbury, who died before the 
work was begun. He had often expressed a desire 
to die before the completion of the design, that his 
body might be interred under the centre arch, but 
his wish was not complied with, since he was 
buried in Henley Church and a handsome monu- 
ment erected over his remains. The keystone on 
each face of the centre arch is adorned by a sculp- 
tured mask from the elegant chisel of the Honour- 
able Mrs. Damar, daughter of General Conway, 
who resided for some time in the neighbouring seat 
called Park Place. The mask towards the north 
represents old Father Thames, with fishes playing 
in the wavy honor of his beard, and bulrushes in- 
serted in the fillet which binds his temples ; and 
that on the reverse keystone exhibits Isis, 
‘Her neck in whiteness rival to the enows, 
Her dewy trestes floating as she flows.’ 

There was a stone bridge across the Thames here 
at an early period, traces of which may still be 
seen at low water. A bridge of wood was then con- 
structed, which remained till the date of the pre- 
sent erection.” 

Prior to the erection of Hayward’s Bridge, thus 
eulogised by Gardner, and up to the year 1781, the 
older timber bridge had been maintained by the 
corporation of the town of Henley-on-Thames out 
of the revenue arising from estates held by them for 
the purpose. In 1781 an Act of Parliament was 
obtained for the new bridge; under this, powers 
were conferred on a body of bridge commissioners 
to raise sufficient funds for the construction, 
secured on the tolls which the commissioners were 
authorised to levy. From a document in the office 
of thecounty surveyor of Oxfordshire, Mr. Tollit, 
to whom we are indebted for the information, we 
find that, in 1869, under the provisions of the Act, 
‘* the bridge is now repaired by the commissioners 
from the general fund, which consists of tolls and 
the rents of the estates, and will be so repaired so 
long as the debt for money borrowed remains un- 
paid. But when that is paid off the toll will cease, 
the commissioners will Suncti officio, and the 
bridge will be repairable solely by the corporation 
of Henley.” The Act also declares that the bridge 
shall not become a county bridge, nor subject to be 
repaired by the counties of Oxford and Berks, or 
either of them. As Henley Bridge is now free of 
toll, it would seem that the conditions of the Act 
have been complied with and the debts discharged. 

The central arch of Henley Bridge is the widest 
of the five openings; it has a clear span of 
40 ft. 6 in., the adjacent arches on each side being 
38 ft. 6 in., and the two nearest the shore, 
34 ft. 6in. The width of the roadway between the 
parapets is 27 ft., divided into a carriage road of 
19 ft., and two sidewalks of 4 ft. each. The 
‘handsome balustrade” is 3 ft. 9 in. high; its 
design is shown on the illustration on page 638. 
The width of the piers at the level of the springing 
of the arches is 30 ft., not including the cutwaters at 
each side, which extend for 3 ft. further ; the thick- 
ness of the piers is 7 ft. 6 in. The width of the 
face of the abutments is the same as that of the 
piers, and they are carried back for about 40 ft. 
with curved wing walls surmounted by a solid stone 
parapet terminating in massive stone piers. 

Although the bridge has been erected for a cen- 
tury, it remains in excellent condition, due pro- 
bably to the fact of careful maintenance. The 
foundations appear to have settled in places, causing 
various cracks to show in the masonry ; in a number 
of places iron cramps have been let into the stones 
of the arches, but there is no reason to suppose 
that the structure Mr. Hayward sought to have for 
a monument will not remain in service for several 
generations. 





THE TORPEDO-BOAT DESTROYERS 
**ROCKET,” “SHARK,” AND “SURLY.” 
THESE torpedo -boat destroyers, constructed by 

Messrs. J. and G. Thomson, Limited, Clydebank, 
were specially successful in passing through their 
trials, with the result that the Admiralty have en- 
trusted the builders with orders for four 30-knot de- 
stroyers, and these the company are now progressing 
with. The engravings of the machinery, and the 
drawings of the Normand boilers in the destroyers 
already completed, given on pages 630 and 631, wiil 





therefore be of interest. The important feature of 
this class of vessel is undoubtedly to be found in the 





boiler and machine room. The vessels, of course, are 
propelled by twin screws, and each propeller is driven 
by an independent set of three-cylinder triple-expan- 
sion engines placed in one compartment aft of the 
boiler-rooms. Steam is supplied by four water-tube 
boilers of the Normand type, placed in two water- 
tight compartments. The furnaces of the forward and 
atter boilers discharge into separate funnels, while 
those of the two centre boilers lead up to a common 
central funnel of larger size than the other two, as 
shown on the engraving of the vessel. 

The ve sages cylinders are 184 in. in diameter, 
the intermediate 26§ in., and the low-pressure 404 in., 
the stroke being 1 ft. 6 in. The high-pressure 
cylinders are placed forward, and they, together with 
the intermediate cylinders, are fitted with piston valves 
of the inside type, placed on their forward sides, the 
low-pressure cylinders having outside piston valves 
placed aft of the cylinders. 

The valve gear is of the double eccentric link motion 
type, and is adjustable, and metallic packing has been 
employed for the stuffing-boxes of the piston and 
valve spindle rod glands throughout. 

Thecylinders, which areentirely independentcastings, 
are bolted together to provide sufficient longitudinal 
stiffness, andare stayed transversely between each other, 
as well as to gusset-plates in the wings connecting the 
deck beams and the frames. A forward longitudinal 
strut extends from each of the high-pressure cylinders 
toa gusset-plate between the deck and the forward 
bulkhead of the epgine-room, and two similar ties 
secure each of the low-pressure cylinders to the 
after structure of the vessel. The cylinder bottoms 
are separate castings, and are bolted to the cylinders, 
and they, together with the cylinder covers and the 
top and bottom covers of the valve casings, are of cast 
stee], ‘The pistons are of forged steel turned all over, 
and are each fitted with four Ramsbottom rings, The 
piston and connecting rods are of wrought steel, and 
are hollow, thereby securing lightness together with 
strength, qualities indispensable to these parts in fast- 
running engines, The crosshead pin is fixed into the 
forks of the connecting-rod, and is of steel, case- 
hardened. The piston-rod guide and head are forged 
with the rod, and the guide has machined recesses 
on the ahead side, which are filled with white metal. 
The ahead guide faces are of cast iron, with water 
circulation at the back, and the astern faces are of 
bronze. 

The bedplates are of cast steel. Each consists of two 
angle-bar-shaped castings, which extend the whole 
length of the engine, and rest on longitudinal frames 
extending between the engine-room bulkheads. The 
main bearing frames extend between, and are checked 
into, these castings, being secured to them, as well as 
to the floors of the vessel, by fitted bolts. The main 
bearings are five in number, a single bearing of extra 
length being placed between the intermediate and low 
pressure cylinders ; and wrought-steel columns, braced 
together near the middle, form the connection between 
the cylinders and each of these frames. 

The crankshafts and pins are hollow, of steel, and 
are each forged in one piece. The thrust shafts and 
propeller shafts are likewise of steel, andhollow. The 
propellers have each three blades of manganese bronze 
dovetailed into a boss of forged steel, and the bosses 
are fitted with guards and caps, in conformity with 
Admiralty practice. 

The condensers are placed in the wings, the cooling 
surface being 3000 square feet. The tube casings 
are sheet copper, and the tubes are § in. in ex- 
ternal diameter by .05 in. thick. The steam is con- 
densed outside the tubes, and water is virculated 
through them by two of Gwynne’s centrifugal pumps, 
assisted by a natural flow due to the velocity of the 
vessel. The air pumps are single-acting, and are 
driven by separate double-armed cranks engaging the 
forward ends of the crankshafts by transverse feathers, 
and each discharges into separate feed tanks. 

There are, as already stated, four of Normand’s 
water-tube boilers, and we reproduce drawings of 
these. Further information as to the principles of design 
was given in M. Normand’s paper read at the Paris 
meeting of the Institution of Naval Architects, and re- 
printed on page £9 ante. The tubes in the rows 
nearest the fire are of steel, and the tubes forming the 
outside wall are of galvanised steel. The grate area is 
163 square feet, and the heating surface 8600 equare 
feet, and the boilers are worked under forced draught 
on the closed stokehold system. A single-breasted fan, 
5 ft. 6 in. in diameter, is placed at the side of each 
boiler-room for supplying forced draught to the boilers, 
The engines are of the open vertical type, and air is 
admitted to the fans by large cowls placed directly 
overhead. 

The arrangements made for feeding the boilers are 
very complete, and consist of a main and auxiliary 
system of pumps and pipes, which are separate and 
entirely independent of each other. The main system 
consists of two of Messrs. G. and J. Weir’s special feed 
pumps, placed at the forward end of the engine-room. 
Each draws from one of the two feed tanks by an 





independent pipe, and discharges to either of the 
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boilers in one compartment direct. or through one of 
a couple of Normand’s feed heaters placed against the 
forward bulkhead of the engine-room between the 
pumps. For the auxiliary system a similar feed 
pump is placed in each of the boiler-rooms, and each 
pump is connected by separate pipes with the reserve 
fresh-water tank, one of the feed tanks, and with the 
sea, and discharges direct to the boilers; the pump in 
the after boiler-room also discharges to the deck, and 
serves the purpose of a fire pump. 

The main steam pipes are of copper, served with 
copper wire. An independent pipe extends between 
each boiler-room and one set of engines, and each pipe 
is fitted with a self-closing stop valve at the engine- 
room bulkhead, where they are cross-connected, 
besides an equilibrium valve at the high-pressure 
cylinder. An independent auxiliary steam pipe 
supplies all the auxiliary engines, except the main 


feed pumps, and the exhaust steam is led by a system 
of pipes to each of the main condensers. 

As the successful working of all high-pressure 
boilers, and especially of water-tube boilers, is largely 
dependent on the purity of the water they evaporate, 
careful attention has been given to the distilling 
apparatus. This is situated at the after end of the 
engine-room, and consists of a large evaporator, capable 
of generating 2250 gallons of fresh water per day. A 
distilling condenser is provided which can supply 450 
gallons per day of pure aérated fresh water, chiefly to 
be used for ship’s purposes, and the remainder of the 
vapour is condensed in the main condensers to serve 
as make-up feed. A separate engine with pumps is 
also fitted for maintaining the water level in the 
evaporators, circulating the condensing sea water, and 
pumping the drinking water into the ship’s tanks, and 





also for pumping the gained water from the main 





condensers to the reserve fresh-water tanks. An auxi- 
liary air pump is also fitted to each of the circulating 
pumps, and is connected to the bottom of the main 
condensers and discharges to the feed tanks. 

The remaining pieces of auxiliary machinery placed 
in the engine-room may now be briefly noticed. Two 
powerful sets of air-compressing engines and pumps 
are placed at the aft bulkhead, and immediately 
beneath the deck is fixed the steering engine. On the 
same bulkhead is fixed a duplex bilge pump of Ad- 
miralty pattern, for clearing out the bilges of engine and 
boiler rooms. Each of the main steam pipes is drained 
by a Normand’s steam trap placed in the engine-room, 
and all the condensed water accumulating in the 
auxiliary steam and exhaust pipes is drained by a 
system of pipes into the feed tank. Mechanical reply 
telegraphe are fitted for each set of engines, 
with transmitters inside and outside the con- 
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ning tower, and at the after steering station. 
Mechanical ‘telegraphs are also fitted between the 
engine-room and stokeholds, and an extensive system 
of voice pipes between the engine-room and all the 
principal stations and apartments of the vessel is also 
provided. Mechanical revolution indicators of special 
design are also fitted to each of the engine shafts, and 
placed in such positions that they may be read from 
the deck as well as from the starting platform. 


Particulars of Machinery. 


High-pressure cylinders .. -- Two at 18} in. diameter 
Intermediate pressure cylinders » 268 e 
Low-pressure cylinders .. 9 sn ee px 
Stroke of allcylinders . os 1 ft. 6 in. 
Number of boilers and kind a Four water-tube of 

Normand type 
Grate surface, total =r aa 163 aq. ft, 
Heating “a oe 8600 ,, 


Results of t Otteiat Trials. 


























H.M.S. H.M.S. H.M.S8. 

‘*Rocket.” | ‘* Shark.” * Surly.” 

Feb. 27, March 1, March 15, 

1895. 1895. 1895. 

Mean of Mean of Mean of 
Six |Tbree| Six [Three Six | Three 
a Hours | Miles. |Houre| Miles.| Hours 

D cnetutaiet 

. | 809 ee 400 ee | 306.1) .. 

ee, {eS oard| 307 Ba) Gea So 
P (mean ..| 398 | 306 | 400 | 401 | 397.9| 403.8 

Steam _— 
b. per sq. in. 188 we. [86 187 

Vacuum .. oo 25 « | 2 oe 94.7} os 

Air pressure in. of cater 3.5 * 3 3,35) .. 
Indicated horse- ey a ‘ | 4250 4175 
Speed a . knots 27.7 | 2 4 |27.5 j 27. 6 | 27.59 | 28.05 














Although it is not necessary to enter into details of 
the hull, as we have already entered largely in pre- 
ceding articles into the design, it may be said that the 
vessels are 200 ft. long, and each is armed with a 12- 
pounder quick-firing gun, with two 6-pounder guns 
on either side of the shelter provided by the forecastle 
head and conning tower, while aft on deck there is a 
double torpedo launching un. 

Annexed is a tabulated statement of the results 
obtained on the full-speed official trials of the three 
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vessels, These trials consisted of three hours’ con- _N.Y. Central. West Coast. L.S. and M.S. | Crankpins, main coupling oe 6} in. by 4 in. 
tinuous steaming, during which the guaranteed speed New ne ding East London to Chicazo to ; atten, OOM as : et non 7 " 
of 27 knots had to be maintained. This was tested | pate .. Sept. 11, 1895 Aug. 22, 23,1805 Ost. 24, 1895. # » wheelfit .. maa eo 
by six runson the measured mile at Skermorlie, the| Engine .. ~ os _ No, 564 Frames, 46 in. centres forged . 
speed being calculated from the total revolutions for area . . 1 pty boo in. — Sie teat teal cS a? 
the three hours, based on the mean revolutions per meee a x i : aia 1G ke acoomielate 
knot obtained from the measured mile runs. Dist a ‘ standard tender ™ ai 
g i i A 4 . ‘rame pedestal ties .. oe ayer’s paten 
— —_— a an renal putea ote rem aie oe anes oue.8 Engine truck, four-wheeled Swivelling spherical centre 
within three weeks, indicates that all was satisfactory. | Time e aiuto A 33-in- Allen paper 
The vessels have been in commission for some time, Ran ey be 6h. 51m. 56sec, 8h. 32m. 8h. 1m. 7 sec. : axles .. :. Hammered iron 
and were on service at the recent naval mancuvres. speed . : 63.54 63.24 63.61 ” deal re 5 +t in, 
Time in - lee ring - ; 
: Driving spring rigging oe Equalised 
motion .. 6h. 47m. 41sec. Sh. 25m. *7h. 60m. £0 sec. a 
AMERICAN EXPRESS LOCOMOTIVES. Average i sf hamareed Under — hangers 
Onx of the results of the railway races tothe north,}| speed -- 64.22 63.93 _ 65.07 Lubricator, cylinder... No. 9 Nathan triple 
* Two minutes and five seconds deducted in third stage, actual | feed water Two No. 8 Monitor ejec‘ors 


which aroused so much popular interest in this country, 

was the awakening of a spirit of emulation on the part 

of the engineers and directors of two of the best built 
and equipped railroads of the United States—the 

New York Central and the Lake Shore and Michigan 

Southern. Races were accordingly organised from 

New York to Buffalo, and from Chicago to Buffalo, with 

the intention of lowering the British record, and the 

satisfaction was naturally great when it was announced 
that in railway speeds, as in so many other recent 
contests, our pre-eminence was gone. Not that this 
was a contest in the strict sense of the word ; the con- 
ditions under which the runs were made not being 
similar. What is of great interest, however, is the 
magnificent performances of the engines that hauled 
the American trains, which were much _ heavier 
than those of our northern lines, although, on the 
other hand, the gradients are probably much more 
favourable. No such work as this was done in 1893 
by the famous New York Central engine ‘‘ 999,” the 
performance of which was largely distanced on 
the recent run from New York to Buffalo on Sep- 
tember 11 last, while, still later, a break of 86 miles 
on the Lake Shore and Michigan Southern was made 
in l hr. 10 min. 46 sec., or at a rate of 72.91 miles per 
hour, by the Brooks 10-wheeled engine ‘‘564” on 
October 26, which reached a maximum speed of 97.2 
miles during the run. Such performances as these in- 
spire a profound respect for first-class American rail- 
roads and locomotive builders, and no little respect for 
the courage of drivers and passengers. We subjoin an 
interesting oflicial Table of the two fast runs on the 

New York Central and the Lake Shore, compared 

with the west coast (London to Aberdeen) journey of 

August 22-23 last. 

Statement of Fast Time made by New York Central and 
Hudson River Railroad, London and North-Western 
and Caledonian Railways (West Coast Route), and Lake 
Shore and Michigan Southern Railway. 


N.Y. Central. West Coast. L.S. and M.S. 
New York to East London to Chicago to 
Buffalo. Aberdeen. 3uffalo. 
Date .- Sept. 11,1895 Aug. 22, 23,1895 Oct. 24, 1895. 
Weight of cars 861,000 Ib. 150,080 Ib, 804,500 Ib. 
Distance 
through, 
miles... 436.32 639.75 510.1 
First Stage. 
Length, mls. 142.88 158 87.4 
Departed .. 5:40:30a.m. 8:00 p.m. 3:29:27 a.m. 
Arrive ter- 
minus .. 7:54:55a.m. 10:27:30p.m, 4:64:53 a.m. 
Time .. 2h. 14m. 258ec. 2h. 27 m. 30 sec. 1h. 25 m. 26 sec. 
Speed, miles 
per hour.. 63.79 64.27 61.38 
Engine... No. 870 No. 1809 compound No. 597 
Cylinders 19 in. by 24 in. ps = "7 4 in 17 by 24 in, 
Drivers .. 84 in. 84 in. four 72-in. 
Second Stage. 
Length, mis. 147.84 141.25 133.4 
Departed ... 7:56: 45 a.m. 10:30pm. 4:57: 04a.m, 
Arrive ter- 
minus .. 10:17:10a.m. 12: 35:30am. 7:01: 39a.m. 
Time -. 2h, 20m. 25 sec. 2h. 5 m. 30 sec, 2 h. 4 m. 25 sec. 
Speed, miles 
per hour.. 63.17 67.50 64.24 
Engine = No. 999 Wo. 904 No. 599 
Cylinders 19in, by24in. 17in. by 24in. 17 in. by 24in. 
Drivers .. 86 in, 78 in. Four 72 in. 
Third Stage. 
Length, mls. 145.60 150.00 107.8 
Departed ... 10:19: 35 a.m. 12 : 38 a.m. 7:04:07 a.m. 
Arrive ter- 
minus .. 12:32:26p.m. 3:07: 03am. 8:50:13 a.m, 
Time .. 2h. 12m, 51sec. 2h. 29 m. 30 sec. 1h. 46 m. 6 sec. 
Speed, miles 
per hour.. 65.75 60.20 60.96 
Engine ae No. 903 No. 90 No. 160 


Cylinders 19 in. by 24 in. 18 in. by 26in, 17 in. by 24in. 


Drivers... 86 in. 78 in. Four 72 in, 
Fourth Stage. 
Length, mls. o 90.50 95.5 
Departed .. 3:09:30 a.m, 8:51:58 a.m. 
Arrive ter- 

minus .. ee 4:32 a.m. 10:17:30 a.m, 
Time ~ i 1h. 22 m. 30 sec. 1 h. 25 m. 32 sec. 
Speed, miles 

per hour. ee 66 66.99 
Engine... ee oe No. 598 — 

Cylinders as 17 in. by 24 in. 

Drivers .. Four 72 in. 
Fisth Stage. 
Length, mils. = a 86 
Departed .. - ° 10:19:48 a.m. 
Arrive ter- 

minus .. oe ee 11:30: 34 a.m. 
Time = oe ae 1h, 10 m. 46 sec, 


Speed, miles 
per hour, ee 72,91 








stop by flag. 

Nots.—Record of New York Central and Hudson River Rail- 
road, and London and North-Western and Caledonian Railways 
(West Coast route), as given in Railroad Gazette, of September 20, 
1895 ; that of the Lake Shore and Michigan Southern Railway, as 
taken by Mr. Willard A. Smith, ex-chief of the Department of 
Transportation at the World’s Fair, and Mr. H. P. Robinson, 
editor of the Railway Age and North-Western Railroader. 

(Signed) W. H. Cannirr, 
General Superintendent L. 8. & M. 8, Railway. 

Cleveland, Ohio, October 28, 1895. 

It will be noticed that the average speed, excluding 
stops, on the 510 miles, was 65.07 miles per hour on 
October 24, as compared with 64.22 miles on Sep- 
tember 11. The distance on the most recent run was 
divided into five stages, the second of which, 133 4 miles, 
was made by engine ‘‘ 599,” illustrated on page 627, in 
2 hours 4 minutes 35 seconds, or 64.24 miles an hour. 
“© No, 599” was built by the Brooks Locomotive Works, 
of Dunkirk, New York. It isan eight-wheeled express, 
with two pairs of coupled wheels, and a four-wheeled 
swivelling truck. The following Table contains the 
principal dimensions : 

GENERAL DESCRIPTION. 


Cylinders .. - 17 in. diameter 


Stroke - és oe os o 24 in. 
Driving wheels s ; 72 in. diameter 
Gauge.. os os 6 eo 4 ft. 8} in. 
Fuel .. a on os be Bituminous coal 
Rigid driving wheel base .. 9 ft. 
Total wheel base of engine x oe 23 ft. 9 in. 
a * and tendr 43 4, Sus 

Weight of engine in working order 104,600 lo, 

a »  oOnenginetruck .. 39,500 ,, 

a ae main drivers... 23,100 ,, 

He 5 back drivers A 32,000 ,, 

- tender loaded .. o. ee 70,009 ,, 

Boiler. 
Type .. os oe -. Improved wagon-top Belpaire with 


conical connection; dome on 

connection sheet 
5 180 Ib. 
-- Steel, §in., ,°% in., } in., and /, in. 
.. Longitudinal seams, quadruple lap, 

without welt 

Circumferential seams, double lap 
52 in. in diameter 


Working pressure .. 
Material 4 be 
Riveting - ~ 


Waist at smokebox 
» throat sheet 60 9 os 
Tubes .. es are 200 in number, 2 in. in diameter, 
charcoal iron 
- - ne Length, 12 ft. ; No.13 B.W.G. 
Firebox .. ie “ os 78 in. by 34 in. inside ring 
a depth.. os -- 81 a front end, 79 in. at back 
en 


a crown sheet -» Arched 1} in. laterally in centre 
Brick arch oe so -. Carried on three 2}-in. water tubes 
Heating surface -. Firebox and arch pipes, 155 eq. ft. 


9 ’ oe +s Tubes, 1258 ,, 

ee es Total, 1413 ,, 

= .» One Richardson muffled and one 
Richardson plain 

= -- Deflector in front of exhaust pipe 


Safety valves oe 


Extension front 


Stack .. se os Cast iron, straight, 16 in. in dia- 
meter 
Exhaust pipe .. sk ‘es High double 
Grates .. me os ‘ Cast-iron reckipg bar 
Machinery. 
Cylinders +e ee -- 17 in. by 24in.,84in. centres 
‘ packing .. oy Dunbar 
Piston-rod packing .. ee Jerome 
Valve stem packing .. ee 9 
Steam ports .. oe oe 1$in. by 15 in. 
Bridges .. = os sé 13 in. 
Exhaust port .. rv 3in. by 16 in. 
Valves .. os as oe Allen Richardson 
» _ Allen port ee § in. by 16 in. 
Valve, lap outside .. o° 1 in. 
as Se. we oe a 
» leadinfullgear .. a5 90 
» travel, maximum .. 63 » 
Eccentric travel =. oe BD iw 
Link radius... an +s 68 ,, 
» face ss = ee S 
»» centres of eyes .. ie 13 » 
» block wearing face 5 oy 
‘a » flanges .. ee i in. by 34 in. 
» saddle pin >: is ue 


»» rocker pins, top and 
bottom - 3 


A or 1} ” ” 4 ” 
Link hanger centres .. se 18} i 


} in. 





» lifter arms, length os 2 
Reversing lever, ee mF 

latch .. os as . Player’s patent 
Reversing lever, throw on top 42 in, 
Driving wheels, diameter .. 72 

= » Centres dia, 66 ,, 

” » tyres, Mid- 

vale .. ee es ee With Mansell retaining rings 
Driving axles .. oe Hammered iron 
= 70 journals 7} ir. by 9 in. 

iron fluted .. + +s Fitted with straps and keys. 
Coupling rods, Midvale steel 

fluted .. Se os os Ps »» _ brass bushings. 


Midvale steel 


Crankpins oe os 
mai 44 in, by 6 in, 


” nD . . 








Oil cups, rods, and eccentrics Adjustable spindle feed 
» eccentrics .. .. Fitted with swab cups top and 
bottom 
» guides, &... as A4justable screw feed 
Cab ae 4 Me ip Ash 
», fitted with three windows 
on each side, front sta- 
tionary, middle and back 


to slide 
Pilot .. oe a eo Fitted with shackle bar 
Brakes, train and tender .. Westinghouse 
» drivers oe oe ” 


Train signal .. - oo 
Steam heating apparatus .. 
Headlight be 


Railroad company’s sten lard 


ee oe ” ” ” 
Classification and _ signal 
lamps.. oe oe oe ” ” ” 
Tender. 
Frame .. = = 10-in. channel steel 
Tank .. ig Se oe yin. and }-in steel 
»» capacity, water i. 3100 gallons 
- Oal .. eis tons 
»» Wwaterscoop .. oe Improved Ramsbottom 
Tender trucks .. - me Diamond pattern 
a », bolster a“ Steel I-beam 
a » Wheels 36 in. Allen paper 
a » axle es Hammered iron 
me cs », journal .. 4in. by 7 in. 
a coupler and buffer.. Gould 


Far more remarkable was the run made by engine 
‘* 564,” on the fifth stage of the same journey, 86 miles 
long, when a maximum of 97.2 miles, and an average 
of 72.91 miles an hour, were recorded ; on this stage 
there is one gradient of about 1 in 300, and 74 miles 
long. ‘‘ No, 564,” also made by the Brooks Company, is 
illustrated on page 627, and the following are its lead- 
ing particulars; it is a ten - wheeled engine, with 
three pairs of coupled wheels, and a four-wheeled 
swivelling truck : 


GENERAL DESCRIPTION. 


Gauge .. se se ay 4 ft. 8} in. 

Fuel... ae a ss Bituminous coal 
Cylinders ES a> -. 17 in. in diameter by 24 in, stroke 
Driving wheels . 2. 68 in. ia diameter 

Rigid driving wheel base .. 8 ft. 6 in, 

Total 15 ft. 


25 ft. 3 in. 
48 ft. Sin. 
113,509 Ib, 


* wheel base of engine.. 
and tender _ sh oe 
Weight of engine in working 

order .. ; 


Weight of engine on engine 

truck .. os oe ee 25,000 ,, 
Weight of engine on drivers 88,500 ,, 

oa tender loaded .. 78,000 ,, 
Boiler. 

Type... os Crown bar wagon top 
Working pressure 180 Ib. 
Material. . ais as " Steel, ; in., }in., and 7, in. 
Riveting Be oo . Longitudinal seams, quadruple lap, 


without welt 
re ae ne -. Circumferential seams double lap 
Waist, diameter at smokebox 52 in. 
Tubes. .. 4 a +. 202 in number, 2 in. in diameter, 
charcoal iron 


Tubes .. ee os oe Length, 13 ft. 10in. 
Firebox .. = sa eee 96 in. by 42 in. inside ring 
»  depth.. s .. 64 in. at frorit end, 50 in. at back end 
crown sheet .. +. Arched 1} in. laterally in centre 
Brick arch... as -. Carried on three 2}-in. water tubes 


Heating surface . Firebox and arch pipes, 145 sq. fb. 
am a ée “ Tubes, 1462 sq. ft. 
9 ” ee oe Total, 1603 ,, 
Grate area ss se rt 28 sq. ft. 
Tube opening .. ws oe 3.6 8q. ft. 
Safety valves .. an -. One Richardson muffled and one 
: Richardson plain 
Extension front ne Deflector in front of exhaust pipe 
Stack . - +. Cast-iron straight 16 in. in diam. 


Exhaust pipe .. High double 
Grates .. os oe ee Cast-iron rocking bar 
Machinery. 
Cylinders wee os 17 in. by 24 in., 84-in. centres 
Cylinder packing .. oe Dunbar 
Valves 7 ee -. Brooks Locomotive Works, Allen 
Richardeon 

»» lapoutside .. = i mt, 

« »» inside ‘i a ge 99 

» leadinfullgear .. Be sp 
Valve travel, maximum os 6s ,, 
Driving wheels, diameter .. CS ww 

eo centres, dia- 

meter .. rs + ig 
Driving wheels, tyres, Mid- 

vale .. & ag oh With Mansell retaining rings 
Driving axles .. eg a Hammered iron 

” journal a 74 in. by 9 in. 
Engine truck, four-wheeled Swivelling centre 
a wheels 33 in. Allen paper 


Hammered iron 
5in. by 10 in. 
Two No. 8 Monitor injectors 


a axles .. 5g 
” ” journals 
Feed water... 


Brakes, train and tender i Westinghouse 
_» drivers os ‘eo ” 
Train signa] ., se ey ” 
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Tender, 
ia 10 in. channel steel 
a a aS ee ;;-in. and }-in. steel 
» capacity, water 3700 gallons 
is * coal .. : 6 tons 
Tender trucks .. = Diamond pattern 
< bolster Steel, I-beam 
‘6 wheels 36 in. Allen paper 
ee axle .. oo Hammered iron 
‘ », journal 4 in. by 7 in. 


It should be mentioned that the driving wheels of 
this engine which were originally 68 in. in diameter, 
have been worn down to 66 in. ; it is one of a number 
of the same class designed and built by the Brooks Com- 
pany for the Lake Shore and Michigan Southern in 
1891. Weappend a detailed statement of this most 


Transcript of Time of Lake Shore and Michigan Southern 
Ruilway Special, Passing Stations, and Distance between 
Stations, on Fast Run Made October 24, 1895, between 
Erie, Pa., and Buffalo, N.Y. Made by Ten- Wheeled 
Brooks Engine No. 564. 


Miles. Left a.m, Miles per Hour. 
ae ee 10.20 
1l Moorhead .. 10.32 55 
4 North-E:st .. 10.35 80 
4.8 State Line 10.38 96 
10.7 Westfield 10.47 71.3 
8.1 Breckton 10.52 97.2 
9.1 Dunkirk 10.59 78 
12.7 Irving.. 11.09 76.2 
20 Farnham 11.10} 80 
4.1 Angola oe 11.144 61.5 
12.3 Athol Springs 11.25 70 2 
7.2 Buffalo Creek 11 31 72 
2 ” Dépot 11,34, 40 
86 miles to Buffalo Creek 
33 ” » _ Dépds 
Average speed per hour, Cleveland, O., to Buffalo 
Creek, N.Y. .. es os ae a 5 €8.73 
Average speed per hour, Erie, Pa., to Buffalo 
Creck, N.Y. .. oi = “t an — 72.67 
Average speed per hour, Erie, Pa., to Dunkirk, 
Nek: <s ba ae ai oa oe « 73.4 


remarkable run ; it is copied from the official report of 
the journey on October 24, and as the distances and 
the times o:cupied in covering them, were furnished by 
the official timekeepers of the train, there is no doubt 
as to their accuracy ; the weight of train hauled was 
304,000 Ib., or over 135 tons, exclusive of engine. Oa 
the same day, after this magnificent performance, 
“No. 564” took out her regular train west, and the 
next day, the usual eastern train, without going into 
the shop for inspection. 





PHOSPHATE DRESSING PLANT. 

WE reproduce on the two-page plate accompanying 
this issue, and on page 634, drawings of plant erected 
at St. Symphorien, near Mons, Belgium, by the 
Homboldt Engineering Works Company, Kalk, near 
Cologne, and specially designed for dressing the phos- 
phates of the province of Hainaut, in Belgium, which 
are amongst the oldest phosphate deposits worked. 
Although they contain comparatively little tribasic 
phosphate of lime, Ca, P, O,, usually 20 to 30 per cent., 
large quantities are mined and brought into the 
market, partly sufficiently enriched to be used in the 
manufacture of so-called ‘‘ soluble” phosphate manure, 
and partly to mix with richer Florida or South Carolina 
phosphates, whereby phosphate manures of various 
degrees of richness are obtained to meet the require- 
ments of the agriculturists. The phosphate deposits 
are in the lower part of the chalk formation on the 
gault, and consist of a yellowish-white friable stone, 
mostly carbonate of lime, in beds from 3 ft. to 50 ft. in 
thickness, containing coprolites, mussel shells, teeth, 
foraminiferx, and other animal remains, which consti- 
tute the phosphates proper, by far the greater part 
consisting of microscopic foraminiferz. The specific 
gravity of the phosphates differs very little from that 
of the gangue in which they are inclosed, and averages 
3, so that the mechanical separation is very difficult, 
but notwithstanding this difficulty, the treatment is 
the only successful one on a large scale, and various 
attempts at chemical or mechanical-chemical separa- 
tion have been abandoned as much more costly and 
tedious, 

The deposits are worked partly in open quarries 
and partly by regular mining, and the raw material is 
hauled through a tunnel to the headstock and about 
two-thirds of a mile along a train line, with chain 
haulage to the dressing machinery. The plant, of 
which the general arrangement is shown on the two- 
page plate, is capable of treating 250 tons of crude 
aap se per day of 10 hours, enriching the material 

y some 20 to 30 per cent., and the power necessary is 
only 120 horse-power. The arrangement of the ma- 
chinery is shown on page 634. The phosphate as it 
comes from the mine is pushed into the power-driven 
tippler marked A, on Figs. 4 and 7, and on plan, 
Fig. 3, on the two-page plate, and thence falls on to 
the inclined bar screen B, This is composed of mov- 
able bars with 28-in. spaces between, and it is driven 
by eccentrics. The larger pieces pass into a fixed shoot 
where the flints are separated by hand-picking and the 


being broken up to pieces of about 2§ in. diameter, 
the material falls, as did the original small particles, 
passing through the bar screen, into Bourdais disinte- 

rators D, Of these three are provided. Here the 
flinte are reduced to 2 in. in diameter or less, and the 
chalk is powdered. The phosphate mixed with water 
flows to a large raff wheel E, by means of which it is 
raised to two double cylindrical screens shown at F 
on Fig. 7, and on plan, Fig. 3. The mesh here is to 
pass only particles under ,!, in. to the washing plant, 
while the larger particles are conveyed out of the mill 
to be tipped in railway wagons as refuse. 

The siftings from the revolving screens flow to the 
concentrators G, placed as shown on Figs. 3, 7, and 8, 
close by suitable jigging machines. Of these there is 
a large series, as shown on Fig. 3 on the two-page 
plate, and in section on Fig, 2. The heavier or coarser 
phosphates are deposited in the first place, and con- 
veyed to the jigs through pipes, the deposit in the 
last point of the concentrator flowing through syphon 
pipes into the wide ‘‘launders ” in front of the concen- 
trators, and thence to the ‘‘spitzkastens” (hopper) J 
on Figs. 2and 3. Oneach jig there is placed another 
emall concentrator to further enrich the sands and 
separate the superfluous water, and thus the material 
is separated into three qualities. The tailings from 
the jigs flow to centrifugal pumps K, by which they 
are forced into launders under the roof; through 
these they are conducted to settling pits. The phos- 
phates from the jigs flow through underground channels 
to three raff wheels L on Fig. 7, one for each quality, 
and by these wheels each quality is raised to channels 
in communication with the concentrators in connection 
with the 12 settling tanks, as shown on the plan, 
Fig. 3 on the two-page plate. 

The finer of the deposits in the last point of the con- 
centrator, we have said, pass to the spitzkastens J ; 
from thence they flow through pipes on to the 
Linkenbach tables N, shown in Figs. 3 and 4. These 
form most important parts of the installation, as it 
is mainly owing to them that large quantities of poor 
slimes are treated with economy and advantage. The 
tables are arranged to make three products, The 
coarse material passes to the 23-ft. tables, and the fine 
on to the 26}-ft. tables. The material is conveyed 
through syphon pipes, and is delivered through 
nezzles on to a revolving table. The table has a 
smooth cemented surface, and in the centre, as shown 
on Fig. 2, there is a hollow shaft connected to a clean- 
water pipe by means of a stuffing-box. At the foot 
of this shaft there is a distributing trough, and the 
s\ime is conveyed to it from the spitzkastens by a 
feel pipe. From this trough, too, the slime flows on 
to a certain part of the table. The slime must be 
sprayed on to the table under a head of 3 ft. at least. 
From another part of the table refining water is dis- 
tributed also in sprays. Three troughs are placed round 
the table to receive the products according to their 
quality of fineness. These have separate channels 
communicating with the raff wheels O on Fig. 3, by 
means of which they are lifted to high-level launders 
conveying the products to the concentrators at the 
head of the six depositing pits P on Fig. 3. 

The overflow from the concentrators, &c., is col- 
lected in the sump of the centrifugal pumps and forced 
outside of the mill with the tailings from the jigs and 
tables. The overflow from the 18 large deposit- 
ing pits flows to a sand pump Q on Fig. 3, and is 
forced through pipes to the spitzkastens. The over- 
flow from the latter is treated on the smaller of the 
tables, which divide the material into two qualities and 
pass it into the smaller depositing tanks S, the over- 
flow from which is conducted outside the mill. 

The deposits in the pits M and S, 26 in all, 
represent the finished products, containing 40 to 50 
per cent. of tri-basic phosphates of lime, and are dug 
out at intervals, and dried in separate buildings by 
artificial heat. A 200 horse-power engine is installed, 
asshown on Fig. 4. It has Humboldt’s automatic ex- 
pansion trip valve gear; but, as we have already 
indicated, the power needed is only 120 horse- 
power. The condensing water is utilised to spray 
the bar screen used in the initial part of the process. 





NEWPORT (MON.) WATER WORKS 
SCHEME. 
Tue Wentwood Water Works scheme of the New- 
port (Mon.) Corporation, the contract for which, ob- 
tained by Mr. James Young, of Glasgow, amounted to 
94,596/., has reached a critical stage in its history. 
The joint report of Messrs. Hill and Hawksley, civil 
engineers, presented to the town council, recommends 
the abandonment of the scheme. The corporation 
have thereupon decided to suspend active operations 
for the present, and negotiations are now on foot with 
Mr. Young for the termination of his contract. The 
matter has, of course, created a considerable interest 
locally, and the ratepayers naturally are anything but 
pleased at the loss of a serious sum of money (16,4091. 
has already been paid for labour, in addition to the 





larger phosphates treated in a stone-breaker C. After 





cost cf the land and the payment of officia!s’ salaries) 





which must ensue if the scheme is completely aban- 
doned, 

In view of this juncture of affairs, a history of the 
scheme will be of interest. In 1884 the old water 
works company, formed in 1846, came to the conclusion 
that the town supply would shortly become inade- 
quate. Two years later the Wentwood site (which 
lies between Newport and Chepstow) was thoroughly 
examined by Mr. T. Taylor, their London engineer, 
Mr. Thos. Hawksley, Mr. Baldwin Latham, and Mr. 
J. B. Williams, of Cardiff. On the strength of their 
report the water works company gave the usual notice 
of their intention to apply to Parliament for powers to 
construct the works. An Act was obtained for the 
purposes required, Shortly after, the Newport Cor- 
poration acquired possession of the water works, and 
with the concern the powers just obtained from Parlia- 
ment to construct the new works at Wentwood. 

Nothing, however, was done until 1892 towards 
carrying out the projected scheme, At one time the 
corporation meditated going in for the water pumped 
from the Severn Tunnel, but owing to its excessive 
hardness this was abandoned. In October, 1892, a 
resolution was passed to proceed with the new reser- 
voirs at Wentwood. Mr. Conyers Kirby, the borough 
engineer and consulting water engineer, obtained the 
assistance of Mr. T. Millard Reade, geologist, of 
Liverpool, and on the latter’s suggestion a number of 
trial holes were sunk on the site of the proposed 
embankment to ascertain the nature of the bedrock. 
Examination of one of the shafts, 30 ft. deep, showed 
the bottom to be sandstone rock of constienilte depth. 
The opinion of the experts of the old company 
having been fortified by the geologist, work 
was begun in earnest. Plans were prepared, and 
then the committee desired the opinion of Mr. 
Baldwin Latham as to the proposed mode of 
construction. Mr. Latham, who was one of the 
experts called in by the old water works company, 
accordingly came down again. He visited the works, 
and eventually reported on the plans. The next step 
was to obtain tenders, and that of the Glasgow con- 
tractor was, as already stated, accepted. In August, 
1894, work commenced with the excavation of the 
puddle trench, but the depth reached was far in excess 
of that which was expected to be sufficient, When in 
the opinion of the committee the trench had reached 
an exceptional depth, they thought it advisable to call 
in a special engineer to advise them as to whether they 
should go lower, and whether they should put in 
puddle or concrete, Mr. Hill, C.E., who was called 
in, advised consultation with a geologist as to the 
formation of the strata and the nature of the soil. Mr. 
Tiddeman was accordingly called in, and his report 
being unfavourable to the site, a second geologist was 
engaged in the person of Mr. Ktheridge, who was 
said to have a thorough knowledge of the whole 
of the district, having been engaged in connec- 
tion with the Severn Tunnel works. Mr, Etheridge’s 
report differed from that of Mr. Tiddeman, He was 
‘in favour of the site and of the method of work being 
adopted. With this conflict of geological testimony 
the town council, in their dilemma, asked Mr. Charles 
Hawksley and Mr. Hill to consider the whole of the 
works in the light of the geologists’ reports. This they 
did, and their report, as stated in opening, is adverse 
to the continuance of the scheme. 

The position of the town council is, therefore, one 
of considerable difficulty. Whether the scheme be 
dropped or not, it must be conceded that the corpo- 
ration have not erred for want of taking advice. The 
geological ‘‘ fault” which the excavations disclosed 
could not, of course, have been discovered before. 
That the site was, in the opinion of Mr. Baldwin 
Latham, a good one for the purpose, is shown by his 
answers to questions when application was being made 
to Parliament for powers to construct the works by the 
old company. They were as follows: 


I believe you are acquainted with the district of Newport, and 
conversant with the arrangements which are at present in 
operation for supplying that district with water ?—Yes. 

Have you examined the drainage areas and the proposed works 
included in this Bill?—Yes. 

Is the collecting area of the present existing works situated on 
the old sandstone formation ?— Yes, 

And the proposed new works are located upon the same forma- 
tion, arethey not ?—Yes, entirely upon the old red sandstone. 

Is that formation favourable for yielding a pure supply of water 
—A very pure supply of water, and extremely fit for public supply. 

Are these rocks of a highly or slightly porous nature ?~ Only 
slightly porous. 

So that the water falling on them will come off, and not be 
absorbed to a great extent ?—It will be absorbed to a tlight extent, 
about 1 per cent: on the red sandstone. 

So that makes the old red sandstone a remarkably good one for 
making water works upon ?—Yes. 


Such, in brief, is the history of a scheme, the aban- 
donment of which, after a great outlay, seems inevit- 
able, 





Warter-Tuse Borers: ErratumM.—In the letter from 
‘*Consulting Engineer,” published on pages 612 and 613 
of our last issue, the sentence commencing line 15, page 
613, as follows, ‘“‘The above cylindrical Messageries 





Maritime boilers,” &c, should read ‘‘The above cylin- 
drical multitubular marine.” 
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Fics. 1 and 2 illustrate 4 Sayers electric motor 
mounted vertically for driving a hydro-extractor. 
Figs. 3 and 4 illustrate a new electric motor arranged 
horizontally. Both these machines are constructed by 
Messrs. Mavor and Coulson, of Glasgow, under the 
Sayers patents. The motors are of a new inclosed 
type, the inclosing casing being made of low-carbon 
steel of high magnetic permeability, and forming the 
magnetic circuit. Such a motor is, therefore, of a 
type most suitable for situations where dirt, or dust, 
or water cannot be readily excluded. The mechanical 
strength of the steel casing secures the most perfect 
protection of the armature exciting coils, brush-holders, 
&c. Access is obtained to the brush-holders and com- 
mutator by means of a cast-iron door which is hinged 
to the top half of the steel casing. 

The motor (Figs. 3 and 4) is capable of delivering 36 
brake horse-power, the input being 75 amperes at 400 
volts, the corresponding generator giving 450 volts, 
and allowance being made for a drop of 50 volts on the 
cables between generator and motor. The armatures 
of both machines are wound with the Sayers patent 
reversible winding, in conjunction with which a new 
special feature is the supplementary pole-piece lettered 
P in our illustrations. These pole-pieces jut out from 
the neutral part of the magnets in each case, the mag- 
net winding of the generator being divided in the 
centre to allow of this. The magnet winding, or ex- 
citing coils, therefore, have no magnetising effect on 
these poles, but they are subject, on the other hand, 
to the full magnetising force of the current in the 
armature. So that up to the point at which the 
reduced permeability of the iron begins to tell, the 


flux through these poles is proportional to the current 
in the armature, and therefore to the load on the 
machine, 

It is found with this construction that, although 
the inductive commutation is not performed entirely 
by these supplementary poles (the trailing pole of the 
magnets being also utilised), the brushes, which 
are of copper gauze, not carbon, can remain in a fixed 
position for all loads, while maintaining the commu- 
tator in a burnished condition. 

In fact, in the case of the generator which we illus- 
trate, no detrimental sparking occurs, even when the 
load goes up to 75 per cent. above the normal, which it 
frequently does when the motor is switched on. The 
great advantage of this feature for power transmission 
and traction work will be at once evident to those who 
have had such plant under their charge, as the constant 
variation of load between wide limits, which always 
occurs in traction work, renders it quite impracticable 
to shift the brushes to meet the fluctuations which 
occur. 

The weight of the generator is 30 cwt., and of the 
inclosed motor 33 cwt., or 100 1b. per kilowatt for the 
generator and 124 lb. per kilowatt for the inclosed 
motor, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 13. 
Tue American iron and steel markets have been 
quieter than for months, a rather unusual condition in 
view of the near approach of the winter season. Prices 
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products, notwithstanding the enormous production, 
there has been very little actual marking down of 
prices. The mills are all as busy as ever, but the 
piling up of orders ceased weeks ago. The estimated 
pig iron producing capacity is now 231,000 tons per 
week, a production so far in excess of any output ever 
reached, that the trade is incredulous as to the ability 
of the country to absorb so much without a revival of 
railroad requirements. The mills are all busy on bars, 
sheets, plates, shapes, rods, and wire. The ore rates 
for 1896 are not fixed yet, and will be considerably 
higher than last year. The price of coke will advance 
January 1. Coal production is heavier thanever. The 
industries are crowded in all localities, and an expan- 
sion of demand is in sight, Railroad traffic is increas- 
ing with the distribution of the crops. The general 
markets are healthier, and prices are remunerative. 
At the present rate of progress it is probable that 
reactionary tendencies in prices will exhibit them- 
selves within a few months. The strength of the 
markets is due to the steady demand from the small 
buyers and small shops. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was dull, and very little business was trans- 
acted. This state of affairs was caused in a great measure 
by the labour difficulties on the Clyde and at Belfast, 
which have checked practically all buying for forward 
delivery. Information from other iron-producing centres 
was of — but an encouraging kind, and this, of 
course, had a rather depressing influence on the Cleveland 
market. Notwithstanding these facts, most people con- 
nected with the staple industry of the North inclined to 
the belief that with next year we shall see a good deal of 
briskness in trade. There was, however, little or no desire 
on the part of makers or consumers of pig iron to enter into 
contracts for next year’s delivery. No. 3 Cleveland pig iron 
was quoted by makers 38s. for early f.o.b. delivery, but 
87s. 104d. was accepted, and in odd cases transactions were 
reported at 37s. 9d. No. 1 Cleveland pig was quoted 
38s. 9d.; No. 4 foundry, 36s. 9d.; grey forge, 35s. 9d.; 
and white, 35s., all for early delivery. Middlesbrough 
warrants opened at 37s. 11d., but eased afterwards, and 
closed 37s. 9d. cash buyers. A fair amount of business 
was recorded in east coast hematite pig iron, notwith- 
standing the depressing influences at work, and it was 
difficult to buy Nos. 1, 2, and 3 under 46s. 6d. for earl 

f.o.b. delivery, whilst in some cases up to 47s, was asked. 
Spanish ore was fairly steady, but there were numerous 
complaints that the present market quotations were nob 
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few sellers of rubio at 123. 9d. ex-ship Tees, and buyers 
were very backward. To-day there was no alteration in 
the prices of makers’ iron. Middlesbrough warrants, 
after fluctuating a little, closed steady at 37s, 104d. cash 
buyers. 

Manufactured Iron and Stcel.—Not much new can be 
said with regard to these important branches of the great 
northern industry. In some departments there is, as 
we reported a week ago, considerable activity, but in 
others slackness is the order, and new work is very diffi- 
cult t> obtain. Quotations all round are pretty much the 
same as those last given. Bar producers are particularly 
slack ; but plate-makers keep fairly well employed, and 
the railmaking establishments present a very busy ap- 
pearance. Common iron bars are quoted 4/, 17s. 6d. ; 
best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 17s. 6d. ; 
iron ship-angles, 4/. 153.; steel ship-plates, 5/, 2s. 6d. ; 
and steel ship-angles, 4/. 17s. 6d.—all less the usual 24 
per cent. discount for cash. Heavy sections of steel rails 
are fully 4/. 153.; and steel sleepers are put at 6/.—both 
net at works. The unfortunate dispute in the engineering 
trade has affected prices somewhat, and, in fact, has 
caused several transactions to take place at lower rates 
than would have been accepted a week or two ago. 


Shipbuilding.—There is a good deal of activity in the 
northern shipbuilding trade. We understand that within 
the past few days orders of importance have been booked 
by shipbuilding firms on both sides of the Tyne, and both 
on the Wear and Tees we hear of more inquiries. The 
general feeling is that a very marked improvement in 
shipbuilding is at hand if only the district can be kept 
free from labour disputes. At one or two yards there 
are at present some sectional disputes which are causing 
considerable inconvenience, but it is hoped that these will 
speedily be disposed of. The present is considered by 
many an opportune time for the establishment of concilia- 
tion boards for the shipbuilding trade of the district, and 
it is thought that both — and men might do worse 
than give their attention to the matter. 


The Coal and Coke Trade.—Coal, so far as steam 
qualities are concerned, is quiet, but there is a strong 
demand for both gas and household kinds. At Newcastle 
the general market quotation for best Northumbrian 
steam coal is 83. f.o.b. Steam small is rather more 
plentiful, but the price is still put at 43. Bunker coal is 
abundant, and as the demand is only moderate the 

rice is weak at from 6s. upwards for uuscreened kinds. 
Flousshold and manufacturing coal are unaltered in prics. 
Coke is pretty steady. Here good blast-furnace qualities 
are quoted 13s, to 13s. 3d. for delivery at Cleveland works, 
and about 14s. 61. was the f.o b. price. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Important Educational Movement —The committee of the 
Sheffield Technical School have joined the committees of 
the Sheftield Medical School and Firth College in an 
application for admission into the Victoria University. 
Ib is suggested that the three institutions shall be com- 
bined into one University College, with a governing body 
and senate. If the proposals are accepted the endowment 
in buildings of the new college will amount to 56,000/., 
and the endowment for income to 60,000/., a total of 
116,000. In their application the committee of the 
Technical School state that the instruction necessary in 
large industrial centres would ba provided under the 
scheme without the competition unavoidable with separate 
institutions, and without waste in appliances. The exten- 
sion, if agreed upon, will enable the new college to prepare 
for the Honours Engineering School and for the metal- 
Jurgical section of the honours in chemistry. The matter 
is under the consideration of the council of the uni- 
versity. 

Midland Institute of Engineers.—At the meeting of the 
members of the Midland Institute of Mining, Civil, and 
Mechanical Kogineers, held at Sheffield on Saturday, a 
paper was read by Mr. Alex. Reid, of the Firewd col- 
lieries, North Wales, on ‘‘ Methods of Closing Upcast 
Winding Shafts.” He described the method generally 
used for closing upcast shafts, and referred to a system 
used by him at the Ffrewd collieries of letting the carrier 
enter a casing in the shaftand shutting off the ventilation 
from the fan drift as soon as it entered that casing. This 
he contended had proved to be economical and effective. 
Mr. C. E. Rhodes alluded to the utilisation of upcast 
shafts as a matter that was likely to become of greater im- 
portance as colliery undertakings became of greater extent, 
and advocated a system of casing in the whole arrange- 
ments for banking. Mr. A. W. Bennett advocated, in a 
technical paper concerning telephonic communication 
in and about coal mines, the braiding of several insulated 
wires into one cable, in order that each station might have 
the means of communicating with any other independently 
of any exchange. 

The Coal Trade.—As a rule, the collieries in this dis- 
tric) are working satisfactorily, from 6 to 54 days per 
week being the average in the Rotherham and Barnsley 
districts, and four days per week in the collieries near 
Wakefield and Leeds. The house coal demand has im- 
proved, and the bookings for manufacturers’ fuel have in- 
creased. There is still a fairly large tonnage exported 
from Hall and Grimsby. The metropolitan demand is 
dull, owing principally to the competition of seaborne 
coal, and partly to the mildness of the weather. There is 
a large output of gas coal, and the inquiries for this class 
of fuel are easily overtaken. The improved condition 
of affairs at the Yorkshire foundries has led to a more 
persistent call for common coke, and prices are strengthen- 
ing. Best washed coke realises higher prices now that 
one sourcé of supoly— D maby Main—is no longer avail- 





able. Prices arefirm. Barnsley softs realise from 7s. 6d. 
to 83. 6d.; Silkstones, 83. 6d. to 93. 6d.; Barnsley hards, 
6s. 6d. to 7s. 6d.; slack, 43. 6d. to 63.; inferior sorts, 
23, 61. to 33.; common foundry coke, 83. 6d. tolls. Taere 
is a feeling among the miners that it would be well to ask 
for a return of the 10 per cent. obtained by the coal- 
owners a year ago, but this idea has not taken practical 
shape. 

Iron and Stecl.—There is a quieter tone in the iron and 
steel trades, with slightly less activity at the forges. The 
leading engineering establishments maintain a fairly good 
position. Builders of locomotives do not find much de- 
mand for large railway engines, but makers of electric 
light appliances are busy. The strike in the shipbuilding 
trade has had a deterrent effect upon manufacturers of 
heavy marine shafting. The export of mining machinery 
to South Africa a up, and there is an improved 
tone in railway material. Crucible steel has fallen off, but 
there is a steady inquiry for the best qualities of Bessemer 
billets and Siemens-Martin steel. In the Sheffield dis- 
trict there is an increasing output from the rolling mills, 
tilts, and forges, and this in itself demonstrates a renewal 
of activity in the local staple trades. Machinery is a 
increasingly used in the manufacture of saws, files, an 
cutlery. Prices are firm as follows: Hematites, from 
57s. 64. to 60s., according to brand ; Bessemer billets, of 
special carbons, 5/. 123. 6d. to 6/. ; Derbyshire forge iron, 
38s. 6d. ; Lincolnshire forge iron, 393. ; bar iron, 5/, 10s., 
at makers’ works, 6/. in warehouse ; Siemens-Martin steel, 
71. 10s. for good average quality. The armour and ord- 
nance manufacturies are well employed upon orders for 
home and foreign Governments. 


Colliery Disputes in South Yorkshire.—The disputes at 
the Denaby Main and Hickleton Collieries are apparently 
no nearer a settlement than was the case a month ago. 
There are nearly 3000 miners and topmen unemployed, 
and as many of the men are not financial members of 
their trades unions. there is much suffering in consequence 
of the stoppage. Denaby Main is a colliery which for 
years has had an enviable reputation on account of the 
steady nature of the employment to be obtained there, 
the pit working six days a week excepting in the case of 
an accident, such as that which resulted a few years ago 
in the firing of the head gear and the consequent de- 
struction of much valuable property. 





NOTES FROM THE SOUTH-WEST. 

The Electric Light at Torquay.—At a meeting of the 
Torquay Town Council on Tuesday, the electric lighting 
committee recommended that steps should be taken for 
carrying out a report of Mr. W. Trentham with respect 
to providing a central station with plant and machinery 
under the Bath Saloons, and distributing mains for ligho- 
ing the compulsory area referred to in the Torquay 
Electric Lighting Order, 1891. 


The ‘‘Sirius."—The Lords of the Admiralty have 
requested the officials at Devonport to arrange for the 
cruiser Sirius undergoing a series of evaporative trials. 
The Sirius is fitted with locomotive boilers, both of the 
“4 > and double-ended types, and comparative tests are 
to made with both. The trials will be conducted by 
an official from the Admiralty. 


Llanelly.—At present Lianelly is in the hands of the 
Great Western Railway Company, which also owns a dock 
at the port. An extension of the ipo Mawr and the 
Gwendraeth Valley Railways, which is now, however, in 
contemplation, will provide a direct route by which the 
London and North-Western Railway can enter the town. 


Great Western Railway.—The Great Western Railway 
Company is doubling its line from Cardiff to Newport. 
The contract for the work has been let to Mr. Mackay, who 
built the Riverside branch at Cardiff. The Great Western 
Company is also considering arrangements for a new and 
improved steam service between Waterford and New 
Mulford during the ensuing year. The Waterford Har- 
bour Commissioners are taking the necessary steps to 
improve the navigation of the port of Waterford. 


London and Wales.—At the monthly meeting of the 
Newport Harbour Commissioners on Wednesday, letters 
were read from the Monmouthshire conservators with 
respect to the London County Council water scheme, and 
opposition was suggested. The chairman said the Usk 
would be virtually destroyed by the project. It would 
destroy the Usk as a emg | river, and he did not see why 
a matter of something like 10,000 or 12,000 salmon 
should be done away with. With regard to manufac- 
tories, the project would also materially affect them. 
Newport would be much injured also as ds water for 
the docks. It was decided that the commissioners should 
collect information, with the view of opposing the project 
if necessary. 


Dock Accommodation at Cardiff.i—A graving dock is 
being now constructed for the Cardiff Channel Pontoon 
and Graving Dock Company, Limited, by Messrs. 
Pearson and Sons, who are now also engaged upon the 
new Port Talbot Docks. The new dock will run almost 
parallel with the Roath basin, and the entranc3 gates 
will be a little to the southward of the company’s repair- 
ing shops, formerly known as the Dumfries Engineering 

orks. ‘The dock itself, which will be capable of accom- 
modating the largest ships, will be divided into compart- 
ments, so that three vessels of over 300 ft. in length can 
be docked at one and’the same time. 


Cardiff.—Prices of steam coal are nominally unchanged ; 
a large quantity of tonnage has been taken up for loading 
this month, and there are indications that business will 
become more active ; the best steam coal has made 10s. 34. 
to 10°. 64. per ton, while cecondary qualities have brought 





93, 3d. to 93. 9d. per ton. Household coal has been in 
good demand, and contracts for delivery over the winter 
months have been concluded at somewhat higher prices ; 
No. 3 Rhondda large has made 10s. per ton. Coke has 
been firm at previous rates. The imports of iron ore have 
shown some falling off; the best rubio has brought 
lls. 94. to 12s. per ton. The demand for steel rails has 
been scarcely so active, but prices have shown little 
change. 


New Development in the Iron Trade in South Wales,— 
We have been authoritatively informed that arrange- 
ments have been made for the restarting of the Pont- 
newynydd Sheet Iron Works, under the general manage- 
ment of Mr. A. J. Maskrey, who has been with Mr. P. 
S. Phillips for some 10 years, five years of which have 
been spent as manager of the Nantyglo bp aw Works, 
and five years as general works manager of the large steel 
and tinplate works at Pontymister, where he is at present 
erecting two double steel sheet mills. The works at Ponty- 
pool consist of eight sheet iron mills, and it is intended to 
roll both steel and iron sheets, and also to erect galvanis- 
ing and corrugating plant. It is expected that the mills 
will start soon after Christmas. 





NOTES FROM THE NORTH. 
Giascow, Wednesday, 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in pig-iron warrants last Thursday forenoon, 
when some 25,000 tons of iron changed hands. Scotch 
touched 47s, 2d. per ton, but relapsed to 46s. 1ld., or 2d. 
lower than the close on the preceding afternoon. Cleve- 
land made 1d., while hematite iron fell 1d. per ton. In 
the afternoon the market was irregular, the opening being 
firm, but the close dullish, without much change in 
prices. Only some 10,000 tons were dealt in. At 
the close the settlement prices were: Scotch iron, 
46s. 10d. r ton; Cleveland, 38s. 3d.; Cumber- 
land and Middlesbrough hematite iron, respectively, 
48s, 3d. and 453s, 104d. per ton. Quietness was the 
rule of the market on Friday forenoon, and the market 
was dull, in consequence of the negotiations opened by 
Sir Donald Currie for the settlement of the dispute in 
the engineering trade having failed. About 20,000 tons 
of iron changed hands, and prices fell from 14d. to 5d. 
per ton. There was a continuance of the heavy selling 
in the afternoon, but in spite of that fact the market re- 
mained very steady, prices at the last being practically 
the same as at the forenoon close. Somewhere about 
30,000 tons of iron were dealt in, of which 25,000 tons 
were Scotch. The closing settlement prices were 463. 6d., 
38s. 14d., 47s. 104d., and 45s. 44d. per ton respectively, 
Monday’s forenoon market was somewhat irregular, 
being still in a very sensitive condition owirg to the 
fact that the trade dispute on the Clyde still continued 
without any change. About 17,000 tons of iron were in- 
cluded in the turnover. Scotch iron improved in price 1d. 
per ton, but Cumberland hematite iron dropped 34d. per 
ton, and Cleveland was 1d. down. Inthe afternoon the 
market was the turn easier, and the business was limited 
to about 12,000 tons. With the exception of Cumberland 
hematite iron, which declined 24d., prices did not suffer 
much change. Thesettlement prices at the close were, 
respectively, 463. 6d., 383., 47s. 74d., and 45s, 44d. per 
ton. Quietness was also the rule on Tuesday fore- 
noon, when the turnover was limited to about 
10,000 tons. Prices were fairly steady. In the after- 
noon the market was flat, in sympathy with the 
course of the other markets. About 25,000 tons of all 
kinds of iron were sold, and from the forenoon close 
Scotch showed a drop of 2d. per ton, Cleveland a drop of 
2d., and hematite iron a drop of 1d. perton. The closing 
settlement prices were 46s, 3d., 37s. 9d., 47s. 44d., and 
45s. 6d. per ton, respectively. A moderate amount of 
business was done this forenoon, and with the turnover in 
the afternoon the day’s sales reached fully 30,000 tons of 
all kinds of iron. At the close in the afternoon the settle- 
ment prices were, respectively, 46s. 44d., 37s. 104d. 
47s. 44d., and 453. 6d. per ton. The following are some 
of the quotations for No. 1 special brands of makers’ iron : 
Calder, 50s. 6d. per ton; Clyde, 51s.; Gartsherrie and 
Summerlee, 51s. 6d.; Coltness, 533. 6d.—the forego- 
ing all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 51s.; Shotts (shipped at Leith), 53s.; 
Carron (shipped at Grangemouth), 52s. 6d. per ton. 
The number of blast- furnaces in actual operation 
in Scotland is still 78, as compared with 66 at this time 
last year. Five are making basic iron, 23 are working on 
hematite iron ore, and 50 are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6201 tons, against 7712 tons in the corre- 
ages week of last year. They included 400 tons for 
the United States, 710 tons for Australia, 100 tons for 
France, 590 tons for Italy, 520 tons for Germany, smaller 
uantities for other countries, and 3610 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 323,460 tons yesterday afternoon, 
as compared with 317,785 tons yesterday week, thus 
eigen for the past week an increase amounting to 5675 
ons. 


Manufactured Iron and Steel.—No change of any con- 
sequence has taken place in respect of the finished iron 
and steel trades during the past week. Prices are about 
stationary, but at such a level that, but for the low price of 
coal, the profits would be wellnigh at the vanishing point. 
Some of the steelmakers are delivering large quantities of 
plates and angle-bars at the shipyards, but no new orders 
of any special importance are being booked. 


Sulphate of Ammonia.—There was rather a hardening 
tendency in respect of this commodity in the market on 
Monday, business having been done at 8/. 16s. 34. per 
ton several times Lvith, and 8/. 173. 64. Glasgow. Yester- 
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day the market was steady, with prices ranging about 
81. 153. to 8/, 16s. 3d. per ton. 


Glasgow Copp:r Market.—Last Thursday forenoon 100 
tons of copper were dealt in, and the price gave way ls. 3d. 
per ton. A like quantity wassold in the afternoon, when 
there was a further drop of 1s. 3d. perton. No business 
was done in copper on Friday. In the forenoon the price 
declined 2s. 6d. per ton, but in the afternoon the price re- 
mained unchanged. The market was rather easier on 
Monday forenoon, when 75 tons changed hands at 44I. 10s. 
per ton three months. The price declined to 44/. 5s. per 
ton three months in the afternoon, but no transactions 
were recorded. Yesterday’s forenoon market was very 
flat. The turnover was 150 tons at 43/. 10s. cash, and 
43s. 18s. 9d. three months. A further fall took place in 
the afternoon, business being done at 42/. 17s. 6d, per ton 
18 days. Still further reductions in price were made in 
the afternoon, the close being 18s. 9d. per ton under that 
of Monday afternoon. A turnover of 200 tons was re- 
ported this forenoon, when the price fell other 10s. per 
ton, and in the afternoon 150 tons were dealt in at about 
the forenoon prices. 


The Proposed Harbour Improvements at Peterhead.— 
The plan which has been devised for tho deepening and 
extension of Peterhead is estimated to cost 36,000/,, which 
is to be obtained from the Public Works Loan Com- 
missioners. Owing to the fact that the negotiations for 
the loan have been protracted so long, it will not be 
possible to finish the operations before next herring 
fishing season, as originally intended; but notwith- 
standing this, Mr. James Barrow, C.E., Aberdeen, 
who has been entrusted with the carrying out of 
the scheme, is to proceed with as much of the work 
as is sible before that time, leaving only the more 
difficult parts till the end of the summer. The works 
include the deepening of the whole area of Port Henry 
Harbour to a depth of 6 ft. below low water. Out of this 
area something approaching 160,000 tons of solid rock 
will have to be excavated. A new quay is to be formed 
in front of the present wall belonging to the Great North 
of Scotland Railway Company, for its whole length of 
over 800 ft., and giving a width of quay of 40 fb. in front of 
the railway wall. The present slipway will be built over 
by the new quay, and a new slipway will be constructed 
in a similar position near the root of Port Henry Pier. 


New Shipbuilding Contracts.—Messrs. William Thom- 
son and Sons, Dundee, have placed a contract with 
Meersrs. Charles Connell and Co., Whiteinch, for a new 
steamer to carry about 5750 tons deadweight, and to be 
fitted with triple-expansion engines and Howden’s forced 
draught arrangement. The vessel is to be adapted for cattle 
and general trade. — Messrs. Mackie and Thomson, Govan, 
have secured a contract for two steam trawlers for a Hull 
firm. The vessels are to be duplicates of others recently 
built by the same firm.—Messrs. Russell and Co., Port 
Glasgow, have contracted to build a steel screw steamer of 
4000 tons carrying capacity, and a four-masted schooner. 





New Pout_Man VESTIBULE TRAIN.—On the 4th instant 
@ new train of Pullman cars commenced working on the 
Brighton Railway. I consists of three cars, each 62 ft. 
long, 8ft. 7 in. wide, and the height inside is 7 ft. 7 in. 
The parlour car, named ‘* Her Majesty,” will seat 26 pas- 
sengers, the buffet car, ‘‘ Duchess of York,” will seat 28 
passengers, and the smoking car, “‘ Princess of Wales,” 
36 passengers. The vestibules of these cars are larger 
than any previously built, being carried out to the full 
width of the cars, thus giving a very roomy passage-way. 
All the cars are fitted both for compressed oil gas and for 
electric light, and are heated by means of hot-water appa- 
ratus. These elegant cars have been constructed and finished 
for the Pullman Company at the works of the Brighton 
Railway Company at Brighton. A special six-wheel brake 
van has also been constructed by the Brighton Compan 
on the same lines as the Pullman cars, to work wit 
them ; it is fitted with the gear and dynamo necessary 
for generating the electric light. The train runs daily 
from Victoria to Brighton at 10.5 a.m. and 5.50 p.m., 
and from Brighton to Victoria at 1 20 p.m. and 3.45 p.m., 
and on Sundays at 10.45 a.m. Victoria to Brighton, re- 
turning from Brighton at 8.40 p.m. 





FEDERATION OF ENGINEERING EMPLOYERS IN THE 
Unitzep Kincpom.—A conference of engineering em- 
ployers was held at Carlisle on Wednesday to discuss the 

uestion of establishing a defensive federation. Colonel 

er presided, and there were representatives present 
from engineering employers on the ‘~ Wear, Tyne, 
and Tees, and also from Belfast and Barrow-in-Furness. 
The delegates numbered about 20, of whom 12 represented 
the east coast of England. Atthe close Mr. Robertson, 
secretary to the East Coast Employers, officially informed 
the representatives of the Press thatthe meeting had been 
unanimously in favour of a federation of engineering em- 
ployers for defensive purposes, and that a representative 
committee had been appointed to carry out the necessary 
arrangements. Ibis stated in Glasgow that the boiler- 
makers are not likely to aid the Clyde and Belfast engi- 
neerr. The Clyde operative engineers were not a little 
relieved that the masters in conference at Carlisle did 
not, as had been feared, declare for a general lock-out. 
The Times Belfast correspondent telegraphs that efforts 
are being made there by the Iccal engineers on 
strike to get work in England, and it is stated that 
about 100 have obtained employment across the 
Channel. The men who are leaving are the best hands 
at their trade, and they go to all ts of England, 
and many of them to sea. The officials of the men’s 


union are much gratified at this new phase of the situa- 
tion, as the men will now be in a position to contribute to 
the general levy for the support of the less fortunate 
members on strike, 





MISCELLANEA. 
Tue Imperial Government have agreed to contribute 
75,0002. per annum towards a fast mail service between 
Great Britain and Canada, 


According to Mr. C. J. Robertson, the life of incan- 
descent lamps is greater on an alternating than on a con- 
tinuous current system. 


At the meeting of the Engineering Society, King’s 
College, held on November 15, a paper on ‘* Incandescent 
Lamps ” was read by Mr. Bailey. 


At the meeting of the North-East Coast Institution 
of Engineers and Shipbuilders held at Hartlepool on 
Saturday last, a paper on ‘‘ Screw Propellers” was r 
by Mr. J. Denholm Young, M I.N.A. 


A meeting of the Scientific Society of the Glasgow and 
West of Scotland Technical College was held on Saturday, 
November 9, when a paper on the *‘ Open-Hearth Process ” 
was read by Mr. J. R. Robertson, vice-president. 


Mr. P. N. Russell, founder of an engineering firm in 
Sydney, has offered the sum of 50,000/. for the endow- 
ment of a school of engineering in the University of 
Sydney. 


The approximate traffic return of the Manchester Ship 
Canal for October shows that the total receipts were 
12,615/., against 8815. For the ten months the total was 
111,934., against 76,6500. 


Messrs. Baird and Tatlock, of 14, Cross-street, Glas- 
gow, are now introducing an automatic gas analyser, by 
means of which the amount of carbonic acid in the flue 
gases of a furnace can be ascertained by direct reading 
from a dial. 

The United States Navy Department are about to fit 
Babcock and Wilcox water-tube boilers on board the gun- 
boats now building. Three sister boats will, at the same 
time, be fitted with boilers of the ordinary type, and the 
working of the two varieties compared. 


The French Government has contracted with a private 
French shipyard for the building of a fast cruiser, Chateau 
Renault, which is to be fitted with three propellers, and 
the engines of which are to have a capacity of 23,000 
horse-power. The displacement will be about 8000 tons 
and the maximum speed 23 knots. 


The Norwegian Government has accepted the tender 
from Schichau and Co., Elbing, subject to certain con- 
ditions, for three torpedo-boats, the — being about 
10,0007. each, time of delivery ten months. The displace- 
ment will be 95 tons and the speed 23 knots. There was 
a very material difference between the tenders, the one 
from Messrs, Schichau being the lowest, 


A further step has been taken in the matter of the pro- 
sed Pacific cable between Canada and Australia. The 
igh Commissioner of Canada and the agents-general 
for all the British colonies, including the Cape and Natal, 
ad an interview with Mr. Chamberlain on Tuesday last, 
when it was decided to form a joint commission consist- 
ing of two representatives each from Great Britain, 
Canada, and Australasia. 


At a meeting of the electric light committee of the Ful- 
ham Vestry held on the 12th inst., it was decided to adopt 
the electric light as the future illuminant for the parish of 
Fulham, The committee appointed Mr. F. Hastings 
Medhurst, of Westminster Chambers, who holds a similar 
appointment for the Vestry of Hackney, as their consult- 
ing electrical engineer, and he is instructed to report and 
draw up a scheme forthwith. 


The traffic receipts for the week ending November 10 on 
33 of the principal lines of the United Kingdom amounted 
to 1,513,0437., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,435,843/., with 18,522? miles open. 
There was thus an increase of 77,200/, in the receipts, and 
an increase of 2174 in the mileage. The aggregate re- 
ceipts for 19 weeks to date amounted on the same 33 lines 
to 31,649,240/., in comparison with 30,266,549/. for the 
corresponding period last year; increase, 1,382,691/. 


A Local Government Board inquiry was held at Alton, 
Hants, on the 19th inst., by Colonel Coke, M. Inst. C.E., 
for the purpose of considering an ——- from the 
Urban District Council for a loan of about 11,000/. for 
— —— works, the plans of which had been pre- 

by Messrs. R. B. Grantham and Son, Northumber- 
and-avenue. The inspector first examined the land upto 
and upon which the sewage was to be pumped and disbtri- 
buted, and then held the inquiry. There was a good deal 
of opposition to the application. 


A conference, largely attended by representatives of 
municipal corporations, public companies, and others in- 
terested in the — electricity, was held on Tuesday 
at the Westminster Town Hall, to consider the revised 
regulations made by the Board of Trade under the Elec- 
tric Lighting Acts of 1882 and 1888. The conference was 
called by the Board of Trade, whose permanent secretary, 
Sir Courtenay Boyle, presided, and invited the statement 
of objections to the proposed regulations, which would be 
issued after the meeting, without the publication of any 
further draft. The conference proceeded to the discussion 
of the regulations seriatim, and had reached clause 27, 
when an adjournment took place. 


The Swedish salvage and diving company ‘‘ Neptun” 
has just celebrated the 25th anniversary of its foundation. 
It commenced with a capital of about 7500/., which has 
since been gradually increased to about 83,0007. Durin 
the past 25 years the company has saved 276 good-siz 
steamers, including three large men-of-war, 78 smaller 
steamers, 364 sailing vessels, 741 cargoes and riggings 





from wrecks, in addition to which 492 diving operations 





and pumpings have been carried out, 415 towing opera- 
tions and 1199 extra voyages have been undertaken. 
The aggregate value of these salvages represents, in their 
damaged state, a sum of some 5,300,000/. The company 
has now a fleet of seven steamers, four sloops, four iron 
pontoons, with raising appliances, and other salvage 
material], representing, at cost price, a sum of about 
90,0007. The men and officials employed by the company 
number 148 persons. 





Messrs. PALMER’s Torrepo-Boat Destroyers. —In 
the Table in our leading article on page 579 ante, it was 
inadvertently stated that the water-tube boilers fitted to 
Messrs. Palmer’s torpedo-boat destroyer Janus were of the 
Du Temple type. The boilers are of the Reed type, the 
design of the engineering manager at Palmer’s, This fact 
was noted in our paragraph regarding the Lightning 
in last week’s issue, page 620 ante. 





TECHNICAL CoLLEGES.—We have received the new 
calender of the Mason College, Birmingham, which now 
forms quite a bulky volume. It contains a full account 
of the various courses of lectures, and of the fees for 
tuition. The engineering department is provided with 
fully equipped laboratories. An almost equally large 
volume is the calender of the Durham College of Science, 
Newcastle-on-Tyne, where the classes in.engineering and 
naval architecture are under the direction of Professor 
R. L. Weighton, M.A. The engineering laboratory con- 
tains a 100.ton testing machine. Arrangements have been 
made by which students can work at the college during 
the winter months, and in some of the many engineering 
works of the district during the summer. 

THe GOVERNMENT AND THE Merric System oF 
Wericuts anD MrasurEs.—On Wednesday Mr. Arthur 
Balfour, First Lord of the Treasury, received in Down- 
ing-etreet a large deputation, representing the Chambers 
of Commerce throughout the United Kingdom, who 
waited on him to urge on the Government the necessity 
of —— the metric system of weights and measures as 
recommended by a Select Committee of the last House of 
Commons. Sir A. K. Rollit, M.P., Sir H. Roscoe, Sir 
S. Montague, M.P., Mr. Arnold-Forster, M.P., and 
several other members of the deputation having spoken, 
Mr. Balfour, in reply, said he thought the judgment of 
the whole civilised world had long decided that che metric 
was the only rational system, but there was no such 
agreement with regard to the practicability of carrying 
out any great change; and they ought not to conceal 
from themselves that there would be loss and great in- 
convenience during the period of transition. He concurred 
entirely with the suggestions in the memorial of the 
deputation that the metric system of weights and 
measures should at once be legalised in this country, and 
that every effort should be made to teach it in the 
voluntary schools, but saw very great difficulty about 
carrying out the — that it should be made compul- 
sory after a period of two years. He thought they might 
find a degree of Hy pape to their proposals which they 
little anticipated if they endeavoured to drive into every 
cranny of our social system changes which would, no 
doubt, be very beneficial as applied to the great industries 
and manufactures. He suggested that it might be pos- 
sible gradually and voluntarily to adopt the metric system 
in those industries, and that would enormously facilitate 
the ultimate compulsory change to which they all looked 
forward, but which he thought could not be safely under- 
taken m4 the Government till public opinion was more 
prepared for it than at present. 





CaraLoaurs. — The catalogue of photographic appli- 
ances issued by Messrs. John Birch and Co, Limited, 
of 10 and 11, Queen-street-place, London, E.C., is 
remarkable in that, in addition to a very complete 
list of plant, it contains an excellent treatise on prac- 
tical photography, from which even those who had con- 
siderable experience can obtain valuable hints. This 
treatise contains excellent advice on the choice of a 
camera, lens, and outfit. Hints on lighting and on the 
time of exposure are also given, and are followed by direc- 
tions for development. ost of the usual developers are 
described, the characteristics of each being clearly set 
forth. There are, however, one or two misprints in this 
chapter which should be corrected, 20 oz. of metol being 
given in one of the formulas as diesolved in 30 oz. 
of water. The various printing process are described 
in detail, and papers on various kinds of photography are 
contributed by competent practical workers. As con- 
cerns the actual catalogue, it may be stated that the 
descriptions of the different appliances illustrated are 
unusually full.—Messrs. Thomas and W. Smith, of the 
St. Lawrence Ropery, have sent us a copy of their new 
catalogue of wire ropes, which contains illustrations of 
various plants in which their ropes are employed. All 
the ordinary qualities of rope are made by this firm, who 
have, moreover, recently introduced a cold galvanisin 
process by which the temper of the steel is unaffecte 
whilst the preservative powers of the zinc are main- 
tained. The catalogue is excellently printed and strongly 
bound.—We have received from Messrs. George Farmiloe 
and Sons, of 34, St. John-street, West Smithfield, Lcndon, 
E C., a copy of their new cat alogue of pontine goods and 
kindred appliances, included in which are many forms of 
valves and the different varieties of pipe tackle. The cata- 
logue is well printed and very strongly bound.—Messrs. 
Tate and Carlton, 63, Queen Victoria-street, London, E.C., 
have issued a pamphlet describing Holden’s system of liquid 
fuel burning, which has proved such a success on the Great 
Eastern Railway. The necessary fittings for all — of 
boiler can be obtained from this firm. The pamphlet in 
question contains full particulars of these, and illustrates 





their application to a number of different conditions, 
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Sir Frederick Bramwell, Bart., 


THE POSITION OF DRAUGHTSMEN. 


THERE is no more seductive subject for a presi- 
dential address than an engineer’s training, or 
technical education generally; and the result is 
that nearly everything that is worth hearing or 
reading has already been written, more especially 
as the treatment is too often academic, and there- 
fore devoid of that direct inspiration imparted by the 
experience of failures. Few care to admit to them- 
selves their own shortcomings ; and still fewer like 
to deduce from them a more accurate line of action 
for others. Again, the ‘‘heads of the professions ” 
have, as a rule, passed their meridian, and have 
little inclination to enter into the details which to 
the young engineer are of greater importance than 
general principles. Draughtsmen and budding en- 
gineers generally will, therefore, appreciate the pre- 
sidential address which was delivered by Mr. Archi- 
bald Denny, at the Institution of Junior Engineers 
onthe Ist inst. Himself a young man, as presidents 
go, and yet a partner of one of our leading ship- 
building firms, he recognised the value of details, 
and consequently devoted a great part of his address 
to instructional remarks that cannot fail to be of 
interest, if not of value. 

He covered the whole ground from schoolboy to 
principal, but wisely devoted the greater part to 
apprenticeship and draughtsmanship, and to this 
part of the subject we prefer to confine ourselves, 
although it prevents our considering some of the 
importants points brought out as to the duties of 
a manager and a principal. Mr. Denny belongs to 
those who would closely associate the technical 
school with the workshop. He would make the 


** | student spend the six winter months in the school, 


and the six summer months at the bench in the 
works. Before this, however, he insists on a sound 
practical education, and considers that Latin and 
Greek should be curtailed to the minimum possible. 
This is a difficult subject, and one on which there is 
room for difference of opinion. 
of education is the development of the mind, 


4}so that it may tackle the great problems of 


life successfully, and this primarily involves the 
disciplining of the mind. The tendency of the 
modern board school is towards encouraging 
the pupil in attractive studies. Thus the minimum 
of effort is involved. Under such training the 
problem involving great work in after-life is not 
so willingly or vigorously attacked. In our cry for 
useful knowledge we may forget the necessity for 
disciplinary study. It is possible, of course, that 
this is provided by the elementary mathematics, 
mechanics, chemistry, and physics contended for. 
Moreover, in any case the mastering of French and 


7) German is as convenient from this point of view, 


and more preferable from the practical stand- 
point, than Latin or Greek. 

It may be regarded as a compliment to marine 
engineering that the shipbuilding President should 
consider three years at school and bench sufficient 








The true function | ? 


years are requisite for the marine engineer, before 
entry into the drawing office. Again, while the 
office provides scope for the highest aim of the 
former, the latter must also seek sea experience, 
until he takes a chief’s or an extra-chief’s certificate, 
before working his way upwards on shore. Mr. 
Denny objects to premiumed apprentices, and here, 
again, one enters upon controversial ground. There 
is no doubt that premiumed apprentices are some- 
times more leniently treated than the ordinary 
apprentice, and in the case of some youths the 
result is the evolution of the dilettante. But, 
although on the Clyde it is always possible to get a 
young man into a works as an apprentice, there are 
difficulties in some districts and some trades, while 
in other professions the first year or two is neces- 
sarily more devoted to education. But in such 
— employers ought to insure the same treatment 
to all. 

We come now to deal more particularly with the 
work of the draughtsman, and we quote one or two 
maxims from the presidential address, which are 
worthy of acceptation: In experiments only draw 
conclusions after these have been confirmed by a 
frequent repetition of the experiment. Loyalty to 
your employer is one of your first duties; an act 
of disloyalty is really an act of degradation to 
yourself, Hold your tongue about what goes on 
inside the drawing office, especially in regard to 
proposed work. Mr. Denny also gave many hints 
as to the actual organisation of the oftice, as to the 
storing of plans, as to holidays, &c., taken largely 
from a paper read by him before the Institution of 
Engineers and Shipbuilders in Scotland early this 
year, but we do not propose entering into the 
details given. 

One point of great importance is as to the copying 
of plans and data by draughtsmen for subsequent 
use. Mr. Denny considers this immoral, and believes 
that such information is useless. We entirely 
agree with him on the former point, and would 
impress on all young men that it is as degrading to 
traffic in stolen drawings as in any other stolen 
goods. We cannot admit, however, that the records 
of former work are necessarily useless. ‘‘ Progress,” 
we are told, ‘‘ is so rapid that the mere copyist will 
always be left behind ; ifa man has not suflicient 
ability from his past experience to scheme out im- 
provements, he will soon be left in the rear along 
with his cribbed information.” But improvement 
is cumulative, and each succeeding step is from the 
standpoint of a former achievement, consequently 
detailed and exact knowledge of what has 
already been done is a capital base line for 
subsequent operation. Having the drawings of a 
paddle steamer to attain a given speed with a fixed 
power, draught, and load, no draughtsman would 
attempt to get better results in respect of speed, 
or less power or greater load, by copying the 
design before him. He would adapt it to the 
new conditions. Moreover, there are thousands of 
little ingenious details which may be copied into 
any ship, and these, as a rule, are the invention of 
the draughtsman himself. Mr. Denny, therefore, 
rather weakened his case by enforcing the inutility 
of drawings. The attitude of his firm he exempli- 
fied by a quotation from their general order book : 


‘“* As there is growing in our office a large amount of 
special and organised information procured and organised 
at considerable expense by us, it must be clearly under- 
stood by every member of our staff that we consider this 
information private, and to be used only in our service. 
Any member of our staff found copying or removing any 

f this special organised information will be considered to 
have acted against honour, and will, on our coming to 
know of his action, be immediately, and without further 
warning, expelled from our offices. To such a person we 
will decline to give either reference or character. We 
consider that the opportunities afforded to the members 
of our staff in their ordinary work, and for private study 
by our library, are sufficient to enable them to acquire a 
knowled ofa 1 methods of working, by means of which, 
should they leave our service for that of some other firm, 
or to starb on their own account, they can collect and 
organise information for their employers or for them- 
selves. There is, therefore, no excuse for their acting 
against honour in the way we have now forbidden.” 


It is well known that Messrs. Denny have an 
experimental tank, as at Torquay, and the ex- 
periments there made result in valuable data which 
are exclusively their property, and are not obtain- 
able in any other private establishment. Such 
data are costly, and cannot be arrived at without 
the use of this expensive plant. To copy such 
data is in the highest degree dishonourable ; but, 





for the naval architect, while contending that four: 


further, objection is very properly taken in practi- 
cally all establishments to any drawings being 
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copied, and in this latter respect draughtsmen do 
not so readily appreciate the ethics of the case. In 
the first place, comparatively little work is regarded 
as special in the sense that it is too costly or too 
recondite for an ordinary firm to obtain it for them- 
selves. Again, work, when completed, cannot be 
kept secret, as is so often supposed. An engine, 
a ship, or a mill is put to work, and as soon be- 
comes the object of study by competitors. Even 
indifferent observation readily enables a man to 
sum up all the special points, and ingenuity is 
quickened in the direction of improvement. 

But clearly it is beyond discussion that the copy- 
ing of drawings, either in the draughtsman’s own 
time, or in his employer's, is an ac: of theft unless it 
is done by permission. No man is justified in 
taking even a sketch out of the works, But this 
condition does not necessarily preclude the making 
of private records. For days the draughtsman’s 
brains are concentrated on the solution of some 
problem, and he only arrives at the conclusion by 
aid of prolonged thought and much toil. The 
results are incorporated in his design, and for a 
time, at least, they are impressed on his memory. 
The latter, however, is often a treacherous guar- 
dian, and the only safe method is to supplement it 
by memoranda and sketches of greater or less com- 
pleteness. It will be conceded, we think, by all 
employers that it is the duty of a draughtsman to 
be always educating himself in that which con- 
cerns the department of work in which he is per- 
sonally engaged. He must watch, as far as feasible, 
the result of his designs, and take note of their 
good and bad qualities. This year’s mistakes must 
serve as the foundation of next year’s successes. 
But this can only be done efficiently if they 
are exactly defined, both qualitatively and 
quantitatively. Even Mr. Denny counsels chief 
draughtsmen to keep agenda, to note questions to 
superiors, to take memoranda of conversation ; 
he enforces the necessity of what he calls a 
‘*history book,” wherein instructions and their 
fulfilment are carefully recorded ; he advises a list 
of mistakes made, with notification of the means 
for obviating them in the future, but without 
indicating the draughtsmen who made the slip. 
Such notes, however, are clearly intended to be the 
property of the employer. They are part of the 
equipment of the office, like the order forms and 
ledger. They do not touch the question whether it 
is right or wrong to make private and personal 
notes. Our view is that the product of a man’s 
brain is personal, and cannot be sold in its entirety. 
What is generated in his mind can honourably be 
retained, even by aid of writing and sketches. This 
proposition has its corollary: That which is the 
product of another man’s brain must not be ap- 
propriated in this manner. Of course, an intelli- 
gent draughtsman is constantly trying to learn 
from the work of his fellows as well as from his 
own, but this is entirely different from the careful 
copying of details. 

Difficulty is experienced, again, in the case of 
the draughtsman who is solely responsible for the 
design of a piece of work, his principal may- 
hap being purely a commercial man with no 
technical knowledge. Even in the latter case 
there are the terms of agreement to be con- 
sidered. If the salary is regarded as covering the 
copyright of the drawings—and that is implied 
unless specially reserved—then they ought not to be 
copied. The case of an artist selling a painting is 
parallel. If the copyright is included in the pur- 
chase, and that is implied if nothing to the contrary 
be stipulated, he could not publish a similar painting 
or reproductions of the same picture. But no objec- 
can be taken to his use of the original sketch as a re- 
ference, say, to conditions of light, colour, effect, or 
,08e, in the composition of his next picture. Simi- 
arly a draughtsman may accept suggestion from the 
notes or sketches of past work, while he has no right 
to dispose of any duplicates of work done by him- 
self for his employer. Mr. Denny is willing that 
mental notes should be taken. ‘‘I counsel you to 
gain experience and store it in your brain, and make 
notes only of such general principles as you find 
in use or discover for yourselves,” This latter 
counsel is most difficult to delimit. If it is right to 


store experience in the brain, it is equally right to 
make written notes, at home of course; it is impos- 
sible to carry all the data of many years’ experience 
in the brain. But since a man cannot apportion out 
his brains to friends or to other employers, we should 
say that the notes and sketches regarding matters 
which are the current work of the firm, and not the 





result of special and costly experiments, which 
ought to be kept secret, and which are made to 
assist the memory, should be regarded as his own. 

And this brings us to the point of subsequent 
personal use of these notes and sketches. Mr. 
Denny says, ‘‘ You should be absolutely loyal to 
your employer while with him, identify yourself 
with him in every way and make his interests yours, 
and when you leave one employer to go to another 
you should carefully consider how much special 
information you shall impart to your new employer, 
more especially if he happens to be a rival to your 
last.” For a draughtsman to make a complete dis- 
closure to a new employer of special information 
gained elsewhere would be an act of treachery. But, 
of course, he cannot intentionally make an inferior 
design by refraining to act on his knowledge. 
The work to be done in the ordinary course of en- 
gagement should have expended upon it all the 
skill and experience which is at the disposal of the 
employé, whether or not those qualities indirectly 
draw upon the special information gained in a former 
employment. Service, to be loyal, must be the 
best that can be offered, as well as freely given. 
The desire to impart such special information for 
the mere sake of doing so should be discouraged 
by employer as much as by draughtsman, for the 
proceeding, as Mr. Denny points out, is immoral 
on the part of the latter, and, we would add, is dis- 
honourable on the part of the former. 

There is one point on this same question on 
which Mr. Denny has not enlarged, and that is the 
interchange of drawings which results from the 
owners being supplied with full plans along with a 
ship. In such a case the drawing is part of the 
ship, and probably, therefore, the copyright becomes 
the property of the owner; certainly in several 
cases within a few years some foreign owners have 
thus been able to encourage foreign industries, but 
after all with drawings only, and without experience, 
successful work cannot be done. The mere posses- 
sion of drawings by foreign competitors should not 
affect our manufacturers ; our trade should rest on 
a surer foundation than is implied by such an 
assumption. And here we hope our draughtsmen 
will always be patriotic enough to take the warning 
given against accepting ‘‘ specious promises” from 
foreign firms to leave the employment of a first- 
class firm in this country for the ostensible purpose 
of imparting all special information possessed ; the 
permanent success in life of the draughtsman is 
injured. His large salary is but for a period ; the 
mortification of having been duped is lifelong. 
With our own builders we fancy exchange of 
drawings through owners does not result in 
copying. There is sufficient pluck on the part 
of our builders to insure that they will try 
to improve. So also with the many drawings for 
which we are, from time to time, indebted to our 
best manufacturers. As each problem is solved, 
experience is gained and is thus recorded, so that 
a greater difficulty can be overcome. So is it with 
the draughtsman : a collating of personal experience 
the better equips him for work, and so long as he 
utilises this himself, he acts honourably. When he 
can afford to experiment for himself, and gain 
special information, or make special deductions, he 
may, side by side with his employers, help on his 
favourite profession by publishing it or using it as 
he chooses. Thus it should be the aim to work not 
for oneself, but for the profession. 





MARINE ENGINEERING RESEAROH. 

In a leading article published in our issue of 
June 28, we spoke at some length of engineering 
research, and referred to the various quarters in 
which it is being actively pursued. We mentioned 
the large-scale tests carried out under practical 
conditions by the Research Committee of tks Insti- 
tution of Mechanical Engineers, and expreszed the 
hope that the laudable example set by this Institu- 
tion might be followed up by other scientific 
societies of similar scope and aims. We referred to 
societies, thinking the work and cost involved were 
too great for any one engineer to undertake on a 
large scale. It is with great satisfaction that 
we learn that at least one of the members of the 
Research Committee has continued these investi- 
gations on a much larger scale. The longest test 
made by the Research Committee lasted 17} hours, 
whereas more than one of the tests to which we are 
now referring, extended over no less than 12 days, 
and a distance of over 3000 nautical miles. The Re- 
search Committee tested each steamer under one set 


of conditions, and one only, namely, those in which 
the owners’ engineers were in the habit of working 
them, and did not make any tests to ascertain if 
they were the conditions best suited to give econo- 
mical results for this particular steamer or not. 
The tests we are now alluding to have been ex- 
tended in a very important and useful direction ; 
each steamer has been run at different powers and 
in different grades, with a view to finding out which 
is the most economical. Valuable as these results 
must be, they are of less interest at the present 
juncture—when the future of water-tube boilers is 
under consideration in the marine engineering 
world—than the extensive series of tests carried 
out by Mr. Edwards with Howden’s system of 
forced draught, the efficiency of which did not 
come within the scope of the Research Committee’s 
investigations. These tests have established the 
fact that the inventor’s claims for increased 
efficiency and economy rest on a firm basis which 
anybody can verify for himself who is willing to go 
to the trouble and expense of large-scale tests. 

The results of these studies are referred to in 
two modest but most excellent little pamphlets, 
printed for the guidance of the sea-going engineers 
in the service of the steamship companies for which 
their author acts as superintending engineer.* In 
the earlier pamphletthe practicaladvantages of a good 
vacuum are set out in plain and simple language, so 
that any one may learn why it is generally an abso- 
lute loss to work with a reduced vacuum, or, in other 
words, a higher condenser pressure, in order that 
the feed water may be hotter, and heat thereby 
saved. Inthe later pamphlet a very interesting 
demonstration is given of the use of the feed-water 
meter in gauging the efficiency of marine engines. 
Hitherto it has been the general practice to ‘‘ gauge 
the efficiency of the engines with a spring balance 
or acoal measure. As a matter of fact, the coal 
has nothing to do with the engines, being used in 
the boilers only ; and to test the engines with a 
coal measure ought to be regarded as absurd. Some 
steamers have been fitted with good engines and 
bad boilers, others with bad engines and good 
boilers ; but there have been no practical means 
by which the superintendent or chief engineer 
could test them and ascertain exactly what was the 
efficiency of either, or whether engines or boilers 
were at fault.” 

The pamphlet shows how the water meter may 
be turned to account with this object; and con- 
tains also some useful hints as to its great practi- 
cal efficacy in determining the most economical 
grade for any particular steamer, and for regulat- 
ing the supply of air to the furnaces, ro as to 
secure the highest possible rate cf evaporation 
from the fuel. ‘*The quality and quantity cf 
air are of as much importance to the furnaces as 
they are to the human body, or more so, since a 
human being can hardly have too much fresh air, 
though a furnace may.” An instance is given in 
which a well-known engineering firm once fitted a 
fan to serve two purposes, viz., ‘‘to draw the bad 
air from the passenger accommodation and to supply 
the furnaces, the result being that steam could not 
be maintained owing to the air not being fresh. The 
admission of air is a matter upon which almost end- 
less labour has been bestowed,.and yet up to the 
present time nothing has been decided, and no 
rules can be laid down for the guidance of practical 
men. There is only one way out of the difficulty, 
and it is a very practical one, viz., to try different 
quantities for each particular boiler, and see which 
gives the best results. Hitherto it has been 
impossible to make this trial, or to arrive 
at the evaporation of the boilers, or, indeed, 
to make an accurate comparison between the 
effects of large and small quantities of air, the 
difficulty being increased by the continually 
varying and unknown quantity of steam passing 
through the steering engines. With a meter, how- 
ever, it not only becomes possible, but easy, to vary 
the amount of air, and to ascertain exactly the 
result of each alteration, and which gives the most 
economical results.” Thus the various questions 
are treated not only scientifically, but as they affect 
the owner’s pocket, for this, after all, is the ulti- 
mate factor in problems of marine engineering. 
Oar great shipping firms have long recognised that 
they can only maintain their national stim as 
the carriers of the world by reducing their ‘‘run- 


* ‘Circular Letter to Chief Engineers on the Advan- 





tages of a Good Vacuum,” and ‘* Upon the Uses of Feed- 
Water Meters,” by Fred. Edwards, M I.M.E., M I.N.A. 
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ning expenses” to the lowest possible minimum, 
and that their best chance of doing this lies in en- 
gaging the most competent superintending en- 
gineers, and trusting them thoroughly. Some firms 
have gone a step further, and have allowed and en- 
couraged their engineer to prosecute scientific re- 
search in the steamers of theirfleet. Amongstothers, 
Messrs. Gellatly, Hankey, Sewell, and Co. may be 
honourably mentioned in this connection, and the 
clearest proof of the saving to be effected by such 
an enlightened policy is afforded by the two pam- 
phlets to which we have referred. 

Two of the steamers upon which tests were 
carried out were the Afridi and Mogul, recently 
built by Sir Raylton Dixon’s firm, and engined by 
the Wallsend Slipway Company; these vessels 
carry 5500 tons deadweight, and their machinery 
indicates 2000 horse-power. The engines of there 
vessels incorporated many minor improvements 
suggested by the researches to which we are 
referring. As an instance, we may mention that 
double awnings were rigged over the cylinders to 
arrest radiation, and proved so far effectual that 
the temperature underneath them stood at 250 deg. 
Fahr. In another instance a slight but extremely 
practical addition was made to Mr. Howden’s 
apparatus for regulating the admission of air to 
the furnaces. As supplied by the maker, the 
regulation of air was left to the discretion of the 
native firemen; this has been so altered that 
the chief engineer can now put a limit to the 
amount of air admitted. The practical value of 
giving attention to this matter is fully demon- 
strated by the analysis of the escaping gases. The 
result of these and other individually trifling im- 
provements has been a marked increase in the 
efficiency of the steamers to which they have been 
fitted. 

To lighten the work of ascertaining what is going 
on, and to insure the simultaneous recording of the 
principal data, Mr. Edwards places the meter, 
counter, and clock side by side, fully illuminated 
by a good lamp, and he was, we believe, the first 
to fit steamers with permanent means of measuring 
the amount of steam consumed by the engines. In 
conducting these tests and ascertaining the favour- 
able results achieved by such improvements, the 
direction in which many others may still be made, 
all tending to economise fuel, has been indicated. 
We hope shortly to be able to publish drawings 
and particulars of these engines. 

The whole question of marine engineering test- 
ing and trial has assumed a national importance of 
the most pressing nature during the last few months, 
a subject we have already fully dealt with in our 
article on ‘‘ Naval Boilers” of September 27 last 
(see page 396 ante). 

The results of Admiralty trials, as published, 
leave much to be desired ; many practical points 
are either omitted, or are given in an incomplete 
form. For instance, we should like to know what 
is the evaporative power of the boilers, and the 
amount of steam consumed by the engines of the 
various vessels tested. These primary objects of 
trial do not appear to be given even in the im- 
portant paper read by Mr. Durston before the 
Institution of Civil Engineers last November. But 
in searching for them we find the consumption of 
coal per indicated horse-power, which recalls our 
quotation from Mr. Edwards’ pamphlet on feed- 
water meters and the way in which the subject is 
there dealt with. 





SUBMARINE TELEGRAPH 
ENTERPRISE. 

In the submarine telegraph world matters appear 
to be moving on pretty much as usual, but the 
Anglo-American Telegraph Company is profiting, to 
some extent, from the revival of trade and industry 
in the United States. The Anglo-American Tele- 
graph Company’s repairing steamer Ninia was 
employed in the first half of this year in the repair 
of the 1894 cable, which was broken off the coast of 
Ireland. The steamer was also ovcupied in the 
first half of this year in repairing two cables con- 
necting Newfoundland with Cape Breton. It was 
further employed by the Direct United States 
Cable Company in repairing a cable belonging to 
that company ; a payment of 1500]. was made for 
this service. The renewal fund of the Anglo- 
American Telegraph Company is still of goodly 
hy ert but it has been considerably curtailed 

y the recent diversion of a large portion of it to 
the laying down of a fresh cable. The idea at one 





time was to keep the fund at 1,000,000/., but this 
policy soon disappeared, just as Mr. Pitt’s sinking 
fund for the redemption of the National Debt 
vanished during the French revolutionary wars, 
the cauee at work being in each instance the 
same, viz.. urgent and imperious necessities. 
The fund stood at the close of December, 1894, 
at 586,0771.; at the close of June, 1895, the 
fund had been got up again to 609,1811., a special 
allocation of 12,0007. having been made to it from 
revenue. As the fund is still considerably below 
the 1,000,000). at which the directors consider 
it should stand, this policy of special allocations will 
probably have to be continued for some time. The 
allocation of 12,0007. made during the first half of 
this year to the fund would not alone have had the 
effect of increasing it to 609,181/. ; but 8937/7. was 
derived from interest on investments, and a profit 
of 21671. was also realised by the sale of securities. 
It is, perhaps, right to remark in connection with 
the renewal fund that the value of the cable which 
the company had in stock at the close of June, 
1894, was estimated at 42,090/., so that the renewal 
fund may be really returned at, say, 650,000/., 
The cost of repairing cables in the first half of 
this year was 10,4351. 

The Eastern Extension, Australasia, and China 
Telegraph Company, Limited, is a much more 
prosperous concern than the Anglo - American 
Telegraph Company, although competition is 
threatened from year to year in the shape of an 
Australian-Canadian Pacific cable. If the Anglo- 
American Company is benefiting by the revival 
of trade and industry in the United States, the 
Eastern Extension, Australasia, and China Com- 
pany was also enabled to report an increased 
revenue of 16,4571. in the first half of this year, 
owing to the exceptionally heavy gold-mining traffic 
which was exchanged with Australasia. The main- 
tenance ships of the Eastern Extension, Australasia, 
and China Company were well employed during the 
first half of this year upon the various sections of 
the company’s cables ; but owing to the duplication 
of the cables, the traffic which had to pass over them 
was in no instance interrupted. The company 
restricts its dividend to 7 per cent. per annum; a 
much larger distribution could be made, but the 
policy of the directors is to carry large balances 
annually to the reserve fund, and out of this fund 
to periodically make considerable additions to 
the company’s network. Thus since 1890 the 
following additional cables have been laid by the 
company without any increase of its capital ac- 
count: Western Australian cable, 119,898/.; New 
Zealand duplicate cable, 188,434/.; Madras and 
Penang duplicate cable, 244,136/.; Penang and 
Sumatra cable, 14,924/.; Singapore and Penang 
triplicate cable, 25,9741.; and Singapore and Hong 
Kong cable, 100,0007. It follows that during the 
last four years the reserve fund has provided the 
company with additional capital to the amount of 
693,366/. Even after these large allocations had 
been made from the reserve fund, it still stood at the 
close of June, 1895, at 649,151/. This is the great 
merit of the Eastern Extension, Australasia, and 
China Telegraph Company ; it is working with a 
virtually closed capital account, and, at the same 
time, steadily improving and extending its system 
out of revenue. 





ELECTRIO TRAOTION.—No. XL. 
By Puitre Dawson. 


Tue Niagara Farts Park anp River Ratiway. 

Tus interesting electric road was built and 
equipped in 1893, and serves to connect (ueens- 
town on Lake Ontario with Niagara Falls and 
Buffalo. Queenstown is connected by a regular 
service of fine steamers to Toronto, about 40 miles 
away. The road follows the Canadian side of the 
Niagara River. The gradients met with are not 
severe, except near Queenstown, where a5 per cent. 
grade rises from the level of the lake to the higher 
ground, which on each side skirts the Niagara River 
along this part of its course. The road follows very 
closely the windings of the river, giving the pas- 
sengers exceedingly beautiful views of the Rapids 
and Whirlpool. The line is built on Government 
property for the greater part of its length, and the 
railway company pay a rental of 2000/. a year for 
the privilege of running their line so close to the 
river. 

The line is about 12 miles in length, and during 
the past year has been double tracked throughout. 
The track construction resembles in every way the 





standard adopted by the Canadian Pacific Railway. 
The rails weigh 56 1b. to the yard, and rest on 8 in. 
by Gin. cedar ties, spaced from 2 ft. to 24 ft. apart. 
The line is standard gauge. The track is ballasted 
with 18 in. of broken stone. The maximum speed 
attained by the electric cars is 30 miles an hour. 
The poles used for suspending the trolley wires are 
partly wood and partly iron, wood being used along 
the outlying parts of the line. The trolley wire 
used is No. 2/0 B. and S. hard drawn copper wire. 
Most of the feeders used are carried overhead, but 
where the line passes through the park on the 
Canadian side of the Falls, the feeders have now 
been laid underground. There are two power- 
houses, the main station situated at the Falls, 
and worked by water power, and a smaller 
auxiliary plant located at the Queenstown end 
of the road, and which is only used when exception- 
ally heavy traffic has to be met. The latter power- 
house is a wooden frame building, and equipped with 
two Wheelock condensing engines, each driving a 
100-kilowatt four-pole Thomson- Houston generator. 
The chief power station is of great interest, owing 
to the very successful application made of water 
power to traction purposes. The water is brought 
from the Rapids just above the Falls, by a flume 
200 ft. long, to the gates, from where it is connected 
to two 1000 horse-power vertical turbines running 
at 225 revolutions per minute under a head of 62 ft. 
From the wooden head-race the water is discharged 
into a stone forebay with iron head-gates 7 ft. in 
diameter. From here the water is conducted 
through two iron intake pipes, into two vertical 
penstocks 44 ft. deep and 7} ft. in diameter, made 
of 2-in. steel plate. Five feet from the bottom, 
these penstocks are enlarged to 104 ft. in diameter, 
so as to receive the wheels. Draught tubes 9 ft. 
long are attached to the bottom plates of the wheel. 
The wheel pit is 85 ft. in depth, the tail water 
standing at about 12 ft., and it is of sufficient size 
for three turbines, although at present but two are 
in operation. The wheels are 45 in. in diameter. 
The upright shafts are of forged steel 6 in. in dia- 
meter, and are supported by four iron bridge trees 
in each penstock, having lignum-vite boxes and 
thrust bearings.. The water, after having been 
utilised in the turbines, escapes through a tunnel 
600 ft. long, to just below the Horseshoe Falls. 
The turbines are connected to a countershaft by 
means of mortise and cast-iron bevel driving gear. 
The driving gear is 75 in. in diameter, 18 in. 
face, and 54 in. pitch, and meshes into pinions 
66} in. in diameter on the main shaft. The cast- 
iron gears have cut teeth, and are banded with 
heavy wrought-iron bands, each pair weighing 
about 6 tons. The main shaft is of forged steel 
74 in. in diameter, and is furnished with friction 
clutches capable of transmitting 350 horse-power 
each. There are three 200-kilowatt four-pole gene- 
rators driven by belts from the countershafting, 
and compounded so as to give 500 volts at no load 
and 600 volts at full load at 475 revolutions per 
minute. These generators are connected to three 
standard main switchboards, and the connections 
between these and the feeder boards are such that 
the machines can be run in parallel, or separately 
at different voltages, so that different feeders can 
be fed at different voltages whenever the service 
on the line requires it. The foundation of the 
generators is solid rock. 

The difficulty met with hitherto in working elec- 
tric railways by water power is that it is very diffi- 
cult to govern turbines so as to give a constant 
speed when the load varies suddenly between very 
large limits. Where, as in the case at Niagara, the 
amount of water consumed is of no consequence, a 
very ingenious device employed successfully on this 
line may be recommended. It consists in automati- 
cally —— a constant current, no matter how 
many or how few cars are on the line, and using up 
the current not required for motive power in heat- 
ing the resistances, the number of which is auto- 
matically governed according to the amount of 
power required by the cars. The mechanism of 
this device has already been fully described in a 
previous chapter of this series, and need not there- 
fore be gone into at length. 

In summer the cars follow each other on this 
line on a 15 minutes headway, and their average 
speed, including stoppages, is about 13 miles an 
hour. The company owns 22 motor cars, each 
fitted with two 25 horse-power motors. Some of 
these are open cars, 28 ft. over all, and 10 are 
observation cars, measuring 35 ft. and mounted on 
two bogies. An observation car, when fully loaded 
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with passengers, weighs very nearly 20 tons. Be- 
sides the motor cars the company owns one private 
car, a baggage car, and 18 trailers. The capital of 
the company is 200,000). On July 19, 1893, the 
road carried over 17,000 people. The road is 
operated on weekdays for 15 hours, and for 12 hours 
on Sundays. There are eight regular stopping 
places along the line furnished with platforms. 


NOTES. 


Tue SrrenctH or HicH CarBon STEEL. 

Some interesting experiments made by Mr. W. 
Metcalf have led to the conclusion that a steam- 
hammer piston-rod of hard steel will last longer 
than one of soft steel. This result would, perhaps, 
only have been anticipated by those who are well 
acquainted with the teachings of Bauschinger on 
the importance of the elastic range of a bar. 
According to this theory, a bar is safe as long as the 
ravge of the vibrating stresses to which it is sub- 
jected does not exceed a certain limit, which varies 
with the class of steel used, being much wider in 
the case of a high carbon steel than in that of 
ordinary mild steel. Tempering, again, widens 
the elastic range, which accounts for the superiority 
of springs of tempered steel, as compared with 
those made out of annealed metal. The modulus 
of elasticity is identical in the hardened and un- 
hardened state, but the range through which the 
metal may be strained without exceeding the elastic 
limits is, as already stated, increased by tempering, 
and the spring may be subjected to heavier loads 
without giving way. On the other hand, of course, 
when the deformation of the bar is very great, the soft 
metal is superior. For example, a soft steel wire 
can be bent double and straightened several times 
without breaking, whilst a hard steel pianoforte 
wire would probably fail at the first attempt to 
straighten it again. Yet in a piano these same 
wires are subjected to heavy tensions and very 
considerable vibrations, in which situation they 
prove perfectly satisfactory. Mr. Metcalf’s at- 
tention was drawn to the subject by the constant 
breakage of steam-hammer rods. Those of ordi- 
nary steel in a certain hammer lasted only six 
months, and but three when of iron. Softer steels 
were used, but only resulted in more frequent 
failures. Owing toa lack of time on one occasion, 
a hard steel rod was put in as a makeshift, the 
idea being that it would not last more than a week 
or so, but it did not break for more than two 
years. A number of model connecting-rods made 
of different classes of steel were then tested ina 
special machine, which ran at 1200 revolutions per 
minute, so that the rods were subjected to heavy 
vibrating stresses arising from their inertia. The 
general results were as follows: A rod of .3 per 
cent. carbon steel broke in 1 hour 21 minutes, of 
.49 per cent. carbon steel in 1 hour 28 minutes, of 
.53 per cent. carbon steel in 4 hours 57 minutes, 
of .65 per cent. carbon steel in 3 hours 50 minutes 
(breaking at a weld), of .80 per cent. carbon steel 
in 5 hours 40 minutes, of .84 per cent. carbon steel 
in 18 hours. 
Deer FounpDATIONS BY THE PNEUMATIC PROCEss. 


M. Hersent, whose experience in the use of the 
pneumatic system of sinking foundations is pro- 
bably unrivalled, maintains that by taking certain 
precautions, in particular by increasing the time 
allowed for passing through the air lock, and by 
warming the air there, when the men are coming 
out, depths of 160 ft. under water can be reached 
with as little risk as those of 80 ft. have been in 
the past. Where pressures of 50 lb. are reached, 
an hour should be taken in passing through the 
lock, and for one of 78 lb. per square inch three 
hours are not too much. The use of the electric 
light in the working chamber is also advan- 
tageous, as it reduces the vibration of the air. 
M. Hersent has made a number of experiments, 
at first on dogs, and afterwards with men. With 
the former, in four of the experiments the dogs 
were exposed to a pressure of 50 lb. per square 
inch, which was then reduced to atmospheric pres- 
sure in less than a minute. Two of the dogs died 
from the effects of the sudden release of pressure. 
In 21 other experiments made with air at 80 lb. 
pressure, the reduction being made in one hour, 
three dogs died. One of these died in a case in 
which the temperature of the lock was allowed to 
fall, whilst the second had already passed through 
the four previous experiments in which the release 
of pressure had been practically instantaneous. 








The third victim was in an unsatisfactory physical 
condition at the time of the experiments. Ex- 
periments with cats, frogs, and mice showed that 
these animals did not appear to be injured even 
when the release was instantaneous. Five experi- 
ments were then made with men. In the first, the 
air pressure was raised in 15 minutes up to 45 lb. 
per square inch, under which the men remained 
one hour, and the release of pressure was then 
effected in 50 minutes more. One of the men had 
afterwards an attack of colic, but this is believed 
to have been due to other causes than his compressed 
air experiences. Five trials were then made with 
the two remaining men, the pressure being raised 
to 65 1b. per square inch in half an hour. As 
before, the men remained under this pressure for 
one hour, the release being finally effected in 
1 hour 40 minutes. The temperature of the lock 
was kept up in this case by means of a steam 
coil. The men complained of itching on the skin, 
and one of them had pains in the limbs which lasted 
three days. The remaining man then underwent 
three further tests, in which the pressure was raised 
to 77 lb. in three-quarters of an hour. As before, 
he remained one hour under this pressure, which 
was then gradually reduced to atmospheric pressure 
in three hours more. The man complained of slight 
pricking sensations, which, however, readily yielded 
to treatment. The pressure reached in these latter 
experiments corresponds to a head of about 177 ft. 
of water. 





THE BERLIN EXHIBITION. 

Tue main building is already considerably ad- 
vanced, the skeleton structure is completed, and the 
principal dome, which is to be covered with aluminium, 
is also being rapidly advanced, as is the chief portal, 
which is of iron. The four side pillars of the portal, with 
the arch which they support, have aheight of about 
135 ft., and on both sides are turrets, 200 ft. high, 
which are to answer the double purpose of belvederes 
and water towers for some fountains at some 600 ft. to 
700 ft. distance. The covered promenade, which runs 
round the main building, and which is connected with 
the principal restaurant, is also well in hand. In 
front of the main building is the large lake, which 
is now being dug; this is rather a troublesome 
task, as the soil is sand, which has to be re- 
moved to a considerable distance; on the site 
where the sand is being deposited will be erected 
the building for the chemical industries. The ground 
water has also given some trouble, the more so as 
the bottom of the lake has to be dug to 3 ft. below 
the level of the River Spree, so it has been necessary 
to pump. The ‘‘ Alps” panorama, leading to the 
‘*Berliner Hutte,” is also in course of construction ; 
it is confidently anticipated that this arrangement 
will be very deceptive, and that it will, as near as 
possible, give the visitor the impression of having 
undertaken a veritable Alpine ascent. Even a rack 
railway will not be missing. The models of the 
various ships of the German Navy to be exhibited 
in connection with the naval section, will in the even- 
ing be electrically lighted. Otherwise there seems an 
inclination to economise the electric light—a fact 
which has recently given cause to much and general 
discontent. 

The fishery section is expected to prove a special 
attraction ; a well 100 ft. deep is being constructed, 
from whence the water will be pumped up to a reser- 
voir, 100 ft. high, to be conveyed to the various parts 
of the building. A representative committee has been 
formed, and everything will be done to make this part 
of the Exhibition exceptionally interesting. It has been 
adopted as the leading principle less to endeavour to 
show the technical means and modes of operation 
than the products. Thisalso harmonises with Berlin’s 
inland position, where the results of the fishing in- 
dustry, rather than the industry itself, are likely to 
interest. Efforts will be made to procure daily from 
all parts of the empire fresh fish ; there will be two 
exclusive fish restaurants, one first-class and the other 
on more popular lines, and fish dishes will also form a 
leading feature of another large restaurant. 

The ‘‘Old Berlin” is being pushed energetically 
ahead, and the reproduction of the old town-hall is 
almost completed ; this building boasts a tower about 
130 ft. high ; it has also been decided that the theatre 
shall form part of ‘‘Old Berlin,” but the building of 
another theatre is also under contemplation. With 
regard to the latter, it has been proposed that the 
stock companies from the various Berlin theatres 
should take it in turn to act there, a week at the 
time. In addition to these companies, it is in 
tended to have an opera company. The structure is 
to be an iron one, and there are to be seats for 
2100 persons. With ‘‘Cairo,” which covers an area 
of some 35,000 square feet, considerable headway has 
been made, and much pains has been taken to make 





this section as true to the original and as interesting 
as possible, and, altogether, everything is being done 
to make the Exhibition attractive and amusing. There 
will also be a large ‘‘ pleasure park,” where all the 
various entertainments which generally flock round a 
large exhibition will be domiciled. There will, among 
other attractions, be a monster ‘‘ bier-garten,” with 
bands of music, &c.; also an Oriental café and a 
rotating restaurant; the latter will be at a height of 
60 ft., and its slow rotation will provide a constant 
change in the view from its windows. 

The Exhibition will entail a very considerable expen- 
diture for the city of Berlin, the original grant of 
17,5001. to the Exhibition forming only a very small 
portion, The improvements and extensions of the 
roads leading to the Exhibition will cost some 
175,0001., and the neighbouring corporations will have 
to contribute some 50,0007. towards it; the electric 
tram line will entail a similar expenditure, and the 
special Exhibition railway station will cost about 
100,000/. ‘‘Old Berlin,” ‘‘Cairo,” and the Alpine 
panorama will cause an aggregate expenditure of 
150,000. With regard to the takings of the Exhibi- 
tion, a daily influx of 50,000 visitors will be necessary 
inorder to bring about a balance, and everything is 
being done to draw visitors. The ordinary admission 
will be only 6d., but there will be some more expen- 
sive days, and also some cheaper (3d.) days. The 
State has given a concession for a lottery, from which a 
material profit is expected. 





THE CITY AND SOUTH LONDON RAILWAY. 
Ar the ordinary meeting of the Institution of Civil 
Engineers, on Tuesday, November 19, 1895, Sir Benjamin 
Baker, K.C.M.G., the President, in the chair, a paper 
was read on ‘* The City and South London Railway, with 
some Remarks on Subaqueous Tunnelling by Shield and 
Compressed Air,” by Mr. J. H. Greathead, M. Inst. C.E. 
The Act of Parliament authorising the construction of 
the City of London and Southwark Subway between 
King William-street, City, and the Elepbant and Castle, 
Newington, was passed in 1884, and in 1887 powers were 
ranted for the extension of the line to Stockwell. 
tarting at King William-street, near the Monument, 
at a depth of about 70 ft. below the surface, the railway 
ran under the River Thames at a maximum depth of 
73 ft. below high-water level, and under the southern 
approach to London Bridge southwards to the junction 
of the South Lambeth and Stockwell roads. Except 
where it passed under the Thames and the one property 
on its south bank, the railway was under the public 
thoroughfares throughout. The two lines were, except- 
ing at the termini, carried in separate tunnels, 

A temporary stage and shaft having been constructed 
in the river, immediately behind the Oid Swan Pier, 
near London Bridge, the shield for driving the upper 
tunnel was lowered into position, and tunnelling was 
commenced southwards in clay. The second tunnel was 
started from the temporary shaft at Old Swan Pier, im- 
mediately underneath the first, but was brought to the 
same level as the first at the south bank of the river, and 
then carried parallel with it under Hibernia Chambers 
and the South-Eastern Railway. On the completion of 
the iron tunnels under the river, the 25-ft, lift shafts at 
the Borough and Elephant and Castle stations, to 
be used in the construction of the tunnels, were sunk. 
Headings were driven under the street at right angles to 
the course of the railway, and four shields were lowered 
and rolled into position for driving the two tunnels north 
and south. The extension works were carried on at three 
points, viz., Kennington, the Oval, and Stockwell, and 
the operations on both sections proceeded simultaneously 
until the City section was completed. 

The tunnels on the first or City section were 10 ft. 2 in. 
in diameter, and were composed of rings 1 ft. 7 in. long, 
each consisting of six segments and a key-piece. South- 
wards of the Elephant and Castle, the tunnels were 
10 ft, 6 in. in diameter in rings 1 fb. 8 in. long. 

At each of the stations for the length of the platforms, 
and at the termini for a greater length, enlarged tunnels 
were constructed in brickwork. At the termini these 
tunnels were 26 ft. wide and 20 ft. high from invert to 
crown, with walls 3 ft. thick. At the intermediate 
stations there were two 20-ft. wide tunnels, 16 ft. high 
from invert to crown. Access to the railway was obtained 
by lifts, of which there were twoin the 25-ft. shaft at each 
station, the depths varying between 43 ft. ab Stockwell 
and 67 ft. at King William-street, 

The trains were driven by electrical locomotives which 
received power from a conductor placed upon insulated 
supports between the two rails, The si a were of the 
usual type, the absolute block system les employed. 
The trains were lighted by electric incandescent lamps 
—— from the main circuit. 

he inauguration by H.R.H. the Prince of Wales, on 
November 4, 1890, was followed on December 18 by the 
opening to the public. In the first half-year 174,000 train- 
miles were run, and 2,412,000 passengers were carried. 
In the year 1894 458,000 train-miles were run, and 
6,900,000 passengers were carried. Details of the work- 
ing of the line since its opening were given in an Appendix 
to the po 

An historical account was given of the use of the 
shield and of compressed air in tunnelling. The shield 
used for the 10 ft. 6 in. tunnels between the Elephant 
and Castle and Stockwell consisted of a cylinder, 5 ft. 
11 in. long, of steel plates in two thicknesses of } in. 
each, riveted ther to break joint with rivets counter- 
sunk on both sides. This cylinder was bolted to a strong 
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ring of cast iron at the front end, and to this ring were 
bolted the plates and channel irons forming the face, and 
the adjustable steel cutters. The latter were so attached 
that they could be adjusted to cut out the excavation to 
the same diameter as, or wider than, the steel cylinder 
following them ; the latter provision being necessary for 
passing round curves in any direction, either horizontal 
or vertical. The inside of the cylinder in rear of the face 
was lined with cast-iron segments, and to these were 
bolted six hydraulic presses of 64 in. diameter. The 
shields were at first made to do no excavation beyond the 
shearing off by the adjustable cutters of a thin slice of 
material round the circumference, but subsequently, in 
driving through clay, the author introduced a series of 
wedges or piles in front of the face. The effect was to 
expedite the work and reduce its cost materially, the 
speed being practically doubled. The wedges were free 
to pass by the nodules of septaria, common in the London 
clay, wien unduly straining the shield or presses. f 

Grout of blue lias lime was forced by compressed air 
through holes in the cast-iron lining provided for the pur- 
pose. This was found to be a very important factor in 
the work—not only for preventing movements overhead 
and deformation of the tunnels, but ‘also for several other 
purposes. The supply of compressed air used for grout- 
ing also afforded the means for ventilating the long tunnels 
during construction. 

In the earlier parts of the work a timber flooring was 
laid upon long temporary sleepers, resting at their ends 
upon the iron lining, and the excavated material was 
run out, and the iron, &c., brought in, by manual labour. 
Subsequently the flooring was abandoned, the invert 
was filled with clay, and the work was accomplished by 
ponies upon a very unsatisfactory road. 

At several points on the two sections of the railway 
compressed air was employed in passing through water- 
bearing strata. The most notable case was near the 
south end of the railway at Stockwell, where for a 
length of about 200 yards the two tunnels were carried 
through coarse gravel and sand under a_ head of 
about 35 ft. of water. The tunnels were driven under 
normal air pressure to a point where the cover of 
clay was reduced to about 5 ft., whence, the air locks 
having been erected, they were continued under com- 
pressed air. It was generally found that the ballast 
immediately overlaying the clay contained less sand, 
and that ob a coarser character, than in other positions, 
and it was in passing through this very open material 
that the work was most difficult. With such material as 
silt or fine sand, there was not much difficulty, provided 
there was a sufficient cover of material, because the poro- 
sity was not so great as to allow of the escape of a large 
volume of air, while maintaining a pressure sufficient to 
keep the bottom sufficiently dry ; but in very coarse sand 
it would be impossible to maintain a pressure much higher 
than that due to the head of water over the top of the 
tunnel without special appliances and precautions. The 
difficulty consisted in having to work upon, so as to re- 
move, the material from the front of the shield for the 
whole height of the face, and at the same time to prevent 
the inflow of a large volume of water, or the escape of an 
inordinate volume of air. In porous material, therefore, 
where a large volume was to be expected, and the con- 
ditions were such as to render pumping impracticable, 
compressed air was only to be considered if means could 
be found for preventing its too rapid escape. 

The shield having been brought to the water-bearing 
strata, a small heading was driven at the top in ad- 
vance, stout poling-boards being used to support the top, 
resting at one end upon the forward end of the shield. 
The heading was then widened out and the polings con- 
tinued until about three-fourths of the circumference 
and the whole of the face had been poled. The two 
tunnels were driven side by side, under the large mains 
of the Lambeth and the Southwark and Vauxhall Water 
Companies, supplying an extensive area of South London, 
and under sewers and tramways without the slightest 
disturbance, and the system adopted had since been 
followed in driving several tunnels under the Clyde and 
elsewhere in Glasgow through sand, silt, &c. 

It was sometimes advisable, and even necessary, to 
work with an air pressure below that due to the maximum 
head of water in the material at the face. The workmen 
were thus benefited, and in some cases the work might be 
more safely carried out, as where there was a compara- 
tively small cover of loose material under a river. In 
this latter case, a pressure in the tunnel corresponding to 
that of the head of water at the lowest point of the face 
being in excess of that due to the head of water at the 
highest point of the face by an amount depending upon 
the height of the tunnel, or of the portion of the face 
operated upon, would, in some cases, be sufficient to lift 
or blow up the cover at the face, unless other precautions 
were taken. 

The first air lock used was of iron, fixed in a bulkhead 
of brickwork, It was small and inconvenient, and the 
later air locks were formed by reducing the size of the 
iron tunnel by a thick lining of brickwork and concrete. 

‘The workmen employed in the compressed air on the 
City and South London Railway did not suffer from 
partial paralysis or ‘‘ bends.” The pressure was not high 
—about 151b. per square inch—but from observations on 
this and other works the author considered that purity or 
impurity of air had, perhaps, more effect than pressure 
upon the health of the men engaged, provided due pre- 
cautions were taken as to entrance and exit, the avoidance 
of chills, &. It was noticeable that when tunnels had 


been driven through almost impervious material, as under 
the Hudeon and St. Clair Rivers, and where, conse- 
quently, the quantity of air pumped had been compara- 
tively small, the cases of ‘‘ bends” were numerous, while 
in the gravel in London, both at the City and South 
London Railway, and more recently at the Blackwal] 





Tunnel, with a higher pressure, there were in the one 
no cases at all, and in the other no fatal cases. Where 
tunnelling was proceeding in fine sand or in silt, 
which were almost air-tight, the delivery pipes from the 
compressors should be extended to the face as the work 
progressed, in order that the air used in locking might 
assist the ventilation of the whole tunnel, and provision 
should be made for a copious supply of air to be delivered 
at the face. The more highly compressed air —- 
for grouting was useful for this purpose and for cooling 
the air, by ——= through a throttled passage, at the 
same time. This supply had, on a serious emergency, 
proved invaluable. n carrying the tunnels of the 
Glasgow Subway under the Clyde at St. Enoch’s a fire 
occurred, filling the tunnel with suffocating gases, and cubt- 
ting off the men from the air lock, and, but for the air from 
the hose of the grouting apparatus, the whole gang would 
have perished. By lying down and receiving the air in 
their faces, the men were able to live during the several 
hours that it took to reach them by breaking through 
from the second tunnel. 

A list was given in an appendix to the paper of the 
cylindrical iron-lined tunnels which had been similarly 
executed in various parts of the world. 





ROYAL METEOROLOGICAL SOCIETY. 

THE opening meeting of the session was held in the 
new building of the Institution of Civil Engineers on 

ednesday evening, the 20th inst., Mr. R. Inwards, 
F.R.A.S., President, in the chair, when a paper by Mr. 
J. Eliot, F.R.S., was read, ‘‘ On the Origin of the Cold 
Weather Storms of the year 1893 in India, and the Character 
of the Air Movement on the Indian Seas and the Equatorial 
Belt, more especially during the South-West Monsoon 
Period.” This was really a discussion of the data con- 
tained in the ‘* Indian Monsoon Area Charts;” the 
publication of which was sanctioned by the Indian 
Government for the two years 1893-4, Cyclonic storms 
are of frequent occurrence during both the north-east and 
thesouth-west monsoons, but they differ in many important 
respects. Thestorms of the south-west monsoon originate 
almost invariably over a sea surface, and travel in 
very variable directions, and occasionally develop 
into intense and furious hurricanes. The cyclonic 
storms of the north-east monsoon almost invariably 
originate over the plateau of Persia or Baluchistan, 
or in North-Western India, and travel in an easterly 
direction ata velocity ranging between 15 and 20 miles 
per hour. These plateau-formed storms of the cold 
weather are the chief instruments of the distribution of 
the moderate rainfall essential for the great cold weather 
wheat and other crops of Northern India, and are the 
chief sources of the snowfall of the Western Himalayas. 
After giving an account of the more important cold 
weather storms in January and February, 1893, and the 
results of the tabulation of the wind observations for the 
equatorial belt, the author describes the “burst of the 
monsoon.” Mr. Eliot says that the evidence of the year 
1893 is strongly in favour of the supposition that the 
south-west monsoon currents in the Indian seas are the 
direct continuation north of the equator of the horizontal 
movement of the south-east trade winds ; and that the 
larger variations in the strength of the south-east trades 
near the equator during the monsoon period are repro- 
duced in the monsoon currentsin the Indian seas from 
June to September. 

Mr. W. H. Dines showed a very interesting and in- 
structive experiment illustrating the formation of the 
tornado cloud. The characteristic funnel cloud was 
readily seen extending from the tray of hot water to the 
mouth of the pipe at the top of the box, and when the 
draught was strong and the conditions favourable, a de- 
cided protuberance was observed on the surface of the 
water just under the end of the cloud. Mr. Dines is of 
opinion that the cloud is formed by true dynamic cooling 
as the air saturated by the vapour from the hot water 
comes under the influence of the decreased pressure at 
the centre. 

A paper by Mr. C. Davison, F.G.S., was also read 
“On the Diurnal Variation of Wind Velocity at Tokio, 
Japan.” 





THE INSTITUTION OF JUNIOR ENGINEERS — Messrs, 
Bell’s Asbestos Works, Southwark-street, London, were 
visited by this Institution on Saturday last, over 100 
members being present. A complete inspection was made 
of all the interesting acogaes the machinery being kept 
working for the purpose. he works manager, r: 
Tbotson, Mr. Clark, and other gentlemen showed the 

arty over, and at the conclusion the vice-chairman of the 
Fastiution, Mr. H. B. Vorley, proposed a vote of thanks 
to the company for all the arrangements which had been 
kindly made for the visit. 





New German Ironcirap.—The gir, one of the small 
German armourclads (3500 tons) built for coast defence 
in relation to the Kaiser Wilhelm Canal, will differ con- 
siderably from the six earlier ships of the Siegfried type, 
resembling more the Odin, which is in hand at Dantzig. 
The Siegfried, Beowulf, Frithjof, Heimdal, Hildebrand, 
and Hagen have narrow water-line belts, but the AQgir 
will be built (at Kiel) as a citadel ship, the vital parts 
being protected above for the greater security of the gun 
emplacements. Instead of an open turret or breastwork 
for the two forward 9.4-in. guns, there will be two turrets 
divided by a strong armoured traverse, and the ship will 
have a fighting mast. Her engines will be supplied with 
steam by water-tube boilers in eight groups, and provision 





will be made for the use of liquid fuel, 


WATER-TUBE BOILERS. 
To THE Eprror oF ENGINEERING. 

Srr,—Referring to the ani a which has taken 
place in regard to the Yarrow boiler, I would say that I 
think there must be some misconception as to the manner 
in which the water circulates in this boiler. 

If we bend a pipe in the shape of the letter U, and con- 
nect a water reservoir to the two top ends, and puta spirit 
lamp or Bunsen burner under the bend at the bottom, it 
will be found ghat a very rapid circulation is soon deter- 
mined, the steam bubbles passing up one pipe and the 
relatively colder, or, I might say, denser water descend- 
ing in the other limb of the tube. When the circulation 
is once established, the flame may be moved so that it 
impinges the descending column. It will not, however, 
stop the circulation, because all the bubbles which are 
made in the descending column have to up without 
any diminution of volume in the other side, so that the 
volume of steam bubbles ascending is the sum of all the 
steam generated in both the down and the up pipe. 

In the Yarrow boiler, suppose that each particular tube 
was heated sufficiently to generate 10 cubic feet of steam 
per minute, and that all tubes were heated exactly even ; 
this would not prevent a very rapid circulation, because 
the water, and the steam with it, would descend through a 
portion of the tubes and re upwards through the others. 
A moment’s thought will show any one that the volume 
of steam in the tubes in which the circulation is upwards 
is — to the steam made in those tubes, plus all that is 
made in the tubes in which the water is descending ; con- 
sequently the circulation, under any circumstances, would 
be very rapid. As a matter of fact, however, when the 
fire is started in a Yarrow boiler, the tubes next the fire 
are the first ones to be heated. An upward circulation is 
at once established in these tubes, and becomes very rapid 
at the moment when steam first begins to show itself in 
the drum. It will be found that water char with a 
large number of steam bubbles is ascending through the 
tubes nearest the fire, and that water of almost exactly 
the same temperature, but without steam bubbles, is 
descending through the outside tubes. As the fire is 
forced, and more steam is generated, the outside tubes 
also become steam generators, but the quantity of steam 
generated in them being vastly less than in those next 
the fire, a very rapid downward circulation is established, 
which is so violent that it takes all the steam bubbles 
along with it. These enter the distributor at the bottom 
with the water, and ascend again through the tubes in 
which the circulation is upwards. It may be presumed 
that about two-thirds or three-fourths of the tubes have 
an upward circulation, and the rest a downward circula- 
tion. 

The circulation in a boiler of this kind is, of course, 
maintained by the difference in the weight of water in the 
tubes, and as all the steam bubbles which form in the 
descending tubes have to add their volume to those in 
which the circulation is upwards, it will be seen that what- 
ever retardation is caused by these bubbles in the tubes 
which are taking the water downward, is exactly counter- 
balanced by the volume which they add to the steam in 
the pipes which are taking the water and steam upward. 

There cannot be the least question but what there is a 
very rapid circulation in the Yarrow tubes which are 
nearest the fire. It would appear to me that these tubes 
cannot be overheated or injured by the fire, no matter how 
intense it may be. As regards how small a quantity of 
water is absolutely necessary to prevent overheating in a 
tube, I would mention one of my experiments. I mounted 
a copper tube, 96 in. long, 2 in, outside diameter and ,;'; in. 
thick, in a white-hot furnace. I pressed the fire until I 
was able to evaporate at the rate of 264 1b. per square foot 

r hour, and ran the pressure up to 400 lb. to the square 
inch, I then diminished the flow of water into the lower 
ead of the tube, until the quantity was so small that 
three-quarters of it was evaporated in passing through the 
tube. It will be seen that with only 25 per cent. of the 
actual feed water passing through the tube unevaporated, 
the steam bubbles must have been very large as relates to 
the volume of water. Nevertheless, it was quite impos- 
sible for me to overheat this tube with only this small 
amount of water passing through it. 

I am aware that some engineers object to straight tubes 
in aboiler on account of the unequal expansion. How- 
ever, a straight tube is much more easily cleaned than a 
bent one, and I think, if an experiment should be made, 
that it would be found that under no conditions will there 
be more than two or three d difference between the 
temperature of the tubes in the Yarrow boiler which are 
nearest the fire, and those which are farthest from it. 
With a boiler of this kind, where there is a perfectly free 
circulation, the difference between the maximum and the 
minimum temperatures should not, in my opinion, exceed 
that due to the difference in pressure between the lower 
and the upper ends of the tubes. I think it will be found 
that the water in the descending tubes is almost exactly 
of the same temperature as that in the ascending tubes. 
In a tubular boiler of the Yarrow type, when a circulation 
has once been established, it has a strong tendency to 
remain permanent as long as the firing is continued. 

I am, Sir, yours faithfully, 
Hiram 8S, Maxim. 
18, Queen’s Gate-place, London, S.W., 
November 19, 1895. 


To TH Eprroz or ENGINEERING. 

Srr,—As our name has been mentioned in connection 
with the correspondence re water-tube boilers, it will 
perhaps be interesting to your readers to know what our 
experience has been. 

Up to the present we have built 16 Yarrow boilers, and 
tested each one under steam in our boiler yard before 
lacing it on board the vessel for which it was intended. 








or forced draught we fitted a steam blast in the funnel, 
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and for a stokehold built an iron box 10 ft. cube, one side 
of which was plated so as to admit the end of the boiler. 
We had thus everything as nearly as possible representing 
the working conditions on board ship, excepting only that 
the fan and engine were represented by a jet of steam in 
the funnel. Asthe steam was made it was allowed to 
escape direct into the atmosphere from the boiler stop 
valve, which was regulated so as to maintain the full 
pressure of 200 lb. 

Our first object was to educate our stokers up to the 
altered condition of things in general, an@ in this con- 
siderable experience was necessary. 

These 16 boilers each contained 982 tubes 1 in. in dia- 
meter and 4 ft. 5 in. between the tubeplates, with a total 
heating surface of 1144 square feet and a grate surface of 
23.83 square feet. 

The first boiler was considered through its test when 
the stokers had evaporated 950 gallons of water per hour 
from 50 deg. feed temperature to 200 lb. steam pressure ; 
the second when 900 gallons was evaporated per hour ; 
and the third when 1100 gallons per hour was reached, 
and so on up to 1200 gallons with 34 in. air pressure. 

In due course we determined to see what the boilers 
themselves would stand, and with this in view raised the 
air pressure to 5 in., and with this consumed 96 lb. of coal 

r square foot of grate per hour, beyond which it was 

ound that the fuel was lifted off the bars and blocked up 
the tubes. 

With this air pressure we have tried these boilers both 
with and without tubes partitioned off from the heat, so as 
to give them every chance of acting in the same manner 
as outside downcomers, but we never saw any difference 
in the behaviour of the boiler under steam, the water in 
all cases being steady in the glacs, and the steam perfectly 
dry, as shown by blotting- paper passed through it 
issuing from the stop valve. We also found that par- 
titioning off the tubes as above described, did not increase 
the evaporative efficiency of the boilers. 

Now that our men are getting more accustomed to the 
stoking, we have evaporated 1270 gallons of water in these 
boilers from 50 deg. feed temperature to 200 lb. of steam 
with 2 in. air pressure, and we do not by any means con- 
sider this the limit of this sizo of the Yarrow boiler. 

As an interesting experience, we may add that on one 
occasion, through the leakage of air at the union between 
the casing and boiler proper, we got a fierce fire against 
the outer rows of tubes, which act as downcomers, and the 
circulation seemed as active as ever. 

We cannot help being of opinion that the outside down- 
pipe advocates are endeavouring to guard against a diffi- 
culty which, at least in the Yarrow boiler, does not exist. 

Witiiam Doxrorp Aanp Sons, Liwrrep. 

Sunderland, November 19, 1895. 





To THE EpiIToR OF ENGINEERING. 

Srr,—Referring to M. Normand’s letter in your last 
issue, the point is not whether outside down-pipes increase 
the circulation or not, but whether the invention can be 
considered as “‘ perhaps the greatest improvement for the 
last 30 or 40 years.” I cannot agree that this invention 
deserves the distinction which M. Normand gives to it, 
considering that boilers without outside down-pipes have 
given such exceedingly good results. I am ready to admit 
that it is natural to expect that special down-pipes will 
augment the circulation in many designs of bvilers, and 
that, therefore, increased efficiency might be looked for 
from their use. By direct experiment carried out by my 
firm, with the object of ascertaining the effect of outside 
down-pipes, we found that with the design of boiler 
adopted by us, no increased efficiency was obtained by 
connecting such down-pipes, nor did we find that with 
them a greater intensity of firing was possible, because 
during our experiments we forced the fire to the greatest 
possible extent, and the limit of firing was determined 
not by deficient circulation, but by the rush of air blowing 
the coal off the grate. 

The above are not opinions merely, they are facts, and 
they lead us to the conclusion that with our present propor- 
tions there is not only no gain by having outside down- 
pipes, but actually a loss, as they involve greater weight, 
additional space occupied, and an increased number of 
parta, 

M. Normand refers to Mr. Maxim’s ingenious device 
for accelerating the ‘circulation of water in the boiler, 
which the latter gentleman adopted for his flying machine. 
In this boiler there were tortuous copper tubes # in. outside 
diameter, having a length of 8ft. As these proportions 
so widely differ from those in our water-tube boilers, it 
does not follow that a device which may be found neces- 
sary in the one case is equally so in the other. 

Those who are desirous of investigating the action of 
orem, both heated and not, would have considerable 
light thrown on the subject by a few simple experiments, 
which might lead them to a different conclusion from what 
they may possibly now have. 

Referring to the letter of ‘‘F. D.,” the writer must have 
been unaware of the number of destroyers now building for 
the Admiralty which are fitted with cur boilers, otherwise 
he would not have written as he did. To place the facta 
before your readers, I anrex a list of the destroyers in 
which our form of boiler has been adopted by other firms: 


Spitfire and Swordfish... Armstrong, Mitchell, and 
0. 


Doxford and Sons, 
Earle’s Shipbuilding Com- 


pany. 
Sunfish, 
Opossum Hawthorn, Leslie, and Co. 
In regard to the 30-knot destroyers recently ordered b 
the Admiralty, we regret we have none of these to build. 
We did tender for them, and the Admiralty offered us 
three at a price considerably below our estimate, which 


Hardy and Haughty 
Salmon and Snapper 


Ranger, and 





sum, in our opinion, did not admit of our turning out the 
best versels we could design, consequently we declined the 
order. More recently the Admiralty have been good to 
invite us to tender again for some more 30- knot destroyers, 
but, being well occupied with foreign orders, it was 
out of our power todoso. I thank *F. D.” for giving 
me this opportunity of stating publicly why it is that 
none of these 30-knot boats have come to Poplar ; because 
it might prejudice my firm with foreign Governments if 
the facts were not known. For the future I must ask to 
be excused from replying to correspondents who do not 
give their names, 
I remain, Sir, yours traly, 
A. F, Yarrow. 
Isle of Dogs, Poplar, London, E , November 19, 1895. 





To THE EpiTor or ENGINEERING. 

Srr,—Referring to the last letter of ‘‘ Argus,” in your 
issue of the 8th inst., I beg to send you a few figures 
which may be of interest. In that letter ‘“‘ Argus ”—if I 
am not mistaken—suggests that, apart from the boiler 
question, the engines of the Terrible are too small for 
their intanded power. That is to say, that they either 
will not develop 25,000 indicated horse-power with 210 lb. 
at 880 ft. per minute, or only with a very extravagant 
consumption of steam. Of course, as compared with 
Atlantic mail steamers, like the Aller or Australien, this 
would be true; but ‘* Argus” must be aware that naval 
engines, at full forced draught power, are not calculated 
to have the same expansion as merchant engines, for 
the latter are intended to work almost always at full, or 
nearly full power ; whereas naval engines are only likely to 
exert their full power for short periods at long intervals. 
If, however, ‘‘ Argus” means to suggest that the Ter- 
rible’s engines are inferior to the general run of success- 
ful naval engines, I think the figures here given may help 
to reassure him. Having given the sizes of cylinders in 
the Terrible—45 in., 70 in., 76 in., and 76 in.—and stated 
that the two low-pressure cylinders are equal to one 
cylinder 108 in. in diameter, he points out that a vessel 
with cylinders half the diameter—224 in., 35 in., and 
54 in.—should give 6250 indicated horse-power. Then, 
referring to the Sharpshooter and Tamise, each having 
oe ce cylinders 51 in. in diameter, he says these 
should give 6000 indicated horse-power with 210 lb. pressure 
at 880 ft. piston speed. If he tries this again he will find it 
only works out 5570indicated horse-power. Itseems hardly 
fair to compare the Terrible with these vessels, neither 
of which have been conspicuously successful. ‘* Argus” 
might have compared her with rome of the successfal first 
and second class cruisers of our Navy. I have taken three 
second-class cruisers, of which I possess particulars, but 
I am sorry I am not free to give their names; I can only 
say that they are engined by three different makers, and 
are in no way exceptional, One which I shall call (A) has 
cylinders 344 in., 51 in., and 764 in. by 36 in. stroke; 
while (B and C) have cylinders 334 in., 49 in., and 74 in. 
by 39 in. stroke. I find that (A), with steam at 154 5 lb. 
and 870 ft. piston speed, developed 9950 indicated horse- 
power. At 880 ft. this would mount to 10,060. Allowing 
for the 4 in. difference in low-pressure cylinder, this would 
fall to 9950 again. Then assuming the power to vary 
directly with the absolute pressure, the increase from 


154 + 15 to 215 + 15 gives about 13,250 for two 
76 - in. cylinders, or 26,600 altogether for the 
Terrible. Similarly (B), with steam at 145.5 lb. and 


945 ft. piston speed, gave 9725 indicated horse-power. 
This at 880 ft. = 9000. and allowing for the difference of 
cylinders, 74 in. and 76 iv., becomes 9500; and further 
taking the pressures 160 lb. and 225 lb. absolute, we get 
13,350 or 26,700 for the Terrible. Again (C), with steam 
144 lb., and piston speed 947 ft., gave 9907 indicated 
horse-power. Correcting for 880 ft. piston speed, gives 
9200 indicated horse-power ; and correcting again for 
cylinders 74 in. and 76in., we get 9700 indicated horse- 
power. Allowing for the absolute pressures 159 lb. and 
225 lb., we get 13,700 or 27,400 indicated horse-power for 
the Terrible. I do not know whether (A) and (B) worked 
in full gear at the powers given above; but [ know that 
(C) was considerably linked up and was cutting off at 
less than § stroke. In all the above cases, however, I 
have neglected the fact that while the 154.5 lb., 145.5 lb., 
and 144 lb. were apparently boiler pressures; the 210 lb. 
for the Terrible is pressure at engines, a very different 
thing. The Terrible’s boilers are to work at 260 lb. re- 
duced to 210 lb. at engines. Now, if ‘‘ Argus” will ex- 
amine the cards of cruiser engines at full power, he will 
find that usually there is a loss of about 10 1b. between 
the boiler pressure and the mean initial pressure on high- 
pressure indicator card, varying according to whether the 
makers use large ports or not. In the cases quoted, the 
differences are 12.7 lb., 10.2 lb., and 621b. It is evident 
that far the greater part of this loss occurs between 
boilers and engine, when we consider the length of main 
and branch steam pipes, and the fact that all the flanges 
(and a few inches on either side) are unlagged; while 
on the other hand, what with the width of port, the 
lead, and the very slow motion of the piston at 
the commencement of the stroke, there is not likely to be 
a difference of more than, say, 24 lb. to 34 lb. between 
the pressure in the valve chest and the cylinder. Makin 

this further allowance, we get from (A), (B), and (C 
respectively, absolute pressures at engines, 160 1b., 153 1b., 
and 155 lb. ; and comparing this with the 210 lb. of the 
Terrible, we get the following indicated horse-power values 
for the latter : 

From (A) 28,000 ; from (B) 28,000; and from (C) 28,200, 
So that with the evel A cut-offs usual in naval engines 
there should be no difficulty in obtaining 25,000 indicated 
horse-power in the Terrible with a good margin to spare. 

T an, Sir, yours faithfully, 
London, November 20, 1895, J. J.C, 





EVAPORATIVE TRIALS OF BELLEVILLE 
BOILERS. 


To THE EprTorR or ENGINEERING. 

Sir,—In your last issue, No. 1558, of November 8, 
appears a report about evaporative trials carried out on 
Belleville boilers. 

This system of boilers raising the highest interest with 
all engineers in every part of the world, it would be, 
undoubtedly, of paramount importance, if further pe 
ticulars of the results obtained on that trial would be 
brought before public knowledge. 

The easiest way to get a clear judgment about the 
efficiency of the boiler in question may be to compare the 
results with those of trials on other boiler types. 

Now, a great many trials on boilers of other types have 
been published these last years in your esteemed paper. 
Messrs. Bryan Donkin and Professor Kennedy alone 
have tried nearly a dozen of different boilers, and the way 
in which the results have been put together is quite clear 
and perspicuousr. 

I should, therefore, like very much that all further 
details of the trials in question be published in a similar 
manner. 

The figures which have bsen reported are very few in 
number, and it might, therefore, appear as if no more 
— were entered upon, which, however, is not very 
likely. 

Tan, Sir, yours obediently, 
O. Knauprt. 

Essen (Rubr), November 16, 1895. 

[We shall be most willing to publish the fullest par- 
ticulars of the trials to which Mr. Knaudbt refers, and 
shall be glad to receive such particulars from the engineers 
responsible for the experiments.—Ep. E.] 





STEAM BOILER EFFICIENCY. 
To THE EpiTor OF ENGINEERING 

Srz,—The steam boiler experiments by Messrs. Donkin 
and Kennedy, published September 20 in your journal, 
have caused a correspondent (November 1, page 551) to try 
some of the principal data by Professor Huet’s equation, 
which I find published in the Proceedings of the Interna- 
tional Congress of Applied Mechanics, held at Paris, 
1889. 

The equation 

ad=be 

may be written 

coal per hour n 

grate surface 


heating surface - 


water per hour 
grate surface 


coal per hour 
water per hour 
heating surface 

This equation therefore adds nothing to technical 
knowledge, and is of no use when “designing a steam 
boiler.” It will be of no use for controlling the correct- 
ness of the experiments, and is only of some use for con- 
trolling a few of the many calculations, namely, the 
quotients above named. It will be seen that when a, b, ¢, 
and d are correct, the equation demands complete coin- 
cidence between the two sides, 

As the data from Experiments Nos. 6, 7, 9, 10, 12, and 
16 do not give the necessary coincidence, it would in- 
terest at least one of your readers to hear the honoured 
experimentators’ remarks about the eventua] incorrect- 
ness of the quantities a, b, c, and d to be found in their 
Tables. 

Probably for Expsriment No. 16c¢ = 20.8, and not 
45 or 48 ! 


Yours respectfully, 
. F, Evestaom. 


Copenhagen, November 16, 1895. 





PROPOSED ASSOCIATION OF WATER 
WORKS ENGINEERS. 
To THE EpITOR OF ENGINEERING. 

Srr,—We are again reminded by that useful directory 
published by Messrs. Hazell, Watson, and Viney that 
**there is no institution wholly given up to water en- 
gineering questions in England, although such questions 
are occasionally treated of by the Institution of Civil 
Engineers.” That is, I am led to understand, the opinion 
of many engineers, managers, and others interested in 
water works undertakings. The exceptional and severe 
winter of 1894-5 itself was a subject lesson to those 
interested in water works. The controversy between 
the use of two-gallon and three-gallon cisterns for w.c. 
purposes, the question of employment of registered 
plumbers only for water works purposes, the better con- 
trol of fittings for the prevention of waste, misuse, and 
the contamination of public supplies, are points, amongst 
others, which might usefully engage the attention and 
call for combined action from those engaged in this 
important branch of engineering. . 

fy object in writing is to initiate a discussion from 
those interested, with a view of ascertaining what suppcrb 
is likely to be given to such an association. 
Yours truly, ; 
D. M. F. Gaskin, Engineer. 
Nottingham Corporation Water Works, Engineers’ D.- 
partment, Municipal Offices, November 16, 1895. 





THE QUICK-ACTING WESTINGHOUSE 
BRAKE. 
To THe EprToR oF ENGINEERING. , 
Srr,—I would like to supplement my letter on this sub- 
ject, which you recently printed (see page 491 ante), 
by saying that if any of your readers would like to see 
this brake in action, as] have, they should call at the 
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Westinghouse Brake Company’s office in York-road, 
King’s Cross, London (within three minutes’ walk of the 
north-east corner of King’s Cross Station), where all 
callers are shown a working apparatus, exactly the same 
as is put on a train of 50 coaches, and having a length of 
over 1500 ft., and it will be seen that a full force ‘* emer- 
gency” application brings the last brake block full on in 
under 24 seconds, or at the rate of 20 coaches a second. Ner- 
vous investigators should be warned that not only is the 
action twice as rapid as that in a Maxim gun, but acts 
with about as much energy and noise as that deadly 
weapon—which reminds one of the remark of the King of 
the Belgians, who, when viewing this same exhibit, was 
asked to warn the Queen of the startling effect, but 
replied, ‘‘Go on; the Queen of the Belgians is never 
frightened.” 

And this reminds me T should have classed Belgium in 
the honourable mention with America, Australia, and 
France, as having recognised the incalculable benefits of 
this brake, and as being engaged in fitting goods trucks as 
well as coaches with it. And this was not done till the 
State had conducted a most elaborate set of trials with a 
complete train of 50 covered goods wagons, in the course 
of which the brake was put to every conceivable test 
without a failure. For instance, from the official report 
(which can be got from the Westinghouse Brake Company) 
one sees that they mixed loaded and unloaded trucks in 
every possible disorder, cut-out vehicles (7.e, only 
** piped ”) in numerous combinations, and mixed ‘‘ slow- 
acting” and ‘‘quick-acting” trucks in every way, and 
with all these combinations stops were made at high 
speeds by rupturing hoses, &c., without anything but the 
utmost smoothness and rapidity. Why should not the 
Board of Trade here get some enterprising company to 
carry up trials on the same lines, either at public expense 
or the joint expense of the railway companies? 

I am, Sir, your obedient servant, 
Norman D. Macponatp. 
15, Abercromby-place, Edinburgh, October 21, 1895. 


To THE EpiTor or ENGINEERING. 

Srr,—Mr. Norman D. Macdonald’s excellent letter in 
your issue of October 18 is very much to the point, and I 
am very pleased to see that he takes the same view of 
this question as Mr. Stretton and myself. 

With reference to Mr. Macdonald’s remarks as to the 
superiority of bogie vehicles, I believe I am correct in 
saying that all the newer vehicles on the west coast 
route are on bogies and have all the wheels fitted with 
the brake. If all railway companies were to adopt this 
course a very great object would be gained, but it is 
perhaps too much to expect that bogie vehicles will 
speedily become the rule and not the exception, seeing 
that there is such a large number of six-wheeled carriages 
running. In the meantime, however, as I have said in a 
previous letter, the companies should fit ald the wheels of 
their six-wheeled coaches with brakes. 

I should like to point out that not only is the change 
from one brake to another at Carlisle and York a very 
great inconvenience, but a'so that on dual brake-fitted 
vehicles the brake does not act so well as when only one 
brake is fitted. In the case of the Westinghouse brake 
on dual brake-fitted coaches the trouble is not, however, 
t> get the brake on, but to get it off. It is apt to stick 
and so cause delay. 

I am, yours truly, 
D. H. Litrrzyonn. 

27, Bank-street, Dundee, October 30, 1895. 





THE HEATING OF RAILWAY CARRIAGES. 
To THE EpitToR OF ENGINEERING. 

Srr,—At the present time much attention is being given 
by several of the leading railway companies towards in- 
troducing an improved method of heating carriages in 
winter. It is possible that the very severe weather ex- 
perienced during the past two or three seasons has had some 
influence ; or else the higher standard of modern comfort, 
to which we are gradually becoming accustomed, has 
made some improvement imperative ; be that as it may, 
the death-knell of the British foot-warmer has been de- 
finitely sounded. It is hardly possible that a good word 
can be said in its favour. It is better than nothing—that 
is all. I remember one day some winters ago, after 
crossing the Channel from Calais to Dover in weather so 
cold that the salt water froze on the steamer’s decks, I 
found myself seated in the London, Chatham, and Dover 
Company’s boat express. There was no foot-warmer in 
the compartment, and none could be procured for love or 
money. I travelled the 784 miles to Victoria Station 
without any foot-warmer, in abject misery—the journey 
occupying 2 hours and 5 minutes, or 20 minutes over 
time. In such circumstances even the despised fvot- 
warmer becomes a boom. 

_ My object in addressing you now, Sir, is to call atten- 
tion to the urgent necessity for inducing the different 
railway companies to adopt one system of carriage heat- 
ing. The Great Western, Midland, Great Northern, and 
Caledonian are all engaged in perfecting some system of 
heating by hot water or steam from the locomotive. With 
the experience before us of the hopeless confusion, danger, 
and expense incurred over the introduction of continuous 
brakes on our trains, we should surely pause before com- 
mitting ourselves a second time, hat happened then 
seems likely to poueee again, if the matter is not imme- 
diately taken in hand. It would surely be possible to 
convene a conference of the responsible officials of the 
different linee, who might ee to adopt one universal 
system for Great Britain. If thought necessary, tests 
might still be carried out before making a definite choice. 
or for the purpose of perfecting details. But before all 
else it is — to stop the extension of schemes which 
have been partially adopted, so as to avoid the very great 





expense of refitting or converting the entire stock of a 
railway. I venture to say that if the sums spent by the 
London and North-Western during the past twelve or 
fifteen years on fitting, altering, refitting, and converting 
the various systems of continuous brakes which they have 
tried, could be made public, a very valuable object-lesson 
would be presented to the shareholders. 

Tam, Sir, yours ——— 


. . ° 








THE INSTITUTION OF CIVIL ENGINEERS. 
To Tae Eprror or ENGINEERING. 

Srr,—I was very much struck with your able comments 
on Sir Benjamin Baker’s inaugural address to the mem- 
bers of the Institution of Civil Engineers. 

Itis pleasing to hear you remark on the esprit de corps 
which undoubtedly exists among the members of the 
Institution, and with a view to the enlargement of it, I 
hope you will allow me to make the following remarks, 

Country members are precluded from attending the 
weekly meetings and from hearing the views of the 
leaders of the profession on the various subjects under 
discussion, and, further, we have no opportunity of 
meeting friends with whom to discuss the various knotty 
points which seem to be the heritage of an engineer ; but 
the hardest cut of all, and one which I think might be 
remedied, is that the books of the library are denied to us. 

Now, Sir, the great object of the Institution is to 
promote knowledge among its members, and how at the 
present time could it better do this than by establishing 
a lending library? It is impossible for an engineer in these 
days to purchase every book he wants to refer to, and in 
many cases he has to rely solely on his own judgment— 
very good training, no doubt, for him, but not always 
beneficial for his employers. 

In my own case I am particularly fortunate, for I 
have some Royal Engineers stationed near me, and I have 
always found them ready to get me any book I want, 
down from their headquarter library. 

With such a wealthy society as ours, it seems strange 
that we should have to do this sort of thing, and I feel 
sure that if the matter were put before the Gouncil ina 
fair manner, they would find the means to supply so great 
a want. 

No doubt there are some volumes in the library at 
Great George-strest which are too valuable to trust 
away from the premises, but this does not apply to the 
great majority of the books, which could always be re- 
placed, and whose value might be assured by means of a 
deposit, as required by the Royal Engineer librarian. 

I am, Sir, yours truly, 
A RESIDENT ENGINEER. 








ENGINEERING CASES IN THE LAW 
COURTS. 
To THE EpitTor oF ENGINEERING. 

S1r,—Will you kindly permit me to call attention in 
your columns to a great or apy under which engineer- 
ing litigants suffer? I allude to the conduct of engineer- 
ing and technical cases in the law courts. Having been 
engaged in many cases, luckily chiefly as a witness, &c., 
I cannot help describing the present state of things as 
little less than scandalous. 

As arule, the judge, counsel, jury, &c., are absolutely 
ignorant of the subject, consequently all kinds of extra- 
neous matters are dragged in, resulting, if notin adead- 
lock, in great loss of time and the piling up of enormous 
costs, sometimes resulting in absolute ruin to the loser. 
The question is, doubtless, a somewhat difficult one, and 
we cannot naturally look to lawyers for redress in this 
matter, bub I think if an example was taken from the 
Admiralty Court, and an engineering assessor allowed to 
sit with the judge, the matter would be considerably modi- 
fied, and time, temper, and money would be saved, at the 
same time litigants would have a much better chance of 
justice. 

As an illustration I may refer to one somewhat com- 
plicated case which was attempted to be tried for some 
days, and in which the Court became absolutely tied in a 
knot, so to speak, and in despair the judge—after the 
litigants had incurred enormous costs—said he would not 
try it further, and referred it to arbitration, The whole 
thing was a costly farce, and had to be gone over again, 
the result being the loser was compelled to file his 
petition. 

There are a few trained engineers who have gone to the 
Bar, and can consequently handle adequately engineering 
cases intrusted to them Would it be too much toask that 
barristers, following the lead of other professions, should 
specialise themselves more than they do? If so, we might 
hope to arrive in the dim future at the millennium for 
engineering cases in the shape of an engineering judge. 

Again, cases at present are often wofully neglected and 
mismanaged by counsel, and the most ludicrous mistakes 
occur through ignorance; if, however, a competent 
assessor sat, he would be able tokeep the judge and 
counsel straight on all technical points. 

I am, Sir, yours faithfully, 
M. Powis Bate. 

Appold-street, E.C., November 11, 1895. 








LEWIS’ CORRUGATED TUBE. 
To THE EDITOR OF ENGINEERING. 
S1r,—With reference to your notice of Lewis’ patent 
tube in this week’s ENGINEERING, I may mention that I 
took out a patent (No. 12,272, 1889) for a similar tube, 
and endeavoured to get it manufactured, submitting it to 
most, if not all, the leading tube-makers, Messrs. Lewis 
among the number. I was ynable to get any one to give 





it a trial, so allowed the patent to runout at the expira- 
tion of the four years’ license. 

I€ would be interesting to know what results would be 
obtained if the tubes were fired in the ordinary way with 
coal instead of gas, the trial to extend over several hours ; 
one of the chief objections raised against mine being that 
it would choke up quickly with soot, and be difficult to 
clean. 

Yours, &, 
A. SmiTH. 

46, Ulverdale-road, King’s-road, Chelsea, 

November 19, 1895, 





To THe Eprror oF ENGINEERING. 
Srr,—In your issue of November 15, page 614, I observed 
a notice of the above tube. 
I beg to inform you that this patent was included in 
my accepted specification of June 20, 1892, dealing with 
improvements in tubes for steam boilers and in fixing 


them. 
Yours faithfully, 
JOHN W. Boyp. 
6, Oawald-street, Glasgow, November 18, 1895. 





THE HARMONOGRAPH. 
To THE EpIToR oF ENGINEERING. 

Srr,— With reference to letters in your issue of August 9, 
and a —— one, relating to harmonographs, I venture 
to send the following description of one I have constructed 
for recording four or less harmonic motions. The prin- 
ciple is briefly that of having two pendulums, each 
having a universal motion, one carrying a platform on 
which the paper is placed, and the ae carrying a hori- 
zontal arm at the end of which is the pen. 

Each pendulum consists of a 5-ft. length of brass 
curtain-rod } in. in diameter, carrying a weight of about 
40 lb. of lead of spherical shape made up in four pieces, 
the distance of which from point of suspension being 
adjustable ; 2 ft. from the top a collar is attached carry- 
ing knife-edges ; this collar rests on a looses collar also 
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carrying knife-edges, which again rests on a gun-metal 
ring attached to three legs to form a tripod, the two sets 
of knife-edges in each pendulum being of course at right 
angles to each other. The arm carrying the pen is 
attached to the top of the pendulum in such a way that 
it has a vertical motion, in order that the pen may always 
remain in contact with the paper. 

The inclosed rough sketch will perhaps assist the 
description. 

T also inclose a few diagrams produced by this apparatus. 

It will be easily seen, of course, that by this apparatus 
diagrams can be produced by a combination of two, three, 
or four harmonic motions, and by a small clockwork at- 
we the plate can be caused to rotate in its own 
plane. 

Trusting you will find space for this, and perhaps a 
reproduction of one of the diagrams, 

am, dear Sir, yours faithfully, 
Sydney, N.S.W. ArtTHur C. F. Wess, 





THE ‘‘KANE-PENNINGTON ” MOTOR, AND 
ROAD MOTOR CARRIAGES, 
To THe EpIToR o¥ ENGINEERING. 

Srr,—With further reference to the subject of my letter 
in your issue of last week, have you, or any of your 
readers, yet heard of the above motor? If not, the follow- 
ing, I am sure, will be of considerable interest. I have 
just had a most interesting account of this motor from 
the States (where it is being manufactured). It impresses 
me as being simply a marvel, and must have an extra- 
ordinary future. 

Ib is absolutely true that a ‘‘ Kane-Pennington ” motor, 
weighing but 174 /b. all told, has developed 4} indicated 
horse-power (running at 700 revolutions per minute). 

Ineed scarcely remark that no other existing motor of 
any kind approaches this degree of lightness. ‘The extent 
of my information at present is : 

1. That it is an oil engine (kerosene). 

2. That the Otto working cycle is employed. 

3. That the cylinders are not water-jacketed, and have 
thin walls. 

4. That nevertheless they remain quite cool, even 
though running at 700 revolutions per minute (rendering 
a water jacket quite superfluous). 

5. That two consecutive igniting sparks are employed. 

6. That the heat absor' by the water jacket—and so 
wasted in other oil and engines—is utilised in this. 

7. That the consumption of kerosene is 0.8 lb. per indi- 
cated horse-power per hour. 

8. That the cylinders are of relatively very long stroke. 

9. And that this engine is applied with great success to 
road motor carriages. 

The motor developing 4 horse-power and weighing 
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174 lb. is applied to a “‘ victoria”—carrying three persons 
at 25 miles an hour (in Milwaukee City)—and a smaller 
motor of this type is even applied toa bicycle, which it 
has driven one mile in 58 seconds—carrying aman, The 
weight of the bicycle and motor complete is 58 lb. 

r. Pennington, I am glad to say, is a strong advocate 
of aerial locomotion, and has doubtless ere this seen the 


expediency of applying his really marvellous motor to MP 


this use. 

The following apt remark was made by Mr. Pennington 
to an interviewer the other day: 

** Tf I have a bicycle and motor of 58 lb. weight, travel- 
ling’a mile a minute, and I fit properly arranged and con- 
trolled aeroplanes to this bicycle, what happens then” ? 

In conclusion, I must say for my own part—as an 
aviationist—that this achievement appeals to me as the 
grandest opportunity we have yet had in the interests of 
useful aerial locomotion—in fact, is the very thing ‘‘ we 
have been wanting badly for years.” It reaily seems as 
if steam (for moderate powers at any rate) is already 
nowhere. 

T am, Sir, yours faithfully, 
Srpnry H. HoLianps. 

Old Charlton, Kent, November 15, 1895. 





Iron AND STKEL IN SwepEN.— According to the report 
laid before the last meeting of the Swedish Union of 
Ironmasters, the exports during the present year up to 
to the end of July were: Pig iron, 38,338 tons; ingots, 
2019 tons; blooms, &c., 6518 tons ; bar iron, 80,044 tons ; 
cuts of bar iron, 2023 tons; wire (rolled), 1048 tons; wire 
(drawn), 233 tons; plate iron, 1871 tons; nails, 1406 tons, 
showing an increase of close upon 20,000 tons as compared 
with the corresponding figures last year. Of this increase, 
about 7000 tons is in pig iron, and 10,000 tons in bar iron. 
The quantities upon which bank loans had been raised 
were: Pig iron, 29,011 tons; bar iron, &c., 12,737 tons; 
blooms, &c., 9246 tons; ingots, 9953 tons; other kinds, 
7059 tons, or close upon 8000 tons less than at the same 
time last year. During last quarter there were in opera- 
tion 132 blast-furnaces, 291 furnaces, 28 Bessemer con- 
verters, and 25 Martin furnaces. The output during 
the first six months of the present year was: Pig 
iron, 264,568 tons; blooms, 91,588 tons; Bessemer 
ingots, 52,123 tons; Martin ingots, 47,456 tons, which 
is about 18,000 tons less of blooms, and over 18,000 
tons more of Bessemer and Martin ingots, than for the 
corresponding period last year. For the last ten years 
the greatest export during the first half of the year was in 
1890, when it reached 125,200 tons, and the smallest during 
1888, when it was 89,500 tons. In addition to the increase 
in the exports of the first half of the present year, it should 
be mentioned that most of the iron works are well filled 
with orders, so there is every reason to expect that the 
rate of increase will be maintained during the remaining 
portion of the year. A considerable portion of the pig 
iron exported was in completion of contracts from the 
previous year, but a number of fresh orders has been 
secured. There is reason to believe that the bulk of the 
output of finer pig irons has already been disposed of. 


ScANDINAVIAN Rartiways.—The railways of Sweden, 
Denmark, and Norway had at the beginning of 1895 an 
aggregate mileage of about 8500 miles, and the aggregate 
cost of the lines without equipment amounted to about 
50,000,000/. During the last working year there were 
carried 33 million passengers and 14,700,000 tons of goods. 
A special feature about the Danish railways is their fleet 
of 25 steam ferries and cther vessels, with an aggregate of 
5430 tons. Sweden has about 12 miles of railway for every 
10,000 inhabitants, Denmark about 6, and Norway about 
5 miles per 10,000 inhabitants. The Swedish State 
railways ool an aggregate length of about 2040 miles, 
and the 115 private lines an aggregate mileage of 
about 3900 miles; Denmark has only 12 private rail- 
way lines, with an aggregate mileage of 285 miles, and 
Norway one private railway, 42 miles long. Sweden has 
spend about 33,000,000/., Denmark 10,000,000/., and 
Norway about 7,000,000/. on their respective rail- 
ways. The net proceeds of all the Scandinavian rail- 
ways during the last working year were about 1,380,000/., 
averaging 2.8 per cent. on their cost; for Sweden the 
figure was 3.3 per cent.; for Denmark, 2.15 per cent. ; 
and for Norway 1.61 per cent. ‘The private railways have 
paid the best, viz., Norway, 584 per cent, ; Sweden, 
4.15 per cent.; and Denmark, 2.75 per cent. Of the 
State railways the Swedish give 2.35 per cent.; the 
Danish, 2.08 per cent. ; and the Norwegian, 1.22 per cent. 
This great difference depends to a great extent upon the 
first cost of the State railways being much heavier than 
of private railways; in Sweden the proportion is 2 to 1, 
the figures being respectively about 8900/. and 4450/. 
per mile, The State railways, as main lines, must of 
necessity be more heavily built than the shorter private 
lines, and the working of the former is also more expen- 
sive. The most important point in this connection is, 
however, the fact that the State railways have in many 
instances been built in poor and unproductive districts. 
Most of the private railways are only short lines, 
a notable exception being the “ Bergslag” (Gothen- 
burg-Falun) ee | in Sweden, which is close upon 
300 miles long. Of quite short private lines (under 
15 miles) there are four in Sweden which yield 
as much as 28 per cent., but to the same séction 
belong the three railways which give the greatest defi- 
ciency. On an average, every inhabitant in Denmark 
makes five to six journeys a year, in Norway four to five, 
and in Sweden three to four. With regard to goods 
traffic, the Danish rai-ways have neither metals nor tim- 
ber, and still the figures are considerably higher than in 
Norway, and not much short of Sweden, in tons per mile. 
This is no doubt to a great extent caused by the very 
moderate goods tariff on the Danish State railways, 





LAUNCHES AND TRIAL TRIPS. 

THE first of two second-class cruisers building at Barrow 
for the British Navy was launched from the yard of the 
Naval Construction and Armaments Company on Satur- 
day, the 16th inst., in the presence of a large gathering. 
The vessel received the name of Juno at the hands of 
Lady Evelyn Cavendish, wife of Mr. Victor Cavendish, 
.P. The vessel is 350 ft. long, 54 ft. extreme breadth, 
20 ft. 6 in. mean load draught, and 5600 tons displace- 
ment. The principal machinery consists of two sets of 
inverted direct-acting engines, 9600 horse-power, in sepa- 
rate water-tight compartments. There are eight main 
boilers. The hull is constructed throughout of steel, and 


as the Juno is intended for foreign service, she has been | TT, 


sheathed with teak to well above the load line, and cop- 
pered. The armament will consist of five 6-in., six 4.7-in., 
nine 12-pounder, and seven 3-pounder guns, all quick- 
firing, and four Maxim machine guns. There are three 
torpedo tubes, two submerged and one above water, from 
which the latest pattern of torpedo can be discharged. 
The Juno is similar in design to the Minerva, fully 
described on page 401 antc, but it may be added that the 
steam capstan, windlass, and anchor gear was supplied 
and fitted on board before the launch by Messrs. Baxter, 
Limited, Sandiacre, Notts. 





Messrs. Joseph L. Thompson and Sons, Limited, 
Sunderland, launched on the 16th inst. the steel screw 
steamer Shirley, built for Messrs. Houlder, Middleton, 
and Co., London, The vessel is of the following dimen- 
sions, viz : Length, 324ft.; breadth, 41 ft.; depth 
moulded, 23 ft. 14in. The engines are by Messrs. Blair 
and Co., Stockton-on-Tees, and have cylinders 23in., 
374 in., and 614 in. in diameter respectively, with a stroke 
of 39in,, the working pressure being 160 1b. 


H.M.S. Jupiter, laonched by Messrs. James and George 
Thomson, Limited, Clydebank, on Monday, the 18th 
inst., is a first-class battleship of the Majestic type, and 
similar to the Victorious, described on page 517 ante. The 
dimensions are: Length, between perpendiculars, 390 fb.; 
breadth, extreme, 75 ft. 9 in.; depth, moulded, from upper 
deck, 44 ft. 9in.; mean draught, 27 ft. 6 in.; displacement, 
14,900 tons. The protection consists of an armour belt of 
Harveyed steel 9 in. in thickness, which extends for 
215 ft. At the ends are transverse armour bulkheads, 
also of Harveyed armour, which below are 12 in. in thick- 
ness, and above 9 in.; and in addition there is a protective 
deck of from 3 in. to 4 in. in thickness extending from 
end to end of the ship. This deck is arched, and is 
intended to protect the magazines and machinery from 
fragments of shells and falling shots. At the bottom the 
belt, which extends up to the main deck, and is about 
15 ft. broad, is 54 ft. below the water line, and before and 
after the belt the protective deck is at a lower level than 
amidships, so that the ends of the ship are protected by an 
under-water steel deck. The heavy guns are four in 
number, and each is of 46 tons weight and 12 in. calibre. 
They will be mounted in pairs in redoubts of Harveyed 
armour, 14 in. thick above the main deck, and 7 in. thick 
below, extending from the protective deck to a few feet 
above the upper deck. The freeboard of the ship is ex- 
ceptionally great, the centre of the guns being about 27 ft. 
above the water line. The secondary armament consists 
of twelve 6-in. quick-firing guns, all of which are mounted 
in armoured casemates on the main and upper decks, 
which afford protection to the crews working the guns 
from the enemy’s quick-firing shot and shell. There are 
also a number of smaller quick-firing and machine guns 
and 5-in. torpedo tubes. The engines of the vessel are 
of the vertical inverted triple-expansion type. The col- 
lective horse-power is estimated to be 12,000, which will 
give a speed of about 174 knots on trial. The boilers, of 
which there are eight, are of the ordinary single-ended 
return-tube type. The launching weight of the Jupiter 
was 7000 tons. 

Messrs. Laird Brothers, Birkenhead, launched on the 
19th inst. the fourth of their torpedo-boat destroyers for 
the British Fleet, The vessel was named the Virago by 
Miss Eva Bevis. The Quail, the first of these vessels, 
begun in May last, is expected to be under steam before 
the end of the year. 

Messrs. Fleming and Ferguson, Limited, Paisley, 
launched on the 20th inst. a powerful steel screw tug 
steamer Aetna, built for the Admiralty. Her machinery 
will ba supplied and fitted by the builders. The Aetna is 
a repeat order of a similar tug recently supplied to the 
Admiralty, and forms part of an order for plant required 
in connection with harbour work at Gibraltar. 





A steamer, built for the War Department, and named 
Sir Redvers Buller, has arrived at Woolwich Arsenal 
from the Clyde. This vessel is intended to convey stores 
to milit: stations. A second ship, to be called Sir 
Evelyn Wood, is being built for similar service. The 
War Department has also ordered two other vessels of the 
same description—for Devonport and Portsmouth—from 
7 ss yard of Messrs. Amos and Smith, on the 

yde. 





Messrs. Ropner and Son, of Stockton, launched on 
the 18th inst. a steel screw steamer named Eastlands, of 
the following dimensions, viz.: Length between perpen- 
diculars, 290ft. ; breadth, 43 ft. ; moulded depth, 19ft. 9in., 
built for Messrs. Jos. F. Wilson and Co., West Hartle- 
pool, her deadweight carrying capacity being 3500 tons 
on 184 ft. The engines will work up to about 900 effective 
horse-power, and are by Messrs. Blair and Co., Limited, 
having cylinders 214in., 354in., and 584in. in diameter 





by 39 in. stroke, steam being supplied by two large steel 
boilers working at 160 1b. pressure. 





There has been launched from the yard of Messrs. 
William Gray and Co., West Hartlepool, a steel screw 
steamer, built for Messrs. Morel Brothers, of Cardiff. 
She is of the following dimensions: Length, 336 ft.; 
breadth, 41 ft.; depth, 24 ft. 10 in. Triple-expansion 
engines are being “> by the Central Marine Engine 
Works of Messrs. William Gray and Co. They will 
develop over 1200 horse-power. The cylinders are 
24 in., 38 in., and 64 in. in diameter, with a piston stroke 
of 42 in., steam being supplied by three large steel 
boilers at a working pressure of 160 lb. per square inch, 
e vessel was christened Penarth by Mrs. W. C. Gray, 
of West Hartlepool. 





Tur MATHER-REYNOLDS Pump.—Messrs. Mather and 
Platt, of Salford, Manchester. are now manufacturing a 
high-lift pump, the Mather-Reynolds pump, which we 
recently had an opportunity of inspecting, and which 
possesses some special features. Itis constructed to raise 
water to heights up to 500 ft., and is a series rotary pump, 
the number of vanes or impellers being in accordance with 
the work to be done; each chamber giving in ordinary 
work a head of 25 lb. It is claimed that though it is a 
positive pump, the benefit of centrifugal action is also to 
some extent obtained. It may also be used as an air 
pump, an example we saw at work giving a vacuum of 
264 in., the pressure at the delivery branch being 90 lb. 
The Mather- Reynolds pump is suitable for boiler feeding, 
an example now being made being intended to feed a 
boiler working at 70 lb., whilst another is to feed against 
160 lb. The efficiency of the pump is said to be 70 per 
cent. We hope shortly to illustrate this pump and give 
further particulars of the design. 





A Butt Co.iision ON A Sincie Linet.—When one 
hears of the occurrence of a butt collision on a single line 
one’s first thought is that it of course took p e in 
America or some foreign country where the art of signal- 
ling is but in its infancy or even as yet unborn, so that it is 
somewhat startling to learn from Major Marindin’s re- 
port, now lying before us, that such an accident occurred 
on the 6th of last August between Ovoca and Rathdrum 
on the Dublin, Wicklow, and Wexford Railway. Nor can 
we put it down to some Irish idiosyncracy, as it occurred 
on a section fully equipped with the well known electric 
staff instrument, and under circumstances which might 
have obtained just as easily on this side of St. George’s 
Channel as on the other. An up empty passenger train, 
after picking up some coaches from asiding at Ovoca, was 
started off by the driver without the staff, and it travelled 
some three miles before he found out that such was the 
case. He had just stopped the train in order to return 
for the staff, when a ; en train travelling in the opposite 
direction came round a corner at a speed happily not ex- 
ceeding 25 miles an hour, and ran into him. The tender 
was leading the passenger train, and this was lifted up 
and nd damaged, while a good deal of damage 
was done to both trains, but more especially to the goods. 
The passenger driver escaped with a shaking, but his fire- 
man had two ribs broken, and both men on the goods 
engine were hurt, the driver losing three fingers of his 
right hand. The goods driver had been warned at Rath- 
drum that the other train was shunting at Ovoca, and so 
he was running carefully, and as soon as he saw the other 
train (only a few yards ahead) he did all he could to miti- 
gate the effects of the collision, and both men manfully 
stuck to their posts, Owing to special traffic on that day, 
the men on the passenger train had begun duty from 17 
to 19 hours before, and with but slight intermission had 
been on duty ever since. We fully agree with the Govern- 
ment inspector that ‘‘the running of trains with men 
worn out by long hours is a distinct danger to the public, 
as well as an injustice to the men, and should under no 
circumstances be countenanced.” The evidence is con- 
flicting as to whether the starting signal at Ovoca was 
**on” or ‘‘off” when the driver started, and the inspect- 
ing officer is inclined to believe that it was inadvertently 
soe ge off by the signalman when setting the siding points 

ck after the shunting operations. The signalman also 
apparently forgot that he had given permission for a staff 
to be withdrawn at Rathdrum until the train had gone. 
He then telephoned to Rathdrum to stop the goods, but 
it was too late. On hearing of this a traffic inspector who 
happened to be at Ovoca at once telephoned for doctors, 
&c., to go to where he feared the trains would meet. It 
seems terrible to think that under the circumstances that 
was the only thing that was to be done, there being 
absolutely no possibility of stopping the trains once they 
had left the stations. In the United States automatic 
signals operated by the trains themselves are very largely 
used around such busy centres as New York, Boston, 
Philadelphia, Pittsburgh, and Chicago, as well as ab 
several other places and on single lines. By means of 
compressed air full-sized semaphore arms have been in 
daily use for many years. Had such a system been in 
force on the Dublin, Wicklow, and Wexford Railway, the 
trains themselves would have automatically warned each 
other that there was danger ahead, and so averted the 
collision. In conclusion Major Marindin states that on 
the supposition that the starting signal was pulled off, he 
‘* would recommend to the company to make a trial of a 
somewhat recent device, which, on lines worked by the 
train tablet, locks the starting signal at danger until a 
tablet has been withdrawn, at this station.” He adds 
that he is not aware that it has been applied to electric 
staff instruments, but does not doubt but that it can be. 
Certainly this should b2 done, and there should not be 
the least difficulty in carrying it out, we think. 
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VARIABLE SPEED FRICTION GEAR. 


CONSTRUCTED BY MESSRS. 























WE illustrate on this page a new form of disc and 
roller friction gear which has been introduced by 
Messrs. Watkins and Watson, of 16, White Lion- 
street, London, N. The apparatus consists of two 
discs, mounted, not concentric with each other as 
in previous arrangements of this nature, but as indi- 


cated in Figs. 1 and 3. It is not, therefore, possible 
to reverse the motion of the driven shaft, as in the 
ordinary form, but, on the other hand, the traverse 
of the roller, when the speed is to be varied, can be 
accomplished automatically, instead of having, as 
in the older arrangements, to be effected by main 
force. The roller, the rubbing surface of which is 
of papier-maché, runs loose on its spindle, but this 
spindle is carried ona frame, as shown in Fig. 1. This 
frame is normally in such a position that the axis of 
the roller shaft is on exactly the same level as the 
centres of the two discs. Under these conditions 
the roller has no tendency to traverse towards 
the centre of either disc, If, however, the frame is 
raised or lowered slightly, so that the axis of the 
roller spindle falls above or below the level of the disc 
centres, the roller will traverse on its shaft, the direc- 
tion of the traverse being dependent upon whether its 
ehaft has been raised or lowered. In fact, under these 
conditions the roller describes a spiral on the discs. 
Any desired speed ratio within certain fixed limits 
can, therefore, be obtained. In order to insure the 
roller spindle moving parallel to itself when raised or 
towenell, the frame carrying it is mounted on a parallel 
motion, as shown in Fig. 1. The requisite pressure 
between the rollers and the disc is obtained by a spring, 
as shown in Figs. 2 and 3. This pressure in the 
case of the driven spindle is taken on a ball bearing. 
In Fig. 4 the device is shown as arranged for lathe 
driving. In this case the roller is mounted between 
washers clamped to its spindle, so that whilst it can 
rotate freely without affecting the spindle, it will 
nevertheless carry the latter with it when it traverses. 
One end of its spindle is fitted with notches, into 
which, when the desired speed is obtained, a pawl is 
dropped, as shown, to prevent any slight remain- 
ing tendency of the spindle to traverse, which might 
arise from wear of the bearings bringing the 
axis of the roller shaft out of line with the disc 
centres. As shown in Fig. 4, the spindle is 
arranged to run at a definite speed. To change this 
the handle, shown below, is moved to the right, until 
the pin bears against either the top or bottom of the 
triangular notch, according as a greater or lesser speed 
is desired. This motion of the handle at the same 
time raises the pawl, previously mentioned, clear from 
the notches on the roller spindle, thus allowing the 
requisite traverse to be made. The desired speed 
having been obtained, the handle is returned to its 
previous position, which not only restores the axis of 
the roller spindle to the level of the disc centres, but at 
the same time drops the pawl into one of the notches 
shown, locking the gear and preventing any further 
motion from accidental or other causes. 





THE EDSON RECORDING PRESSURE 
GAUGE. 


Tue recording pressure gauge of Mr. Jarvis B. 
Edson, of New York, is a very familiar instrument, 
having been before the public for many years, Yet it 
is, ina sense, new, for it has undergone a constant 
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development, and has attained its present form by a 
series of stages. In April of last year the Committee 
on Science and Art of the Franklin Institute, Phila- 
delphia, awarded Mr. Edson the John Scott Legacy 
Medal and Premium for his invention, and reported 
that the instrument has been gradually developed 
through more than 20 years, the first of a series of 
patents covering the invention bearing date of May 5, 











1868 (No. 77,584). The present style of gauge was 
adopted and patented August 16, 1870 (No. 106,345). 
The latest patent bears date of December 23, 1890 
(No. 443,360). 

From the section of the gauge annexed, Fig. 1, it will 
be seen that the pressure is received and measured by a 
corrugated diaphragm C, which forms the upper cover 
ofa cup E, and gives way more or less to the pressure 
of the fluid inthe pipe B. The motion of the diaphragm 
is conveyed to the pencil by the arrangement shown in 
Fig. 2, where d represents a rod connected at its lower 
end to, and moving with, the diaphragm. Its upper 
end is coupled to a lever c, which carries at its outer 
end the pencil arm a, and the rollerarm >, The paper 
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on which the record is made passes between the 
pencil and the roller ; a light spring, tending to force 
these two into contact, maintains an even pressure on 
the paper. As considerable magnification of the dia- 
phram motion is required, the fulcrum of the lever c 
has to be very near the point of connection of d. To 
avoid constructive difficulties arising from this fact, 
the lever is carried in a frame e, which is pivoted on 
an axle /. The axis of this latter may pass as close as 
desired to the point of connection of d, so that any 
desired magnification can be obtained. The two arms 
g and h work electric contacts, by means of which the 
bell shown in Fig. 1 is caused to sound should the 
pressure rise above or fall below certain fixed limits, 

Clockwork mechanism, not shown, rotates the 
receiving reel K at a uniform speed, and draws a 
ribbon of paper off a second reel on to itself, the 
length of the paper being sufficient for a 30 days’ 
record. 

The Franklin Institute Committee report that the 
Edson instrument affords a written tracing or log of 
every degree of pressure sustained within a steam 
boiler, tank, pipe, or any reservoir of water, oil, air, 
steam, or other liquid to which it is attached, and of 
the time when such pressure existed. It gives, if con- 
tinuously applied, a complete biography of a boiler. 
When used in the water departments, the gauge not 
only verifies the pressure on the mains, but also detects 
leaks and the opening of hydrants, or any heavy 
draughts of water for legitimate or illegitimate pur- 
poses. The record can be read at a glance, as the co- 
ordinates of time and pressure are rectangular and 
not circular, as in most of the other recording gauges. 
The National Transit Company (oil pipe Tine) has 
had in service during the last six years about 140 of 
the Edson instruments, one-half of which are record- 
ing from 0 to 800 lb. and as high as 15001b. per square 
inch. With but one exception, none of these have 
ever been returned for repairs. The Illinois Steel 
Company has in constant operation 45 gauges. 





INDUSTRIAL NOTES. 

THE state of employment during the past month, 
according to the reports of the Board of Trade Labour 
Department, was very nearly stationary, with just a 
slight turn still in an upward diaction, But, inasmuch 
as the criterion in this case is thenumber of unemployed, 
and as that number has been increased by labour 
troubles in various places, the increased activity in 
trade cannot have been arrested ; on the contrary, the 
tide still flows, though languidty. In the 82 trade 
unions reporting there were 395,991 members, of whom 
19,294, or 4.87 per cent., were unemployed, as com- 
pared with 4.93 per cent. in the previous returns. 
There were 7.4 per cent. unemployed at the same period 
last year, with a much smaller number of unions report- 
ing, and fewer members. If the increase caused by 
the dispute in the engineering and shipbuilding trades, 
which had only just begun, had been eliminated, the 
ratio of unemployed would have been much lower. 
The proportions of members unemployed stood thus; 
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In 64 unions, with 213,353 members, under 5 per 
cent. were out of work, and of these, 163,935 members, 
in 48 unions, fell below 3 per cent. In 16 unions, with 
120,433 members, the ratio was from 5 to 10 per cent., 
and in eight unions, with 62,205 members, the propor- 
tion out of work was over 10 per cent. 

The relative state of trade in the various industries 
was as follows: In the coalmining industries, at 931 
pits, employing 245,450 workpeople, the average time 
worked was over five days per week (5.03), as com- 
pared with 4.80 in the month previous. In the noth 
of England coalfields the total unemployed fell from 
2.3 per cent. to 1.9 per cent., so that the proportion 
out of work is but small. In Scotland the average 
time worked was 5.22 days per week ; in the Lothians 
it reached 5.42 days per week, The lowest average 
was 4.07 days per week in North Wales, but in South 
Wales and Monmouthshire the average was 5.20, in 
spite of some stoppages by disputes. In Scotland, 
Yorkshire, and all the midland districts the improve- 
ment, compared with 1894, is vast, but in other districts 
the proportions are very nearly the same. In six of 
the larger coalfields, including Scotland, Durham, 
Northumberland, South Wales, and Monmouth, the 
average time worked was 5.28 days per week over the 
entire month. 

In the ironstone mines the average time worked at 
102 iron mines and open works, employing 12,803 
persons, was 5.59 days per week, being the same as in 
the previous month. The only decrease was in Cumber- 
land and Lancashire, where the average fell from 5.73 
to 5.62 days per week. In Ireland the working time 
was a full six days per week for the entire month, 
while in Scotland the average increased from 5.53 to 
5.63. Of the entire number, 6852, or 53.5 per cent., 
worked full time, 24 days in the month. The lowest 
average worked was 5.54 days per week. 

In the pig-iron industry 106 ironmasters sent in re- 
turns, these having 311 furnaces in blast, an increase of 
eight in the month ; the total number of men employed 
was 19,995, or 305 more than in the previous month 
As regards steel and tinplate works, puddling furnaces, 
and rolling mills, returns were furnished by 174 em- 
— having 61,978 workpeople, or 587 more than 
ast year at the same period. The 32 tinplate manu- 
facturers reporting had 157 mills in operation, the 
same aslast month, being fewer by four than at the same 
time last year. On the whole, the state of employment 
at all the iron and steel works and cognate industries 
was fairly good, though in some districts it was not so 
good as in others, 

In the engineering and shipbuilding industries the 
state of employment has not been equal to the reports 
of the previous month. The percentage of unemployed 
in the engineering trades increased from 5.2 per cent. 
to 5.7 per cent., but at the same period of last year 
the ratio was 9.5 per cent. In the shipbuilding trades 
the increase was from 11.9 per cent. to 12 per cent., 
but in the same month of last year the ratio was 18.5 
per cent. The increase is wholly due to the labour 
disputes on the Clyde and at Belfast, as otherwise the 
proportions out of work would have decreased. But 
the full effect of these disputes is now being felt. 

The building trades are very active in most branches, 
in fact, there only appears to be slackness in one 
branch, the painters, who usually feel the effects of the 
seagonal changes earlier than other branches. As it 
is, only 1.9 per cent. are unemployed. The complaint 
among the employers is that they cannot get sufficient 
hands in several branches. The wood-working and fur- 
nishing trades are also fairly active, only 2.6 per cent. 
being unemployed, the same as last month. In all 
these branches the percentage out of work is lower by 
one-half than last year at the same time, 

The reports as to the condition of the textile trades 
vary. In the woollen and wcrated trades all classes of 
the workpeople continue to be fully employed. On the 
whole, for some time past these branches have been 
tolerably active, and there appears to be no appre- 
hension of a decline. The hosiery trades are still well 
employed in some districts, but in a few others there 
are indications of a decline. Employment in the silk 
trades has still further improved ; these branches, on 
the whole, have not had very much to complain of. 
In the cotton industries things are not so good ; the 
spinners are not fully employed, though there was a 
slight improvement reported in scme centres, In the 
weaving branches a further decline was reported. The 
outlook in the cotton trades is not good by any means, 
and there is still some dissatisfaction as regards the 
Indian import duties, which is being made use of 
politically. 

The dock and riverside labourers continue to be fairly 
well employed in all the chief ports of the kingdom. 
The average number employed in London last month 
was 14,837 at the docks and 106 of the principal 
wharves, as compared with 14,382 in the month 
previous. Fortunately there has not been any serious 
dispute at any of the docks recently. In the agri- 
cultural districts labourers have n fairly well 
employed generally, though in the eastern and home 
counties things have not been so bright as could be 
wished. So far, the outlook at the near approach of 





winter is fairly good in most industries, but there is no 
spurt of any consequence in any of the leading trades. 





Trade disputes increased from 66 in the month pre- 
vious to 77 in the month reported upon; at the same 
date last year the number was only 55. The most 
important strike included in the 77 was that of the 
engineers and moulders in Belfast, when 1100 of the 
former and 190 of the latter left their work, resulting 
ultimately in the present lock-out on the Clyde. Of 
the total disputes, 19 were in the textile trades, 15 in 
the mining industries, 12 in the building trades, 12 in 
the engineering and shipbuilding trades, 5 in the 
clothing trades, and 4 in the dock and riverside and 
seafaring branches of industry. In 72 out of the 77 
disputes, 17,291 persons were involved, being an 
average of 240 persons to each dispute, as compared 
with 165 persons in the month previous. Of the old 
disputes remaining unsettled, 18 were settled in the 
month ; at the close of the month there were 28 old 
disputes and 21 new disputes still pending, involving 
some 7160 workpeople. Many of the disputes were 
really settled amicably ; ina few cases they were re- 
ferred to arbitration. The disposition to arrange dis- 
putes seems to be on the increasein a variety of 
industries. 





The changes in wages and hours of labour affected 
some 11,250 workpeople. Of these, 9500 gained an 
increase in wages, while 1750 suffered reductions. The 
increase affected 2750 bedstead makers in the Birming- 
ham district, who gained 5 per cent. advance, and 1100 
operatives in the textile trades. Among those who 
suffered a decrease were 1500 deputies, enginemen, 
and firemen in the Northumberland coalfields. The 
changes in the hours of labour were curtailments, and 
affected 2900 workpeop!e, of whom 1200 were the 
coal-miners in Nottinghamshire, where Mr. J. E. 
Ellis, M.P., gave the eight hours, and 1200 wagon and 
coach builders at Gloucester; the former gained five 
hours per week, and the latter one hour per week. In 
Birmingham the engine-drivers and stokers employed 
at the water works were reduced 24 hours per week, 
the largest reduction in working hours ever known. 
The former hours were 72 hours per week, now they 
are reduced to 48 hours, In one case the workers at a 
silk mill have abandoned the eight hours, and returned 
to the nine-hours system, as the output was in- 
eufficient, 





The Amalgamated Society of Engineers had a total 
of 77,936 members at the date of their November 
report, of whom 4583 were on donation benefit, 1793 
on sick benefit, and 2657 on superannuation allowance. 
The increase on donation as compared with last month 
is 788, but as some 800 members on strike at Belfast 
and Taff Vale are included, it is safe to assume that 
but for that dispute the number would have been 
below that of last month. The cost of benefits for the 
past month was, donation 74d. per member per week, 
sick 2d. per member, and superannuation 4}d., or a 
total of 1s. 24d. per member per week, requiring a 
total of 3879/. Disputes are more numerous than has 
been the case of late, no fewer than 48 places being 
mentioned in which members in search of work are 
requested to call upon the branch secretary before 
applying for employment. But this does not mean 
that there js a strike at all these places. A very full 
summary of the causes which led to the dispute at 
Belfast is given in the report. It appears that when 
trade was declining from towards the close of 1891 to 
the close of 1893, wages were reduced first 1s. per week 
in November, 1892, and a second 1s per week in 
October, 1893. These reductions were accepted under 
protest by the advice of the council. Three months 
ago the men asked for the restoration of the 2s. taken 
off as above. So far the dispute was local to Belfast. 
But after some correspondence the representatives of 
the men were referred to the Clyde Employers’ Asso- 
ciation, as meanwhile an understanding had been 
arrived at between the Belfast and the Clyde em- 
ployers. The council have ordered a levy of 6d. per 
week for four weeks, as per rule 14, clause 16, in sup- 
port of the men on strike and locked out in those 
places. Besides this levy another levy of 1s. has been 
put on for the contingent fund, specially devoted to 
such purposes as the strikes at Belfast and Taff Vale. 
A farther 6d. has had to be put on for accident benefit, 
but the levy of 1s. for extra contributions is discon- 
tinued, so that the result is not so great a strain 
upon the men as it appears. Attention is called to 
the strikes at Carmaux and Ghent, but the council 
felt that they could not ask for a levy in support of the 
men out at the present time. 





The Boilermakers and Iron Ship Builders’ report for 
this month shows that the tide had turned as regards 
the state of trade, and but for the dispute at Belfast 
and on the Clyde this would doubtless have been 
tolerably ry 4 The total membership of the 
society is 39,708. The total on benefit was 6325, as 
against 6247 last month. Of the total on the funds, 
4695 were unemployed, 451 on superannuation allow- 





ance, and 1180 on sick benefit. There has been an 
increase of 13 on superannuation in the month, and of 
30 on the sick list. The members have refused to 
admit labourers into the society by a majority of 
15,374 votes. As a matter of fact, only 2256 voted for 
their admission out of 39,708. The report deals 
largely with the dispute at Belfast and on the Clyde, 
and some pertinent remarks are made as to conciliation. 
It says: ‘*The settlement of these questions depends 
very much on the spirit in which the question is 
approached. If the disposition to conciliate is not 
present, and neither party has confidence in the other, 
peaceful settlements are almost impossible.” The action 
of the society is then referred to, by which the wages 
dispute was brought to an end. There was not a 
moment’s stoppage at any yard while negotiations 
were pending, which lessened the difficulty of the 
officers in negotiating a settlement. A full report is 
given as to the negotiations and the settlement, which 
the members have almost unanimously ratified. The 
advance asked for is to take place in February. Some 
members cavilled at the clause in the agreement 
‘*if the state and prospects of trade warrant.” But 
the council reply that they are in a position to judge 
of the state and prospects of trade, as well as the 
employers, and they say, ‘‘ We have sufficient faith in 
the employers to assure us that the advance will be 
willin . paid when the time arrives.” So far, there- 
fore, there is no dispute, but there are a large number 
idle through the dispute at Belfast and on the Clyde, 
and the prospects are, therefore, none too bright at 
the present moment, by reason of the engineers’ and 
the moulders’ dispute. 





Generally speaking, the condition of the engineering 
trades throughout Lancashire continues satisfactory, 
There has been, perhaps, a little quietening down as 
regards orders, but most branches are kept well 
engaged, and a feeling of confidence prevails with 
respect to the future. Machinists, as a rule, with, 
perhaps, an exception or two, are extremely busy. 
Machine tool makers are still booking a fair amount 
of new work, and the principal establishments 
are well supplied with orders. Heavy stationary 
engine builders are fully employed. In the boiler- 
making branches there is a fair amount of activity ; 
and locomotive builders have been booking some mode- 
rate orders, so that some of the works which were 
but indifferently engaged are now in full employment, 
The returns of the Amalgamated Society of Engineers 
do not fully confirm the market view of the case, for 
they report work as bad in 18 branches, and in six 
only as moderate in the Manchester and Salford dis- 
trict ; it is bad in four and moderate in six branches 
in the Oldham district. These reports are based on 
the number of unemployed, which appears to be large 
in the turning and fitting branches. The steam 
engine makers have still about 3 per cent. out of 
work, the Amalgamated Society more. In ten 
branches in Lancashire there appear to be incipient 
disputes, but none likely to cause serious trouble. 





In the Wolverhampton district the improvement in 
trade which has characterised the iron and steel indus- 
tries for some time past not only continues, but appears 
to be accelerated. Pig-iron producers report a con- 
tinued demand for forge and foundry iron, so that, with 
considerable uncompleted orders on their books, they 
are able to secure an advance on the quoted rates. 
Finished iron producers are all exceedingly busy, with 
specifications coming in regularly, and at a good rate. 
The home demands are more and more heavy, con- 
sumers being desirous of obtaining large supplies of 
material to cover their future requirements. The 
leading houses for bar iron are well off for orders, at 
firm rates, whilst manufacturers of common iron and 
sheets obtain the full advanced rates, with fresh orders 
coming in. Black sheets are in active demand for 
foreign and colonial markets, heavy lots being required 
for galvanising purposes. Sheets, strip and fencing 
iron have been much inquired after, though the business 
done has not yet been extensive. Boiler plates are 
also in demand at fair rates. The reporters to the 
Labour Department state that the iron and steel trades 
have shown considerable improvement. 


The dispute at Belfast and on the Clyde seems to 
have drifted into a desperate determination to fight 
the matter out by a prolonged struggle. Several 
efforts have been made to bring about mediation, the 
last being by Sir Donald Currie, a gentleman largely 
engaged in the industries directly and indirectly 
affected, but all to no purpose. If any one could 
find some modus vivendi, Sir Donald Currie ought 
to be the man, for he is always a most kindly 
liberal-hearted employer, and stands well in the com- 
mercial world. But neither the employers nor the 
men seem to care for ‘‘outside interference,” or the 
intervention of a third party. But eer a third 
party is to be tried, namely, the Free Labour Exchange, 
though it is not likely to affect the situation to any 
considerable extent. Much has been made of one or 
two defections from the Employers’ Aseociation, but 
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the men engaged in the conflict at Belfast and on the 
Clyde do not attach much importance to them. The 
men in Belfast are inclined to believe that it will be 
a long struggle. In all places in the Belfast and 
Clyde districts the men are firm without being boastful. 
A manifesto has been issued to the trades and to the 
public. In that document much is made of the fact 
that a large class is affected who are not actually con- 
cerned in the battle. It is ever so. The council of 
the union have resolved to adhere to their policy, aud 
to give all moral and financial aid to the men on strike 
until the matters in dispute are settled. On the Clyde 
all prospects of a settlement by conciliation are re- 
garded as hopeless. But there is one little bit of news 
which rather indicates that the door is not absolutely 
closed. The Clyde employers complain that the men 
did not appoint a central committee to meet a sub- 
committee of the employers. But surely a neglect of 
this kind can be arranged. If the dispute could have 
been settled amicably by appointing a committee to 
negotiate, it can still be settled by at once taking steps 
to meet and discuss the situation. 


The exceedingly busy week of the Parliamentary 
Committee and delegates from the trades unions of the 
country has ended with some clearance of the atmo- 
sphere as regards the intentions of the Government, 
An Employers’ Liability Bill is, it appears, to be one of 
the Bills of the next session, but it will not forbid any 
contracting out of the Act. This is clear from the 
Home Secretary’s declaration that their policy in 
Opposition is to be found in their measures. Fac- 
tory inspection by competent practical men is to be 
carried out. The Truck Acts are to be amended, and 
bakehouses are to be dealt with. To this extent the 
Home Secretary, Sir Matthew White Ridley, pledged 
the Government. As regards the Admiralty contracts, 
Mr. A. Chamberlain stated that the policy would be 
to treat the employés as generously and fairly as 
the best private employer, but they could not be 
reckless with the nation’s money. As regards the 
Board of Trade, Mr. Ritchie stated that the present 
Government was determined to deal with the alien 
question on the lines of the Trades Congress resolu- 
tions, and further, that regulations would be made 
to insure safety to life and limb in the mercan- 
tile marine. The Treasury, through Mr. Hanbury, 
declares its intention to carry out the resolution 
of the House of Commons on the payment of 
trade union rates of wages, and sub-letting contracts. 
He was in favour of publishing the names of firms con- 
tracting for Government work. As regards printing, 
the Committee on this subject is to be reappointed 
next session. So far all the promises made were 
reasonable and fair. Full consideration is to be given to 
all the complaints made, and some of the demands are 
conceded by anticipation. The test, of course, will be 
in the nature of the measures introduced into Parlia- 
ment. One member of the deputation, who declared 
that it would be better to rescind the resolution as to 
fair wages than fail to carry it out, was snubbed by 
his colleagues, who repudiated the notion. The eight- 
hours question seems to have been prudently excluded 
from the programme of the several deputations. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Presidential Address of Sir BENJAMIN Baker, 
K.C.M.G., F.R.S., LL.D.* 

GENTLEMEN,—Two thousand years ago certain Greek 
philosophers turning aside, we may presume, from the 
serious duties of life for an hour’s idle talk, as we are 
doing to-night, discussed the question of what was the 
proper course to pursue supposing, in case of shipwreck, 
chance threw a plank within one’s own reach and away 
from that of a better man. Should we push the plank 
back towards the latter, or, failing that, would the crew 
of the vessel be justified in doing so? Varying answers 
were given to this difficult question by different philoso- 
phers, and, no doubt, in some form or another, we have 
all encountered the aforesaid plank, and been somewhat 
perplexed to decide how to act. In ths present instance 
the plank in question is the one upon which I now stand, 
addressing you as President. I felt that it had merely 
slowly drifted in my direction, and finally reached me 
owing to my long residence in Westminster and other 
chance influences, and, therefore, I did not hesitate to 
push it towards a better man—in fact, to the most dis- 
tinguished man on the roll of the Institution—but the 
crew of the vessel, that is to say the Council, returned it 
to me, and although I may doubt their wisdom, I cannot 
question their generosity. 

Having accepted office it is my duty, in accordance 
with ancient custom, to deliver an address of some kind. 
In the early days of the Institution, when technical litera- 
ture was non-existent, a Presidential Address constituted 
& valuable medium for disseminating useful knowledge, 
and for that reason it was not only listened to, but read by 
engineers who, in the words of Cicero, looked for multa 
lumina ingenti, multe tamen artes. At the end of the 
nineteenth century the conditions are, however, vastly 
different, for every newspaper now gives immediate and 
full publicity to all important engineering matters, as it 
is universally admitted that engineering activity in a 
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manufacturing, maritime, and colonising country like 
our own, means general national prosperity. Presidential 
addresses are, therefore, out-of-date productions which no 
one reads, though many are still written. For useful 
knowledge I refer members not to my address, but to the 
technical journals and to the 2000 pages of ‘* Proceedings” 
and “‘ Abstracts ” of one or two hundred papers in foreign 
journals issued annually by the Institution ; and, by so 
doing, I not only avoid adding to the burden of readers 
of the Proceedings, but also incidentally disclaim any 
pretence of instructing the very experienced and critical 
audience I now have the honour of addressing. 

Apart, however, from the ordinary scientific and prac- 
tical work of the profession, which is dealt with so fully 
in the Proceedings, engineers have so many interests in 
common, and their work is in touch with so many other 
branches of science, that there is no dearth of subjects for 
an hour’s talk. Thus, having regard to the enormous 
increase in the number of our members and the keen com- 
petition of foreign engineers, attention might ba directed 
to the importance of the Institution fostering by every 
legitimate means the spirit of comradeship amongst 
British engineers. Then the great question of the future 
of engineering is of vital interest tous all; and, as history 
reveats itself, we might glance backward to ascertain, if 
possible, the reasons why engineering is so essentially 
modern a calling, especially as regards steam and locomo- 
tion. Was it because the modern craze for rapid transit, 
often as purposeless a3 that of a record-breaking bicyclist, 
had not its equivalent in the past; or was it because our 
ancestors lacked the inventive power and mechanical in- 
genuity of the present age; and, above all, is the present 
position of our profession a mere mushroom growth, due 
to the exceptional stimulus afforded by the simultaneous 
reorganisation of the whole system of sea and land trans- 
port and of manufactories on the basis of steam power, or 
will the Institution of Civil Engineers continue to in- 
crease in numbers and in influence? Again, in connec- 
tion with the same subject of the future of the profession 
excursions might be made in the vast fields of physical 
science which constitute the borderland of engineering, 
for where the physical explorer advances the engineer 
settler quickly follows; or, abandoning the discussion of 
auch wide questions, ample subject matter for an hour’s 
talk might be found in considering whether the Institu- 
tion might not, by committees of its members other than 
the Council, do much useful work in settling standard 
clauses for specifications of different classes of work ; 
standard sections of rails and details of various kinds 
where the present meaningless lack of uniformity often 
leads to unnecassary delay and cost in manufacture. 
Some of the preceding subjects will be referred to in 
the present Address, but the limits of space make it im- 
possible, of course, to do justice to any one of them. 

Little need be said to enforce the importance of the 
Institution fostering the spirit of comradeship amongst its 
members, for the British engineer, like the British soldier, 
has to serve in all parts of the world, and, whether work- 
ing at home or abroad, he is dependent for success upon 
the loyal co-operation of his colleagues. If he achieve 
fame, it is by being borne up on the shoulders of his 
fellow-workers, and not as the result of purely personal 
effort; for, although great engineering works are often 
popularly associated with one man’s name, engineers well 
know that it would pass the wit of man to say how 
much of the merit was due to that particular man, and 
how much to the many others working with him and 
with the contractors. 

The advantage and, indeed, the necessity of engineers 
meeting to exchange past experiences, to discuss difficult 
problems awaiting solution, and to establish personal rela- 
tionships was recognised by our predecessors very many 
years ago. When, about the middle of last century, a de- 
mand arose for increased facilities for internal communica- 
tion by roads and canals, it necessarily happened that the 
men engaged in different parts of the country in project- 
ing or carrying out’ such works occasionally met in the 
Houses of Parliament and the courts of justice of the 
metropolis. On one of these occasions it-was suggested 
to Smeaton that it would be well if some sort of periodical 
friendly meetings could be held where engineers might 
become personally known to one another; that, to use 
the somewhat quaint language of the time, ‘‘ thus the 
sharp edges of their mind might be rubbed off, as it were, 
by a closer communication of ideas, no ways naturall 
hostile, might promote the true end of the public busi- 
ness upon which they should happen to meet in the course 
of their employment without jostling one another with 
rudeness too common in the unworthy part of the advo- 
cates of the law, whose interest it might be to push them 
on perhaps too far in discussing points in contest.” 
Smeaton at once approved of the suggestion, and on 
March 15, 1771, that is to say, 124 years ago, a meeting 
took place at the ‘ King’s Head,” Holborn, when it was 
agreed ‘‘ that the civil engineers of this kingdom do form 
themselves into a society, consisting of a president, a 
vice-president, treasurer, and secretary, and other mem- 
bers, who shall meet once a fortnight on Saturday even- 
ings, at 7 o'clock, from Christmas, or so soon as any of the 
country members come to town, to the end of the sitting 
of Parliament, and it is further agreed that each member 
in town shall pay a forfeit of 1s. for being absent unless 
he is out of town.” Under the name of the Smeatonian 
Society of Civil Engineers, the society so inaugurated 
has continued its work down to the present day, and 
still flourishes as a dining club, of which our distinguished 
honorary member, Field- Marshal Sir Lintorn Simmons, 
was one of the recent Presidents. During the first twenty 
years of its existence the society could only boast of 
fifteen professional members, but, as such names as 
Smeaton, Watt, and Rennie appeared in the list, the 


-| Society of Civil Engineers was, no doubt, as truly re- 


presentative of the profession at that time as the Institu- 





tion of Civil Engineers is in these later days. Oar 
ancestors’ method, therefore, of promoting comradeship 
was to dine together ina modest fashion some dozen times 
in a year, whilst we have one great feast annually. There 
is something to be said in favour of the old _— and also 
of utilising our fine new building, if possible, for ocoa- 
sional social gatherings, since, although the ably con- 
ducted technical press may partially fulfil the original 
pur of papers and discussions at this Institution, it is 
the latter alone which can foster the no less important 
spirit of comradeship which Smeaton sought to promote 
in the interests of engineers a century and a quarter ago. 

Surprise was sometimes expressed at the number of men 
desiring to follow the profession of civil engineering, but 
surely it was the most natural thing in the world, for 
every thoughtful student must gradually realise that the 
animal and vegetable kingdoms present numberless mecha- 
nical problems, and that the universe itself, indeed, may 
in many respects be regarded as a supreme engineering 
work designed by an Infinite Intelligence. Descartes, as 
long ago as 1628, regarded the human body as a physical 
mechanism, the action of which would be largely ex- 

lained by the laws of matter and motion ; and, although 
[ could offer no better explanation of muscular contrac- 
tion than that it was due to the forcing of a fluid called, 
for convenience, ‘‘ animal spirits,” into a number of elon- 
gated cells, of which the muscle was assumed to be built 
up, he was undoubtedly advancing in the right direction. 
We know now that the fibrillar structure is the contrac- 
tile substance, and that a transformation of the potential 
chemical energy of the muscular substance into mechanical 
work by means of heat is the real “animal spirits.” As 
a transformer of energy, the animal machine will often 
be twice as efficient as an ordinary steam engine. In 
some parts of the world, where coal is dear and straw 
abundant, horse and engine alike feed on the produce 
of the cornfield; but whilst straw alone suffices for the 
firebox of the portable engine, the horse requires corn 
also, but the weight of food supplied to the engine will be 
two to three times that given to the living horse, 

The narrow border line which divides the engineer from 
the physiologist is well illustrated in an interesting auto- 
biographical note of the Jate Professor Huxley. ‘‘As a 
boy,” he writes, ‘‘my great desire was to be a mechanical 
engineer, but the Fates were against this, and while ance 
young I commenced the study of medicine. But, thoug 
the Institution of Engineers would certainly not own me, 
I am not sure that I have not all along been a sort of 
mechanical engineer in partibus injidelium. I am now 
occasionally horrified to think how very little I ever knew 
or cared about medicine. Theonly part of my professional 
course which really and deeply interested me was physio- 
logy, which is the mechanical engineering of living ma- 
chines; and, notwithstanding that natural science has 
been my proper business, I am afraid there is very little 
of the genuine naturalist in me. What I cared for was 
the architectural and engineering part of the business, 
the working out the wonderful unity of plan in the thou- 
sands and thousands of diverse living constructions and 
po modifications of similar apparatuses to serve diverse 
ends.’ 

The vegetable kingdom is no less suggestive of en- 
—— problems than the animal kingdom to the 
thoughtful student. Every tree is, in fact, a vegetable 
pumping engine, but hydraulic engineers would be sorely 
puzzled to explain how the large quantity of water re- 
quired to supply the evaporation from the extended leaf 
surface is raised heights up to 400 ft. and above. We know 
that the source of energy must be the sun’s rays, and we 
know, further, that, in the production of starch, the leaf 
stores up less than 1 per cent. of the available energy, so 
that plenty remains for raising water. Experiments have 
shown that transpiration at the leaf establishes a draught 
upon the sap, and there is reason to believe that this pull 
is transmitted to the root by tensile stress. The idea of 
a rope of water sustaining a pull of perhaps 150 lb. per 
square inch may be repugnant to many engineers, but the 
tensile strength and extensibility of water and other 
fluids have been -proved experimentally by our mem- 
ber, Professor Osborne Reynolds, and by Professor 
Worthington and others. A liquid deprived of air en- 
tirely filling a glass vessel when cool pulls on the vessel, 
and at last lets go with a violent click. Water has been 
so stretched nearly 1 per cent. of its bulk, and the adhe- 
sion of the water to the sides of the vessel and the 
amount of the tensile strength were found to be quite 
equal to that of good mortar. With ethyl alcohol the 
modulus of elasticity, both in tension and compression, 
was constant up to the ultimate tensile resistance realised 
of 255 lb. per square inch. Many hydraulic engineers 
have, no doubt, lived and died without encountering any- 
thing in their experience suggesting that water and other 
flaids were capable of resisting a tensile stress of no insig- 
nificant amount; and yet, as long ago as 1663, the fact 
was known, for the secretary of the Royal Society then 
wrote to the Governor of Connecticut that ‘‘ what 
puzzleth and perplexith us is that water defecated from 
air remains suspended and doth not abt all subside after 
the receiver hath been exhausted of air ; ” and, in the same 
year, the President was asked “‘ to entertain His Majesty ” 
Charles II. with the sight of quicksilver sustaining itself 
by tension at a height of 50 in. when the barometer was 
at 29 in., “something else but equipondency of air 
being,” it was truly said, ‘‘ necessary to explain this odd 
phenomenon,” 

If we turn from the animal and vegetable kingdoms to 
the universe at large, we are at once brought face to face 
with a multitude of engineering problems. How many 
of us, for example, have not vainly speculated why the 
moon should always turn the same hemisphere towards us, 
as a governor-ball always turns the same face to its spindle, 
No true engineer would be content to accept such a coin- 
cidence as a matter of chance, but would seek some equi- 
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valent for the mechanical connection between the 
governor-ball and itsspindle. It remained for our Telford 
medallist, Professor George Darwin, to demonstrate by 
a brilliant series of mathematical investigations on lunar 
and solar tidal friction, that the friction of the tides 
raised by the earth in the moon when in a semi-plastic 
state, fully explains the present identity of the axial and 
orbital revolutions, and the equivalent of the mechanical 
connection sought for is thus at last found. 

Enough has been said, perhaps, to justify the state- 
ment that, living in the world we do, it was no matter for 
surprise that so many intelligent and observant students 
desired to become engineers. Problems of vast interest 
still await solution in all branches of physical science and 
engineering, and the supply of labourers is practically un- 
limited. The number of engineers, therefore, both at 
home and abroad, will doubtless increase at a more rapid 
ratio than the work to be performed, and the competition 
will be more severe in the future than in the past. 

The Council of the Institution have not been unmind- 
ful of the march of events, but have endeavoured by an 
insistance upon certain educational qualifications on the 
part of the students and of professional experience on the 
part of the applicants for membership, to admit no one to 
the Institution whom they thought might prove unworthy 
of comradeship with the great body of engineers, whose 
labours in the past have helped to keep Great Britain so 
well to the front in all matters affecting the material pro- 
sperity of the people. What may be the course of events 
in the immediate future as regards engineering progress 
no one can pretend to predict, but it has been well said 
that ‘‘ the future does not come towards us, but streams 
from behind over our heads,” and a backward glance 
thus may afford some useful hints and lessons as to the 
future. 

An impartial survey of actions and events recorded in 
history will satisfy most people that in all ages there were 
to be found men no less intellectual and enterprising than 
ourselves, and that the demands of the time, whether 
warlike or peaceful, bave always proved capable of reali- 
sation. That ‘necessity is the mother of invention ” is 
true of all ages, and the only difficulty in making forecasts 
is the strange way in which the aims of different genera- 
tions vary. History teaches us that the ablest engineers 
and the shrewdest politicians fail utterly in interpreting 
correctly the first faint indications of some new demand of 
the public, and if they indulge in prophecies they seldom 
are true ones. The popular notion that some great advance 
is due to the brilliant inspiration of a particular genius 
proves, on closer examination, to be wrong, as the advance 
was merely the result of the operation of the ordinary laws 
of supply and demand, and the genius himself very pro- 
bably will have committed himself in writing toa sufficient 
extent to prove that he really was drifting with the stream 
rather than piloting the ship. On the whole, a study of 
history should, I think, prove stimulating and encouraging 
to young engineers, for it will show them that a good time 
may be close at hand, thought the wisest may fail to fore- 
see it, and that they need not be deterred from exploring 
a road because their predecessors have marked up ‘‘ No 
thoroughfare,” since some of the most brilliant discoveries 
in all ages have been made under such conditions. 

Oar ancestors were content to go through the world on 
land or sea at walking pace, whilst we musb in all things 
accord with the spirit of the age, and go even for pleasure 
by rail, steamboat, or bicycle, at the break-neck speed 
which made the weary reporter of a sporting paper 
recently exclaim : 


**Oh! what an age of wear and worry, 
When all the world is in a hurry ! 
The useless task still undertaking 
Of record-making, record-breaking !”’ 


Engineers may effect to deprecate objectless record- 
breaking, but, at the same time, they need no telling that 
it is fortunate for them that the end of the nineteenth 
century is such a restless age, especially as regards loco- 
motion, or many engineers’ offices and manufactories 
would be idle. 

It is probable that the first invention of an appliance 
to facilitate man’s locomotion was due to the difficulty 
experienced in walking across snow. Dr. Nansen, the 
Arctic explorer, quotes a passage from an old Norse book 
on Greenland where a traveller says that ‘‘ although the 
flying dragons there met with are marvellous, it is even 
more marvellous to hear of men who can tame to their 
service strips of wood in such a way that a man whois no 
speedier of foot than his fellows when he has no shoes on 
his feet, can, nevertheless, as soon as he has bound these 
beneath his feet, outstrip the birds in flight, or the swiftest 
hounds, or even the reindeer itself.”” Certainly no more 
trivial appliance than a strip of wood 8 ft. long and 4 in. 
wide could apparently be invented, and yet a Lapp on 
** ski” will go 140 miles in a day, where without them he 
could not go a tenth of the distarce. With a modern 
cycle on the best roads three times that distance can be 
covered in the day, and yet, althovgh one would have 
thought such an increase in the locomotive powers of man 
would have been invaluable in the old coaching days, the 
cycle is the creation of yesterday. The subject was dis- 
cussed long ago, we know, for Dr. Johnson dismiseed it 
rn mat with the remark to Boswell that ‘‘a man had 
only to decide whether he would go on his own legs alone 
or carry a vehicle along with him as well,” but the people 
of the time did not want to hurry, and so the cycle 
remained undeveloped until the present restless age. 

Sir John Rennie, speaking as President of this Institu- 
tion 50 years ago, said that when, by improvements in 
roads, carriages, and horses, and by shortening the stages, 
the distance between London and Edinburgh was per- 
formed in 42 hours, *‘ animal strength and endurance had 
reached its utmost limits, and if any improvement was to 
be obtained it was requisite to obtain it from a different 





source.” He did not foresee that railway travelling would 
utterly demoralise his successors where speed was con- 
cerned, for not long ago Selby drove from London to 
Brighton and back at an ey speed which would have 
taken him to Edinburgh in 30 hours instead of 42; and, 
what would have astonished Sir John Rennie still more, 
is that the journey has been done in the same short time 
by men on bicycles, which is even stronger evidence of 
animal strength and endurance. Man has done much to 
supplement his own natural speed and power, but he has 
done nothing in that direction for the horse. In the year 
1673 paddle-wheel tugs worked by horses were in use both 
on the Thames and sf Tyne for towing vessels, and it is 
on record that between Gravesend and London they 
would take a ship of 1000 tons against stream at a speed 
of three miles an hour. No land vehicles similarly worked 
by horses carried ‘‘on board” appear to have been ever 
tried ; but in these days of high-grade steel, roller bear- 
ings, and india-rubber tyres, it would be interesting to 
ascertain experimentally whether the performance of a 
sturdy little Shetland or Iceland pony, carried on wheels 
instead of on his own legs, could not be quadrupled, as 
that of his weaker master certainly has been. 

If we direct our attention, for a moment, to the deve- 
lopment of water transport, we find, as in the case 
of land transport, that quite apart from all ques- 
tions of steam and electricity, it has been reserved 
for the present generation to make advances and improve- 
ments in the most primitive contrivances, which appa- 
rently might equally well have been made thousands of 
yearsago. The aborigines of America and many races 0 
mere savages early found out the advantage which the 
lightness of birch bark canoes gave them in war or in the 

ursuit of game, and paddles of all kinds were developed. 

ow, when speed was a matter of life or death to 
them, did they not ages ago give up paddles and 
take to oars, and find out, as our record-breaking 
rowing men have done, that, by the simple contrivance 
of sliding seats, an advantage is gained which, other 
things being equal, renders the result of a race a 
certainty? Again, why, when sailing ships had been in 
existence thousands of years, did Columbus set off 
to discover America in a carved and decorated 70-ft. long 
sarcophagus which could neither sail nor weather a storm, 
instead of in a clipper ship? The men who built the 
Santa Maria for Columbus, the Royal Harry, and many 
larger vessels, were quite capable as artificers of construct- 
ing with the same materials and implements clipper sbips 
of 500 to 900 tons, such as astonished the world in the his- 
torical race from China to London in 1866. At the end 
of May in that year, five vessels—the Fiery Cross, Ariel, 
Taeping, Serica, and Taitsing—left Foochow-foo laden 
with tea for the race home. With varying luck, the 
different vessels, at times covering 328 miles in a day, pro- 
ceeded on their long course, and in the Channel the Ariel 
and Taeping sighted each other for the first time since 
leaving China, and off Plymouth were racing neck-and- 
neck with every stitch of canvas set. Finally, after 
about a three months’ race, the Ariel finished ten minutes 
ahead of the Taeping, having left China twenty minutes 
before her; the Serica arrived the same day, the Fiery 
Cross the following day, and the Taitsing the day after. 
Allowing for the difference in the time in starting, three 
of the vessels did the passage in 99 days, and the two 
others took two days longer. Here there was no help 
from steam or steel, but the old materials, wood and can- 
vas, sufficed for the work. 

As so many advances might have been made in the 
direction of rapid transit by sea and by land by the skilful 
but illiterate mechanics of many centuries ago without 
any aid from scientific research, it would appear probable 
that the reason for the solution of the problem being so 
long deferred was that wars, revolutions, and great social 
changes occupied men’s thoughts in former times, and 
there was not that unceasing struggle for commercial 
supremacy and material advantages which is so charac- 
teristic of the present century. Necessity, therefore, did 
not give birth to Invention. 

hen the illustrious James Watt directed his attention 
to the improvement of the steam engine the Seven Years’ 
War had just ended, and the country was weary of foreign 
and civil strife, and longed for the advancement of its 
material prosperity. The establishment of the first iron 
works in Glasgow, the deepening of the Clyde in 1760, 
and the opening of the Bridgewater Canal, would natu- 
rally lead an original mind like Watt’s to foresee some of 
the vast consequences of the development of manufactures 
and inland transport, and the hopeful spirit of the times 
acted as a stimulant to many other inventors. Thus, 
whilst Watt decided upon separate condensation in 1765, 
and patented improvements leading up to the double- 
acting rotary beam engine in the years 1769, 1781, and 
1782 respectively, we find that the years 1767, 1768, 
1779, and 1784 successively saw the births of Hargreaves’s 
spinning jenny, Arkwright’s spinning machine, Cromp- 
ton’s mule, and Cartwright’s power loom. Without these 
and similar improvements, there would have m as 
little demand for Watt’s engine as for Lesseps’s Suez 
Canal before the development of steam navigation in the 
British marine. 

It is difficult for us to realise that in the years referred 
to England was chiefly dependent upon her American 
colonies and Russia and Sweden for the supply of bar 
iron, and that Birmingham was popularly regarded as the 
centre of the iron industry of Great Britain. The 
latter fact is illustrated by an ambitious poem of the 
time, entitled ‘‘ Panegyric upon Iron” : 


‘* Soon o’er they furrowed pavement, Bremicham ! 
Ride the loose bars obstrep’rous ; to the sons 
Of languid sense and frame too delicate 
Harsh noise perchance, but harmony to thine.” 


In 1751 application was made to Parliament for the ad- 





mission of bar iron duty free from our own colonies, and 
an Act was passed authorising this so far as the port of 
London was concerned, but admitting pig iron only at 
other ports. A clause, however, was inserted in the Act 
prohibiting the carriage of American bar iron beyond 10 
miles from the City, with the acknowledged object of 
preventing the wagons which brought manufactured 
ironwork from Birmingham and Walsall returning home 
laden with bar iron, and so furthering competition with 
London ironworkers. There was to be no free trade, in 
fact, between London and Birmingham. As, however, 
the dearness of coals and the heavy duties thereon pre- 
vented the setting up of manufactories in London, the 
Act was practically a dead letter, and another appeal to 
Parliament was made in 1755. In the petition the 
method of manufacturing bar iron was explained to mem- 
bers of Parliament in these words: ‘‘' The first process is 
to refine the iron from the ore, and the only fuel proper 
for this operation is charcoal. The next process is to 
meliorate the iron still by means of a charcoal fire to 
render it malleable and draw it into bars under the strokes 
of a greathammer. After that the iron comes into the 
hands of the manufacturers, the use of wood charcoal is 
from thenceforth entirely laid aside, and they perform all 
their operations with pit coal.” It was further stated 
that Swedish iron was charged with 3/. 12s, 6d. per ton 
export duty on leaving Sweden, and 2/. 8s. 6d. import 
duty on arriving in this country, that the Swedes had 
Jimited the production, and the Empress of Russia for- 
bidden the erection of more iron works, and that ‘‘ the 


f | present alarming connection of Russia with France should 


rouse us the more to turn our thoughts towards our 
colonies for supply.” 

On the very eve, therefore, of Black’s discovery of the 
‘latent heat ” of steam, and Watt’s practical application of 
the theory to the steam engine, Parliament and the public 
at large had not the dimmest perception of the momentous 
revolution which was to change Great Britain from a 
suppliant buyer of bar iron from abroad to the manufac- 
tory of all kinds of iron and steel for the world. Indeed, 
some years after Watt’s first patents, Parliament was 
asked to grant bountieson American pig iron, but in 1783, 
that is to say, a year after his patent of the rotary steam 
engine, Sir John Dalrymple, a Scotch ironmaster, pub- 
lished a pamphlet in which he expressed the opinion that 
Watt’s invention will give the command of the iron trade 
of the world to Great Britain, and take it for ever, ur, at 
least, as long as the industry and liberty of Britons re- 
main, from the northern kingdoms and from America, 
because Britain is the only country in which seams of 
coal, iron ore, and limestone are found in the same field, 
and of short water carriage to the sea.” This opinion, 
however, was not the general one, for Watt’s twenty 
years’ work had up to that time been treated with indif- 
ference both at home and abroad. Later on the swing 
of the pendulum caused an error in the opposite 
direction, and the public attributed to Watt’s fore- 
sight and genius results which we who ses things in 
their true perspective know to have been the ordinary 
consequences of the law of demand and supply. Up to 
the middle of the last century such manufactories as 
existed were established where water power was available, 
and naturally no demand existed for the more expensive 
steam power. At certain places where water at times 
ran short, Smeaton and others adopted the atmospheric 
pumping engine to supplement the supply of water to the 
overshot wheels. As the population of the country in- 
creased, and commercial questions for the first time began 
to be regarded of paramount importance, the improve- 
ment in trades and manufactures rendered 1t necessary to 
find other sources of power than water, and when the 
necessity arose the engineers of the time, of course, found 
no difficulty in developing the hitherto neglected steam 
engine, just as electrical appliances of all kinds are now 
being developed in response to present demands. 

Even now we occasionally find writers and public 
speakers referring to the steam engine and its momentous 
results as the outcome of a brilliant inspiration of Watt’s 
transcendent genius, for which the world would have 
vainly waited had not Watt been born. If there is one 
lesson that history teaches us beyond all question, it is 
that when the time comes the man is never found wanting. 
Watt himself never claimed to be either a scientific or 
mechanical genius. Writing in 1808 he said, ‘‘my soul 
abhors calculations, geometry, and all other abstract 
sciences ;” and again he said, “I am not over-anxious 
about fame, yep Iam more proud of the parallel motion 
than of any other mechanical contrivance I have ever 
made.” Judging from present engineering practice, we 
may think that this was an unfortunate foundation for 
Watt to base his future fame upon, as the parallel motion 
is of no interest now except as a geometrical problem. 


(Zo be continued.) 





NorriNGHAM AND ScaRBoROUGH.—The Mayor of Not- 
tingham (Mr. J. Bright) convened a meeting in the 
Guildhall of that town recently, for the purpose of 
considering the merits of a proposed new railway from 
Nottingham, vid Retford and Goole, to Scarborough. 
The Town Council of Scarborough has already supported 
the scheme. Mr. Baker, of London, explained the route 
to the Nottingham meeting. He stated that the line, if 
constructed, would run from Nottingham, through Arnold 
and Calverton, to Retford and Goole, and thence direct to 
Scarborough. It would develop on the way some large and 
important coalfields in Nottinghamshire, while it would 
also afford improved access from the Midlands to the 
Yorkshire seaside resorts. The meeting, upon the wh-le, 
approved the project, and requested the Nottingham Town 
Courcil to put itself in communication upon the subject 
with the Scarborough Corporation, 
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Copies of Specifications may be obtained at the Patent Office 
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Any person may at any time within two months from date of 


the advertisement of the tance of a complete specification, 
give notice at the Patent O of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,366. F. King, London. Electrically Propelled 
Vehicles for Running on Common Roads, [3 F'igs.j 
November 6, 1894.—A is the electric motor. Bis the switching 
device, the connections between the fixed contacts of which and 
the source of power and motor are shown diagrammatically in 
Fig. 2, the conductors ata’, a2 being continued to the source of 
power carried by the vehicle, and used for the purpose of actuat- 
ing the motor A. Cis a worm attached to, or forming part of, 
the spindle or shaft of the electric motor A. The motor and the 
bearings for the worm are carried by the fixed part X of the 
frame. D is a wormwheel secured to a vertical shaft E, mounted 
in bearings carried by the fixed part of the frame, and having 


Fig. | wee oe 











secured to it at its other extremity a pinion F, gearing with the 
spurwheel or toothed sector G, which is attached to the movable 
part of the frame or carriage that carries the steering wheel or 
wheels of the vehicle. The switching device B for actuating the 
steering gear is placed preferably at B!, as shown in Fig. 1, so 
as to be easily accessible to the operator on the driving platform 
H of the carriage. The switch B has its contacts arranged as indi- 
cated by the dotted lines in Fig. 2, so that reversal of direction of 
motion of the switch handle will cause a reversal of the current 
to the motor, and consequently reversal of the direction of 
rotation of the armature of the motor A, thus producing the 
right or left handed motion of the turntable to which the sector G 
is affixed, (Accepted September 25, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


41494, L. Denayrouze, Neuilly, France. Incandes- 
cence Gas Lamps. [9 Figs.) March 2, 1895.—This invention 
has for its object to effect thorough mixture of the gas and air 
which is to form the flame of the lamp, and to give the mixture 
a suitable pressure, so a3 to obtain such heat of combustion as 
shall render the mantle which is suspended over the flame bril- 
liantly incandescent. For this purpose, within a cavity of the 
lamp there is mounted a fan which, being caused by any suitable 
power to revolve rapidly, draws into the cavity the gas and air, in 
proportions determined by the areas of the inlets, thoroughly 
mixes them, and discharges the mixture through the orifices of 
the burner. Asa compact and convenient means of driving the 
fan, a small electro-motor is mounted in the cavity, the armature 
being fixed on the axis of the fan, The gas enters at the inlet A 





furnished with a valve B attached to the movable iron core C of a 
solenoid D. Above the core C is a fixed core E having a central 
Screw a which forms an adjustable stop for the core C when it 
rises to open the valve B. The gas passes C, which is of triangular 
form, then ascends four grooves ) in the sides of E, and a 
passage ctoachamber F. Ina number of holes ¢ formed in the 
bottom d of the chamber F are fixed tubes,/ which pass up through 
somewhat larger holes in the cover g, 80 that around each tube 
there is an annular outlet h from the chamber F to the chamber G 
containing the fan H, from which chamber two passages K duct 
the mixture of gas and air to the passage I terminating in a wire 
gauze outlet Q under the incandescence mantle J. The axis k of 
the fan has rounded ends entering holes in the ends of adjusting 
Screws which, when sst, are secured by lock nuts; in these screws 





are centre pins having stems surrounded by springs, the axis of 
the fan being thus provided with elastic and almost frictionless 
bearings, in which a little more freedom is given by splitting 
the ends of the screws. The electric motor comprises a perma- 
nent magnet L fixed on the fan chamber G, and having pole faces 
between which revolves the armature M which is fixed by nuts on 
the axis of the fan, Two insulated brushes w, ul supply current 
to the commutator v. On poe the apparatus in circuit with a 
suitable source of electricity, the core C is attracted upwards, 
opening the valve B, and the fan is caused to revolve. The gas 
ascends to the fan chamber by the annular passages h eg mag, in 
air by the tubes /, and thorough mixture being made by the fan, 
the mixed gas and air pass uptothe burner, (Accepted September 


25, 1895). 
GUNS AND EXPLOSIVES. 


20,627. H. S. Maxim, Bexley, Kent. Automatic 
Guns. (8 Figs.] October 27, 1894.—This invention relates to 
automatic or ‘“‘Maxim” guns, and has for one of its objects to 
adapt the same to work efficiently with cartridges charged with 
smokeless powder and light projectiles. It has been found that 
with cartridges such as those above referred to, the recoil energy 
is in some instances too feeble to satisfactorily operate the breech 
mechanism. This invention therefore provides improved means 
whereby the energy of the recoil movement can be increased in 
such a manner that any form or arrangement of the automatic 
mechanism can be efficiently operated thereby. In the improved 
gun the barrel a is prolonged so that its muzzle projects through 
the front end of the gas cylinder b, The barrel is enlarged at a’, 
and formed with a reduced portion a2 whereby a shoulder is pro- 
duced at a3, Immediately in front of this shoulder are cut a 
series of radial apertures a4, a4 which extend from the bottom of 
the grooves of the rifling, and communicate with a cavity or 
chamber )' produced by the short cylinder b surrounding the 
enlarged portion a' of the barrel, said cylinder being screwed or 
otherwise connected to the framing or water jacket c of the gun. 
This surrounding cylinder is provided with an orifice a* at its 
front end through which the reduced portion a2 of the barrel 
projects when the barrel is in its firing position. An annular 
cavity or groove 62, having exit apertures 3, 3 communicating 
with the atmosphere, is formed in the walls of the cylinder, and 
extends around the enlarged portion of the barrel in rear of the 
shoulder a*, When the gun is fired, the barrel first moves back- 
ward or recoils by reason of the inertia of the projectile therein. 





This action is still further increased as the projectile passes for- 
ward beyond the apertures a4, by the high-pressure gases in the 
barrel entering the cavity or chamber }' and acting upon the 
houlder a3, thereby assisting the recoil movement by forcing 
back the barrel. At the same time the pressure of the gases 
immediately behind the projectile is reduced just before the pro- 
jectile leaves the barrel, and in this manner inaccuracy of firing 
is avoided. As soon as the shoulder recedes far enough to enter 
the annular cavity or groove b2, the gases are at liberty to escape 
into the atmosphere through the apertures )?. The muzzle end 
a? of the cont may be made of such a length that on the firing 
of the gun the muzzle will be fully retracted into the chamber b' 
so as to leave a space communicating with the atmosphere 
between the muzzle and the orifice a*, through which the gases 
can escape. In this manner the annular cavity or groove b? and 
the eget b? leading therefromn can be dispensed with, As the 
radial apertures a4 extend outwardly from the bottom of the 
grooves of the rifling, they do not in avy way interfere with the 
moving projectile, because when the projectile is near the muzzle 
of the barrel it never touches the bottom of the grooves, but only 
rests on the ‘‘lands.” The rapidity of fire of a ‘‘ Maxim” gun is 
usually very high, and it is now considered desirable in some 
instances to diminish such rapidity. For this purpose the buffer- 
spring employed for causing the crank-handle or arm to instantly 
rebound and return to its firing position after each discharge is 
dispensed with, and in place thereof there is employed a device 
which stops the crank-handle without reacting to cause its 
rebound. (Accepted September 25, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


21,004. W. Rourke, Manchester. Punching and 
Stamping Machines, [1 Fig.] November 2, 1894.—a is the 
bed of the machine, on to which is bolted the plate or block b. To 
the plate b there are screwed or otherwise connected two uprights 
or guides c, c, which pass through holes in the plates or blocks 
d,e. To the upper plate e is connected a piece * by means of 
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bolts g, and into vertical holes in the plate e punches h are secured 
by means of the bolts i. Into the upper portion of the plate or 
block b are fixed or formed dies k. m are << equivalent 
devices may be used—for returning the pieces d and ¢ to their 
normal positions. The piece of metal it is desired to shape and 
punch is placed between the plate or block b and the plate d. 





The piece fis then brought down by suitable power, thus bring- 





ing the punches through the holes/in the plate d, and forcing 
them through the metal sheet, “ or bar to be punched, the 
points of the punches enteriag the dies *. At the same time the 
plate e, being brought into contact with the plate d, will force 
this latter on to the top of the block or plate b, and shape the 
metal accordingly. When the power is taken off, the plates d and 
e return to their normal positions, shown in the figure, by means 
of the springs m, the middle plate d@ acting as a knock-off to 
release the punches as they are withdrawn from the metal. When 
the plate d has risen a certain distance, it is checked by the pins 
n, whilst the plate or block e continues to rise, thus withdrawing 
the punches completely, or the plate d may be checked ia any 
other suitable manner. Any fluting, crimping, or shaping, or 
yer of shapings, may be produced by using plates @ and 
4 — eir surfaces shaped as required. (Accepted September 
25, 1895). 


RAILWAYS AND TRAMWAYS. 


23,727. H. Williams, Cathcart, Renfrew. Railway 
Points or Switches and Crossings. [14 Figs.) Decem- 
ber 6, 1894.—Figs. 1 and 2 show a switch and stock rail mounted 
on a chair fitted with a roller in accordance with these improve- 
ment:. A roller a freely turning or travelling on its centre pin a! 
is arranged within or attached to the chairs A of switch points of 
railwaye. This roller @ is so arranged that its circumference 
shall lift its switches B from about } ia. in its travel from or 
to its stock rails C, when they are being operated from their 
normal positions. The object of this frictionless lifting action 
to the leading end of the switch points when travelling by means 
of this roller a is to lift the switches B from their frictional con- 
tact with their receiving chairs when travelling from or to their 
stock rails C through the circumferential rolling action of this 











roller a. Also by this frictionless lifting action of the switch 
point when travelling, it will, after rising on the circumference 
of the roller to the centre of its travel, decline downwards 
with a swing in the revolution of the roller, and thereby carry 
the switch B properly home to the stock rail C to which it is 
travelling. In some cases, as shown in Fig. 8, a bracket b? may 
be secured to the switches B, this bracket )? containing a roller b 
mounted on a pin b! so as to come in circumferential contact with 
the roller a in or attached to the receiving chair A, and thereby 
making the radial lifting travel of the switch points to operate 
even with greater ease than when only the one roller is arranged 
in or to the receiving chair of the cultohes. In the arrangement 
shown in Fig. 4 a curved inclined surface is formed on the chair A 
o es the aforesaid raising action. (Accepted September 25, 


SHIPS AND NAUTICAL APPLIANCES. 


18,950. The Honourable C. A. Parsons, Newcastle- 
on-Tyne, Durham. Screw Propellers. [1 Fig.) October 
6, 1894.—This invention relates to screw propellers intended to be 
rotated at high rates of speed, such as are attained when the 
steam turbine is utilised for marine propulsion. The object is to 
reduce the weight and thickness of the blades 80 as to minimise 
resistance without reducing the available stren of the pro- 

eller. This invention consists in giving the blades a forward 
inclination of such an extent as to cause the centrifugal force 
and the propelling thrust to oppose or wholly or partly neutra- 
lise each other. It has been found necessary in designing pro- 
pellera of ordinary type to suit the conditions of propulsion by 
steam turbines, namely, high rotative speed and greut water pres- 
sure, to thicken the blades very considerably. This thickening 
of the blades materially increases the loss of power in the propeller, 





and in order to obviate the necessity for such thickening, the blades 
of this improved propeller are given a forward inclination from 

the centre outwards. The blades may otherwise be of any ordinary 
form. When a propeller so formed is driven at a high speed, the 
centrifugal force of the metal of the blade tends to bend it towards 
a position perpendicular to the axis of the screwshaft. The water 
pressure or thrust of the propeller on the water tends to bend it in- 
a forward direction ; these forces act in opposition and may be 
made to wholly or partially neutralise each other, and thus relieve 

the stress most calculated to break the blade. The cross-section of 

the metal of the blade may thus be made much thinner and the 

efficiency of the propeller increased. The propeller may have two 

or any desirable greater number of blades. Referring to the 

accompanying figures, A, A are the propeller blades inclined for- 

ward, B is the propeller shaft blades, and Cis the bottom of the 

vessel. (Accepted September 25, 1895). 


19,596. D. B. Morison, Hartlepool, Durham. Pro- 
peller Shafts for Marine ines. (8 Figs.) October 15, 
1894.—As is well known, with steamship propeller shafts of the 
usual construction comprising a plain shaft of iron or steel on which 
are shrunk one or more brass tubes or liners forming the bearing 
surface or surfaces in the stern tube, the Jiners terminate in planes 
at right angles to the axis of the shaft, and at the ends of the liners 
exposed to the action of sea water, galvanic action produces, in 
the shaft proper, local corrosion in such a manner as to seriously 
weaken the shaft, so that it is liable to fracture in consequence 
thereof. Now ding to the p t invention the outer ex- 
posed ends of the liners a, a fixed upon the propeller shaft b 
(Fig. 1), are each made to terminate, not wholly in a plane at right 
angles to the axis of the shaft ag heretofore, but in a toothed 
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zigzag, or notched form, as shown for example at c in Figs. 2 
and 8. This formation of the end of the liner is obtained by form- 
ing such liner end with projections a! which are kept in close 
contact with the surface of the shaft, so that the dividing line 
between the portion of shaft and the end of the liner exposed, or 
which may be exposed, to the action of the sea water when in 
use, and at which dividing line local corrosion takes place, will 
not be located wholly or mainly ina plane at right angles to the 
axis of the shaft, but in a line offering greater resistance, thereby 
reducing the liability to fracture resulting from the weakening of 
the shaft by such local corrosion. The stress on the material of 
the shaft at the liner ends is aleo not so local as in the ordinary 
form, and therefore is not so liable to produce intense local corro- 
sion, even if the shaft is exposed directly to the action of sea water. 
In order to maintain the joint between the projection a! of the 
liner a and the shaft b, the projections are preferably connected 
by a ring d whos? outer diameter corresponds to the outer dia- 
meter of the liner, but the inner diameter of the ring is greater 


Fig. 7. 
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than the diameter of the shaft, so as to leave recesses or spaces 
between the ring projections and shaft through the openings e, 
which may be filled with suitable protective material such as 
gutta-percha or elastic cement. The ring d may be formed in one 
with the liner, as in Figs. 1, 2, and 3, or independent thereof, in 
which latter case it may be pinned to the liner, or to the shaft, 
as may be desired. At the outer end of the liner, next the pro- 
peller, the free ends of the projections a! may advantageously 
terminate within the ring d, as shown in Fig. 2, 80 that the filling 
material or cement inserted within the aforesaid recesses is con- 
nected between each two recesses, thus forming a continuous 
body, and in the event of this liner being continuous 
within the stern tube, the outer end thereof next to the propeller 
would be the only end to which the invention could advan- 
tageously be applied. The form and number of the projections 
a on the end of a liner may be varied within wide limits with- 
out departure from the essential characteristics of this invention. 
(Accepted September 25, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,754. D. Thomas, Dinas, Glamorgan. Metallic 
Packing for Rods and Plungers of Steam Engines, 
&c. [1 Fig.) December 20, 1894.—A is the stuffing-box ; B, its 
gland; C, the neck bush; and D the rod to be packed. E is 
a spiral spring; in side elevation it is of a larger diameter in 
the middle than at any other point, and it decreases in diameter 
from the centre towards both ends, gradually and equally, thereby 
acquiring the appearance of two equal cones placed base to base. 
This spring is bored out longitudinally to fit the periphery of the 
rod D truly, and is turned on its own periphery to fit the inside 
of the cups F, F!, which are both of the same size. The bottom 
of each is bored to fit the periphery of the rod D, and its periphery 
is turned to fit the stuftiog-box truly. The inside of each cup is 
turned out to the same taper as the respective half spring. The 
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Jength of a cup from bottom to edge is less than half the depth of 
the stuffing-box, for the purpose of providing a clear space G into 
which the cups can be made to —_ each other. Further, 
there is a clear space H provided between the bottom of each 
cup and the respective end of the spring, which clear space is 
adapted to receive the said end as it is forced away from the said 
contre under the approximation of the two cups. I, I' are pack- 
ings of loose material inter d between the outer ends or 
bottoms of the cups F, F! and the respective neck bushes. J is 
packing of loose material between the turns of the spiral spring E. 
As the gland B is screwed up, the cup F is forced up to the cup F', 
and the spring tightened up to the periphery of the rod. Steam 
pressure from the cylinder, between the neck bush C and the rod 
D, comes upon the outer end or bottom of the cup F' and pushes 
‘ up over the respective end of the pring, thereby forcing it into 
closer contact with the periphery of the rod D. (Accepted Septem- 
ber 25, 1895). 
5608. T.S.Mossman, Liverpool. Combined Boiler 
Circulators and Feed Heaters. [2 Fiys.) March 18, 1895. 
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—A is the containing casing or chest. a is the inlet from the 
boiler bottom ; b the feed-water inlet; c is the steam injection 





nozzle ; and d isthe outlet leading to the boiler by way of a check 
valve. The inlets a and b are controlled by valves e and f 

ted on a spindle g. The outlet dis controlled by 
the valve h, which is of duplex construction, being provided with 
a central passage and valve i, through which passes the steam 
from the nozzle c. When used as a means of circulating the water 
of a boiler, steam from such main boiler or from a donkey boiler 
is admitted to the nozzle c, which acts as an injector,and drawa 
water from the boiler bottom past the valve e and through the 
valve h, and forces it through the outlet d and check valve back 
into the boiler at a higher point. When used as a feed-water heat- 
ing device, the feed water—which may be supplied by feed pumps 
or other source—is admitted at the inlet b, and mixing with the 
boiler water in the chest A, is forced by the injector c into the 
boiler. Water then continues to enter the apparatus from the 
feed supply and boiler bottom alternately as the pressure on the 
valvese and / varies, and minglingin the chest A, the tempera- 
ture of the feed water is thereby considerably raised before it 
enters the boiler. (Accepted September 25, 1895). 


15,263, G. Johnston, Springburn, Lanark. Steam 
Boilers. (2 Figs.] August 14, 1895.—This improved boiler is 
of the vertical ore: and comprises an upper annular cylindrical 
vessel A, in which is space for steam and for the upper part of 
the water. The bottom of the vessel A is connected by compara- 
tively large vertical tubes B with an annular water space C form- 
ing the bottom of the boiler. From the bottom water space C 
circular sets of water tubes D, E, F extend up to the upper part of 
the vessel A, being fixed in the inner cylindrical shell G of that 
vessel. The upper part of the shell G is surrounded by a cylin- 
drical shell H, between which and the shell G steam and water 
entering from the upper ends of the tubes D, E, F descend in a 
manner to separate the steam from the water. The furnace or 
combustion chamber is the space J within the lower parts of the 
tubes D, E, F. These tubes constitute the main heating sur- 
face, the water and steam passing up them, and the water return- 
ing downwards through the tubes b. The boiler is designed to 























be heated by means of a liquid or gaseous hydrocarbon, any suit- 
able burner being arranged in the space K, indicated by dotted 
lines in Fig. 1; and aslab L, also indicated by dotted lines, being 
placed centrally above the burner to deflect the flames anpularly. 
The heating tubes D, E, F are curved as shown, so that the fire 
gases may pass effectively amongst them ; and a firebrick block 
M, supported centrally by some of the innermost tubes D, curved 
inwards for the, purpose, causes the fire gases to pass upwards 
amongst the upper vertical parts of the tubes on the way to the 
uptake or chimney N. The vessel A is made with outer and inner 
cylindrical shells P and G, the lower part of the inner shell being 
flanged outwards and riveted to the outer shell. Rings Q, R are 
riveted to the upper ends of the shells P,G, and an annular 
top plate S is bolted to these rings, the plate being grooved to re- 
ceive the edges of the shells P, G, so as to make tight joints. The 
bottom water space C is formed by an annular casting or forging 
T, in section shaped like an inverted channel, to which is bolted 
an annular bottom plate V, the joints being rendered tight hy 
ribs on one fitting grooves in the other. (Accepted September 18, 
1895). 


15,238. O. Imray, London. (J. McGregor and J. L. Jack- 
son, Saginaw, Mich., U.S.A.) Water-Tube Boilers. (2 
Figs.) August 13, 1895.—This invention relates to the construc- 
tion of a cheap, strong, and efficient water-tube boiler, in which 
curved tubes are avoided, and the hot gases are compelled to 
travel over all parts of the tubes. 2 are longitudinal girders in the 
side walls of the setting, which carry the boiler, ears 3 secured to 
the heads or end chambers of the boiler resting on these girders. 
The cylindrical heads 4 have outer convex sides and inner flat 
sides, the upper part or half of each being inclined to the lower 
part or half. Water tubcs 5 connect the lower portions of the 














heads to each other, these tubes being slightly inclined down to 
the rear head. Between and above the heads 4 a transverse steam 
and water drum 6 is carried on supports 12, this drum being pre- 
ferably of sufficient length to extend through the side walls of the 
setting. The drum 6 has flat sides parallel to the inclined upper 
parts of the inner sides of the heads 4, to which it is connected by 
two sets of water tubes 7 and 8 at right angles to the inclined 
faces of the drum 6 and of the heads 4. By a baffie-wall 9 upon 
the upper row of tubes 5, and two vertical partitions 10, resting 
upon the wall 9, the hot gases are compelled to pass horizontally 
among the lower tubee, then several times across the upper tubes 





before reaching the uptake 11. A steam drum 13 is preferably 
connected to the upper face of the drum 6 to serve as a receptacle 
for dry steam. There are coverings 14 of refractory material over 
upper inclined water tubes extending from the heads 4 to a steam 
and water drum 6. Cleaning doors 15 pass through the side walls 
into the space above the baffle-wall 9, and 16 is a door in the rear 
wall of the setting for access to the back end of the boiler, which 
has a manhole 17 giving access for cleaniog and repairing tubes. 
18 are manholes in the front head. (Accepted September 18, 1895). 


MISCELLANEOUS. 


19,776. A. Brown, Renfrew. Apparatus for Facili- 
tating the Removal of Rock, &c., in Sub: eand 
other Operations. [4 Figs.) October 17, 1894.—The action 
of this improved apparatus is as follows: The apparatus being 
suspended by the chain S from a derrick or crane W, pressure 
is reduced in the motive cylinder C, so that the apparatus can 
descend until the chisels A rest upon the material to be dealt with 
and at right angles to the same. This right-angled position can 
be assumed by means of the spherical bearing K. The motive 
power—steam, compressed air, &c.—is then admitted through the 
pipe V to the cylinder C. When the pressure has accumulated 
sufficiently in this cylinder, it descends until the post B bears on 
the rock, having for its resistance the weight of the ram D and 
chisels A, &. The p still i ing, the ram with the 
chisels ascends, having for resistance to such ascending motion, 
the solid rock on which the post B is resting. The ram eect 
risen to the limit of its stroke, the pressure is relieved or exhaust: 
from the cylinder O, and the ram with the chisels falls, the latter 
striking and breaking the rock at or about the same level as that 
on which the post B rests. Pressure is then again admitted to 
the cylinder to raise the ram and chisels, and this cycle of opera- 











tions is continued as reyuired, the apparatus being also moved at 
intervals into fresh positions on the ground by means of the 
crane W and chain S. When the guide-rods M and weights 
are employed, the apparatus is allowed to descend into position 
by raising or relieving the weights Q, Q in any suitable manner, 
when it will slide down the said rods, until the chisels touch the 
ground and adjust themselves by means of the bearing K. 
Pressure being then alternately admitted to and exhausted from 
the cylinder C, the action is the same as before described. The 
apparatus in this case may be slung by attaching a chain to the 
guide-rods. Fig. 3 shows the apparatus es applied to a bucket 
dredger R, not specially adapted to receive it, but having the 
same temporarily fitted thereto. The apparatus is substantially 
the same as that shown in Figs. 1 and 2, with the exception that 
the guide-rods M and weights Q are dispensed with. It is slung 
by a chain S and bridle T attached to wings L!' on the bearing K. 
The chain S is led toa piston working in a cylinder (aot shown), 
and actuated by the same motive power which works the rest of 
the apparatus. V is a flexible pipe conveying the motive power 
tothe ram D. (Accepted September 25, 1895). 


25,328. A. A.Surplice and W. Faram. Melbourne, 
Australia. Improved Lock-Nut. [3 Figs.) December 31, 
1894,—This invention relates to an improved lock-nut made in one 
or more parts according to the class of work for which it is designed. 
For ordinary work it is made in two parts, which may be termed 
male and female nuts, and consists in havinga conical projection on 
the male or first part and a corresponding inversely conical recess 
adapted to receive the conical projection in the female or second 
part. The conical projection is split in one or more places the 
entire length of the cone to allow of its springing and being com- 
pressed tightly upon the bolt or other screwed body by the action 
of the conical recess in the female part when forced over the 
con‘cal projection, and is thus held securely thereupon. The 
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internal thread in the male nut being contioued throughout its 
entire length prevents the thread of the bolt from being injured 
while the conical projection is under compression. In Figs. 1 and 
2, A represents the male part of lock-nut and B the conical projec- 
tion, whilst C represents the female part which is formed with 
the corresponding inversely conical recess D into which the pro- 
jection fits when the female part C is screwed up tightly against 
the projection B. E represents the slits or cross cuts formed in 
the conical projection B to enable this latter to be compreesed or 
clamped tightly around the bolt F. The modification shown in 
Fig. 3 consists in making the conical recess D in the bedplate G 
and having a conical projection B on each side of the male part 
A, such projections being similarly engaged, one by the recess D 
in the bedplate G, the other by recess D in the female nut C. 
(Accepted September 18, 1895). 





UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 & 36, Bedford- 


street, Strand. 





Currsourc.—In the course of next year the French 
Government proposes to expend 278,823/. in the extension 
and improvement of the port of Che:bourg. 
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RADIAL DRILL FOR LOCOMOTIVE WORK. 
CONSTRUCTED BY MESSRS. THOMAS SHANKS AND CO. JOHNSTONE. 
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MODERN FOUNDRY PRACTIOE. 
(Continued from page 627.) 

Ir is unnecessary to describe this process further, 
except to observe that the mould ought to be 
thoroughly dried before it is blackened, and then 
only a little firing inside is required to expel the 
dampness the blacking has given to the surface. 
The principal secrets of successful casting and the 
avoidance of wasters are to see that mould and cores 
are thoroughly dried and vents secured against the 
inlet of metal. These are of primary importance. 
All the care bestowed in striving for accuracy of 
form and smoothness of finish will be of no avail if 
these precautions are not strictly attended to. 
Great care must be taken in inside firing to prevent 
the blacking from being ‘‘burnt.” In such an 
event it would have to be rubbed off, and the 
operation of blackening repeated ; and this can 
hardly be done without causing many scales and 
other imperfections to disfigure the surface of a 
casting. Where the mould is deep, and great 
pressure upwards likely to result at the moment 
the mould is filled, many heavy weights are neces- 
sary to keep the top part from rising. Some top 
parts that have narrow bearings will not carry 





(For Description, see Page 662.) 





heavy weights above without the danger of crushing 
the edges of the mould. If there is any likelihood 
of that, several cast-iron bars ought to be laid across 
the top part, long enough to project 2 ft. or 3 ft. 
over. Their ends ought to be supported from a 
broad plate laid on the ground, and the bars kept 
about 3 in. clear of touching the box. Now the 
load of weights may be piled on these crossbars 
without putting any pressure on the box, but when 
the weighting is completed wedges can be put 
firmly in between the box and the bars, and thus the 
box cannot rise without lifting the whole load of 
weights. If this is properly done, any number of 
weights may be imposed without risk of damage 
to the mould. But weighting in this way is at 
best but a clumsy and inconvenient mode of pre- 
venting the ‘straining’ of a large casting. A 
much better method is to ‘‘ bind” the mould, and 
keep the pressure within itself. This can be 
managed by placing a plain box part, A A, Figs. 38 
and 39, under the mould before it is begun, and 
this box is laid upon strong cast-iron crossbars B B. 
This box may be in two pieces bolted together as 
shown. Cast-iron binders C C are then set close 
up under these crossbars, and these remain stand- 
ing up while the moulding process goes on. When 





the mould is closed, similar crossbars are put in 
overhead through the loops of the binders, as 
shown at D, and thus the top part can be bound 
down securely, the pressure being all retained 
within the bars top and bottom, and no heavy 
weights on top are required, In this way the mould 
may be considered self-contained almost the same 
as if inclosed in an entire box. The top part in 
the instance shown in Fig. 38 has not much pres- 
sure upwards except from the lift of the cores 
E E all round the box frame. When the openings 
are large enough, as shown at OO in Fig. 38, 
there is no need for chaplets to keep the cores 
down, the openings being sufficient for that. Of 
course the fire trenches, indicated by the dotted 
lines F F, are filled up and carefully rammed before 
the mould is closed, otherwise the internal pressure 
during casting would burst away the sides. Cast- 
ings made in this way can bear a good head of 
metal without swelling, and that is a very important 
matter. 

In order to illustrate a large casting in dry sand 
with an uneven top part, and necessarily involving 
considerable pressure to the mould in all directions, 
we give engravings, Figs. 40 and 41, showing the 
way a large shearing machine pattern would be dealt 
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with in dry sand. A large hole is dug in the floor, 
as deep as the lower side of crossbars B, B, B, and 
as wide as to take in their length conveniently, as 
shown in the plan, Fig. 41. When these bars are 
levelled, the spaces between are filled up and 
rammed to their upper surface, and a box part A 
of suitable size is laid on the bars, care being 
taken that the edges of the box bear upon the bars. 
This box is rammed up firmly with pit sand, 
vents V, V, V being laid across either below or 
above, as best suits the form of pattern. Then 
some facing sand is deposited at the parts where 
the pattern will rest, and the latter is bedded down 
in the usual way. A heavy weight is laid on the 
pattern, and the moulders make up the hollows 
underneath with sand, ramming with hand rammers. 
Vent pins or pipes are carried up at V, V, V; the 
sides are rammed up as far as the joint can be 
made, all except the end D, which is best left open 
to admit of easy access to the mould and easier firing. 
A parting is made at the end to allow the part D to be 
taken away. For this purpose a plate E is made in 
open sand with two strides or lifters S, S cast in. 
These strides are of wrought iron, about 1} in. 
in diameter. This plate is bedded firmly down 
in the position shown, the lifters coming only 
as high as the flange, which is the highest 
part of the pattern, the end being rammed up 
by itself with a parting joint all round at f, f, f, f, 
tapering wider upwards. Then boxes of suitable 
size are selected for covering in the whole. In 
this case three box parts are used with a joint at h. 

The large box F has a small box clamped at one 
end to cover the flange in manner shown. That is 
readily done by the foundrysmith making clasps of 
3-in. round iron, and putting them on while red-hot, 
as shown atk, k. When this is rammed up with a 
number of iron hangers (see separate view, Fig. 37, 
page 561 ante) of different lengths to suit the varying 
depths of lift, and suspended from the bars of the 
box, the joint is made at/, and another box G is laid 
over the horn of the pattern, and rammed up so as to 
complete the covering. These top parts are then 
well pierced with prickers all over the surface, 
stakes are put in to guide them out of, and into, 
their places, and they are lifted off—first the box G, 
andthen F. These, when turned over, are mended 
up where necessary and put into the stove. Now 
the end D is to be taken away, but first a hole must 
be dug out behind in form of dotted lines g, g, g, a, 
to give plenty of room to let it back, and also to 
form a space for a drying fire. The crane is hitched 
on the lifters by S-hooks, and the part taking with 
it the print which has previously had its wood 
screws withdrawn. The end part is also put away 
in the stove to dry. Now the pattern is drawn by 
the crane attached in the manner already described, 
the mould is mended and finished, and it is ready for 
firing. Large ‘‘ fire lamps” can be placed inside, fires 
kindled in trenches outside, and the whole covered 
over as already explained. The mould is blackened 
and again dried ; the cores, made in separate core- 
boxes to form the interior, are placed in position, 
and the dried end laid in its place and rammed up 
behind. When the top parts are put on, with 
chaplets fitted to the varying thicknesses of metal 
to keep cores down, the mould is ready for being 
‘*bound.” Strong cast-iron binding bars are laid 
across the top as shown ai D, Fig. 38, through the 
loops in the binders. These are ‘‘sconced” and 
made good in position above the top parts to keep 
them tirmly down. The gate pins are put in, and 
sand spread over the surface until it rises nearly as 
high as the top of the binders C. The channels 
are formed for conducting the metal to the gates, 
with ‘‘risers” separately at R, R, R, Fig. 40, and 
all is ready for casting. The risers or flow gates 
are usually put at the highest part, or, for feeding 
purposes, over where there are large masses of 
metal. These are fed until the metal sets. 

It will be readily understood that the more pres- 
sure that is given by a high head of metal in cast- 
ing, the sounder and more solid the casting is likely 
to be. The increased density given to the molecules 
by pressure naturally increases the tenacity of the 
metal. That is well understood and acted upon by 
a well-known firm in the casting of steel ingots for 

uns ; for, in addition to the density given by a 
high head, an artificial pressure is imparted to the 
fluid steel by a powerful hydraulic press. So it is 
always found that the soundest and strongest metal 
is at the bottom of a casting. The gases formed 
in the mould rise towards the surface, or are 
collected in the flow gates outside. Every good 


founder aims at the latter alternative. The ‘‘ honey- 


combs,” as they are called, ought to be in the gates, 
not in the casting itself. The knowing founder who 
is obliged to cast test bars forming part of the cast- 
ing, takes care to have these test bars as low down 
as possible—sometimes in the form of a gate at the 
bottom of the mould forming the part marked A in 
Fig. 42 and the parts marked G in Fig. 38. Here 
the best metal with the closest structure is to be 
found ; and that part is likely to bear the maximum 
strains, tensile or transverse, which the iron is 
capable of bearing. If test bars have to be cast 
from the same ladleful of metal in a separate mould, 


face would thus have the worst metal, with all the 
sand, slag, and other impurities, as well as blow- 
holes, all which would be exposed when planed. It 
is most important that the face should be perfectly 
solid, and the iron of hard and dense structure. 
The face is usually with its ‘‘vees” somewhat 
thicker than the other parts of the casting (see 
Fig. 43), and to gain solidity that side A must be 
cast down. But it is a mistaken economy to make 


the sides of the casting so much thinner than the 
face. 


The sides ought really to be quite as thick as 





Fig.88 


The machine-maker will say, ‘‘ But that 


the face. 











































































































then the founder will take care to make a drysand 
mould in one end of a long box, and cast the bar 
‘on end,” to give as great a pressure as possible. 
The metal for this can hardly be too hot. 

Before passing on to the consideration of loam 
moulding it may be as well now to take notice of 
the effect that contraction has upon long castings 
of equal or unequal section, but more _ parti- 
cularly when the metal is necessarily thicker on one 
side than on the other. When a long casting such 
as a lathe bed is cast, the cooling goes on unequally ; 
one side becomes black while the other side is still 
red-hot. That is a condition that ought to be guarded 
against in the form of the casting in the first place, 
as far as thatis possible. But it is not easy to avoid 
some disproportion in a lathe bed. If the face could 
be cast ‘‘up,” the evil of unequal cooling might 
thus be mitigated, if not corrected altogether ; but 
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is much thicker than is necessary for strength.” 
That is true only in appearance, not wholly true ; 
for a lathe bed with a heavy face and thin sides 
cannot be a strong casting. It is bound to be in a 
state of tension internally, owing to unequal cooling, 
and it is really very much weaker than it appears. 
A slight shock or vibration on such a casting might, 
and sometimes does, result in a crack ; and that 
would be fatal to it asa lathe bed. But if such a 
casting were made equally thick throughout—and 
it is the practice of some good tool-makers not to 
grudge the extra expense in doing so—even then 
there is a tendency for the casting to bend in cool- 
ing, though, of course, in a much less degree than 
when made of unequal section. The reason of this 
bending is not difficult to explain. To gain great 
solidity and freedom from flaws, the face side must 
be cast down in the mould. The bottom of the 





another serious evil would be encountered. The | 


casting naturally retains the heat much longer than 
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the upper side, chiefly because it is better protected 
from cooling influences. But when the face A, or 
bottom side of the casting, is much thicker than the 
body, as shown by cross-section, Fig. 43, then it 
is impossible to prevent warping in cooling, and at 
the same time setting up internal strains. For the 
body and upper part of the casting cools much 
sooner than the face; however long it may lie in 
the sand, covered from the cooling atmosphere, the 
thin body becomes black, while the face remains 
quite red-hot. The thin parts then have shrunk 
all, or nearly all, that they can ; and the first effect 
of that shrinkage is to make the casting hollow on 
the top side of its length and convex on the face, 
but after a little farther cooling, the shrinkage of 
the face alters that. It first straightens the cast- 
ing; but still continuing to contract, it becomes 
hollow on the face, and so it turns out when quite 
cold. This is on the supposition that the pattern 
was moulded quite straight. The writer has seen 
a pattern of this kind, 22 ft. in length, made quite 
straight and moulded so, and the casting turned 
out about 1 in. hollow in its length. Of course 
such a casting is quite unfitfor use. The machine- 
maker cannot afford to plane off 1 in. at each end 
to make the casting straight. But here there is a 
delusive temptation to the founder. He has been 
known to try and straighten such a casting by 
‘‘pinning”’ or hammering on the face, mostly at 
the middle of its length. The casting can be 
straightened by that expedient when well done. 
The molecules of iron on the upper surface are thus 
crowded more closely together with the hammer- 
ing, and cold expansion takes place. But what is 
the result of this? The casting is weakened by the 
internal strains set up, and if it does not break 
before it reaches the machine shop, it resumes its 
bent figure whenever it is released from the plan- 
ing table. The surface, or part subjected to ham- 
mering, has all been planed off, its influence on the 
casting is removed, and the bed resumes its natural 
curve at once. Of course it is then useless for its 
purpose. A better way to straighten a casting of 
this kind permanently is to rest it, face down, on 
iron blocks at the two ends; then an iron beam is 
placed under the middle, say 1} in. below the cast- 
ing if the latter is bent lin. Then make a 
strong fire around it inthe middle of its length, 
and keep that up until the casting has almost 
a white heat. The bed will now sink, while 
hot, gradually down in the middle until it 
reaches the iron beam that was laid to support it 
there, and thus to limit the extent of its sinking 
while hot. If a heavy weight is now placed on 
its middle, and the fire allowed to die out gradu- 
ally, it will be found that when the casting has 
cooled and the weight removed, it will have sprung 
back perhaps about } in., so that the middle is now 
in a straight line with the ends. The casting is 
permanently straightened just as if it had been a 
bar of wrought iron straightened while hot. This 
does not alter with planing. The heat has had the 
effect of causing the molecules of the iron simply 
to readjust themselves throughout the middle of the 
casting, and they will remain permanently in that 
state. But there can be no doubt that the remedy 
is not free from other evils. 

There can hardly fail to be great internal strains, 
the nature and force of which no one can determine, 
set up in those parts of the casting where readjust- 
ment of the structure has not been effected ; and 
no machine-maker of good reputation would use 
such a casting for an expensive machine if he 
knew the severe trials it had undergone. But 
he does not always know, or does not always 
appreciate duly, the effect of such treatment. 
It is the founder’s policy to conceal these little 
tricks of the trade. And after all the remedy 
effected is only a partial one, for unless the fire 
has extended over a considerable part of the bed, 
there will still be two hollows on the face, midway 
between the middle and ends. But these will not 
be serious hollows. They will be easily planed 
away. 

There is only one legitimate remedy against the 
cambering of long castings ; only one way of render- 
ing all such tampering with bent castings unneces- 
sary, and that lies in the hands of the pattern- 
maker. The pattern should be made, not straight, 
but bent the reverse way of the tendency of the 
casting. It should be made hollow on the back, and 
correspondingly cambered on the face ; and the ex- 
tent of that curve will depend, partly upon the depth 
of side, but greatly upon the inequality of thickness 
In section. For even if the thicknesses are equal, 





there will be a slight tendency to contract more on 
the face, and allowance should be made accordingly. 
Here some experience and judgment are essential, 
for the degree of bending is dependent, not only on 
the thickness of metal and depth of casting, but to 
some extent on the kind of metal of which the 
article is cast. A hard close-grained iron will 
usually bend in contraction more than a soft mix- 
ture ; and the patternmaker would do well on such 
a subject to take counsel with the foreman or 
manager of the foundry as to the curve to be given 
to the pattern. It may be said that the moulder 
can bend the pattern while moulding. Wi'h a weak 
pattern that may be done by making the bed of the 
mould hollow, and allowing a heavy weight to lie 
on the middle of the pattern till it is rammed up. 
But most patterns of the box form are so stiff that 
they cannot be so bent. Their form offers great 
resistance to bending. It is much better, then, to 
give the required curvature to the pattern origi- 
nally, and avoid all the uncertainty that is likely to 
attend the moulder’s clumsier and more unreliable 
method. 
(To be continued.) 








ON HYDRO-ELECTRIC INSTALLA- 
TIONS. 
By C. 8S. Du Ricuz Pretizr, M.A., Ph.D., A.M.I.C.E., 
M.1.E.E. 


(Continued from page 592.) 
IIl.—Raeatz. Sinere-PHase INSTALLATION. 
General Remarks (Figs. 36 and 37, page 696.)— 

The watering place of Ragatz, with its well-known 
hot baths, is situated in the Upper Rhine Valley, at: 
the foot of a range of mountains through which 
the torrent Tamina has cut its famous gorge, about 
three miles in length and from 1000 ft. to 1500 ft. 
in vertical depth. The Tamina carries about 
3 cubic metres (106 cubic feet) per second, which, 
at its maximum fall of 15 metres (49 ft.), and at a 
high-pressure turbine efficiency of 80 per cent., is 
equal to about 500 horse-power. The generating 
station of the alternate current installation,* with an 
adjoining dwelling-house for the foreman, is situated 
in the Upper Tamina Valley, at a point called 
Maprag, about 11 kilometres or 7 miles from 
Ragatz, and about three miles above the rise of the 
hot spring of Pfiffers, from which the baths of 
Ragatz are supplied. 

Generating Station (Figs. 38 to 45.)—This 
utilises the available power at present to the ex- 
tent of 200 horse-power, by two Girard high-pres- 
sure turbines supplied by Messrs. U. Hartmann 
and Co., of Flums, near Ragatz, the head race 
being 500 metres (550 yards) in length, of which 
the upper half consists of an open canal, and the 
lower half of an iron 14- centimetre (5.5 in.) 
pipe. The arrangement of the weir and sluice at 
the upper end, as well as the iron conduit pipe at 
the station, are shown in the illustrations. The 
diameter of the turbine wheels is 1 metre (3.28 ft.), 
and that of the vertical shafts 15 centimetres (6 in.). 
As shown in the engravings, the two generating 
alternators are mounted direct on the turbine shafts, 
making 200 revolutions per minute, and are each 
separately excited by a 6 horse-power continuous- 
current (Brown) dynamo fitted direct on its turbine 
shaft, which makes 1000 revolutions per minute. 
The turbines can be regulated by hand, and in addi- 
tion by an automatic brake and governor, as shown 
in the illustration, Fig. 44. The dynamo-room 
measures 10.3 by 5.3 metres (34 ft. by 17 ft.), 
equal to 0.4 square metre or 4.3 square feet per 
horse-power. 

Alternators. — The single-phase alternators 
are similar in construction to the Baden two- 
phase type, but they are specially designed for 
running direct on vertical high-speed turbine 
shafts. The stationary outside magnetic field is 
composed of 24 wire-wound cores of circular shape 
to reduce the winding as much as possible, the 
cores being fixed to the gun-metal frame by out- 
side screws, and carrying, as in the case previously 
described, rectangular pole shoes of larger section. 
On the other hand, the rotary inside armature 





* Besides the alternate-current installation, there is 
also an older continuous-current private installation of 
three Oerlikon (Brown’s system) 4-pole 100 horse-power 
dynamos which supply 2000 incandescent and 40 arc 
lamps for the two largest hotels at Ragatz. A keen com- 
petition between the two installations for lighting the 
principal avenue of the place ended in the local autho- 
rities getting the light from the continuous-current instal- 
lation gratis. 


‘consists of a six-armed star flywheel, between 


whose peripheral two rings is pressed the laminated 
and insulated sheet-iron core. To this core, which 
is covered with an insulating paper wrapper, are 
fixed in upright position 24 armature coils of 
rectangular shape with rounded-off corners, the 
insulated wire coils being wound on separate 
wooden core-pieces pinned to the armature core, 
and held, moreover, by outside top and bottom 
bands likewise insulated. The armature dia- 
meter is 1.6 metres (5.2 ft.), the total diameter 
2.2 metres (7.2 ft.). At 200 revolutions per minute, 
corresponding to 40 complete cycles per second, 
the effective output of each 100 horse-power dynamo 
is, at 3000 volts, 22 amperes, or 66 kilowatts, or 91 
horse-power, the exciting current being 26 amperes, 
at 65 volts, or 1.7 kilowatt, equal to 2.6 per cent. 
The total weight of each alternator is 5 tons, equal 
to 76 kilogrammes or 176 lb. per kilowatt of effec- 
tive output. The loss due to armature reaction is 


3.83 per cent., the total efficiency iw = 91 per 


cent., including frictional losses, and under all condi- 
tions of working. The switchboards, rheostats, 
and turbine regulators are shown in the illustration, 
and are of the usual kind, while the lightning 
arresters with which the station is provided are of 
C. E. L. Brown’s patent type already described. 

Transmission (Figs. 36 and 45).—In addition to 
Ragatz proper, the generating station supplies the 
large mountain village of Pfiiffers, picturesquely 
situated at an altitude of 822 metres or 2700 ft. 
above the sea level—about 1000 ft. above Ragatz— 
the two places being connected by a cable railway. 
Accordingly, the two 7-millimetre naked copper 
mains from the generating station, situated at a 
distance of 11 kilometres (7 miles) from Ragatz and 
8 kilometres (5 miles) from Pfiffers, but at the same 
altitude as the latter village, are carried on poles 
and ordinary insulators for 5 miles, principally along 
a road 2700 ft. above sea level to Pfiiffers, and 
thence along the cable railway down to Ragatz. 
The district is frequently visited by heavy thunder- 
storms, and the main transmission has been struck 
several times by discharges of altogether extra- 
ordinary violence, and hence a third spare arma- 
ture is always kept in readiness at the generating 
station in case of one of the alternators being 
damaged. This danger has now been effectually met 
by two devices—one, an additional powerful incan- 
descent lamp resistance of about 4 horse-power, 
which insulates the generators direct from the 
mains, and is switched in when a thunderstorm ap- 
proaches ; and the other, a series of high-tension 
lightning arresters placed along the line, and com- 
posed of two upright brass plates not more than 
5 millimetres apart at the bottom, and widening 
towards the top, the surfaces being perfectly flat. 
The spark is thus enabled to spread upwards, and 
thus is blownout. This simple apparatus can be 
fitted on the ordinary insulators along the line, or 
in any convenient place, and is shown diagrammati- 
cally in Fig. 45. 

Distribution.—As at Baden, so also at Ragatz and 
Pfiffers, there is no fixed secondary distributing 
station, the distribution taking place from the 


sor volt transformers, of which there are 14 in all, 
varying from 5 to 13 kilowatts, with a total capa- 
city of 115 kilowatts. They are of the same C, E. L. 
Brown’s patent type previously described. The 
number of 10 to 16 candle incandescent lamps, 
and of arc lamps, so far installed at Pfiiffers and 
Ragatz is equal to about 2500 16 candle (60 watts) 
lamps, there being also two 5 horse-power -single- 
phase Brown motors. During the hours of maxi- 
mum consumption, the alternators at the generating 
station are coupled in parallel ; during the rest of 
the time they run alternately. The annual charges 
are, on an average, 20 francs (16s.) per 16-candle 
lamp, 100 francs (4/.) per 1000-candle arc lamp, and 
100 francs (4l.) per horse-power for motors. The 
charge for installation per incandescent lamp is 
20 francs or 16s. The combined population of 
Ragatz and Pfiiffers is about 2500 inhabitants, irre- 
spective of about 20,000 visitors per season. The 
supply of electric light is, therefore, about 1 lamp 
per head of population. 

Cost of Installation.—The installation is owned 
and worked by a local company. The works were 
begun in March, 1892, and the installation was com- 
pleted in the month of August of the same year, the 
electrical machinery and apparatus being supplied 





by Messrs. Brown, Boveri, and Co., and the wire 
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HYDRO-ELECTRIC POWER TRANSMISSION PLANT AT RAGATZ. 
MESSRS. BROWN, BOVERI, AND CO., ENGINEERS, BADEN, 
(For Description see Page 655.) 
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THE CANADIAN PACIFIC RAILWAY. 


THE SPUZZUM RIVER BRIDGE. 

















Fic. 15, 








transmission and distribution by the Zurich Tele- 
phone Company. The total cost was as follows : 
Francs. £ 
7 Se eee 3,000 120 
Works Te ae ee 
Turbine-house and foreman’s dwelling 16,000 640 
Two turbines and accessories (200 horse- 


wer) 6 er ae < = 30,000 1200 

Two alternators, exciters, and switch- 
board (200 horse-power) ae 45,000 1800 
14 transformers... = we ‘<. 15,000 600 

Transmission and distribution, poles 
and lamps.. = ma ed ee 36,000 1440 
Administration and engineering “< 3,000 120 
Interest during construction .. re 3,000 120 
206,000 8240 


200 horse-power = 1030 fr. or 410. 4s. per horse-power. 


Receipts and Working Expenses.—The receipts for 
the first complete year amounted to 25,0001. fr., or 
1000/. The working expenses comprise administra- 
tion, wages for four men 3.50 fr. (3s.) per day, 
oil and repairs, and 2.5 per cent. of capital cost for 
depreciation and renewal—total 14,500 fr., or 5801. 
The net receipts of 10,500 fr., or 420/., are, there- 
fore, equal to a return of 5 per cent. on the capital 
cost. 

(Zo be continued.) 


THE RECONSTRUCTION OF THE 
CANADIAN PAOIFIC RAILWAY. 
(Continued from page 628.) 

Fias. 7, 8, and 9, page 668, are illustrations of an- 
other interesting though not so large, a reconstructed 
bridge as that of Stony Creek ; it is over the mouth 
of a rapid branch of the Fraser River at a place about 
137 miles east of Vancouver. It replaces a wooden 
double intersection truss, the outline of which is 
shown in Fig. 10, and which was in an unsafe 
condition before it passed into the hands of the 
company, it having been on one of the lengths 
originally constructed and conceded by the Govern- 
ment as previously explained. It was not found 
possible to build this bridge on the same site as the 
older structure; the line was therefore diverted 
so as to locate the crossing at a puint 32 ft. lower 
down the river. It was at first intended to follow 
a plan similar to that of the Stony Creek bridge, 
but it was found that the saving in the super- 
structure would be more than balanced by the 
increased cost of abutments. The form adopted is 
illustrated by Figs. 11 and 12 ; the bridge consists of 
anarch 270 ft. span with two parallel girder spans of 
about 50 ft. width on each side. The total cost of 
this work was 58,000 dols. As will be seen from 
Fig. 12, the bridge was built with the aid of two 
stagings, one on each side of the ravine, the con- 
struction being continued beyond these towards the 
centre by means of cranes until the half spans met 
in the centre. The details of construction are seen 
to some extent in Figs. 7, 8, and 9; the arched 
rib is composed of two steel plate girders connected 
at the top and bottom by diagonal bars; the rib 
is made in straight lengths, which, as in the case of 
the Stony Creek bridge, were delivered on the 
ground riveted up as far as possible. The top chord 
of the arch is a flat plate girder, and between this 
and the arched rib are introduced the vertical posts 
of the bracing, which divide the whole span into 
panels of about 22 ft. width. The diagonal bracing 
consists of a single built-up member. Midway 
between the upper and lower chords a curved brac- 
ing is introduced, and there is a very complete 
system of horizontal bracing connecting the lower 
chords of the two arches (see Figs. 8 and 9). The 
principal transverse girders are placed at the occur- 
rence of the vertical posts of the panels, and a 
system of horizontal bracing is also introduced at 
the level of the top chord, as well as the bearers 
carrying the roadbed. The small spans on each 
side are formed with plate girders supported on 
masonry piers and light abutments. 

Figs. 13, 14, and 15 illustrate a reconstructed 
bridge over the Spuzzum River of a somewhat 
similar type; in this, simple intersection trusses 
are used, resting on masonry piers, and connected 
with shallow plate girders on each side. 

In some parts of the line, where square and 
good timber could not be obtained, the trestle 
work was of a very temporary character, and the 
labour of converting these into solid banks was 
undertaken at a very early date. Some of them 
were of considerable extent ; thus on the eastern 
division, at a place 800 miles west of Montreal, a 
wooden viaduct 1300 ft. long and 70 ft. high at one 
end, was inclosed in an earth filling ; this work 








occupied three seasons, the filling being brought 
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up in cars and dumped from the trestle ; it is esti- 
mated that a saving of about 10,000/. was effected 
on this bank alone by the method adopted, and 
that five years would have been required to make 
the bank if it had been formed at first ; so that, 
besides the saving in cost, the railway was opened 
for traffic five years sooner. In another instance, 
on the same division, trestle work was replaced by 
100,000 cubic yards of filling, at a cost of 15 cents 
per yard, when the original cost for filling was 
estimated at 2.85 dols. a yard. On the eastern 
division no fewer than 535 trestles, having a total 
length of not less than 17 miles, have been inclosed 
within solid banks ; about four million yards of 
filling were thus put in on this division, at an esti- 





Fig. 13. 





length of trestle. The track was raised and the 
filling was carried on till October 31, at which date 
6825 carloads had been put in, equal to 54,000 cubic 
yards, or 51,720 cubic yards more than was required 
to fill from the surface to sub-grade. By this time 
the banks at both ends of the trestle had broken 
through, or rather had been carried down by settle- 
ment that took place beneath the trestle, and the 
filling sank faster than it could be put in. The 
track was then below grade for a distance of 800 ft., 
and 11 ft. below sub-grade at the lowest place. 
This settlement took place by sudden drops of from 
6 ft. to 7 ft., but the line was kept passable by 
cutting down the track on each side of the lowest 
pvint—as the bank never fell more than 11 ft. 
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the bank to within a foot of the required height, 
and to cover it with a foot of gravel. The sawdust 
proved so satisfactory, that it was decided to raise 
it 3 ft. higher than the original trestle, in order to 
improve the grade at this point. The bank, as 
filled, has not shown any appreciable settlement, 
and has remained in perfect order.” The satisfac- 
tory results of this experiment encouraged the en- 
gineers to repeat the same method on a large scale, 
also with complete success. In one instance, a 
bank was required to inclose a trestle about 600 ft. 
long and 9 ft. high. In this case it was decided to 
use nothing but sawdust, spreading the base by 
slopes of 3 to 1, so as to distribute the load. ‘‘ The 
sawdust was brought from Keewatin in box cars, 
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mated saving of four million dollars to the com- 
pany, to say nothing of the vast benefits secured by 
saving time. In many instances the work of making 
up these embankments was straightforward and 
easy—that is, when the trestles stood on rock, or 
at least on solid ground ; but it often happened 
that the reverse was the case, where great depths 
of boggy ground existed that carried the piling of the 
viaducts well enough, but refused to support the 
heavy and compact load of the earth filling. On some 
parts of the western division many trestles were 
built through lakes of considerable depth, and with 
beds of soft peaty material resting on a sloping 
foundation of rock ; elsewhere with a similar bottom 
the rock was absent. It was not an exceptional 
occurrence, under the former conditions, for the 
new bank, when it was nearly finished, to slip 
bodily down the slope, carrying the trestle-work 
with it. In othercases, when the filling was nearly 
completed up to the level of the grade, but before 
the sides had been completed to their proper slope, 
the lower portion would slide away, carrying with 
it the full width of the made bank at the top, and 
either wrecking the trestles altogether, or so far 
distorting them that the timber work had to be re- 
constructed. Sometimes the process was too dan- 
gerous to be attempted, and it became necessary to 
divert the direction of the railway, generally to the 
advantage of the alignment. As we stated in an- 
other part of this article, the Canadian Government 
built detached sections of the line in the early days 
before it was handed over to the company ; on some 
of these lengths a system of log platforms laid upon 
soft material had been adopted in constructing the 
embankments, the extended area thus obtained 
proving quite insuflicient to carry the load, and 
the banks sank, in some instances bodily; in 
others towards the centre, so that grades were 
distorted ; in all these cases reconstruction was 
found to be necessary, frequently effected by 
altering the direction of the line, to its permanent 
benefit both as regards solidity and gradients. In 
his address, Mr. Peterson gives some extremely 
interesting examples of the devices that had to be 
resorted to inthe most diflicult cases. At one of the 
trestle viaducts, 1248 miles west of Montreal, saw- 
dust was employed for making up a long bank. 
**A pile trestle 335 ft. long and 8 ft. in height, 
across a soft spot in a swamp between two clay 
hills, required filling, and had the bottom been able 
to hold up the bank, only 2880 cubic yards would 
have been required to make the embankment. 
Soundings were taken through black muck and soft 
clay for 60 ft. without finding a hard bottom. 
Filling was commenced on July 30, 1891, and when 
864 cars or 6912 cubic yards had been put in, the 
track dropped on August 8 about 4 ft. over the whole 




































Cross Section A. 


DODD. 


ars 











ORIGINAL WOODEN BRIDGE. 





Built 1883. 















peng nn PF OE Bal og 

















NEW STEEL ARCH BRIDGE oR 
ult 1893 TOG 








on site 34 Ft South of Cid Bridge. Pe 






Fig .12. 


Falsework; 
and Mode of Erection 


Base of Rail _ 
Selene al 


iN 




















Cross Sechon B 


below grade, which was the level of the water in 
the marsh—and by filling in with sawdust, so as to 
enable the heavy wheat traffic to be carried over 
without assistance from a pusher. The track was 
raised to within 6 ft. of grade, and the approaches 
cut down so as to make 2 per cent. grades, over 
which the ordinary traffic passed without difficulty. 
During the winter the sawdust filling gave no 
trouble, so in the spring it was decided to complete 
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containing 45 cubic yards, by freight trains each 
day, as the cars were filled by shoots leading from 
the mills, and left on sidings near by to be dumped 
by a special work gang sent out when the siding was 
filled. The time required to fill the trestle was 
about three months. The sawdust was covered with 
a foot of ballast, and has remained in perfect con- 
dition, except 75 ft. of the track, which required 
lifting and tamping for the first three months, pro- 
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bably due to the fact that the sawdust was thrown 
in loosely and not packed. It has since shown no 
signs of settlement, and has given good satisfaction. 
The quantity of sawdust used was very little in 
excess of the quantity calculated from the cross- 
sections, showing that sawdust shrinks less than 
earth for a bank of the same dimensions ; it may 
be interesting to know that a sawdust bank yields 
less under a passing train than the trestle, and has 
less spring in it than a muck bank built over a 
swamp of the same character.” 

Only the proximity of sawmills on a gigantic 
scale rendered it possible to carry into execution 
this very original idea. The filling of trestle work 
in the manner we have described has been carried 
on over a large part of the railway, and the diffi- 
culties of each case have been dealt with according 
to their special nature and the facilities available. 
In the case of two extensive embankments that had 
to be constructed, a very novel methed was adopted. 
The existing conditions were, an abundant supply 
of water at a considerable head, and unlimited 
quantities of gravel on an adjacent hillside. A 
process analogous to that of hydraulic mining was 
adopted, and the gravel, properly directed, was 
washed down, under the action of powerful water 
jets, into the desired position to make the road- 
bed; embankments made in this manner cost 
7.15 cents per cube yard. Mr. Peterson thus 
describes the hydraulic method as now being 
successfully carried out on an embankment of con- 
siderable size: ‘‘The water is taken from the 
stream, which runs down the valley that has to be 
filled, at a point about 584 ft. above the hillside, 
and 553 ft. above grade, or at an elevation of 125 ft. 
above the pit from which the gravel is taken for 
filling the ravine. The water is carried in a 15-in. 
pipe to a giant or monitor, such as is used in 
hydraulic mining. This monitor is generally worked 
with a 5-in. nozzle, and throws a powerful stream 
against the gravel bank, washing the gravel and 
boulders down into a flume which has a grade of 
from 11.5 ft. to 25 ft. per 100 ft. This stream will 
carry down on to the dump 750 cubic yards in ten 
hours. One man is required to work the monitor, 
another is at the head of the sluice, and two along 
the sluice to start and keep moving, boulders that 
can pass down the flume, but are liable to lodge on 
a flat side, and three men are required to direct 
the material as it comes from the flume, and to put 
in brush at the outer edges, so as to prevent the 
water from cutting channels in the slopes. Old 
sleepers taken out of the track have been used for 
this purpose most successfully, by simply placing 
them on the outer edges of the bank, and when 
the gravel is raised up to the top of them, a 
new row is laid down on the lines of the slopes, 
and so on, new lines of ties being put in for each 
6-in. rise of the bank. There are a number of 
places on the line where this method of filling is 
to be adopted.” It may be mentioned as a 
matter of interest in connection with filling the em- 
bankments by the ordinary process, that the use of 
common dumping cars was both slow and attended 
with danger to the men. Accordingly a number of 
new and large capacity cars were constructed at 
the shops of the company, so designed that they 
could be dumped by compressed air furnished from 
the locomotive by which they were hauled. The 
arrangement was found highly satisfactory, trains 
of 20 cars being regularly unloaded and brought 
back into position in half a minute; where these 
could be employed, considerable economy was 
effected. Figs. 16 to 19 are diagrams illustrating 
the method of filling the trestle-work across Bay of 
Eagle Creek, which may be taken as a typical ex- 
ample ; the dotted line shows the manner in which 
the grade level sunk vertically, and the plan 
indicates the horizontal distortion; the sections 
show the completed slopes and the trestles. 


(Zo be continued.) 





THE OORINTH OANAL. 
By Henry E. P. Corrrett, Assoc. M. Inst. C.E. 
(Concluded from page 595.) 

Tue Government granted the new company 18 
months’ extension of time in consideration of the 
financial difficulties which had delayed the work in 
the hands of the older company to June, 1893. 
The experience which had been gained by previous 
experiments and partial failures insured the prose- 
cution of the work in the hands of the contractors 
practically without a hitch, which result was also 








largely due to the professional ability displayed by 
M. Quellenec, the company’s engineer, and 
Morin, the contractors’ agent. So the balance of 
the excavation 4,259,510 cubic yards (= 3,257,000 
cubic metres), the masonry, and other accessory 
works were successfully completed in 34 months 
(only two months beyond the contract time), and 
the progress must undoubtedly be characterised as 
very rapid. 

The following is a memorandum of the work done 
by the new company up to the date of the official 
opening of the canal (August 6, 1893) by the King 
of Greece : 





| cub. yds. | cub. met. 

D { Ordinary 8,625,028 | 2,695,000 

iii Y +-(Rocky  —-.|  '200,873| 222,000 

*) wet Ordinary ..| 337,460} 268,000 

2 ++ { Rocky ..| 107,254| 82,000 

Buried Excavation .. 30,645 | 18,543 

Masonry ..| 11,719; 8,960 

ree €q. yds. | eq. met. 

Solidifying’ and Stone sie 431 94s | 26,712 
protecting Surfac- | piasterin gin | 

slopes... {ing -.) “hydraulic |) —55,612| 46,498 
cement .. J 


cub. yds. | cub. met. 
168,973 | 129,186 


Ordinary masonr 
3,924 | 3,000 
| 


Lining canal .. Ashlar .. sd 





Although the canal was nominally opened in 
August for commercial purposes, ordinary transit 
did not commence till October, as several important 
details had still to be completed. In the result, 
the proposed increase in capital (1887) turned out 
to be insufficient to complete the works, and the 
actual outlay from first to last amounted to close 
upon 3,000,000/. (75,000,000 francs), or nearly 
750,000/. per mile of canal. 

The total excavation being the only practical 
basis on which to compare the relative cost of 
canal works, it will be interesting to compare the 
Corinth Canal in this respect with other ship 
canals. 

TaB_E III.—Table of Comparative Amount of Excavation 
in and Cost of Ship Canals. 


| | Total rota | ta (Total Cost 
Length. | Name of Canal. ea tion per Cost. a — 
| | * | Mile. : 





| Serene 


miles million | million | million | s, d. 
| cub. yds'cub. yds) £ | 
919 
ex. of } Suez Canal 96.8 1,05 20.72 | 43} 
lakes | 
61.3 North-East Sea) | 4 
Canal .. ++} 104.6 | 1.70 7.80 | 16 ="4 
35.8 Manchester Canal) 500 | 141 1175 | 49(38 
| a 
8.9 CorinthCanal .. 15.0 | 4.06 | 3.co | 40 


| | 

So that, taking into consideration the exceptional 
character of the excavation on the Corinth Canal, 
which involved the deepest cutting as yet attempted 
on any engineering work, the cost per cubic yard 
must be considered as moderate. 

Engineering Lessons. — From an _ engineering 
point of view the lessons to be learned from this 
work are that: 1. No method is on the whole so 
eatisfactory or so certain for dealing with extensive 
cuttings of this description, as the old-established 
way of pick and shovel work with locomotives and 
spoil wagons. 2. That preconceived ingenious 
plans and devices are foredoomed to fail, either in 
respect to adaptability or cost. 3. That estimates 
of cost and time turn out, for various unforeseen 
reasons, wholly inadequate. There conclusions have 
been amply confirmed in other ship canals, more 
especially in the lamentable experience already had 
with the Panama venture. 

From the point of view of the special circum- 
stances introduced by the modern methods of deal- 
ing with these works, this canal affords one more 
instance of the way in which public co-operation in 
raising capital and the carrying out of works 
by public companies generally insures the com- 
pletion of schemes which have once secured the 
favour of the press, financiers, and investors, in 
despite of all errors in ways and means and esti- 
mates, and in despite of the demise of individuals 
and even corporations during their prosecution. 
The force of these remarks will become at once 
apparent if it be considered what would have been 
the probability of the completion of the Corinth 
Canal had the enterprise originated in and depended 
upon the Greek Government, tay in 1885 or 1889. 

Working Arrangements. —The company issued 
the following regulations for the use of the canal : 1. 
Transit free to all ships drawing under 23 ft. 74 in. 





(7.20 metres), and of less than 65 ft. 8 in. (20 


M. | metres) beam. Sailing vessels above 20 tons to be 


towed, steamers under own steam or towed by 
private or company’s tugs. 2. Speed to be re- 
duced consistently with proper steering. 3. Dues 
payable in advance on net tonnage, as per rules 
of International Tonnage Commission of Constan- 
tinople, 1873, also passenger tolls. 4. Transit and 
stoppage of vessels regulated by company’s signals. 
5. Ships entering to brace yards forward and swing 
boats inboard and carry two bow anchors and one 
kedge astern ready for use. 6. Navigation at night 
allowed ; canal lighted by company. 7. In case 
of accidents, company assumes absolute control at 
ship’s expense. 8. Anchoring in canal, casting 
rubbish overboard, and firing guns prohibited. 
9. Tolls for ships, to and from Adriatic : postal and 
passenger steamers, 7}d. a ton; others, 47d. a ton. 
To and from any other part of Mediterranean : first 
category, 4?d. a ton ; second category, 3#d. a ton ; 
for passengers, 97d. a head. 10. Free transit for 
Greek men-of-war and fishing vessels under 3 tons. 
11. Tug charges: 1d. a ton; minimum charge, 2l. 
Pilotage, 0.12d.; minimum charge, 8s. 12. Pri- 
vate warps only used for towing; vessels to keep up 
steam while towed ; private tugs exempt from tolls 
one way. 13. Sight drafts on owners accepted for 
tolls, or payment in gold at fixed exchange of 
25.15 francs = 11, 24.85 francs = 20-mark piece, 
22.75 francs = £T., 25.75 francs = £E., and 
balances in silver of legal tender in Greece up 
to 8s. 

It will be seen that the regulations are very 
reasonable, and the tolls light, so that any defect in 
the traffic cannot be attributed to the action of the 
company in these respects. 

Improvements Called for.—Since the opening of 
the canal considerable trouble has been experienced 
through breaking away of the slopes in the deeper 
portions of the cutting in connectiou with the faults 
through the weathering of the surface and the per- 
colation of surface moisture, so much so that it is 
pretty certain that either the present stone surfac- 
ing will have to be greatly increased or the slopes 
eased at many points, which will necessarily involve 
very heavy expenditure in the immediate future. 
This breaking away of the slopes has caused several 
partial and complete blocks in the canal for several 
days at a time in 1894, which are likely to be 
repeated. 

During the first year the lighting of the ap- 
proaches of the canal was defective on buth sides, 
but this has been remedied on the Corinth side by 
the provision of two lighthouses, the first on Cape 
Psaromyta, on the north shore of the Gulf of 
Corinth, and the second on Cape Melangavi at the 
left entrance of the Bay of Corinth. But two 
more are urgently needed on the side of Athens, 
the first on the south-west end of the Island of 
Salamis, and the second on the small rocky islet 
of Agios Joannis, with 15 miles range. The pre- 
sent Kekhries red light on the north shore about 
three miles from the entrance of the canal would be 
of much greater use if provided with bright and 
eclipsing or white and coloured sectors. These 
improvements would enable vessels making for the 
canal from the eastward after nightfall to proceed 
at full speed, and use the canal at night instead of 
feeling their way through the Gulf of Avgina, and 
waiting for daylight before attempting to enter. 

Commercial Results.—The commercial results of 
the opening, so far, have been very discouraging, 
The impression that the navigation of a narrow 
canal, with steep sides, would be difficult, not to 
say dangerous, owing to difticulty in steering, has 
probably deterred many of the foreign steamship 
companies, who would have largely benefited by the 
saving in distance on certain portions of their itine- 
raries, such as the Austrian Lloyd, the Messageries 
Maritimes, the Fraissinet line of Marseilles, the 
Florio Rubattino, &c., from adopting the route, 
and the alleged loss of time in transit, owing to 
diminished speed in narrow channels, has also con- 
tributed tothe same result. But neither of these 
anticipated drawbacks are borne out by facts. 
Under easy steam and steam or hydraulic steering 
gear any ordinary 9-knot mercantile steamer can 
pass through the canal in from 20 to 30 minutes 
without any risk of running into the sides of the 
canal egainst the usual westerly current of from 1 
to 2 knots, if properly handled, as the author has 
himself experienced. The only English line which 
sent its steamers regularly through the canal in 
1894 was the Prince Line of Newcastle, and of 
the nine that went through, three ran into 
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ELECTRIC TRACTION; KENT AVENUE STATION, BROOKLYN. 





the retaining walls, doing themselves more or less 
damage. The Orient Liner Lusitania, 2495 tons 
register, however, passed thrcugh without a hitch. 
The bulk of the traffic, so far, has been small Greek 
sailing craft and passenger steamers, but the dues 
arising from these sources have scarcely covered 
working expenses. 
Tas_E 1V.—Table of Traffic in the Corinth Canal 
since the Opening. 








| Number of | Average 
Years. Ships. Tonnage. Rate per 
| Month. 
| tons, 
yo { October to) - on9 =| 
18034 December ni 182 10,282 4100 
1804... as os a 2116 242,429 20,202 
First quarter Janu- } | . | > 

1806 { First queasy | «08 50,833 | 18,827 




















oO 


pe ee 

















Fie. 298, 


In practice the company has neither tugs nor 
pilots available, so that the revenue consists wholly 
of transit dues levied on ships mostly on the lowest 
scale of tolls. 

Prospects for the Future.—The author regrets to 
have to express an unfavourable opinion of the 
prospects of an enterprise which has been considered 
to be of so much importance to Mediterranean 
trade as to warrant the expenditure of three mil- 
lions sterling and 11 years of anxious work under 
the skilled supervision of picked members of the 
engineering profession, but he can only reiterate 
the opinion of Comte Ferdinand de Lesseps, to the 
effect that under the existing circumstances of 
Mediterranean trade, and the relatively unimpor- 
tant saving in distance effected by the use of the 
canal, he cannot see how it can ever earn a 
dividend on the capital, and repeat that the canal 
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seems to have been opened at least 1800 years later 
than it ought to have been to secure the advan- 
tages to trade which it was intended to secure. 








ELEOTRIO TRAOTION.—No. XLI. 
By Pur Dawson. 


Kent AvENvE Station, Brooktyn City 
RAILROAD. 

TuIs station is one of the most conspicuous 
examples of direct coupled units to be found in 
America. The company which owns this power 
station and many others, was chartered in 1893, and 
was leased in February, 1893, to the Brooklyn 
Heights Railroad Company, for 999 years. The 
lessee guaranteed the company’s fixed charges and 
a dividend of 10 per cent. per annum on its capital 
stock of 12,000,000 dols., the shares of which are 
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all fully paid up. The company owns 199 miles of 
track, of which 174 are operated by electricity ; 421 
aoe cars, and 109 trailer cars are run over these 
ines. 

Thespecial interest of this station centresin the fact 
that the largest direct-coupled railway generators in 
the world are here to be seen in successful opera- 
tion. It is located at the corner of Kent and Divi- 
sion Avenues, Brooklyn, and occupies an irregularly 
shaped plot of land about 240 ft. by 200 ft. in its 
largest dimensions. The foundation of the build- 
ing is of granite, resting ona bed of concrete, which 
is supported on piling; the engine and generator 
foundations, of which there are six, are about 46 ft. 





by 40 ft., and are 24 ft. 4 in. in height, including 
the concrete. The bed of concrete supporting the 
stack is 70 ft. 6in. square, and 6 ft. 6in. deep, 
and rests upon about 1200 piles, whose heads 
extend about 1 ft. into its under surface. The 
stonewcrk of the foundation consist of one 2-ft. 
and four 3-ft. courses, all granite, a total depth of 
14 ft.; the offset of the 2 ft. course is 20 in., and of 
the 3-ft. courses 30 in. The building itself is con- 
structed of iron and brick, with brownstone 
trimmings, and the roofs are of slate and copper, 
resting on iron trusses; the walls are 3 ft. in 
thickness in the boiler-house, and 2 ft. in the 
engine-house, and are all strengthened by ex- 








from Compressor 


terior and interior buttresses. The engine- 
room is well lighted by large windows on two 
sides and by a monitor roof. The boiler-houce is 
arranged for two tiera of batteries of Babcock and 
Wilcox boilers ; each battery consists of two boilers 
of 250 horse-power nominal ; there are nine bat- 
teries in each tier, thus giving a nominal boiler 
capacity of 9000 horse-power. The proximity of 
tide water allows the plant to be run condensing, 
and the pumping and condenser plant are installed 
in the boiler-house. The economisers are situated 
between the boiler-house and the stack. The flues 
in the boiler-house run along the side walls outside 
the boilers, and are 9 ft. by 21 ft. 6in., and 8 ft. 
by 22 ft. 6 in. in largest dimensions. The stack 
has a 17-ft. round flue, and is about 300 ft. in height 
and 38 ft. 02 in. square at the base. The coal is 
taken from barges at tide water and deposited in a 
coal pocket in the upper part of the boiler-house 
by means of mechanical elevators and conveyors ; 
from the pocket it is led by chutes to weighing 
spouts opposite the furnace doors. The ashes are 
conveyed by chutes opening in front of the ash- 
doors to the basement, where they are received in 
cars and carried away. This system has already 
been described in a previous article. The piping is 
all in duplicate, and, owing to the large size of the 
pipes and the number of component parts, is rather 
complicated. 

The engine plant consists of six E. P. Allis Com- 
pany cross-compound engines, with cylinders 32 in. 
and 62in. in diameter and 60 in. stroke, each 
rated at 2000 horse-power. Each engine drives 
directly a 1500-kilowatt multipolar generator of 
the twelve-pole type, built by the General Electric 
Company, and similar to the one which was in 
operation at the World’s Fair. This generator has 
already been fully described in these articles. Fig. 
298 gives a good idea of the machine, and Fig. 297 
shows the inside of the station in which these 
machines are running. These generators have 
their armatures mounted directly on the engine 
shaft next to the flywheel, and have a speed of 75 
revolutions, giving an output of 3000 amperes at 
500 volts. The condensing plant for both stations 
consists of the improved Wheeler surface con- 
densers, one condenser for each engine. The same 
type of condenser is also used in the West End 
Street Railway Company’s power station at Boston, 
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where very satisfactory results have been attained. 
The oflices, store-room, and entrance are on the 
Division Avenue side, and no pains have been 
spared to make this one of the most complete, as it 
is one of the largest power stations in the country. 

As already mentioned, the system of live steam 
piping adopted is duplicate throughout. Two large 
mains, 20 in. at their point of largest diameter, and 
dropping off to 14 in. in diameter, extend the entire 
length of each boiler floor, and are connected to 
the steam drums on each boiler by headers 8 in. in 
diameter. 
a separator, and theace, by means of four 
pipes, to four mains extending under the engine- 
room floor. 
can feed into any main, and any portion of the 
mains of any boiler can be put out of connection. 
For operating non-condensing, each side of the 
engine. room has a duplicate system of 36-in. exhaust 
pipes, makiog four pipes in all. Each duplicate 
set of pipes enters a 42-in. standpipe, with a Stein 
exhaust head 84 in. in diameter. Each engine is 
also fitted with a receiver, separator, and reducing 
valve. Lubrication is secured by a special system 
of piping from an oil reservoir, situated over the 
economiser room, to each of the bearings, whence 
the oil passes to a filter and is thence pumped back 
to the reservoir. The engine-room also contains 
two travelling cranes of 30 tons capacity each. If 
for any reason the engines should exceed their rated 
speed by more than 10 per cant., an automatic stop 
valve for that especial purpose, closes and cuts off 
the steam. This stop valve is automatically worked 
by a special governor. The drip system in the 
engine-room is very complete, the water of con- 
densation being returned to the boilers by means 
of automatic drip pumps. Water from the boiler- 
house pipe drips is returned to the boilers by gra- 
vitation in the usual manner. The switchboard is 
situated on a elevated platform at one end of the 
station and overlooks it. In general appearance it 
resembles the one in the central power station of 
the West End road of Boston. 

The feeder panels are on an inclined board in 
front of the main switchboard. 





THE PHILADELPHIA PNEUMATIC 
POSTAL SYSTEM. 

Tue authorities in this and many Continental 
countries have made extended use of pneumatic tubes 
for the transmission of telegrams and like messages for 
many years past, and a commencement was once made 
of a large-size tube to convey the mails to Euston. 
This installation, however, was not completed, and a 
part of the tube has since, we believe, been utilised as 
a conduit for electric lighting mains. In America, in 
spite of the great hurry which characterises all busi- 
ness proceedings, and of the feverish anxiety to 
expedite the transmission of intelligence, no use has 
been made of the pneumatic system until quite recently. 
Some years ago, Mr. John Field, the postmaster at 
Philadelphia, found that the means at his disposal for 
handling mail matter were inadequate to his needs, so 
he made a visit of inspection to European cities to 
study the methods in use there, and, as a result, 
reported strongly in favour of the pneumatic system, 
as operated in Berlin. He found the Government 
difficult to move, but eventually it was determined to 
give the matter a trial. Naturally, with nearly 
40 years’ European experience to draw upon, the 
American engineers were able to go a long step in 
advance of anything that has been done on this side of 
the Atlantic, and to provide, not merely for tele- 
graphic messages, but also for letters. In London, 
the standard size of tube, which is of lead, is 2} in., 
although there are some 3-in. tubes in existence. 
In Paris 2}-in. wrought-iron tubes are employed, 
and in Berlin 24-in. and 3-in. tubes of the same 
metal, but in Philadelphia the diameter is 6} in. 
The carriers are 9 in. long, and each holds 200 
letters, although 100 to 150 is about the average load. 
They can be despatched at the ré te of eight per minute, 
which gives a me poo J of 48,000 letters per hour, but 
this is far beyond anythiog that has been done so far. 
The speed of travel is the same as in this country, 
30 miles an hour. 

The contractors, the Pneumatic Transit Company, 
of New Jersey, originally intended to lay down 
wrought-iron pipe, but on trial it was found that the 
diameter varied so considerably that the pipe was re- 
jected. It was then determined to use bored cast-iron 
water pipe, but there was difficulty in getting the 
long length of 6500 ft. bored in the limited time at 
disposal. In the emergency, Mr. A. Falkenau 
devised a new form of boring machine, and ex- 
temporised a number of them so rapidly, that he 
completed the entire job between November 8 and 
December 31, 1892. As it is an essential feature of 
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Valves are arranged so that any boiler | 


the pneumatic system that the carriers shall go easily 
round bends of moderate radius, Mr. Falkenau saw 
that there was no necessity for the bore of each tube 
to be perfectly straight. What was wanted was that 
it should be uniform and continuous. So he aban- 
doned the rigid boring bar, and in place of it employed 
a flexible reamer that was pulled through the tube. 
To increase the speed of working, he used an air cur- 
rent from a Sturtevant blower to remove the borings 
and keep the cutterscool. This answered very well, but 
was a serious annoyance to the neighbourhood, for the 
graphitic carbon was winnowed from the iron dust, and 


Each of these mains is connected with | permeated the air for the entire block, doing consider- 
20 in, | able damage. The machine is shown in Figs. 1 to 6, on 


page 661, the engravings being prepared from dia- 
grams illustrating a paper read by Mr. Falkenau 
before the Engineers’ Club of Philadelphia. The pipe 
A rests on a fixed support B, and an adjustable sup- 
port C. The bar D is carried in two bearings E, E, and 
is driven by the gear wheel shown. On the end of this 
bar is the cutter bead G, which is pulled through by 
the feed screw, passing through a bearing K clamped 
to the end of the pipe. By turning the handwheel L, 
which carries a split nut, the feed is effected. M is 
the air pipe. 

The bends were made of brass, of 6 ft. radius, The 
joints were spigot and socket, and to secure alignment 
the bell ends were counterbored 4 in. in depth, and 
the spigot ends turned to fit. The jointing was done 
with oakum and lead. The air is compressed by a 
Clayton duplex air compressor, with 10-in. steam 
cylinders and 18-in. air cylinders, all of 24 in. stroke. 
Thirty horse-power is developed in maintaining 7 lb. 
air pressure. The air is delivered at a pressure of 
7 1b. per square inch into a reservoir, where the 
moisture drains off ; so far there has been no trouble 
in the pipe from rusting. The air passes through the 
transmitting apparatus into the outgoing line of pipe, 
terminating in the receiving apparatus, which is 
normally closed to the atmosphere. Ata point in the 
pipe just anterior to the apparatus a branch is taken 
off, diverting the airthrough the transmitter of the 
sub-station, and thence into the return pipe to the main 
post-office, the distance between the two stations being 
2928 ft. The return air enters the tank from which the 
compressor draws, and thus the same air is kept cir- 
culating, losses being made up from the atmosphere. 
The transmitter is shown in Figs. 7 and 8, and is exceed- 
ingly simple. A part of the pipe is inclosed within a 
case, and can be rotated so that it comes opposite a 
hole in the case, the air meanwhile blowing through 
the case, which is wider than the pipe that turns in it. 
The carrier is dropped through the hole and the mov- 
able piece of pipe turned into the main line, when the 
carrier is immediately forced forward into the pipe by 
theair pressure. There is a time lock on the trans- 
mitter to prevent it being operated at shorter intervals 
than about 10 seconds. The transmitting apparatus 
is the same at each end of the line. 

The receiving apparatus at the central post-office is 
different from that at the sub-station. The former is 
shown in Fig. 8. It will be seen that the return 
pipe ends in a short tube having its extremity closed 
by a valve gate. The air can escape through a number 
of ports formed round the tube, and communicating 
with the tank from which the compressor draws its 
supply. After the carrier has passed these ports, the 
air in front of it is imprisoned, and being driven for- 
ward, is compressed to about 20 lb. on the square inch. 
This air, passing the pipe C, operates a controlling 
valve, which admits air through the pipe D under a 
piston connected to the gate valve. The piston 
then makes its stroke and opens the gate just as 
the carrier comes to rest in front of it. The slight 
pressure of air existing in the pipe then ejects the 
carrier on to the table. In passing out it strikes the 
toe E, which effects the closing of the gate valve. At 
the sub-station the construction of the receiving appa- 
ratus, which is shown in Fig. 9, is quite different 
from that just described. The tube A, closed at its 
back end, is mounted on-trunnions. The open end 
matches the end of the incoming tube at the joint C. 
To the back end of the receiver is attached a rod D, 
connecting it to a piston in the operating cylinder E 
below it. A carrier entering the tube A compresses 
the air between itself and the end of the tube. This 
air, passing through the tube (+, actuates the controlling 
valve I’, and causes compressed air from the pipe H to 
be admitted under the piston of the operating cylinder. 
This then rises and tilts the receiver to the position 
shown in dotted lines. The carrier falls out on to the 
lever K, which, moving to the position K’, reverses 
the controlling valve, and restores the parts to their 
original positions. This apparatus has worked regu- 
larly two or three hundred times a day since its instal- 
lation. 

The carriers (Figs. 10 to 12) are 5} in. in diameter 
and 18 in. long, with canvas packings at each end 
making them up to 6,', in. in diameter. When they 
are reduced by wear to 6in. in diameter, they need 
new packing rings, but they will run 550 miles without 





repairs. he weight of the carrier is 94 Ib. ; it is 


provided with a buffer at one end. 





It is proposed to gradually extend the system all 
over the city for the purpose of transmitting parcels 
as well as mails. The tubes will be laid on a com- 
bination of the radial and circuit systems. The 
main central pumping station will be established 
near Twelfth and Market streets, and there will be 
other stations at different points. Each station will 
be the centre of a number of local circuits. Oa these 
circuits sub-stations will be established about six 
blocks apart, so that messages and packages can be 
quickly delivered to intermediate points by boys. 





RADIAL DRILL. 

On page 653 we give an illustration of a radial 
drilling machine, constructed by Messrs. Thomas 
Shanks and Co., Johnstone, for a well-known railway 
company. The spindle, which is 3in. in diameter, 
can be stopped, started, and reversed by a sing'e 
movement, and can be made to run either at quick or 
slow speed, the difference being that corresponding to 
drilling and tapping speeds. The movement of the 
spindle is stopped in an instant, independent of revers- 
ing, and ‘‘blind” holes can be tapped without any 
releasing apparatus with ease. The box form of the 
radial arm gives great rigidity to resist the upward 
pressure of heavy drilling, and its easy rotation is 
secured by its resting ona roller. The spindle is over- 
balanced and readily disengaged for tapping. It will 
be noted that the machine is provided with vertical 
adjustment, double purchase gear, chucks for drilling, 
tappiog, and studding, &c. Its radius is 7 ft. 





SUCTION PUMP HOPPER DREDGER 
‘*SCHELDE II.” 

WE illustrate on the two-page plate accompanying 
this issue a suction pump hopper dredger which Messrs. 
L. Smit and Son, Kinderdijk, Holland, constructed 
for Mr. N. v. Haaren, Nymegen, and intended for 
work on the Scheldt near Antwerp. The vessel may 
discharge the spoil pumped from the bed of the river, 
or from the holds of barges lying alongside, into its 
own hopper, into barges, or through piping on to the 
banks of the river a considerable distance from the 
ecene of dredging operations. As shown on the plan 
and sections (Figs. 2 to 4), the suction pipe, instead of 
being swung overboard, as is the ordinary practice 
with British-built boats, is placed suspended through 
a central well in the ship, and the suction end of the 
pipe may be drawn upon within the well. At the rear 
end, of course, it is provided with a movable coapling 
with sluice valve in a five-way pipe connection. The 
contrifugal suction pump is placed opposite the five- 
way connection, and from it there is a vertical 
pipe extending above the deck, through which the spoil 
may be discharged along two horizontal pipes into the 
ship’s hopper, along pipes extending overboard to the 
shore, or through other pipes into barges. luice 
valves are fitted to all these pipes. The pipes for 
discharging into barges have T-shaped discharging ends 
as shown on Fig. 4, and these can be swivelled down 
into the barges to prevent the sand being blown away 
by a high wind. They can be taken inboard and 
stowed away if desirable. For pumping spoil from 
barges, a separate suction pipe is provided, and hung 
by a chain, so that it can be let down into the hold of 
any barge. ; 

The hoppers for the dredged spoil havea capacity of 
760 tons, and their position is shown on Figs. 2 and 3. 
The side walls are sloped, and arrangements are made 
whereby the hoppers can be emptied overboard through 
pipes to the river banks by means of the centrifugal 
pump, as well as through the hopper trap-doors in the 
usual way. Above the main trap-doors there is 
arranged a series of other but smaller doors, also 
adapted to open downwards. The trap-doors are 
double-folding, and are separated from the well by 
passages, which are open at the top and bottom and 
extend throughout the length of the hopper on both 
sides of the well. They serve as passage-ways for the 
hauling-up chains of the large, the lower, trap-doors. 
Between the top and bottom doors passage-ways are 
formed. These ‘flap passages” communicate at their 
after ends, by means of pipes fitted with sluice valves, 
with the five-way pipe connection already referred to. 
At the forward ends the “‘ flap passages ” are arranged 
to open into an athwartship chamber, which commnni- 
cates directly with an open passage located at the 
forward end of the well. The passages are separated 
from this chamber by sluice valves, which enables the 
inflow of water into the flap passages to be regulated. 
For emptying the hold the upper flap doors are 
opened as much as is necessary. Spoil falls into the 
flap passages and is mixed there with the required 
amount of water, and thence is sucked up by the sand 
centrifugal pump. By opening or closing different 
valves this sand can be forced ashore or into the barge 
lying alongside. 

The dimensions of this dredger are: Length, 48 
metres (1574 ft.); width, 8.60 metres (28 ft. 3 in.) ; 
depth, 3.90 metres (12ft. 9in.). The diameter of 
sand pump is .60 metre (23.6 in.). The diameter of the 
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suction-pipe is .55 metre (21.66 in.). The centrifugal 
pump is driven by an auxiliary engine of 150 indicated 
horse-power. As is shown by the engraving (Fig. 1), 
the vessel is rigged with one wooden pole mast only. 
A steam anchor winch serves for hauling up the suction 
pipe, and can be handled from the bridge. Derricks 
and sheerlegs, together with two hand winches placed 
on the after deck, are used for handling the different 
pipes. A steam steering gear stands on the bridge. 
‘The crew’s and captain’s rooms are spacious and well 
ventilated. Electric light installation on board the 
vessel enables work to proceed at night if desired. 
The owners claim that this vessel empties itself and 
forces the spoil from its holds ashore in less than 30 
minutes. 

The propelling engines were constructed by Messrs. 
Léhnis and Co., engineers, Rotterdam. The boilers 
are shown by Fig. 5, and the engines by Figs. 6 and 7 
on the two-page plate. By means of a lcose coupling, 
the engines may be utilised for driving the sand centri- 
fugal pump or the propeller, The engines are of the 
triple-expansion type, with cylinders 11 in., 164 in., 
and 27 in. in diameter respectively, the piston stroke 
being 18in. They are, as shown by the engravings, 
a straightforward job, so that only some general 
dimensions need be given. The air pump is single act- 
ing, with cylinder 1] in, in diameter by 7 in. stroke, and 
the valves are Kinghorn’s multiplex disc type. The cir- 
culating pump is also single-acting, with cylinders 10 in. 
in diameter by 7 in. stroke, and it is fitted with india- 
rubber valves. The cooling surface of the condenser 
is 600 square feet. The crankshaft is of steel, 5} in. in 
diameter. There are two boilers, as shown, the dia- 
meter of each being 9 ft. 10 in., and the length the 
same measurement, 9 ft. 10 in. The total heating sur- 
face is 1700 square feet, and the working steam pres- 
sure is 150 lb. per square inch. 








THE PHYSICAL SOCIETY. 

A SPECIAL meeting was held on November 22, 1895, 
Captain W. de W. Abney, President, in the chair. The 
following resolution with reference to the Articles of 
Association was passed : 

In Article 33 to strike out the words “‘by the payment 
of 107. in one sum,” and in place of this to insert the 
words ‘‘the composition fee shall be for every member 
who shall not have paid the annual subscriptions fifteen 
times the amount of the annual subscript’‘on payable by 
such member, and for any member who shall have already 
paid ten or more annual subscriptions, ten times the 
amount of the annwal subscription payable by such member.” 
The ordinary meeting then took place. _ 

Dr. G. Johnstone Stoney exhibited a print of Professors 
Runge and Paschen’s photograph of the spectrum of the 
gas obtained from clevite, amg with a diagram illus- 
trating the manner in which these observers have arranged 
all the lines obtained in two sets, each set containing three 
series of lines. Dr. Stoney also drew attention to the 
resemblance between each of these sets of three series of 
lines and the similar triple series obtained in the case of 
the metals of Mendelejeff’s first group. The lines of the 
different series in the case of the gas obtained from clevite 
have certain definite peculiarities which permit of their 
identification and selection. The two gases, to the pre 
sence of which the two sets of lines are —s due, 
can be partly separated by diffusion through a plug of 
asbestos. Professor Ramsay’s observation that by suit- 
ably altering the pressure of the gas the predominance of 
the lines in either of the two sets can be increased, is, 
however, against the theory that the two gases are really 
separated by diffasion. Three of the original negatives 
taken by Professor Rowland, when preparing his map of 
the solar spectrum, were also exhibited. 

Dr. Gladstone said he had examined the spectrum of 
the gas in two tubes, one of which had been filled by 
diffusion through an asbestos plug, and the helium line 
(D;) was certainly brighter in one tube than in the other, 
though the brightness of the remaining lines appeared 
about the same in both tubes. As to the difficulty of 
allocating the new gases in Mendelejeff’s, Table, it ap- 
peared to him (Dr. Gladstone) that they would ‘have to be 
put in the first group, between hydrogen and lithium. 
An examination of the successive differences between 
adjacent members of the metals in the first group showed 
that these differences increased as we go downward. If 
then the new gases have atomic weights of, say, 2 and 4, 
we should have for these differences 2, 2, 3, 16, 16, 26, &c., 
instead of 6, 16, 16, &c., as at present, The important 
point which required investigation was whether these two 
gases were really simple bodies or not, 

Professor Silvanus Thompson asked if Runge and 
Paschen had performed a similar analysis of the lines in 
the spectra of other elements besides the members of the 
first group. He would also like to know if in the case of 
any element besides hydrogen the lines would be arranged 
in a single series. 

Dr. Stoney, in reply, said that the spectra of most of 
the metals had been analysed, the chief exceptions being 
iron, nickel, cobalt, and manganese. There was no other 
- gaa” besides hydrogen which gave a single series of 
ines. 

_ Professor Herschel gave an account of a line of reason- 

ing what had led him many years ago to a formula re- 

sembling that expressing Balmer’s law for the hydrogen 

lines, namely, 5 =1- .% 
n 

The Chairman (Captain Abney) drew attention to 
the fact that Runge expressed his results to yayoth 


of an Angstiim unit, although Dr. Stoney said the 
measurements could only be made to within ,',th of 
a unit. There was great lack of uniformity in the 
methcds of drawing spectra in general use. He 
strongly recommended the placing of the red end of the 
spectrum to the right, so that the wave-lengths increased 
from left to right. As to the three series of lines ob- 
tained in the case of most elements, it was not conclu- 
sively proved that they were not due in each case to three 
distinct kiads of molecules, and it will probably be found 
that there are more than two simple gases present in the 
gas evolved from clevite. 

Mr. R. Appleyard read a note on the action of sulphur 
vapour on copper. When a copper wire is exposed for 
some time to the action of sulphur vapour, it becomes 
entirely converted into sulphide of copper, and it is found 
that there isa fine axial hole running down the rod of 
sulphide formed. Rods of copper of square section, cut 
from a block of copper after exposure to the action of 
sulphur vapour, also exhibited the axial hole, the rod of 
sulphide formed being of circular cross-section. In every 
case the diameter of the rod of sulphide formed is about 
twice that of the original rod of copper. Delta metal 
was found to be unacted upon by the sulphur vapour, 

Mr. Appleyard then read a paper on a “ Direct-Reading 
Platinum Thermometer.” This form of platinum thermo- 
meter has been devised with the view of determining the 
temperature of the dielectrics «employed in some experi- 
ments on the variation of the electrical resistance of 
dielectrics with temperature. The thermometers consist 
of six platinum coils, each of about 7 ohms resistance, 
attached to thick copper leads. A slide-wire Wheat- 
stone bridge is employed to measure the resistance. The 
stretched wire is 3 metres loog and the moving contact so 
arranged that it is impossible to damage the wire. The 
auxiliary coils used in connection with the bridge are 
immersed in a bath of paraffin oil, the temperature of 
which is maintained constant, and a little above that of 
the air, by means of a glow lamp immersed in the oil, 

Mr. Appleyard also read a “‘ Historical Note on Resist- 
ance and its Change with Temperature,” in which he 
showed that the earliest measurements of the variation of 
resistance with temperature were made by Lentz in 1833. 
Some experiments on this subject made by Davy were also 
referred to. and some of the experiments were repeated 
before the Society. 

Mr. Trotter said he agreed with the author that the 
‘* reserve of precision ” at our disposal on account of the 
delicacy of some of the modern instruments ought to be 
made use of to facilitate the rapid performance of many 
measurements where the utmost accuracy is not neces- 
sary. He had the impression that platinum-silver was 
not now considered the best material for use as the bridge 
wire. 

Mr. H. F. Burstall explained the differences between 
the temperature as measured on the mercury, air, an 
platinum thermometers. At a temperature of about 
40 deg. the platinum thermometer read about 0.4 deg. 
and the mercury thermometer about 0.1 deg. below the 
air thermometer. Professor Callendar had obtained 
measurements of temperature correct to within 0.1 deg. 
by using a Weston voltmeter and an ordinary Whea»- 
stone bridge, the variations of resistance, and hence the 
temperature, bsing read directly from the deflections on 
the voltmeter. 

Mr. Rhodes thought that except where extreme accu- 
racy was necessary, the mercury thermometer was very 
much more convenient than the platinum thermometer. 

Mr. Burstall said the great convenience of the platinum 
thermometer lay in the fact that the scale could be read 
at a distance of many yards from the point where the 
temperature was being measured, and hence it could be 
used in many places where it would be impossible to read 
a mercury thermometer. 

Mr. Blakesley considered that the author was somo- 
what bold to state that it was for general purposes never 
necessary to measure temperature to nearer than one- 
tenth of a degree. 

The author having replied, the Society adjourned till 
December 13. 


BOILER EXPLOSION AT CHEADLE. 

A FORMAL investigation has been held at Cheadle with 
reference to a boiler explosion which occurred on August 22 
at Brook House Farm, and by which one person lost his 
life. The Commissioners were Mr. Howard Smith, 
barrister-at-law, and Mr. Holland Harrison, consulting 
engineer. Mr. (rough conducted the case for the Board 
of Trade. 

Tn opening the proceedings, Mr. Gough stated that the 
boiler wa3 of the vertical internally fired class, and was 
bought second-hand in 1885 by Mr. Thomas Goodwin 
from a Mr. ‘Ainsworth (since deceased), bub the precise 
age could not be ascertained. In December, 1894, Mr. 
Goodwin, who had never used it, sold it to Mr. Taylor, of 
Brook House Farm, and it was fixed there, together with 
an engine and a chaff-cutter, for the sum of 137. There 
were two safety valves attached to the boiler, and Good- 
win adjusted these to blow off at a pressure of 15 lb., at 
the same time advising Mr.. Taylor to have the boiler 
insured. Although Mr. Taylor was not in any way ex: 
perienced in the management of boilers, he did not follow 
this advicé, and the boiler was neither examined ncr 
insured. In May, 1895, leakage occurred at one of the 
safety valves, and Taylor called in a person named Thorpe, 
who, though a grocer at present, had had some ex perience 
asamechanic. Thorpe examined both valves, and found 
that one was quite out of order, and could not be re- 
paired. He, therefore, set the other one right and fixed it 
to blow off at 221b. The steam gauge was purchased by 
Mr. Goodwin with the boiler in 1885, and so far as Mr. 
Gough could ascertain, it had never been tested to see if 








it was accurate or not. It would be shown in eviderce 





that the pressure was higher than that given by Mr. 
Taylor or Mr. Goodwin. The explosion occurred on 
Thursday, August 22, and was of a somewhat violent 
character, the barn being blown down, and a Jad named 
Wrench, who was working in the loft upstairs, killed. An 
inquest was held, and a verdict of accidental death was re- 
turned. The jury added a rider to the effect that ‘the 
Government should provide some means by which boilers 
might be registered.” 

Mr. Thomas Taylor, tenant at Brook House Farm, de- 
tailed the circumstances connected with the purchase of 
the boiler. Goodwin did nob advise him to have it in- 
sured ; in fact, when witness asked him about insuring it 
he said he must wait till it was finished and cleaned up. 
That had never been done, and the boiler. had not been 
examined or insured. He knew nothing about boilers, 
and left the weight on the lever as placed by Mr. Good- 
win. When Mr. Thorpe attended to the valve, be set ib 
to blow off at 221b. by the gauge. Witness detailed the 
various methods he adopted of ascertaining the height of 
the water as shown by the float, and the system of work- 
ing the boiler. 

Mr. Thomas Goodwin, who described himself as a 
working mechanic and engineer, said he bought the 
boiler from Mr. Ainsworth, of Salford, about 10 years 
ago, and gave 14/. for it. In December, 1894, he sold it 
to Mr. Taylor, but did not give him special instructions 
as to pressure, though he advised him to have it insured 
at once, and he would then be told at what pressure he 
must work. Witness fitted the chain aud weight of the 
float so that there should always be 8 in of water above 
the firebox, and he told Taylor to stop working when the 
weight was 2 in. off this, so as to be on the safeside. The 
pressure, when he last saw the boiler, was 27 lb. 

By Mr. Howard Smith: Unless it had been tampered 
with, the safety valve should have blown off before it got 
to 27 1b., but it must, he thought, have been rendered 
inoperative. He did not expostulate with Mr. Taylor 
for working the boiler at so high a pressure, as he 
thought it would be no use doing so 

Mr. James Thorpe said that in May last the safety 
valves were in a deplorable condition, one being so bad 
that it was past repairing. He thought the boiler safe 
at 27 lb. pressure, but did not know whether the steam 
gauge was correct. His opinion was that the explosion 
was due to shortness of water. He thought the boiler 
had been red-hot, and excessive pressure generated. The 
appearance of the plates showed that there had been over- 
heating. After he had examined the exploded boiler he 
came to the conclusion that it was strong enough to stand 
60 lb. pressure. 

Mr. Robert Watt, engineer-surveyor to the Board of 
Trade at Liverpool, deposed to having examined the 
boiler since the explosion. He tested the steam gauge, 
and found that it was very erratic in its working. fis 


d | thought the gauge was out of order before the explosion, 


as ib was found on examination to be choked with rust. 
There were signs of overheating of some of the platee, 
and he was of opinion that there were not more than 8 in. 
of water in the boiler when the explosion took place. 
That depth of water would be sufficient to account for the 
force of the explosion. The safety valve was much tov 
small, and one valve of such a size was quite insufficient. 

Mr. Charles D. Williams, senior engineer to the Board 
of Trade at Liverpool, stated that his opinion was that 
the explosion was due to over-pressure and shortness of 
water. It seemed clear to him that the boiler had been 
worked with only 2 in. or 3 in. of water. 

Addressing the Court, at the invitation of the Commis- 
sioners, Mr. Goodwin said if the boiler had been worked 
according to his instructions it would not have burst, and 
the height of the water would have been sufficient. 

Mr. Thorpe repeated his conviction that the boiler ex- 
ploded through shortness of water, and that the increased 
pressure he put on the safety valve had had nothing what- 
ever to do with it. 

Mr. Howard Smith then summed up at considerable 
length, and in conclusion said that Mr. Taylor, the owner 
of the boiler, was to blame for the explosion, because he 
had not had the boiler properly examined and tested when 
he bought it. Goodwin was more to blame even than 
Taylor, because he had fitted up the boiler in a careless 
manner, not taking the precaution to see that the wire 
attached to the float was the right length, thereby allow- 
ing the water in the boiler to get too low. Thorpe, the 
Commissioners considered, was not to blame, inasmuch as 
the boiler would have exploded even if there hed been 
another safety valve. He had, however, acted somewhat 
recklessly in closing one of the safety valves. 

Mr. Gough then asked for costs against Mr. Taylor and 
Mr. Goodwin, and said that the cost of the investigation 
was about 50/. 

The Commissioners then ordered Mr. Taylor to pay 51. 
and Mr. Goodwin 10/. to the Board of Trade towards the 
costs. This was certainly treating the matter from a 
lenient point of view. 





South Arrican Gotp.—The out put of gold in the Wit- 
watersrandt district in September amounted to 194,764 oz., 
as compared with 176,700 oz. in September, 1894, 129,585 
oz. in September, 1893, 107,853 oz. in September, 1892, 
65,602 oz. in September, 1891, and 45,467 oz. in September, 
1890. The aggregate output for the first nine months of 
this year was 1,711,337 oz., as compared with 2,024,159 oz. 
in the whole of 1894, 1,478,473 oz in the whole of 1893, 
1,210,868 oz. in the whole of 1892, 729,238 oz. in the whole 
of 1891, and 494 869 oz. in the whole of 1890 It will be 
seen that the production for the first three quarters of 
this year exceeded the production for the whole of 1893, 
1892, 1891, and 1890. At thesame time, the output appears 





to have sustained a slight check in September as compared 
with August. 
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THE DEFLECTED ARC SYSTEM 





Fic. 6. 


At various times* we have called attention to the 
Thomson and to the Bernardos systems of electric 
welding, pointing out the particular kinds of work for 
which they are suitable. Both have succeeded to a 
limited extent in this country, but still there is an 
immense range of work for which both are unsuitable, 
either mechanically or economically. <A third system 
is now being introduced by Mr. T. Scott Anderson, of 
the Royal Insurance Buildings, Sheffield, who has 
sent us a considerable number of samples of work done 
by the new process. It is known as the Zerener 
system, and is founded on ‘he well-known phenomenon 
of the deflection of the electric arc by a magnet. The 
mutual action of an electric current and a magnet is, 
of course, the basis of dynamos, galvanometers, and of 
most forms of electric instruments, but the effect is 
nowhere so strikingly showo as when a powerful 
electro-magnet is placed beside an arc playing between 
twe carbon points. The are is then driven outwards 
until it resembles a blowpipe flame, and can be used 
as such, but with this difference, that the temperature 
is enormously higher. It will be readily imagined 
that with this flame some very difticult jobs in solder- 
ing, brazing, and welding can be attacked with much 
batter prospects of success than if any other means 
are employed. 

There are two forms of apparatus for applying the 
deflected arc, according to the size and power of the 
flame required. Fig. 1 shows the smaller form. The 
current passes from carbon to carbon, forming the arc, 
and the feed is arranged by means of a small thumb- 
spring. By means of the horseshoe electro-magnet, 
the position of which is adjustable, the arc is deflected 
at will to any position, and the heat is thus spread 

* Sse ENGINEERING, vol. xlii, page 324; vol. xliii., 
page 22; vol. xlv., pages 85, 572; vol. xlvi., page 571; 
vol. xlvii., page 56; vol. xlviii , pages 391, 413; vol. xlix., 
page 523; vol. lii., pages 411, 756 ; vol. liv., pages 19, 376, 
417; vol. lviii., pages 175, 182. 
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Fig. 5. 


over any desired area. One of the smallest of these 
plants, operated by one workman, and driven by a 
5 indicated horse-power engine, has made 2000 brazes 
in a week of 54 hours, and Figs. 3 and 4 show 
specimens of the work thus done. Tubes of brass, 
copper, aluminium, steel, and iron have been thus 
brazed as brass to brass, copper to copper, or as copper 
to steel, brass to iron, Xc. 

A large number of trials have been successfully 
carried out to meet the requirements of the cycle 
trade, and two complete plants for this work are 
already in use. Fig. 4 shows a part of a bicycle frame. 

In large work the automatic apparatus is used 
(Fig. 2); the principle is precisely the same, but here 
an automatic arrangement is employed for feed- 
ing the carbons, and instead of the apparatus 
being held by the workman, it is suspended or 
placed in any position required. A considerable 
amount of work has been done by this large 
plant, which varies from 150 to 300 amperes out- 
put. Steel pipes from in, to 4in. thick have been 
longitudinally welded, the rate of work comparing 
favourably with the present system of riveting. Deck 
plates up to 2 in. thick have been satisfactorily 
welded, and a plant for this particular work, and also 
the ordinary requirements of a shipyard, is being 
erected, 

Seam welding is probably the finest production of 
the deflected arc system ; we have before us a sample 
weld in a plate ,4 in. thick, 34 in. long, and 8 in. 
wide, seam welded from top to bottom. 

Fig. 5 shows the bottom brazed into a steel barrel. 
The joint, however, can be equally well welded with a 
slightly larger expenditure of current. These barrels 
are welded throughout, ends, longitudinal seam, and 
bung ; the horse-power required for this work is about 
18 actual, and a steel barrel of 40 gallons capacity has 
been commenced and finished in just over one hour. 
Within the last few months two plants for barrel work, 





ELECTRIC WELDING 


Fie. 7. 


to turn out together some 300 per week, have been 
erected. Another application of the system is the 
production of hardened and tempered sections for reap- 
ing machines, the work being done by a slightly 
different machine. Fig. 6 showsasample of pipe weld- 
ing, and Fig. 7 a brazed joint. , 
‘or ordinary machine repairs, castings, boiler 
plates, locomotive shop works, &c., the system is 
equally suitable. The plant required for such opera- 
tions is of a simple description ; no accumulators are 
necessary, and where a lighting plant is installed of 
suitable output, the cost of accessories is not large. 
The portability of the apparatus is a great advantage ; 
any work can be carried on in situ, and the extensive 
range of work possible by one plant should lead to 
very considerable application, more particularly where 
the ordinary methods of welding are impracticable. 





Cantor Lecrures.—On Monday, December 2, Mr. 
Worby Beaumont will commence at the Society of Arts a 
course of three Cantor lectures on the subject of ‘' Mecha- 
nical Road Carriages.” The first lecture will deal prin- 
cipally with the history of the subject, the second with 
general principles, and the third with an account of the 
more recent efforts which have been made to develop a 
system of mechanical vehicles for common roads. 





Tue SipertaAn Raitway.—The works, perhaps more 
especially on the eastern portion, are b2ing pushed ahead 
with increased energy, and numerous workmen have been 
sent from Russia and Western Siberia to the more central 
and eastern districts. A staff of Italians and Belgians 
has been engaged for the more difficult brickwork, gangs 
of Siberian prisoners have been organised, and the 
Siberian regiments have been enlarged. Cossacks are 
being despatched vid Odessa to Eastern Siberia, and 50 
families have been sent from Orenburg to Usuri district. 
Thess Co wack families recsive a plot of land, agricultural 
implements, horses, and about 100/. in money. 


eR REN 








es AEM Leal tes dat SOR TLIC 














Nov. 29, 1895. ] 


ENGINEERING. 





665 








BROWN’S HORSESHOE ROASTING FURNACE. 


MESSRS. FRASER AND CHALMERS, LONDON AND CHICAGO. 
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In the development of metallurgical processes, much 
attention has of late years been directed to im- 
provements in mechanical ‘appliances for the econo- 
mical handling of low-grade ores. With the compara- 
tive exhaustion of the surface ores, the necessity 
became more and more urgent for an economical 
method of roasting the sulphide ore, which was rapidly 
becoming the larger source of metalliferous supply. 
Hand-stirred reverberatory furnaces have been gradu- 
ally superseded by mechanical appliances. Revolving 
cylinders have been employed quite extensively, but, 
owing to their limited capacity with the more refrac- 
tory ores, they are now being superseded almost 
entirely by mechanically stirred reverberatories. In 
the earlier attempts to introduce mechanical appli- 
ances for this type of furnaces, it was found that, 
owing to the heat and the fumes, such mechanism was 
rapidly destroyed. In 1890 and 1891 Horace F. Brown, 
a mining engineer, now at 835, Manhattan Building, 
Chicago, Ill., U.S.A., introduced a new type of 
mechanically stirred reverberatory furnace, wherein 
the mechanical appliances were protected from the 
heat and fumes of the furnace by means of a slotted 
wall or partition, which cut off the working me- 
chanism from the main roasting hearth. Through the 
slotted walla laterally projecting arm extended over 
the furnace hearth, upon which were secured rabble 
points for stirring and advancing the ore ; this simple 
arrangement has entirely overcome the difficulties that 
were first experienced on account of the heat and 
fumes, and by successive stages of development 
mechanically stirred reverberatories have been so far 
perfected as to be recognised as a thoroughly practical 
means of desulphurising, chloridising, and cooling 
refractory ores. The illustrations above show the 
construction of a combined furnace now being erected 
for the Bi-Metallic Mining Company at Philipsburg, 
Montana, U.S.A. This furnace is built along the old 
cooling floor of the mill, and an extension hearth is 
provided, which is brought around over the existing 
system of leaching tanks. By this arrangement the 
ores, after being roasted and chloridised, are cooled, 
and at the same time conveyed to the leaching tanks 
by the same mechanism used in roasting, without any 
additional cost, or loss in flue dust. 

The mechanical arrangements for cooling and stirring 
the ore are exceedingly simple and effective. The 
rabble points are attached to the laterally projecting 
arm of an L-shaped carriage running on iron tracks 
and operated by means of a cable, arranged and driven 
exactly the same as an ordinary cable railway system. 
Any required number of stirring carriages can be used, 
according to the length of the furnace and the nature 
of the ores to be treated. The gripping and releasing 
action of the clutch mechanism is entirely automatic, 
and is accomplished by the forward movement of the 


levers in contact with fixed stops. The lower half of 
the slotted wall is formed of fireclay tilings built in 
the hearth, and the upper half of the wall by tilings 
which form a portion of the main arch, their ends ex- 
tending downwards within a few inches of the upper 
end of the lower tilings. As now constructed, the 
hearth of this class of furnaces is perfectly accessible 
from all points, by means of suitable openings in the 
outer walls, and the lower tilings can be removed and 
replaced as may be desired, without cooling down the 
furnace, 

The capacity of this class of furnaces is limited to 
the square feet of roasting area, and by the nature of 
the material to be treated. Experience has shown 
that in roasting heavy sulphides of lead and iron, or 
iron and copper sulphides, which have been crushed 
through a four-mesh screen, a duty of 1 ton for each 
30 square feet of the roasting area can be relied upon, 
roasted down to about 4 per cent. of sulphur. For 
chlorination purposes, where the ores are crushed fine, 
a duty of 1 ton roasted to .5 of 1 per cent. for each 20 
square feet can be relied on as an average, and in 
some cases this duty can be largely exceeded. The 
plant illustrated is termed by the manufacturers a 
‘special furnace,” from the fact that in size and 
detail of ground plan it was specially arranged to 
meet the requirements of an existing plant. The 
furnace is intended to have a capacity of 150 tons per 
day. The material treated consists of a silver-bear- 
ing ore carrying a small amount of iron sulphide, 
which is roasted with salt for chloridising the silver, 
and afterwards leached for extracting the value. 

The standard furnace of this type, where a large 
tonnage is required, is now made elliptical in form, 
having a roasting hearth 8 ft. wide by 180 ft. in length, 
the extension cooling floor being 8 ft. wide by about 
70 ft. in length. This will give an average capacity of 
75 tons per day for the usual low-grade sulphide ores. 

The weight of the entire machinery, including the 
cooling hearth, made of plate iron, is about 22 tons, 
including an independent engine for driving the fur- 
naces, and all of the ironwork complete. 

The total cost of the furnace erected will vary from 
9000 dols. to 12,000 dols., say 2000/., according to the 
cost of labour and material where erected, and freight 
rates from factory for machinery and firebrick. The 
cost of operating the furnace will be governed very 
largely by the cost of fuel. For low-grade ore, where 
there is but a comparatively small amount of sulphur, 
an expenditure as follows will be required : 


Dols. 
4 tons slack coal at 2.50 dols. wat ... 10,00 
5 horse-power (per day) 1.00 


One farnaceman on each shift at 2.50dole. 5.00 
One labourer for wheeling in coal, wheeling 

out ashes, &c. ae = ads os ~ ee 
i 50 
2.50 





stirring carriages bringing the gripping and releasing 


Renewals and repairs 


making a total cost of about 5/. 5s. per ton, based on 
a capacity of 50 tons per day ; add to this the interest 
on cost of the plant, and it still brings the cost of 
roasting and cooling low-grade ores, for treatment by 
chlorination or cyanide, below 2s. per ton, 

For ores below 4/. per ton in value, and compara- 
tively free from base metals, an average of about 4 
per cent of salt is required for chloridising, and the 
expense of leaching the chloridised ore averages about 
2s. 6d. ag ton for chemicals and labour. This would 


make the actual expenses for chloridising low-grade 
ores as follows : 
Dols, 
Roasting... aise ... 50 per ton 
Salt for chloridising .40 (salt at 10 dols, 
per ton) 
Leaching expenses ... -60 per ton 


Crushing averaging 1.00 ars 


Total . 2.50 ,, ,, or 10a, 


This figure is based upon an average capacity of 50 
tons daily, and would be modified by the cost of 
labour, fuel, and other materials. There is no addi- 
tional cost for chloridising the ore beyond the actual 
amountof salt used, as no more labouror fuel is required. 
In the place of coal, wood can be used for roasting, 
it being simply a commercial question as to the re- 
lative cost of the two fuels. One of the chief econo- 
mical features of the Brown system of roasting furnaces 
is their extreme flexibility, it being practicable to 
modify their construction so as to adapt them to the 
nature of almost any existing plant. An extended 
cooling floor can be carried to any desired point for the 
delivery of the roasted material, and it can also be 
made on an inclined plane of 15 deg. to 20 deg. without 
absorbing any perceptible increase of power, so that 
the roasted material can be carried over existing store 
bins or other receptacles, without additional expense 
other than the slightly increased cost in first construc- 
tion. The space between the parallel walls of the 
elliptical furnace and within the inclosure of the horse- 
shoe type of the same furnace, can be utilised for the 
solution storage tanks. The combined roasting, cool- 
ing, and reg as. of low-grade ores without any addi- 
tional cost of labour beyond that of simply roasting, 
has brought the mechanical part of the work of ore 
reduction down to a minimum cost, and has also ob- 
viated the great loss in dust which has always attended 
the cooling of ores in the usual manner of cooling on 
floors, and has become one of the principal factors in 
solving the problem of treating low-grade ores, 





Minine 1n Swepgen.—The Lekomberg iron mines at 
Ludoika, in the Falun mining district, which for a long 
time have lain unworked on account of the high phos- 
phoric percentage of the ore, have changed hands. It is in- 
tended finally to build modern works, but in the mean- 
time the ore will be exported. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 21. 

THE iron trade is quiet, prices are easier, demand is 
backward, and consumers are disturbed. The outlook 
is uncertain. Stocks of pig iron have declined 150,000 
tons since July 1, are now 400,000 tons, equal to two 
weeks’ supply. Production is 215,000 tons per week, 
If buyers bought as much iron as they melted, the 
market would be strong, but consumers in al] branches 
are waiting, meanwhile their necessities are growing 
more urgent. There is a decided improvement for 
billets at 21 dols. and 21.50 dols. Ship-plate and 
structural iron orders were large this week, but in 
general the tone of the market is weak, simply because 
so many requirements are held back. The prospects 
are favourable to a widening out of railroad demand. 
The manufacturing interests are not satisfied with the 
way financial affairs are managed at Washington, and 
they will hire a new man next year to manage at the 
White House. The new party assembles in two weeks, 
and a fiscal and economic policy will soon be out- 
lined. General business is steadily improving. Prices 
are generally strong. Shop and factory work is in- 
creasing. Coal-mining is at its highest level. The 
October gross earnings of 104,000 miles of railroad 
were 6.54 per cent. over October, 1893. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was fairly active 
last Thursday forenoon, when about 20,000 tons of iron of 
all kinds changed hands. The toneof the market was not 
just up to the mark, and Scotch iron gave way 34d. per 
ton, while Cleveland lost 24d. In the afternoon the feel- 
ing was firmer, and sellers were more cautious. Notmore 
than 15,000 tons were dealt in, and from 1d. to 14d. ad- 
vance was recorded. At the close the settlement prices 
were: Scotch iron, 463, 3d. per ton ; Cleveland, 37s. 104d. ; 
Jumberland and Middlesbrough hematite iron respectively, 
47s. 3d. and 45s. 44d. per ton. Between 10,000 and 
15,000 tons of iron were sold on Friday forenoon, when 
the tone showed some improvement, Scotch and Cleve- 
land each rallying 1d. per ton. Hematite iron advanced 
in price 1d. to 3d. per ton. There was but little disposi- 
tion to do business in the afternoon until near the close, 
and even then not much was done, the total turnover not 
exceeding 20,000 tons for the day of all kinds. The tone, 
however, was very firm, Scotch making an advance of 
another 4d. per ton and Cleveland and hematite iron 1d. 
each. At the close the settlement prices were 463. 44d., 
37s. 104d., 47s. 44d., and 45s. 74d. per ton respectively. 
On Monday forenoon only asmall amount of business was 
done, just a few thousand tons changing hands. Prices were 
very steady at near Friday’s finish. There was a smart 
advance in prices in the afternoon, Scotch iron touching 
463. 9d. per ton cash. At the finish it showed a gain of 
34d. per ton on the day, Cleveland 4d., and hematite iron 
a gain of 2d. perton. Sellers were scarce, and over the 
day the sales amounted to about 20,000tons. The closing 
settlement prices were, respectively, 46s. 74d., 383. 14d., 
478. 7$d., and 45s, 9d. per ton. On Tuesday forenoon 
about 15,000 tons of iron were dealt in, and prices were 
firm, Scotch leaving off at Monday’s closing quota- 
tions, Cleveland fell 2d., while hematite iron gained 
1d. per ton. Iron was in strong demand in the 
afternoon, with few sellers about, and prices met with 
a sharp advance. Scotch, which alone was dealt in. 
rose 3$d., Cleveland 2d., and hematite iron 24d. per 
ton. Not more than 15,000 tons were sold. The settle- 
ment prices at the close were 47s., 38s. 3d., 47s. 104d., and 
453, 10\d. per ton respectively. Some 10,000 or 12,000 
tons of iron were dealt in this forenoon at rather easier 
prices, and in the afternoon about 16,000 tons changed 
hands, the prices again being lower. The settlement prices 
were, respectively, 46s. 74d., 38s., 478. 9d., and 45s. 104d. 
per ton. The following are a few of the current prices 
of No, 1 special brands of makers’ iron: Calder, 50s. 6d. 
per ton; Clyde, Gartsherrie, and Summerlee, 51s.; Colt- 
ness, 533. 6d.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 50s. 6d.; Shotts 
(ship at Leith), 533.; Carron (shipped at Grange- 
mouth), 54s. per ton. There are still 78 furnaces 
in blast in Scotland, as compared with 67 at this time last 
year. Three have been changed from ordinary, and one 
from basic, to ths production of hematite iron. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 3396 tons, against 5103 tons in the corre- 
sponding week of last year. They included 160 tons for 
India, 385 tons for Australia, 149 tons for Germany, 240 
tons for Holland, smaller quantities for other countries, 
and 2037 tons coastwise. The stock of pig iron in 
Meesrs. Connal and Co.’s public warrant stores stood at 
327,965 tons yesterday afternoon, as compared with 
323,460 tons yesterday week, thus showing for the past 
week an increase amounting to 4505 tons. 


Finished Iron and Steel.—In the finished iron trade 
makers are becoming more and more embarrassed for the 
want of specifications. Some firms are finding difficulty 
in securing sufficient work to keep their men fully em- 
ployed. Prices are being keenly cut so as to secure orders, 
The steelmakers are, in some instances, competing in 
English districts. The price of stesl plates is nominally 
round 6/. 12s. Gd. per ton. At the Clydebridge Steel 
Works operations have been stopped, but not as a 
result of the lock-out and strike on the Clyde. In the 
melting shop some repairs of furnaces have been rendered 
necessary, and these are in progress, with the result that 





some 200 hands or thereby have been thrown oud of 
work. The rolling mill department, however, is going 
on as usual, It is said that at the Clydebridge Works 
specifications are plentiful. 


Sulphate of Ammonia.—Last Thursday this commodity 
was in very steady demand at about 8/. 17s. 6d. per ton. 
Monday’s quotations ranged from 8/. 16s. 3d. to 82. 17s. 6d. 
per ton. The market was very dull yesterday, no busi- 
ness being reported. Quotations were quite nominal 
round 81. 13s. 9d. to 87. 15s. per ton. Some business was 
done to-day at 8/. 15s. per ton, which was afterwards re- 
fused. 


Glasgow Copper Market.—Some 250 tons of copper 
changed hands last Thursday. The market relapsed 
1s. 3d. per ton in the forenoop, and in the afternoon 
prices rallied 33. 9d. per ton. The turnover on Friday 
was about the same. In the forenoon the price lost 
2s. 6d. per ton, and in the afternoon there was a re- 
covery. Only one lot (25 tons) was sold on Monday 
forenoon, when the price fell 2s. 6d. per ton, which was 
recovered in the afternoon, Yesterday forenoon 200 
tons were dealt in, and a rise of lls. 3d. per ton was re- 
corded. There were buyers in the afternoon at 44/. three 
months, being a further rise of 5s. per ton—16s. 3d. on 
the day—but no business transpired. The market was 
inclined to be lower this forenoon, when 100 tons changed 
hands at 43/. 7s. 6d. cash and 43/. 17s, 6d. three months. 
In the afternoon 50 tons were sold at rather higher 
prices. 

Successful Pit-Sinking Operations. —The sinking opera- 
tions at Mr. Archibald Russell’s Whistleberry Colliery, 
Hamilton, are now completed, the two pits having been 
sunk to the bottom seam of coal at a depth of 177 fathoms. 
As five good workable seams have been got, they may 
well be expected to repay the capital expended in such 
deep sinking. The two pits are believed to be the deepest 
in the Hamilton district, and the work has been carried 
through in little more than a twelvemonth’s time, sinking 
having been commenced from the rock-head in the month 
of October last year. The pits have been fitted with first- 
class machinery, and as soon as the railway connection 
has been completed a large number of workmen will be 
employed, and Mr. Russell’s output of coal, which at pre- 
sent is about the largest of any individual coalmaster in 
Lanarkshire, greatly augmented. 


New Shipbui'ding Contracts.—Messrs. William Simons 
and Co., Renfrew, have just received an order from the 
Agent-(ieneral of the West Australian Government to 
construct a powerful hopper-dredger for work at Free- 
mantle, this eine the second vessel of the kind ordered 
by the Government from the Renfrew firm.—The Fair- 
field Company are said to have lately booked two new 
orders for fast passenger steamers, both paddles. One 
vessel is for the Channel trade, and is to be between 
200 ft. and 300 ft. long. The other vessel is for the Isle 
of Man Steam Packet Company, and of about the same 
dimensions.—Sir Donald Currie is said to have placed an 
order on the Clyde for another ‘‘ Castle” liner for the 
South African traffic. 


Contract for Locomotive Engines. — Messrs. Sharp, 
Stewart, and Co, Limited, Atlas Works, Glasgow, have 
booked an order for eight locomotives from the San Paulo 
Brazilian Railway Company. The locomotive trade at 
Springburn is reported to be extremely busy just now, 
both the Atlas and the Hyde Park Works having night 
shifts working. 


Underground Locomotives.—The Caledonian Railway 
Company have just completed at St. Rollox nine new 
passenger engines for their Glasgow Underground Line 
of Railway. These engines are fitted with an ingenious 
arrangement for keeping down the emission of smoke and 
steam. Eight additional engines are to be built, with 
larger cylinders than those just referred to. 


Royal Scottish Society of Arts.—The second meeting of 
the present session of the Royal Scottish Society of Arts 
was held on Monday night, Mr. Whitelaw presiding. A 
communication was read by Mr. James Macdonald 
on ‘“‘An Improved Oil Blast Lamp,” in the course 
of which he stated that the principal object he 
had in view in devising and constructing it was to get 
a handy trustworthy tool that could be used for the 
various kinds of soldering and jointing required in 
plumber work, so as to overcome the difficulties entailed 
by the use of the chauffer, the solder pot, and the irons, 
&c., all which necessitated the use of coal. He claimed 
that by means of the lamp in question he was able to dis- 
penss entirely with coal, the chauffer, solder pot, and 
irons, and that it was distinctly a labour-saving appliance. 
A paper was also read by Mr. A. Fairlie Bruce, C.E., 
which dealt with experiments on the strength of Portland 
cement and concrete, carried out by him while he was 
resident engineer on the Blane Valley section of the 
Glasgow Corporation Water Works. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Sir William Arrol, LL D., M.P., President, 
in the chair. Mr. Robert Caird, Greenock, read a 
paper on ‘‘Propeller Diagrams,” which was _ based 
on Mr. R. E. Froude’s papers to the Institution 
of Naval Architects in 1888 and 1892. Mr. F. P. 
Purvis, Port Glasgow, followed with a paper on 
**Tbe Period of Rolling of Vessels as an Index of Sta- 
bility.” A third paper was read, which dealt with 
**Comparisons of Systems of Mechanical Draught,” the 
author being Mr. John Thom. The discussion in each 
case was held over till next meeting of the Institution. 
It is worthy of note that this is the first occasion that any 
member of the Caird family has read a paper to the Inati- 
tution. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on Change here. Warrants were 
stiffer, and there was more business doing in them than 
there has been of late, but this fact had little or no influ- 
ence on prices for makers’ iron. There was little disposi- 
tion to buy, and though it was generally admitted that 
with labour difficulties out of the way prospects for next year 
were somewhat bright and encouraging, very little business 
for forward delivery was transacted. One reason for this, 
however, was that sellers, as a rule, asked considerably 
more for forward than for prompt delivery, and would 
not reduce their _. Early yesterday several lots 
of No. 3 g.m.b. Cleveland pig were sold by merchants 
at 57s. 9d. for early f.o.b. delivery, but afterwards 
37s. 104d. was realised, and it was difficult to find a 
maker who would listen to anything below 38s. Middles- 
brough warrants, after fluctuating a little, closed 
steady at 38s. 2d. cash buyers. The lower qualities of 
pig iron were pretty firm, and as a good deal of forge 
and foundry has been sold lately, they were rather scarce. 
No. 4 foundry was quoted 36s. 9d., and grey forge 35s. 9d., 
but some firms held out for rather more than these prices. 
No. 1 Cleveland pig was put at 38s. 6d. East coast hema- 
tite was in fairly good request, notwithstanding the 
quieter feeling in the steel trade, and Nos. 1, 2, and 3 
could not very well be bought under 463. 3d. for early 
delivery. Spanish ore, if anything, was rather quieter, 
and dealers in it complained more than ever that they 
were unable to sell at a profit. Rubio was 12s. 74d. to 
123. 9d. ex-ship Tees. To-day our market was quiet, but 
steady. Quotations were practically unchanged. About 
the only alteration was in Middlesbrough warrants, which 
eased to 38s. 1d. cash buyers. 


Manufactured Iron and Steel.—There is a rather quieter 
feeling in these two important industries, and, in fact, 
quotations, excepting for rails and sleepers, are a little 
bslow those we last named. The unfortunate difficulty 
in the engineering trade is interfering a good deal 
with these two branches of the staple industry, 
for Scotch producers have come into this district 
to seek orders, and, we understand, are offering to 
take work at prices which cannot pay them, but 
which they are ready to accept, rather than close their 
establishments. Manufacturers of plates and angles 
are not at all badly off for work, but competition for new 
orders has forced prices down a little. Bar makers are 
very badly employed, and quotations are weak. Iron 
ship-plates are pub at 4/. 153s. to 4. 17s. 6d. ; iron ship- 
angles, 4/. 12s. 6d.; steel ship-plates, 5/.; and steel ship- 
angles, 4/. 15s.—all less the usual discount for cash. 
Heavy eections of steel rails, 47. 15s. ; and steel sleepers, 
6l.—both net at works. 


Messrs. Dorman, Long, and Co., Limited. — The 
directors of Dorman, Long, and Co. report a gross profit 
for the year ending September 30, including 1000/. 
brought forward, of 14,6902. Of this amount interest on 
debentures absorbs 8500/., and directors’ fees and salary 
of managing director 2500/., and after paying for income 
tax 982/., there is a balance to carry forward of 2708. 
Whilst the profit does not permit of the nner of a 
dividend, the directors hope it may not considered 
altogether unsatisfactory, bearing in mind thatit has been 
made in the face of unparalleled depression. One de- 
cidedly encouraging feature in the year’s work is the large 
reduction in the cost of manufacture, due to the improve- 
ments of the last few years having come into operation. 
This is seen in the fact that nearly the whole of the profit 
has accrued during the last six months of the financial 
year, although the prices then realised were lower than 
over the first six months. The saving effected by the 
expenditure during 1894, in applying electrical power to 
the outlying machinery, was found to be so satisfactory 
that the directors felt justified in a further outlay in this 
direction. Up to the present time the total amount spent 
on this head is about 8000/., and the saving is at the 
rate of 30007. to 4000/. a year, in addition to increased 
efficiency. The other principal item of expenditure this 

ear is 1712/., being the completion of the line roller gear. 

he capacity of the mills by these improvements bsing 
now greater than the output of the steel furnaces, the 
directors have thought it wise to proceed with the erec- 
tion of a new 40-ton steel furnace, which they report will 
be built at considerably less than the usual cost, as the 
gas producers and other —— already erected are 
sufficient for its working. The retiring directors are Mr. 
Alexander G. Hay and Mr. Henry Echalay, and, with 
the auditors, Messrs, W. B. Peat and Co., offer them- 
selves for re-election. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Railway Accommodation. — Local manufac- 
turers view with considerable favour a proposal for 
improving the railway facilities of Sheffield by making 
a connection with the East to West Railway, which is 
now approaching completion. Notice has been given 
that it is intended to apply to Parliament for powers to 
carry out this proposal under the title of ‘‘the Sheffield 
and District anya At the present time Sheffield is 
served only by the Midland and Manchester, Sheffield, 
and Lincolnshire Companies. When the East to West is 
completed, however, the Great Eastern Company will 
have running powers to Killamarsh, which is only seven 
miles from Sheffield. It is proposed to construct a line 
between the two places, together with a series of branch 
lines through the manufacturing parts of Sheffield, and 
two large goods dépéts. It is believed that were such a 
railway made, not the Great Eastern only, but also the 
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Great Northern and North-Western Companies, would 
seize the opportunity thus afforded of gaining direct 
access to this important manufacturing centre. The last- 
named company have recently built a large goods station, 
but they possess neither a railway of their own nor 
running powers into Sheffield. The scheme involves no 
very costly or difficult engineering work, and the neces- 
sary capital would not be more than 400,000/. 


Hulland the North-Eastern Railway Company’s Proposals. 
—The proposals of the North-Eastern Railway Company 
with regard to the Hull and Barnsley undertaking are 
absorbing much interest in the great Yorkshire porb. 
During the past few days Sir James Reckitt has suggested 
that the Hull Corporation should seek to acquire the 
Queen’s Dock, with its quays and timber yards. His 
scheme involves the filling up of the dock, which is incon- 
veniently cut off from the other docks to the southward 
by the Monument Bridge. It is argued in support of the 
undertaking that the corporation might exchange some of 
their property with the railway company for the dock, 
which has, ib is stated, practically become obsolete. The 
North-Eastern proposals were on Tuesday before the 
Parliamentary Committee of the Hull Corporation, and 
as no decision was arrived at, arrangements were come to 
for their consideration at another meeting. Thereis much 
speculation in Hull and Barnsley shares, which were on 
Wednesday firm at 38}. At this price a considerable 
amount of business was done, Seeing that Hull is the 
natural port of the South Yorkshire coalfield, the future 
of the Hull and Barnsley Railway is a matter of great 
importance to many in this district. 


Tramuay Developments.—The lease of the Sheffield 
Tramways Company, Limited, expires shortly, and 
already there are three competitors in the field seeking 
powers to supply the requisite accommodation in the 
future. The Sheffield Corporation are promoting a Bill 
wherein powers are sought to work the lines already 
existing; theold tramwayscompany are applying for powers 
to renew the lease ; and a London syndicate (the Sheffield 
District and Rotherham Tramways Company) are apply- 
ing for powers to take over the trams, and to extend them 
to every part of the city, and even to Rawmarsh, six 
miles from Sheffield. The last-named company prop?ses 
to utilise electricity by the overhead system. 


Iron and Stecl.—During the past week the prices of iron 
and steel have been stationary, and consumers are at pre- 
sent not pushing for supplies. The dispute in the ship- 
building industry is mainly responsible for this change of 
tone. Marine engineering work is difficult to obtain, 
and although there is still a considerable number of orders 
in hand at the great Sheffield workshops, manufacturers 
of crank shafting and other material view the future with 
forebodings. In the Leeds district the electrical and 
hydraulic engineers are well employed. Very little busi- 
ness is being done, however, in locomotive building. 
Bessemer and Siemens-Martin steel is in fair demand, 
and the best crucible material is going better on the Con- 
tinent. The armour-plate industry is active both for the 
home and Japanese Governments, and it is anticipated 
that a larga share of any orders that may be p’aced by 
China for war material will reach Sheffield. Makers of 
heavy ordnance and projectiles are well employed. 
Quotations rule as under: Hematites, 57s. 64. to 603. per 
ton ; Bessemer billets (common), 4/, and upwards ; special 
carbons, 5/. 12s. 6d.; bar iron, 5/. 103. ab makers’ works ; 
Siemens steel, 7/. 7s. 6d. and upwards; Lincolnshire pig, 
393. to 40s, ; common spring steel, 5/. 10s. to 61. 


South Yorkshire Coal Trade.—The coal trade is con- 
siderably better than it was three months ago, and a slight 
improvement upon November last year. Prices are also 
a few pence per ton in advance of the corresponding 
period of 1894. As a rule, however, the pits are not 
working more than four days a week, and at some of them 
fairly large stocks exist, a most unusual thing within a 
month of Christmas. The demand for export is subsiding, 
but manufacturers’ and household sorts sell freely. Best 
steel coke is scarca and dear, and large contracts are 
being let for twelve months at higher prices. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for steam coal for prompt ship- 
ment is still comparatively inactive, but steams for de- 
livery in December are filling up well. The best qualities 
of steam coal have brought 10s. 3d. to 10s. 6d. per ton, 
while secondary descriptions have made 9a. 3d. to 93. 9d. 
per ton. The demand for household coal is increasing 
with the near approach of winter. No. 3 Rhondda large 
has made 10s. per ton. Coke has been in average de- 
mand ; foundry qualities have made 15s. to 163. 6d. per 
ton, and furnace ditto 12s. to 133. per ton. The iron 
ore trade has been moderately active ; the best rubio has 
commanded a quotation of 11s. 94. to 12s. per ton. The 
manufactured iron and steel trades continue well em- 
ployed. The demand for steel rails has been, however, 
rather less active. 


The ‘‘ Hannibal.”—The date fixed for the launch of the 
Hannibal, now in progress at Pembroke, is April 29. 
Since the departure of the Renown from Pembroke the 
number of men employed upon the Hannibal has been 
increased by several hundreds. The progress of the ship 
may, therefore, now be expected to be rapid. The thwart- 
ship bulkheads of the citadel have been armour-plated, 
and the armour of the belt at the sides is well advanced. 


More Welsh Coal.—The Gilfach Coal Company, Limited, 
Swansea Valley, has struck a new seam of coal. This will 
mean the doubling of its output. 





Merthyr Water Works.—A special meeting of the water ' 
works committee of the Merthyr Urban District Council | 
was held on Monday, at which it was agreed to accept an 


offer of the Lords of the Admiralty to lend the council 
143,200/. for new water works at 3} per cent, 10,900/. to 
be repaid in 30 years, and 132,300/. in 50 years. It was 
resolved that repayment should be made on the annuity 
system by half-yearly instalments. 


Welsh Coal Contracts.—Messrs. Perrie and Co., of Lon- 
don, have secured a contract from the Bombay, Baroda, 
and Central India Railway cogran y, Momed the supply of 
40,000 tons of best Welsh steam coal (Nixon’s Navigation, 
Ferndale, or Albion), to be delivered over 1896. essrs. 
Manzanos, Cristobal, and Co, of Cardiff, have also 
secured an order for 12,000 tons of Insole’s Merthyr 
steam coal, to be delivered in Cuba for the Spanish 
Government. The price is stated to be between 17s. 9d. 
and 183. per ton. 


The ‘‘ Renown.”—The masts of the Renown, line-of- 
battle ship, which are being prepared at Devonport by a 
special staff of mechanics, will alone form a formidable 
part of the vessel’s fighting equipment. Although there 
are to be three masts, the mizzen will be principally 
used for signalling purposes. On the foremast there 
will be two fighting tops, and on the lower three 
3 pounder Hotchkiss quick-firing guns will be mounted, 
while two guns of the same type will be mounted on the 
upper top. The mainmast will be fitted with one fighting 
top, from which three 3-pounder quick firing guns will be 
worked. Above the fighting tops on the fore and main 
masts it is proposed to fit two additional tops—one on 
each mast—on which will be mounted electric search- 
lights, each having a lighting power equal to 25,000 
candles. An armoured belt will surround each of the 
fighting and searchlight tops, in order that the men em- 
ployed aloft during an engagement may be protected. 


Dry Dock for Swansea.—At a meeting of the executive 
committee of the Swansea Harbour Trust on Thursday, 
communications were read from the representatives of the 
late Mr. Walker with reference to the proposed dry dock, 
and it was decided to have a conference between the 
trustees and Mr. Walker’s representatives during the next 
few days, with the view of bringing about the construc- 
tion of the desired dock. 


Overtime at Devonport.—An order was received at 
Devonport on Tuesday directing overtime to be at once 
reduced as much as possible. In consequence of this 
order, the pattern-shop, the engine-students’ shop, and 
the coppersmiths’ shop will now be closed at the normal 
time. The erecting shop at Keyham and the torpedo- 
tube manufacturing department will, however, continue 
to work their staffs in night and day shifts. 





Tur Battic CANAL.—In the course of September, 723 
vessels of an aggregate burden of 133,572 tons passed 
through the Baltic Canal. The corresponding number of 
vessels which used the canal in August was 718, of an 
aggregate burden of 115,665 tons. In July 500 vessels of 
an aggregate burden of 74,000 tons availed themselves of 
the new means of communication. 





New Rattways In BurMAa.—Two new railways, of con- 
siderable importance in regard to both the commercial 
and military position of Upper Burma, have at last been 
finally sanctioned, and as all the surveys have been 
completed, the work of construction begins forthwith. 
The first of these railways is to connect Mandalay with 
Maingkyet near the Kunlon Ferry across the Salwen, and 
the second is the extension of the existing Mogaung Rail- 
way to Myitkhyna on the Upper Irawadi. Attention has 
several times been called in our columns to the necessity 
existing on various grounds for both these railways to be 
completed with as little delay as possible, and it is grati- 
fying to learn that the Government of India has at last 
sanctioned the necessary expenditure. One million ster- 
ling has been assigned for the line to the Salwen, and 
25 lakhs of rupees for the Irawadi section. The latter 
sum, it may be observed, is not sufficient for the 
completion of the Irawadi section, but it will allow of 
a good start being made during the current financial year. 
After considerable discussion it has been decided that the 
first section of the Mandalay-Salwen railway shall start 
from the Myohaung station, three miles south of Man- 
dalay, and pass through Maynyo to Thonz9 in preference 
to the northern route from Mandalay itself through 
Lamaing, Kyabin, Memauk, to Thonze. East of the last- 
named place the railway will follow the line first surveyed 
and strongly recommended by Mr. J. George Scott many 
years ago as the best route through the Shan States. The 
principal stations will be at the following places, all of 
more or less importance in the vast territory lying between 
the middle course of the Irawadi and the Salwen—viz., 
Ngokle, Gokteik, Pyaungyaung, Kyoukmi, Bawgyo, 
Thibaw, Lashio, Maingyan, Kokai, and the terminus 
Maingkyet. The total distance of this railway is 224 
miles, and it is estimated that one million sterling will 
suftice to construct it on the metre gauge, which is that of 
the Burma State Railway. It is unnecessary to expatiate 
on the importance of this undertaking, which will bring 
our railway communications to within 100 miles of the 
Mekong. A connection between the Salwen Line and 
some post on the Upper Mekong must be effected within 
a brief period of the railroad reaching Maingkyet, and, 
with regard to the interesting question of a railway into 
Western China, it is pertinent to observe that Talifu, the 
old Panthay capital of Yunnan, is under 200 miles distant 
from that place. With regard to the second railway 
mentioned, the money assigned by Government is only 
expected to suffice for 37 miles of the total distance from 
Mogaung to Myitkhyna, but when that much has been 
done a very small further sum will complete the whole 
section to the banks of the Irawadi. 





LAUNCHES AND TRIAL TRIPS. 

Tur French battleship Brennus, which is undergoing 
her final trials at Brest before proceeding to the Mediter- 
raneap, where she is to fly the flag of the vice-admiral in 
command of the squadron, is an interesting vessel, with 
an instructive history. Built at Lorient from the designs 
of M. Huin, who is also the author of the plans of the 
Hoche and Magenta, she was laid down on January 2, 
1889, and launched on October 17, 1891. Her proposed 
displacement was 10,980 metric tons, and the following 
are her other principal dimensions and characteristics : 
Length between perpendiculars, 361 ft ; extreme length, 
374 ft. 10 in.; beam, 67 ft.; protection, a steel belt, in- 
tended to rise 2 ft. above the water, with extreme thick- 
ness of 154 in., laid upon 20 in. of teak, and surmounted 
by a 4in. belt about 5 ft. high, besides 4-in. plating on a 
citadel beneath the forward fighting masts, where the 
bulk of the armament, including the torpedo tubes, is 
centred ; guns, three of 13.3 in., of which two are coupled 
in a closed revolving turret with hydraulic gear forward, 
and the third is in a like turrent aft, these having 17-io. 
plating ; sixteen 6.2-in. quick-firers (special type, 1893), of 
which four are in closed turrets with 4-in. plating, and a 
large armament of smaller quick-firers ; Se aetna 
engines built at Indret, supplied by Belleville boilers 
intended to develop 7000 horse-power, or 13,500 horse- 
ste with forced draught. Tbe Brennus arrived at 

rest for her steam and gunnery trials in August, 1894, 
and it was soon discovered that her conditions in re- 
gard to stability were unsatisfactory. She was over- 
charged to the extent of about 500 tons, whereby the 
upper edge of her main belt was brought too near the 
water line ; and, in steaming at 16 knots, the helm being 
put over 10 deg., the angle of heel increased to 9 deg. 
30 min., and the unarmoured hull was exposed on one side, 
while the upper steel belt was immersed on the other, and 
the hydraulic gear of some of the guns refused to work. 
The overweighting of the ship was due to additions to her 
superstructure made during the progress of construction, 
and, like conditions having been found in the Hoche and 
Magenta, a technical bureau has been instituted, which 
will in future exercise such close supervision over the 
relation of design and construction as is customary in this 
country. In order to remove the defects discovered, the 
upper seg has been made flush with the surface of 
that below, the superstructure has been cub down, and 
the after fighting mast has been wholly removed. Thus 
the vessel has lost something of her imposing appearance, 
while gaining much on the ground of stability ; and it 
has been proved recently during her trials that her guna 
can be fought in a very heavy seaway. One grave defect 
remains. Ib is that her bunkers contain less than 550 tons 
of coal, which give her steaming at 17 knots for but five 
or six days. The full-speed trials were interrupted by 
heated bearings, but, on their resumption on November 
13, the Brennus attained a speed of 18.2 knots with 92 
revolutions. Her deck was driven in at the bows by the 
force of the water, and she was obliged to return to port, 
The gun trials have been fully satisfactory. 





On the 23rd inst. Messrs. William Dobson and Co. 
Low Walker, launched a steel screw steamer named 
Alchymist, built for Messrs. Burt Boulton and Haywood, 
of London. The dimensions of the vessel are: Length, 
155 ft. ; breadth, 24 ft. ; depth moulded, 13 ft. 6in. The 
propelling machinery consists of a set of triple-expansion 
engines, having cylinders 124 in., 20in., and 33 in. in dia- 
meter, with 24in. stroke, steam being supplied from a 
large steel boiler. The machirery has been constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Wallsend, 





Tue Extreme East.—Two large British steamers have 
recently left Canton with a general line of Japanese and 
Chinese productions for New York. The vessels go by 
the Suez Canal route ; they took their cargoes at the low 
rate of 11. 43, 6d. per ton of 40 cubic feeb. 





AMERICAN ARMOUR-PLATE FOR Russta.—The Russian 
Government has placed a contract with the Carnegie 
Steel Company for a large quantity of its patent armour- 
plate. The contract is to be executed with as little delay 
as possible, and it is expected that it will occupy the 
Homestead Works for five months. 





Locomotive CARRIAGES FOR ComMON Roaps.—At the 
Society of Arts, on Wednesday night, Mr. H. H. Cunyng- 
hame read a paper on ‘‘ Locomotive Carriages for Common 
Roads,” in which he said that the progress of invention as 
regarded such carriages has been stopped in this country 
by legislation, but had made considerable progress on the 
Continent and in America. He described some of the 
inventions which had been practically tested, and antici- 
pated that if Parliament would remove its present restric- 
tions the foundations would be laid of a great and lucra- 
tive industry. 





VioToRIAN RAILwAys.—The report of a Commission of 
Inquiry into the working of the Victorian Government 
railways has been published. The Commission recom- 
mends the abolition of the system of treating the railway 
administration as a department of the State, and proposes 
its entire separation. The Commission advocates the 
placing of the railways under a board of five trustees, 
one of whom should be a Minister of the Crown, and the 
others men of business capacity, entirely disaszociated 
from active politics. The appointment of a general 
manager is also recouimended ; this official, the com- 
missioners consider, should have full executive and ad- 
ministrative control, but should be responsible to the 
trustees 
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ADMIRALTY CONTRAOTS. 

A VERY instructive bit of information has been 
made public through the correspondence that has 
arisen in our columns on the water-tube boiler 
question. It is quite a by-product of the discus- 
sion, and has no bearing on the problem of the best 
water-tube boiler, but it is none the less interest- 
ing. One of our correspondents, ‘‘F. D.,” had 
twitted Messrs. Yarrow and Co. with the fact that 
only two vessels with the Yarrow boiler were con- 
tained in the list of torpedo-boat destroyers that 
had made their trials which we published in our 
issue of the 8th inst. (see page 579 ante) ; and also 
that none of the twelve new 30-knot boats ordered 
by the Government were to have the Yarrow 
boiler. Mr. Yarrow, thus directly challenged, 
naturally replied in a letter, which we published 
last week. The first part of the allegation was 
very simply explained by the fact that several 
boats with the Yarrow boiler had not then 
been tried. Mr. Yarrow might further have 
stated, had he been so inclined, that the de- 
stroyer which has attained the highest speed of 
any of the class was one containing his boiler, i.e., 
the Sokol, built for the Russian Navy. 

It is, however, the second part of Mr. Yarrow’s 
reply which possesses the greatest interest. In it 
the writer explains how it is that he has not under- 
taken any part of the new contract. Perhaps we 
had better quote the last sentences of the letter, 
which were as follows: ‘‘In regard to the 30-knot 
destroyers recently ordered by the Admiralty, we 
regret we have none of these to build. We did 
tender for them, and the Admiralty offered us three 
at a price considerably below our estimate, which 
sum, in our opinion, did not admit of our turning 
out the best vessel we could design. Consequently 
we declined the order. More recently the Admiralty 
have been good enough to invite us to tender again 
for some more 30-knot destroyers, but being well 
equipped with foreign orders, it was out of our 
power to do so.” 

It will be of interest if we add to the above facts 
some statements that have been the subject of pretty 
general conversation lately in engineering circles. 
In the spring of this year the tenders for the new 
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Messrs. Thornycroft asked was 55,5001. per boat 
for three boats, whilst that of Messrs. Yarrow was 
54,4201. per boat for three boats. The Admiralty 
offered Messrs. Thornycroft three boats at 51,500/. 
each, and Messrs. Yarrow three for 50,420/. per 
boat. That is to say, they knocked off a round 
4000]. per boat, irrespective of what the original 
tender was: a simple proceeding, requiring little 
arithmetic and less engineering knowledge, but very 
characteristic of modern Admiralty procedure. 
Messrs. Yarrow refused the order on these terms, 
when the Admiralty again wrote, offering 51,500/. 
per boat. This was also declined. What Messrs. 
Thornycroft did under these circumstances is not to 





the present point, but, at any rate, they are now 
building four of these vessels, whilst Messrs. Lai 
and Messrs. Thomson have also four each, the order 
which Messrs. Yarrow refused being divided be- 
tween the three firms. 

Now all this bargaining seems not only very inju- 
dicious, but very unfair. If the Admiralty thought 
51,5001. a fair price to offer Messrs. Thornycroft, 
they were not justified in offering Messrs. Yarrow 
10001. per boat less, and they showed the weakness 
of their case by afterwards ‘‘springing” the extra 
10007. It is very evidently a necessary thing, in 
making a Government tender, to put on a good 
percentage for bargaining purposes, just as the 
proprietor of a low-class second-hand shop would do. 
If you can “‘ bluff” and bargain a little better than 
the Admiralty, and you can keep your price, then so 
much the better ; if not, you can always come down. 
When an important public department of the 
State, presided over by statesmen and naval officers 
of high rank, attempts to drive honourable firms of 
contractors to such courses, by its own petifogging 
action, there is certainly need for a little healthy 
ventilation in the shape of public criticism. It 
ought not to be necessary to tell naval officers, 
above all—we say nothing about the parliamen- 
tarians—that such conduct is not to the public 
service ; either directly in regard to getting best 
value for money spent, or indirectly in regard to 
national reputation for fair dealing. 

It is now more than a year ago that we referred 
to the distribution of the drawings of the Havock 
amongst Messrs. Yarrow and Co.’s competitors,* 
and we have no wish now to revert to that matter, 
but it ishardly separable from recent transactions. 
We then, and also on a former occasion, pointed 
out the probability of such a method of procedure 
being detrimental to the public interest. We regret 
to say our prediction is being fulfilled in more than 
one case. We find firms of contractors who have 
been the staunchest friends of the Navy in times 
past, who have manufactured the best machinery 
and the best ships, no longer anxious for Govern- 
ment work, but sending their highest productions 
abroad. At present Messrs. Yarrow’s yard is full of 
foreign work, just as the yard of the most successful 
builders of larger war vessels is full of orders for 
abroad. It is an excellent thing that foreign orders 
should come to this country, but it is bad that they 
should absorb the pick of our yards and shops. 
Moreover, when contractors are wholly in the 
hands of the foreigner, designs are apt to go 
abroad in a manner that they would not if the 
firms had British orders also in hand. We believe 
—indeed, it is matter of common knowledge—that 
Messrs. Yarrow, finding they cannot do business 
with our own Government, are helping to develop 
the building of high-speed vessels abroad, and are 
not only supplying complete working drawings to 
foreign builders, but are taking general supervision 
of work and instructing foreign workmen. That is 
a thing much to be deplored, but unfortunately the 
Poplar firm is not the only one which is actively 
engaged in facilitating the establishment of works 
for the production of war materials in the terri- 
tories of our possible future enemies. If the Govern- 
ment could threaten the stoppage of home orders 
when such a course were pursued, it would tend to 
check this undesirable practice, but the probable 
cessation of Admiralty contracts is now no threat, 
as such contracts have ceased to be the desirable 
thing they once were, and this for a variety of 
reasons, some of which we have touched upon on 
former occasions. t 

At the present time the chief aim of the 
Admiralty appears to be to destroy the strongest 
arm of the nation’s might. Boards of Admiralty, 
with their clerks and secretaries, may think that 
all the ships and all the engines required can be 
constructed in the Dockyards, if the latter are made 
big enough ; but their own technical ofticers will be 
the first to tell them that this is a mistake, even 
in time of peace. We have so often insisted upon 
the value of our private engineering and shipbuild- 
ing establishments in time of war, and the fact 
is so obvious, that we are tired of repeating 
it. Yet the Admiralty seem bent on estranging 
their best friends and most faithful allies in the 
past. In a hundred ways are they accomplishing 
this end. By delays in settling details of con- 
struction, by delays in payment, and some of these 
of a most unwarranted nature, such as the 





* See ENGINEERING, vol. lviii., page 233. 





+ Ibid., vol. lvii., page 263; vol, lvi » Page 276; and 
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public would hardly credit, by altering details of 
design, by demanding extras and allowing in- 
sufticient payment for them, by delays in answering 
letters, by failure to approve or disapprove of 
sketches, by altering conditions of trial without 
proper notice, by insisting on details of design which 
are contrary to the judgment of the contractor who 
is responsible—in fact, in numberless ways, great 
aid small, does the department act as if the con- 
tractor was simply a sponge to be squeezed, an 
enemy to be opposed, or an unprincipled schemer to 
be circumvented. 

This essentially is not the time to pursue such a 
policy, when, at any hour, the country may be 
called upon to put its Navy to its final purpose. 
At present, it is trus, the word is “peace.” The 
nations of Europe have found a common cause of 
harmony in that old bone of contention, the 
Eastern Question. We are as loving as a gather- 
ing of expectant heirs at a bedside. But will this 
last over the funeral? It may be that for so many 
years past we have been periodically assured we are 
on the verge of a great European war, that we have 
grown somewhat callous to the cry of ‘‘ Wolf!” 
Still, the wolf of war is not yet dead. There are 
very big armies in Germany, France, and Russia, 
and navies other than British. They are very 
actual realities, which have not been called into 
existence, by people whose business it is to know, 
without the possibility of being used. 

All these are quite self-evident facts, tu’ it is 
the custom of most people in this country to act 
as if they were fiction. Noone takes up this atti- 
tude more strongly than does the Admiralty. A 
stranger unacquainted with British characteristics 
might easily be excused for concluding that their 
lordships and their satellites were secret agents of 
the Peace Society, so subtly do they practise the art 
of how not to do it in regard to being ready for 
war. They are keen enough to spend a certain 
quantity of money, and for that matter to make a 
big paper return for it, but to provide for the 
future, whatever it may send, is the last thing that 
troubles the British Admiralty official, transient or 
permanent. 

A striking phase of this habit of mind is shown 
by the way Admiralty contractors in the shipbuild- 
ing and enginecring branch are now treated. It 
is a favourite saying of after-dinner patriots that 
the strength and glory of Great Britain lie in her 
engineering resources. It should be a true thing 
to say; but how does the Admiralty interpret it ? 
By doing everything possible to estrange con- 
tractors, to render their work unremunerative to 
them, to make it difficult to carry out, and ineffec- 
tive when done. 








RAILWAY PROJEOTS IN PARLIA- 
MENT. 

Tue 26th of November has come and gone, and 
now no fresh projects for railway works can be sub- 
mitted for the consideration of Parliament during 
the ensuing session, except those that have been 
already advertised in the London Gazette. The 
total number of schemes is the same as last year, 
170, of which 62 relate to railways, 24 to gas and 
water undertakings, 37 to corporations, district 
councils, and other public bodies, 11 to tramways, 
5 to piers and harbours, and 3 to dock companies. 
With the full programme before them, railway engi- 
neers can congratulate themselves upon the pros- 
pects of a fairly good year, considering how well 
provided this country is with lines. The great 
trunk railways of this country are practically 
complete, and their extensions are mostly con- 
fined to short lines designed to facilitate the 
handling of traffic, and to widenings where 
the capacity of existing roads is overtaxed. 
One exception to the general contentment with 
the existing state of affairs is, however, to be 
found in the proposed South Wales and London 
line, which is a plan for connecting Swansea, Car- 
diff, and other large towns on the north side of the 
Bristol Channel with the Metropolis by a route 
which is entirely new, at least until it joins the 
Metropolitan Extension to Aylesbury. The simul- 
taneous use of this latter railway by the Manchester, 
Sheffield, and Lincolnshire Extension, by the South 
Wales and London line, and by the Metropolitan 
Company should render ita good paying undertak- 
ing. The Great Western Railway Company, which 
has shown so much energy of late, will not, of 
course, fail to make a very vigorous defence against 
this invasion of its territory, and to aid it in so 








doing, it has prepared plans of a new line from 
Swindon to the Severn Tunnel to shorten its route 
to South Wales. There will be lively times in 
Committee, and whichever party wins the public 
will be advantaged. All along the margin of 
South Wales there is much railway activity. The 
Taff Vale Company, the Barry Railway Company, 
the Vale of Glamorgan Company, the various dock 
companies, and the Great Western Company are 
all consolidating their positions by new junctions 
and spurs designed to render it easier for traffic 
to reach the seaboard. The mineral wealth of the 
country is so great that capital can be laid out with 
the certainty of a fair return. On the eastern side 
of Wales, in the neighbourhoods of Radnor and of 
Ruabon, there is also much activity. The total 
area to be served is, however, not very great, and 
hence the sum of all the Welsh undertakings does 
not reach an amount upon which engineers can 
build extravagant expectations. 

Although the name of the Great Western Railway 
Company is not appended to thescheme of the Ports- 
mouth, Basingstoke, and Godalming Railway, it is 
impossible not to believe that company is the moving 
spirit in the project. This new line, some 35 miles 
in length, would, if built, connect the end of the 
Great Western Reading and Basingstoke branch to 
Portsmouth, passing through Alton, Bedhampton, 
and Portsea. Several branches would connect the 
new line to the South Eastern, the London and 
South-Western, and the London, Brighton, and 
South Coast systems, rendering it of great import- 
ance to the town of Portsmouth. Another com- 
pany also proposes to build a line starting from 
Basingstoke, but running north-east to join the 
South - Eastern at Wokingham. lhis project is 
probably in the interest of the London and South- 
Western Railway. 

In Scotland we usually expect to find a fierce 
competition to reach points where traflic can be 
secured. In the southern part of the country, 
however, a truce seems to have been proclaimed, 
and whatever action is taken is of a gentle—almost 
amicable—character. Whatever rivalry exists is in 
the north, Fort William being the focus. The 
West Highland Railway has upset the equilibrium 
in that district, and it will be some years before 
stability is again secured. After this brief intro- 
duction, we will now turn and consider the various 
projects in more detail. 

The most important and ambitious of all the 
railway schemes that will come before Parlia- 
ment next session is that which relates to a 
new trunk line between London and Swansea. 
South Wales is up in arms against the way it 
has been treated by the Great Western Railway 
Company, and it seeks to achieve both relief 
and revenge by the construction of a new 
line. At the two extremities of the route there 
are new railways, more or less complete, which 
can be incorporated in the scheme to their own 
advantage, as well as to its, so that the under- 
taking is not so great as it appears at first sight. 
The Barry Railway, the Vale of Glamorgan line, 
and the Rhondda and Swansea Bay Railway will 
afford communication between Swansea and Cardiff 
if some short connecting links be built, and thus 
50 miles at the western end of the line are pro- 
vided for. At the eastern end the Aylesbury 
extension of the Metropolitan Railway will be 
utilised from Great Missenden, a few miles north of 
Rickmansworth, to London. Thus the expense of 
a separate entrance to the metropolis will be avoided. 
The intermediate portion is divided into four sec- 
tions—(1) From Cardiff, through Newport, to Chep- 
stow, over the Severn by a bridge, and thence to 
Kingswood; (2) from Thornbury to Oxford ; 
(3) from Oxford to Bledlow ; and (4) from Bled- 
low to Great Missenden. The Parliamentary 
notice enumerates 25 railways, as follow: No. 1 
from the Barry Railway, near the Cogan Tunnel at 
Cardiff, to Kingswood in Gloucestershire. No. 2 
from Kingswood to Oxford ; No. 3 from Oxford to 
Bledlow in Bucks; and No. 4 from Bledlow to 
Great Missenden. The route taken will pass 
through Penarth, Roath, Llanedeyrn, St. Mellons, 
Michaelston, Bassaleg, Graig, Christchurch, New- 
port, Llanmartin, Magor, Caldicott, Dinham, 
Mathern, Chepstow, Tidenham, Thornbury, Wick- 
war (on the Midland), Malmesbury (the terminus 
of the Malmesbury and Dauntsey branch), Minety 
(Swindon to Gloucester line), Cricklade (Swindon 
to Cirencester branch), Lechlade (Oxford to Fair- 
ford branch), Standlake, Shefford, Cumnor, Oxford, 
Cowley, Sandford, Cuddesdon, Tetsworth, Syden- 








ham, Chinnor (Princes Risboro’ and Wallington 
branch), Sanderton, Princes Risboro’ (Maidenhead 
to Oxford line), Great and Little Hampden, and 
Great Missenden. It will be seen that the pro- 
jected line has a fairly direct course. It follows 
a route which is nearly west to east from the 
Severn, with a sharp bend to the north from Crick- 
lade to Lechlade, and a divergence again to the north 
to reach Oxford. There are, however, a number of 
short lines we have not mentioned. No. 5 is in 
the parish of Llandough-juxta-Cardiff. No. 6 
joins No. 2 t» the Taff Vale line in the parish 
of Canton. No. 7 connects No. 1 to the railway 
of the Bute Docks Company at Roath. No. 8 
joins No. 1 to the Roath branch of the Taff 
Vale Railway near Roath Park. No. 9 connects 
No. 1 to the Brecon and Merthyr Tydfil Junction 
Railway in the parish of Bassaleg. No. 10 forms 
another junction between No. 1 and the Brecon 
and Merthyr Tydfil line. No. 11 forms a connect- 
ing link between No. 1 and the Western Valleys 
Branch of the Great Western Railway, near Tydu 
station. No. 12 couples No. 1 to No. 11, com- 
mencing at James-street, Rogerstone, and ending 
by Tregwilym Farmhouse. No. 13 joins No. 1 to 
Lord Tredegar’s Park Mile Railway, commencing 
in Rogerstone and terminating in the parish of St. 
Woollos. No. 14 joins No. 1 with the Newport, 
Abergavenny, and Hereford branch of the Great 
Western Railway, where it crosses the River Usk. 
No. 15 joins No. 1 to No. 14, and lies wholly in 
the parishes of Christchurch and Newport. No. 
16 is on the east tide of the Severn. It diverges 
from No. 1 at Wickwar and runs to the Bristul 
and Gloucester branch cf the Midland Railway 
near the Wickwar Tunnel. No. 17 is a similar 
line to No. 16, but ends near Charfield Hall. No. 
18 joins No. 1 to No. 16 close to the Midland 
Station at Wickwar. No. 19 joins No. 1 to No. 
17. No. 20 is wholly in the parish of Cricklade ; 
it joins No. 2to the Midland and South-Western 
Junction line. No. 21 is similar to No. 20. No. 
22 forms a junction with No. 3 at its termination, 
and runs through Bledlow, Saunderton, Horsen- 
den, Bradenham, West Wycombe, Chepping, 
Wycombe, and Penn to Beaconsfield, whence it 
is continued by No. 23 to Hendon to form 
a junction with the Midland near the Welsh 
Harp. No. 24 joins 23 to the Midland at a second 
point near the Welsh Harp. No. 25 is in the 
parish of St. Marylebone ; it commences by a junc- 
tion with No. 11 railway, authorised by the Man- 
chester, Sheffield, and Lincolnshire Extension to 
London Act of 1893, and terminates at Carlisle- 
street. Railways 22 to 24 have the appearance of 
providing an alternative route to Lendon in case 
there should be difficulties in carrying out No. 4, 
and in making satisfactory agreements with the 
Metropolitan Company. 

The London and South Wales Railway aims, of 
course, at securing the traffic that now passes over 
the Great Western Railway, and, therefore, the 
latter undertaking is bestirrirg itself to defeat the 
attempt. Under the title of South Wales and 
Bristol Direct Railway it is promoting a Bill to 
give the dwellers in Cardiff the advantages of a 
shorter route to Swindon. To this end it is pro- 
posed to make a direct line from Wootton Bassett, 
which is on the main line a few miles past Swindon 
and 83 miles from Paddington, through Old Sod- 
bury to the Berkeley New Docks branch, which is 
in direct communication with South Wales vid the 
Severn Bridge. Another branch from Old Sodbury 
would run to Patchway, which is on the Bristol 
and Severn Tunnel line. By another Bill the Great 
Western Company seek to make three short railways 
in South Wales. No. 1 joins the South Wales Rail- 
way to the Bute Docks Railway, commencing at 
Pengam level crossing, and terminating at the 
south-east side of the Roath Dock. No. 2 joins 
No. 1 to the Roath branch of the Taff Vale Rail- 
way, while No. 3 connects No. 1 to the north-west 
side of the Roath Dock. In conjunction with the 
Midland Company, the Great Western Railway 
Company propose to build a line commencing with 
a junction with the Severn and Wye Railway, near 
Cinderford, in the Forest of Dean, and terminating 
where the tramway crosses the road from Ruspidge 
to Cinderford. 

The Barry Railway Company contemplate three 
new railways of short length. No.1 will connect 
the company’s main line, at a point 7? miles from 
Barry, to the Rhymney Company’s Walnut Tree 
branch, 10} miles from Cardiff. No. 2 will bs 
wholly in the parish of Eglwysilan, and will join 
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No. 1 to the Rhymney Company’s Aber Branch 
Railway. No. 3 will be wholly in the parish of 
Sully, and will carry the Barry Railway, authorised 
in 1894, from its termination on Barry Island to a 

oint on the foreshore near the outer gates of the 
Dock Basin. 

In another Bill the Great Western Railway 
Company set forth their plans for the Denbigh- 
shire Railways. These include (1) a railway com- 
mencing by a junction with the Shrewsbury and 
Chester Railway at the bridge carrying the public 
road from Christionydd to Ruabon, near Ruabon 
Station, and terminating by a junction with the 
Pontycysyllte branch of the Shropshire Union 
Railways and Canal Company, near where that 
railway crosses the road leading from Strytisaf to 
Pant. (2) A railway connecting the Pontycysyllte 
Branch with the Legacy Colliery Branch Railway, 
near its crossing of the road from Bryn-gryffydd to 
Rhostyllen. (3) A connecting railway from the 
end of the Legacy Colliery Branch to the Shrews- 
bury and Chester Railway, 19 chains north-east of 
its crossing the road from Ruabon to Wrexham. 

The Portsmouth, Basingstoke, and Godalming 
Railway is a project of considerable importance. 
Starting with a junction with the Reading and Basing- 
stoke Branch of the Great Western Railway at 
Basingstoke, it will run almost due south through 
Eastrop, Winslade, Ellisfield, and Shalden to Alton. 
Thence it will pass by Newton Valence, East and 
West Tisted, Warnford, Stoke, Shedfield, Barn 
Green, and Southwick to Bedhampton. It will then 
run to near the Crystal Palace Hotel at Portsea, and 
be continued to the Sussex Hotel. A branch line will 
start between East Tisted and Colmore, andrunnorth- 
east to join the South-Eastern at Shalford between 
Reading and Reigate, passing through Guildford, 
Godalming, Elstead, and Frensham. In the 
town of Alton, a short branch will connect the 
new line to the Guildford, Alton, and Winchester 
Railway. In Bedhampton the new line will be 
connected to the Havant and Portsmouth line of 
the London, Brighton, and South Coast Railway 
Company. The Basingstoke and Wokingham 
line starts from the same town as the one we have 
just dealt with, and runs north-east to meet the 
Reading and Reigate branch of the South-Hastern 
Railway Company. 

The Scotch lines have no very important schemes 
this year. The Callander and Oban Company, 
worked by the Caledonian Railway, renew their 
attempt to get a line up the west coast from Oban 
intothe newly-acquired territory of the North British 
Company, who work the West Highland Railway. 
They propose a branch from the Oban line as far 
north as Ballachulish pier, near the great slate 
quarries and at the foot of the famous Glencoe. The 
line is through virgin soil, is simple of construc- 
tion, excepting for a bridge over one of those great 
gorges which give the scenery of the Highlands 
of Scotland their charm. The span will be about 
500 ft. The West Highland Company propose 
not only to carry their line a few miles to Fort 
Augustus to give them more advantageous con- 
nection with the seaway, but there is a further pro- 
posal to carry a line south to Ballachulish. The 
North British Company in their Bill confine them- 
selves to the purchase of lands in various parts of 
the country, to an extension of time for the con- 
struction of the Waverley Station at Edinburgh and 
other works, and to get more ground at their pier at 
Craigendoran on the Clyde for additional lines and 
wharfage. Again, the Caledonian Company have ten 
separate lines scheduled. The most important is 
the extension of the Stonehouse Branch in Lanark- 
shire through Avondale ; and across the county 
border into Ayrshire at Loudon, where connection 
is made with the Glasgow and South- Western Com- 
pany’s system in Ayrshire. Thus the south-west of 
Scotland and Ayrshire particularly will have a 
direct connection with Edinburgh and the east, 
saving the detour of 40 miles or more by Glasgow. 
To make this connection the more direct, several 
short lnes around Lesmahagow and between the 
Stonehouse line and the main line near Hamilton 
are being arranged. The Caledonian Company also 
promote a short line in connection with their 
Spireslack Branch at Muirkirk, and their Doune 
and Callander line. The Dundee and Arbroath 
line is to be widened. 

To judge by the activity of the railway companies, 
Wales should be the most prosperous part of the 
kingdom. The Taff Vale Company plan three new 
lines. No. 1 commences with a junction with the 
Llancaiach Branch near where it crosses the River 





Taff, and terminates in Pontypridd by a junction 
with the Pont-Shon-Norton Branch near the com- 
mencement of the Albion Colliery sidings. No. 2 
starts by a junction with the branch line 
between the Llancaiach line and the Dowlais 
Iron Company’s sidings, and terminates by a 
junction with No. 1 railway 285 yards from 
the bridge over the Taff. No. 3 commences from 
Railway No. 1 of the Taff Vale Railway Act of 
1890, near the Royal Oak Inn on the Pontypridd to 
Cilfynydd road, and terminates by a junction with 
the Pontypridd, Caerphilly, and Newport Railway 
near the bridge over the Taff. The Vale of Gla- 
morgan Railway Company also propose to make 
three new lines. No.1 is to be an extension of 
that authorised (No. 1) in the Act of 1889 ; it com- 
mences in the parish of Ewenny and runs through 
St. Bride’s Major, Merthyr-Mawr, Newton, Not- 
tage, Porthcawl to Kenfig. No. 2 will carry No. 1 
on through Margam, Taibach, Port Talbot, and 
Aberavon to the Rhondda and Swansea Bay line. 
No. 3 will connect No. 2 to Railway No. 1 of the 
Port Talbot Railway and Docks Act of 1894, and 
will be wholly in the parish of Margam. 

The Port Talbot Railway and Docks Company 
are widening their influence in the south of Wales, 
by the extension of the line authorised last year 
from Margam in Gloucester, through Pyle, Tytheg- 
ston, Laleston, Newcastle, to St. Bride’s Minor, 
near the River Garw, with branch lines to Llan- 
geinwyr and Llandyfodwg, and other branches to 
Kenfig, and through Aberavon to the Rhondda 
and Swansea Bay Railway, principally with the 
view of communicating with the quarries, &c., of the 
district. From Margam, too, another new line will 
pass through Michaelston-super-Avon, Baglan, and 
Llantwit-juxta-Neath, with several short branches. 
The Morfa and the Cefn and Pyle Railways are to 
be acquired. As the most important of the new 
lines connects the Port Talbot Railway with the 
Great Western Railway line to Dimbath and to 
Gilfach, running powers over the Great Western 
metals are sought. The Barry Railway Company, 
which also competes with the Cardiff lines, has also 
several ‘‘consolidation ” lines, principally to con- 
nect the Hafod line with the Rhymney Valley Wal. 
nut Tree and Aber branch lines, and there is the 
Bute Docks Company, which, besides wishing to 
purchase the Glamorganshire canals, with the view 
of having greater power of the waterways to the 
Midlands, proposes several lines of railway. They 
comprise an extension of their line from the out- 
skirts of Cardiff through the districts of Whitchurch, 
Eglwysilan, Merthyr Tydfil, Aberdare, with several 
link lines joining withthe Taff Vale Railways, Ponty- 
pridd, Caerphilly, and Newport line, Great Western 
and Rhymney Railway systems. These are short 
lines promoted to secure more direct communication 
between the coalfields and slate quarries with the 
port of Cardiff, in the development of which great 
enterprise is at present being displayed, as evidenced 
further by the amalgamation of the Bute Docks 
and Rhymney Railway concerns, parliamentary 
authorisation of which is also desired. 

The Kington and Eardisley Railway Company 
project four new lines. No. 1, commencing at 
New Radnor, by a junction with the extension of 
the Kington and Eardisley Railway, and terminat- 
ing in the parish of Llanbadarn-Fawr near the 
church of St. Paternus. No. 2, commencing at the 
termination of No. 1, and terminating by a junc- 
tion with the Mid-Wales Railway in the parish of 
Llansantffraid-Cwmdeuddwr, passing through Llan- 
badarn- Fawr, Llandewy- Ystradenny, Nantmel, 
Llanfihangel- Helygen, and Llansantffraid - Cwm- 
deuddwr, all in the county of Radnor. No. 3, 
wholly in the parish of Llanbadarn-Fawr, com- 
mencing at the termination of No. 1, and terminat- 
ing by a junction with the Central Wales section 
of the London and North-Western Railway near 
the River Ithon. No. 4, wholly in the parish of 
Llanbadarn-Fawr, commencing by a junction with 
the Central Wales section of the London and North- 
Western Railway near the River Ithon, and ter- 
minating by a junction with the proposed Railway 
No. 2 near the Ross Inn. 

In East Denbighshire a railway is proposed ex- 
tending the Wrexham, Mold, and Connah’s Quay 
line from Wrexham through Broughton, Bersham, 
Esclusham, Rhostallyn, Ruabon, Ponkey, and 
Rhosllanerchrugog, joining the Pontycysyllte line 
of the Shropshire Union Railway Company. 

The Cambrian Railway evidently takes time by 
the forelock. They ask Parliament to “ legalise, 
sanction, and confirm the construction of a railway 





already constructed, known as the Llanymynech 
Curve in the parish of Llanymynech, in the county 
of Montgomery, and to authorise the company to 
abandon and discontinue the use of so much of the 
Llanfyllin Branch Railway as is rendered unneces- 
sary by reason of the construction of the said Llany- 
mynech Curve.” Some powers connected with the 
formation of roads and the acquisition and sale of 
land are also desired. 

Our list has extended so far that we must defer 
the remainder till next week. 





BUTTER MANUFACTURE. 

Some time ago we directed attention to the in- 
creasingly large importation of butter, the value 
last year being 134 millions sterling, and we pointed 
out the desirability of co-operation in this country, 
with the view of adopting some such system as that 
worked go successfully in Scandinavian and other 
European countries. Here each farmer works in 
his own little way, and but few have a supply of 
milk justifying a separate dairy on modern lines, so 
that the cost of producing butter, &c., is excessive, 
and the necessary skill too often absent. In Scan- 
dinavia central dairies on the co-operative system 
are arranged, where the ingenuity of the engineer 
has been utilised to provide the most efficient plant, 
and it is Sweden that has given the world its best 
dairy appliances. Each farmer’s milk is received, 
its butter value carefully measured and recorded, 
and subsequently, that worth of butter is returned, 
less the cost for treatment, which bears but a small 
proportion to the cost for inferior treatment here. 
It is only when our farmers shall recognise such 
wholesale and economical methods that we can hope 
to compete with foreign dairy enterprise : in sound 
co-operation lies the secret of prosperity for the 
farmer, whether as the supplier of produce or of 
fruit. 

As some evidence of the equipment of such 
establishments, we gave illustrations of a radiator 
buttermaker invented by Mr. Salenius, of Stockholm 
(see page 413 ante), and our purpose in returning 
to the subject is to give the results of some tests 
just made for the French Minister of Agriculture 
at the Dairy School of Poligny by Mr. H. Friant, 
the director of that school, and Mr. V. Houdet, 
professor of chemistry and technology. The object 
of the radiator is to produce butter direct from milk 
previously pasteurised, and it consists generally, of 
a skimming bowl and churning bowl of steel, but 
the details of design and of the working operations 
need not be repeated. 

There were four trials made, the milk treated 
having been taken from 127 farms, and mixed, and 
the amounts varied from 486.2 Ib. in the first to 
1766.6 lb. in the fourth trial, the time taken being 
from 21 to 73 minutes. The time really required to 
set the machinery going was a quarter of an hour, and 
the butter appeared at the milk spout one minute 
after the whole milk began to pour into the radiator, 
so that in reality the two operations of skimming 
and churning took but 15 to 18 seconds, after the 
radiator was in full work. The temperature of the 
whole milk issuing from the pasteuriser varied 
from 120 to 153 deg. Fahr. Theoretically it should 
have been 160 deg. The cooling of the milk in 
the operation varies only between 13 deg. and 
18 deg., so that there is little likelihood of microbes 
veing taken up. The quantity of milk treated per 
hour on the first trial was 1388 lb., but with expe- 
rience it was increased to over 1400 lb., in one case 
to 1452 lb. 

Results of Four Trials. 





| Firat S.cond| Third Fourth 





ee ; Trial. | Trial. | Trial Trial. 

Whole milk treated per hour lb.! 1338 | 1415 | 1421 1152 
& se percent.. 995 | 100 9.63 9.83 
Weight of skim milk .. Ib.) 418 570 | 983.4 | 1575.2 
» ~——soResidue ww) -.30 | 28% | - 98 17.6 
» butter -- | 19.25 | 264 | 4856 | 7139 

me buttermilk .. ,, | 286 39.6 63.8 102.3 
Yield in butter .. percent. 3.05 | 4 8.91 4.04 





(The residue includes skim milk remaining in bowl.) 


The yield of unworked butter, which can be con- 
sidered ‘equal to the yield of only separated cream 
when the churning is thrown out of gear, was on 
an average 10 per cent. As to the average yield in 
butter, it was very uniform—4 per cent. The 
analyses of the whole milk, of the milk after 
skimming by the radiator, of the butter, and of the 
buttermilk, may be interesting. It is sufficient to 
give the analyses in connection with one trial, that 
of column 2 on the first Table. 
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| | 
Whole Skimmed | Butter- 

and Milk. | Milk, | Butter. | initk. 
Fatty substances oe 3 92 -20 81.08 6.85 
Lactose .. = os 4.96 5.12 | 1.52 5.00 
Albuminoid matter .. 4.07 4.02 67 3.06 
Mineral salts .. - 070 63 13 65 
Total dry conten : 13.65 10.00 83.40 15.56 
Water .. si --| 86.35 90.00 16.60 84.44 


The percentage of fatty substance in the skimmed 
milk of 2 per cent., shows that the degree of skim- 
ming of the milk treated by the radiator is 95 per 
cent., based upon a mean rate of fat of 3.77 per 
cent. in the whole milk. In view of its high per- 
centage of butyrous matter in the buttermilk, it is 
recommended that it should be again passed 
through the radiator when it is next started. 

Generally the tests showed that the radiator is 
‘*a very ingenious and perfectly constructed ma- 
chine which works with an irreprodchable regu- 
larity, silently and wituout vibration ””—we quote 
the words of the report. ‘The mode of 
mounting it is most simple, and in every way 
within the reach of our dairy servants.” A 
motive force of 4 to 5 horse-power is necessary 
for a plant equal to the production indicated above ; 
the room necessary, 16 ft. square, including space 
for necessary work, and two persons suffice for 
attending—one for boiler and engine, the other for 
the butter-producing plant. The whole milk is 
pasteurised, skimmed, and its cream churned while 
almost completely protected against contact with 
the air, a very favourable condition, not obtained 
with all other methods of manufacture. Variations 
of temperature are possible in the several stages ; 
but the changes are rapid, and the temperature 
once fixed for any stage, is constant—great desi- 
derata. The butter made is said by the experts to 
be homogeneously plastic and superior in every 
respect, having. good keeping qualities. The appa- 
ratus is specially commended for the export trade, 
and it is to be hoped that Mr. Thorsten Norden- 
felt, 8, Rue Auber, Paris, who is introducing it 
into this country, may meet with the same success 
here as in Sweden. 








THE STANLEY CYCLE SHOW. 

THovucH in past years cycle manufacturers have 
not been remarkable for their knowledge of mecha- 
nical principles, they certainly have succeeded in 
establishing a high standard both of workmanship 
and materials. This excellence, indeed, gave an 
ephemeral success to many extremely unscientific 
models, which if less carefully constructed would 
have broken down in a few days from the inherent 
defects of the design, instead of lasting, as they often 
did, a whole season. These wanderings in the 
wilderness of unreason would, however, seem to 
have been abandoned at last, as the machines shown 
at the nineteenth annual exhibition of the Stanley 
Club, held during the past week at the Agricul- 
tural Hall, Islington, are practically all designed on 
rational lines. A novel feature in the show is the 
presence of a number of American firms, whose 
machines compare well with those of our best 
makers. A comparison of the two types shows, 
as was to be expected, that each has some- 
thing to learn from the other. As regards 
general lines, the Americans have naturally fol- 
lowed English practice, but in one or two minor 
details they have effected improvements which 
should add greatly to the comfort of the rider. 
The oil cups, as fitted in England, are difficult to 
get at without soiling the fingers. In the case of 
the wheels the lubricator covers, which have to be 
removed, are particularly inaccessible. With the 
American lubricators there is no trouble of this 
kind. The oil hole is closed by a ball valve, 
which effectually excludes dust, but, in oiling, 
this ball is easily depressed »y the spout of 
the oil-can, allowing the lubricant to enter 
the bearing. The frames of the American machines 
are also much shorter than is now common in 
this country, and there is thus an appreciable 
saving in weight. On the other hand, the 
immense convenience of a gear case does not yet 
seem to be fully appreciated in the States, its 
absence in the American machines being conspicu- 
ous. One of the most ingenious pieces of mechanism 
on view at the show is an expanding chain wheel, 
to be seen at the stand of Messrs. Linley and Biggs, 
Limited, of 57, High-street, Clapham. By means 
of this wheel the gearing of a machine may, at the 
will of the rider, be altered through a wide range. 
The wheel in question is difficult to describe with- 





out an illustration, but it may be stated briefly to 
consist of two segments, which, when close together, 
form a circular wheel, but can be separated so as 
to form a sort of elliptic wheel of varying eccen- 
tricity, a choice of four relative positions of the 
segments being given. The device is very neatly 
made. 

A cycle frame, cast in one piece, is an in- 
teresting example of foundry work to be seen 
at the stand of the Aluminium Jointless Frame 
Syndicate, Limited, of 75, Queen Victoria-street, 
London. The material of the frame in question is 
an aluminium alloy, and it is claimed that a very 
light and strong frame is thus produced. A novelty 
which has attracted a great deal of attention is the 
Simpson so-called lever chain. This device was 
shown by the Simpson Lever Chain Company, of 
Draycott, Derbyshire, and whatever its intrinsic 
merits may be, is certainly extremely well made. 
The links of this chain are of triangular form. On 
the driving wheel the chain bears on the lower sides 
of the triangle, whilst on the follower the bearing is 
on the apices, Of course the sole possible advan- 
tage of such a construction is in a reduction of the 
chain friction, which, in itself, is probably only a 
small item in the total resistance of an ordinary 
bicycle. Whilst it is conceivable that the new 
chain may effect some small saving in this way, it 
does not appear probable to an impartial observer, 
but the matter could, of course, be easily settled by 
properly conducted experiments. Path or road 
records in such matters are useless, as at the most 
they only show that a particular device is not 
appreciably worse than other arrangements. Two 
examples of tricycles fitted with petroleum motors 
were on view, one at the stand of the Gladiator 
Cycles Company, 18, Boulevarde Montmartre, 
Paris, whilst the other was exhibited by Messrs. 
Dion and Bouton, of 12, Rue Ernest Priteaux. 
Disregarding such non-essentials as finish and the 
position of the engine, the two tricycles were prac- 
tically identical. In each case the machine was 
fitted with a small petroleum essence engine of 
about 4 horse-power. The ignition was accom- 
plished by a spark from an induction coil 
worked by a couple of voltaic cells carried on the 
machine. The engine cylinders are unjacketed, 
being kept sufficiently cool by radiation. Speeds 
of about 18 miles an hour are claimed. The total 
weight of the machines, all on, is said to be about 
120 lb. each. 

On the whole, the display of machine tools is less 
complete this year than last. Messrs. Selig, 
Sonnenthal, and Co., of 85, Queen Victoria-street, 
E.C., show a number of lathes, milling machines, 
&c., and a special hub drilling machine for tangent 
spokes, in which two holes are drilled simul- 
taneously, and the dividing is effected automatic- 
ally. Messrs. Charles Churchill and Co., Limited, 
of 21, Cross-street, Finsbury, London, E.C., have 
a fine selection of American machine tools, includ- 
ing several heavy milling machines, completely 
fitted. A line of drilling machines, which we hope 
to illustrate shortly, is also to be seen at this stand, 
but the principal item is a battery of gas furnaces 
adapted for hardening, tempering, tool forging, and 
case hardening. In all these furnaces the flame is 
prevented from impinging direct on the articles 
to be treated, the heating being effected by 
radiation. In the tempering furnaces the work 
rests on a fireclay slab, some 24 in. thick, 
below which are the gas jets. The products 
of combustion rush up the sides of the slab, 
and impinging on the walls and roof of the 
furnace, raise them to a high temperature. The 
heat is then radiated from them on to the work 
below. A continuous whirling motion is given to 
the burning gases, which rush right round the 
interior before escaping to the flue. A very uni- 
form temperature is thus maintained inside, which 
is especially convenient for tempering and harden- 
such articles as milling cutters, &c. 





THE STRENGTH OF SHORT BOILERS. 

In another column we publish a reply from Mr. 
Spence to our article dealing with his theories pub- 
lished in our issue of October 18. As will be seen, 
however, he does not point out any flaw in our 
logic, but contents himself with repeating his former 
assertions. To commence with, he remarks that 
most facts in nature can be interpreted in more 
than one way. This is true, but the whole object 
of making experiments is to put questions to 
nature in such a way that there can be no double 





interpretation. If two interpretations of an experi- 
ment are possible, one of which violates established 
principles of statics, whilst the other does not, it is 
naturally the latter which is accepted by conser- 
vative minds. 

In his second paragraph Mr. Spence remarks 
that an excellent test as to the truth of a theory is 
to be found in the possibility of predicting results, 
and states that one of his models went at very 
nearly the pressure he expected. He, however, 
makes no reference to his three original models, 
the results obtained with which, he admitted at 
the time, did not correspond with his theory of 
resistance, the strength of the three not being in 
the ratio expected. In fact, in hisletter of August 2 
he admits that our view of the matter agrees better 
with the facts published up to that time than his 
own. Hence we have only to show that it is 
possible to account also on the orthodox theory for 
the results obtained in his last experiment. In 
the experiment described in our issue of December 7 
last, the model consisted of a plate bent into 
cylindrical form, and attached firmly to end pieces. 
The longitudinal joint was not riveted, but was 
prevented from bulging out by a T-iron. Water- 
tightness was secured by an internal liner of india- 
rubber. This model stood a pressure of 270 Ib. 
per square inch. In our opinion this pressure was 
almost entirely resisted by the ends acting as 
butt-strips. To test this, Mr. Spence then shortened 
his model to one-half its former length, and 
on again testing found that it stood a pressure 
of 480 lb. per square inch. He considered that 
this experiment proved the unsoundness of our 
views, since, quite erroneously, he thought that if 
these were sound the two models should have failed 
at the same pressure. By what process of reason- 
ing he arrived at this conclusion we are quite unable 
to state, and should really be glad to know. As 
a matter of fact, failure took place by bulging of 
the loose flap underneath the T-iron, the resistance 
of this device being obviously greater in the case of 
the short model than in the long one. Therefore 
his last experiment has absolutely no bearing at all 
on the soundness of our contention. 

Mr. Spence may assure himself that we are abso- 
lutelyin earnest in our statement that the acceptance 
of his theories involves the overthrow of accepted 
principles of mechanics. Thus in the course of his 
letter he states that when a strip of metal is built 
up into a boiler 10 ft. in diameter, its neutral axis 
is some 60 in. or so outside the strip altogether. 
Now whatever theory of elasticity is adopted, 
statics states that the neutral axis of any straight 
uniform bar must lie within the substance of the 
bar itself ; and if Hooke’s law be true, it will lie in 
the centres of gravity of the bar sections. Yet 
Mr. Spence asserts that he does not violate statical 
principles. In fact, he has confused the neutral 
axis of the strip with that of the shell as a whole. 
Mr. Spence states that our views on the coexist- 
ence in a loaded beam of local and general 
bending are not the generally accepted ones. 
We can only wonder who his authorities on 
the subject of elasticity are. Certainly the fact 
has been thoroughly recognised by bridge de- 
signers for years, and might, we thought, almost 
be considered axiomatic. We will, in this con- 
nection, put one question to Mr. Spence: If a 
hollow cylinder, 10 ft. long between bearings and 
10 ft. in diameter by } in. thick, is loaded with a 
concentrated load of 5 tons over, say, 1 square inch 
of its surface, what will happen ? Our own opinion 
is that the plate will bulge, owing to local bending, 
though the cylinder, considered as a single beam, 
is quite strong enough to carry the load. Again, 
the bending of a beam is always measured 
by the deformation of its neutral axis. Experi- 
ment shows that within the elastic limit the 
deflection of the neutral axis is proportional to the 
bending moment on the beam. Hence, if the axis 
remains straight, there is no deflection, and con- 
sequently no bending, which is a result depending 
only on actual experiment and on the principles of 
statics quite apart from all theories of elasticity. 
Hence, unless these principles are violated, a boiler, 
the neutral axis of which is unaffected by an internal 
pressure, can carry none of this as a single beam, 
though separate strips of the shell may bend, and 
acting in a way as separate beams, transfer part of 
their load direct to the ends. 





RaILs IN France.—The administration of the French 
State Railways is about to let contracts for 8000 tons of 
steel rails, 
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NOTES. 
Tue DarseELine Mountain Ralitway. 

A REMARKABLE mountain railway is described in 
the Pioneer of October 25, 1895. This is the Dar- 
jeeling line, which was constructed by a private 
company from Siligari to Darjeeling, a distance of 
51 miles. Of this 7 miles are practically level, but 
ina length of 40 miles the line climbs some 7000 ft., 
and there is then a fall of 200 ft. from this summit 
into Darjeeling. The heaviest grades are 1 in 23, 
and the sharpest curve is of 60 ft. radius. For the 
main part the railway has been constructed 
along the Government high-road, permission to 
do this being granted on condition that all profits 
exceeding 5 per cent. should be shared equally 
between the company and the Treasury. Owing 
to this, the capital expenditure was greatly 
reduced, averaging but Rs. 60,404 per mile, of 
which Rs. 16,900 went in banks, cuttings, and 
bridges, Rs. 8000 in stations, and Rs. 10,000 in 
rolling stock, The road in question was metalled, 
and 25 ft. wide. At its lower portion it was, how- 
ever, so badly aligned, that diversions, loops, and 
zigzags became necessary, which materially increased 
the capital account of the line. Financially the 
scheme has been very successful, the gross earnings 
being Rs. 283 per mile per week, and the working 
expenses being but 52.12 per cent. of the receipts. 
The returns were thus sufficient to pay 11} per 
cent. per annum on the capital outlay, the Govern- 
ment’s share of the proceeds amounting to the 
respectable sum of Rs. 30,365 for the half-year. Of 
the operating expenses, 9.57 per cent. goes for 
maintenance, and 18.51 per cent. for locomotive 
charges, of which about half is for coal. Fares 
and freight rates are high, the latter being from 
nine to five times as much as the maximum per- 
mitted by the Indian Government for railways 
through the plains, whilst, as regards fares, the 
first-class ones are three times, and the third-class 
nearly five times as much as on the main lines. 


THe Kane-PENNINGTON Motor, 

In a letter which appeared in our correspondence 
columns last week, Mr. S. H. Hollands calls attention 
to the extraordinary results obtained with the Kane- 
Pennington petroleum motor. Full particulars of 
this remarkable engine have not yet been published, 
but from a preliminary notice. in the columns of the 
American Machinist—a most reliable paper, be it 
added—it appears to be an undoubted fact that an 
engine weighing but 173 1b. has given 4? indicated 
horse-power when run at 700 revolutions per 
minute, and that a speed of rather over a mile a 
minute has been obtained with a safety bicycle 
fitted with the motor and running on asphalte. 
The bicycle in question, with all on, including a 
gallon of kerosene and an igniting battery, weighed 
58 1b. The motor used has a cylinder 24 in. in 
diameter and a stroke of 6 in., and can be run at as 
much as 2000 revolutions per minute, at which it 
will develop 10 horae-power. Under these condi- 
tions it will run fairly cool without a water jacket. 
The Otto cycle is used. The oil used is about .64 Ib. 
per indicated horse-power per hour. The oil is 
gasified inside the cylinder itself, and the explo- 
sion is only made when the crank has turned 
through an angle of 45 deg. from the dead centre. A 
‘‘mingling spark ” is passed through the gases before 
the ignition spark proper. This mingling spark is a 
long one, and does not fire the gases. Itseems, how- 
ever, to have an extraordinary effect in mixing them, 
and, as a matter of fact, if it is omitted the engine 
loses power, and the cylinder becomes hot. ‘The 
same device applied toan ordinary gas engine is stated 
to be equally beneficial. At the time of the explo- 
sion it will be seen that the piston is moving very 
fast, and hence the conditions are most favourable 
for the conversion of the heat into work. Further 
particulars of this remarkable motor will be awaited 
with both interest and impatience. The inventor is 
about to experiment on the adaptability of his 
motors to flying machines, some preliminary ex- 
periments having given very promising results. 

Water Power IN SWEDEN. 

The Géta River, with its falls, produces a large 
quantity of available power at Vargén, Trollhiitta, 
and Lilla Edet. At present only a small portion of 
this power is being utilised, but there are indications 
that more and more power is about to be made use 
of. Shortly after leaving the Vénern Lake the 
river divides into two arms, the smaller passing 
Onafora, whilst the other and larger passes Hufon- 
duiis, Nybro, and Vargin. At the Vargén paper 
mills 700 horze-power is taken from the river, and 





it is now under contemplation to lead some water 
from above Nybro, which would yield another 400 
horse-power, intended to be used for a wood pulp 
manufactory and electric lighting. There is, how- 
ever, still plenty of water power lyingidle. At Troll- 
hitta the large fall is calculated to equal 220,000 
horse-power, of which at present only about 4000 
horse-power is being utilised. Dr. Gustaf de Lival 
has, however, bought a great deal of valuable pro- 
perty with a water right, and we shall probably ere 
long hear of some gigantic scheme for the utilisation 
for some industrial and productive purposes pf this 
vast power. No detailed plan has, however, as yet 
been matured, but a large ore-crushing and separat- 
ing establishment is expected to be the first under- 
taking to be takenin hand. The Swedish State, as 
owner of two islands, claims the right to 94.6 
cubic metres of water per second in the Nélstrémen, 
117.08 cubic metres in the Gullé Fall, and 106.73 
cubic metres in the Toppé Fall, making an aggregate 
power of 49,000 horse-power. Of this total it is 
under contemplation to use 20,000 horse-power for 
the State’s projected power station. The owner of 
Gullofors Bruk has recently installed a turbine of 
100 horse-power and another of 25 horse-power, in 
addition to which two more turbines will be in- 
stalled. At the Onans Works a large tunnel is to 
be blasted during the present winter for the pur- 
pose of obtaining increased water power. The value 
of water power is rapidly rising, and land with 
water-right now commands prices six to ten times 
those paid a few years ago. At Lilla EHdet 
much water power is being used at the paper mills, 
and still more will be used by the new paper mills 
in course of construction, but large quantities of 
available water power are allowed to pass by un- 
utilised. There can, however be very little doubt 
but that the Géta River will ere long give rise to 
numerous new industrial installations, the more so 
as the locality is favourable, the port of Gothen- 
burg being near. 


New System or Train Liguria. 


Some years ago the problem of lighting railway 
carriages by electricity was successfully solved on 
the Brighton line, as far as regards block trains 
which are never divided. The method adopted, 
however, was quite inapplicable to the require- 
ments of a main line, on which every coach must 
carry its own source of illumination, and be capable 
of being sent to any part of the system independently 
of any other coach or van. To meet this condition 
was exceedingly difficult, and it is only recently 
that a method his been found of fulfilling it. A 
train is now running on the London, Tilbury, and 
Southend Railway lighted on a system invented by 
Mr. Arthur B. Gill, and introduced by Messrs. J. 
Stone and Co., of Deptford, London, in which 
every coach is fitted with its own electric generator 
and storage battery, and, therefore, whether run- 
ning or standing, whether forming part of a train 
or quite alone, has a reliable source of light. The 
idea of furnishing every vehicle with its own dy- 
namo appears to imply great complexity, and we 
can readily imagine a railway manager refusing to 
have his anxieties increased by the care of 5000 
ele:tric machines. An inspection of the apparatus, 
however, shows that many of the objections that 
rize naturally to one’s lips have been met by the 
beautiful simplicity of the arrangement adopted. 
The battery and dynamo are suspended below the 
frame of the carriage, and do not occupy any 
useful space. The generator, which only absorbs 
about one-third of a horse-power, is driven by 
a link belt from an 18-in. pulley on the axle, and 
by a most ingenious and simple device its 
speed of rotation, and the difference of potential 
at its terminals, are kept practically constant 
through a wide range of speed of the train. The 
dynamo is suspended from one corner of its frame, 
and, therefore, tends to hang diagonally. It is 
held, however, in a vertical attitude by the belt, 
which is thus subjected to a certain definite pull. 
This pull can be adjusted by a counterweight 
sliding on a rod connected to the dynamo, so 
that the belt drives well until the dynamo 
absorbs sufficient power to supply the lamps in 
the compartments, and to pie 2 a small balance 
of current for charging the battery. As the speed 
of the train increases beyond that corresponding to 
such an output, the belt commences to slip, and, 
unlikely as it may appear, the resulting electro- 
motive force and current never greatly exceed the 
determined amount. Certainly the variation in the 
lights between 20 and 50 miles an hour is less 





than that in lamps fed from the public supply mains 
in London. When the train is stopping, the 
dynamo has, of course, to be cut out of circuit, and 
the lighting done by the accumulators. This is 
effected automatically by a centrifugal governor on 
thearmature spindle. At a speed of (say) 15 miles 
an hour, the governor breaks the circuit of the 
dynamo, and takes out a resistance interposed 
between the battery and the lamps, and vice versd 
when the train gets up its speed again the dynamo 
is connected up and the resistance putin. A second 
switch on the end of the carriage enables half, or 
the whole, of the lights to be extinguished by the 
guard. The dynamo and its switch are completely 
encased in a metal cover, with the exception of the 
pulley end of the spindle. A dust-proof washer is 
interposed between the pulley and the bearing, 
and so far there has been no trouble from heating 
or wear. Tne dynamo is made with a very stiff 
field, so that the brushes do not require shifting 
whichever way the machine runs. We are in- 
formed that some 18 railway companies, including 
the Great Northern and the North British, have 
coaches, vans, or entire trains fitted with the new 
system of lighting, which, in the example we saw 
last Wednesday evening, is everything that the 
passenger can desire. The cost of fitting a coach 
of five or six compartments is about 50/1 , and the 
weight to be carried is 5 cwt., while the extra load on 
the engine does not exceed } horse-power per coach 
at the outside. Two 8 candle-power lamps furnish 
a most luxurious illumination in a first-class car- 
riage, while 5 candle-power lamps are equally 
efficient in a third-class carriage in the absence of 
dark cloth linings. 





CaTaLoaurs.—The Expanded Metal Company, Limited, 
of 39, Upper Thames-street, London, E.C., have sent 
us a ep their new illustrated price list of expanded 
metal. any uses of this material are described and 
illustrated, the most interesting, perhaps, being its 
application for reinforcing concrete. It is stated that 
slabs of this material, 24 in. thick, reinforced in this 
way proved ten times as strong as a similar slab 
made without the metal reinforcement. —Messars. Cromp- 
ton and C»., of 35, Queen Vicboria-street, London, 
EC., have been the pioneers of electrical heating 
appliances, so far as_ bringing these into a prac- 
tical commercial form is concerned, and hence the, 
new catalogue issued by them is of especial interest, 
as showing the present status of this class of work. 
Amongst the articles illustrated in Messrs. Crompton’s 
catalogue are to be found a large variety of electric 
kettles, saucepans, grills, hot cupboards, plate stands, 
irons, and similar domestic appliances. For room- 
warming electric radiators are provided.—Mersrs. J. 
Halden and Co, of 8, Albert-square, Manchester, and 
of 8, Great Chapel-street, Victoria-street, S,W., have 
sent us a copy of their new catalogue of drawing-oftice 
appliances. The catalogue is fully illustrated, and 
prices are appended in every case. 

NorrinGHaM.—The public debt of Nottingham is 
3,631,949. This total may be divided into two heads, 
viz., reproductive expenditure, 1,774,801/.; and non- 
reproductive expenditure, 1,857,148/. The expressions 
‘reproductive expenditure” and ‘‘non-reproductive ex- 
penditure ” should be modified into ‘‘ directly reproduc- 
tive expenditure” and “not directly reproductive 
expenditure,” because, although money laid out for baths 
and washhouses, public parks, recreation grounds, paving, 
sewerage, street improvements, &c , may not be directly 
remunerative, the outlay is attended with important 
public advantages, and cannot be regarded as so much 
cash thrown recklessly away. The remunerative capi- 
tal expenditure of Nottingham may be divided as 
follows: Estates, 113,143/.; markets, 33,490/.; electric 
lighting, 42,055/.; gas works, 923,169/; water works, 
662,944/. The principal items of the not-directly re- 
munerative expenditure were: Sanitary wharves and 
premises, hospitals and disinfecting stations, 113,747/.; 
paving and sewering, 228,781/.; outfall sewer, pumping 
station, and Stoke sewage farm, 191,084/.; street im- 
provements, 472,474/ ; improvement of unhealthy area, 
Parliament. street, 182,928/.; loans taken over from local 
boards on the extension of the borough in 1877, 109,692I.; 
and borough asylum, 115,374. The Nottingham Town 
Council appears to have done very well with the gas 
works which it took over in 1874. In that year the charge 
to consumers was from 3s. 4d. to 3s. 10d. per 1000 cubic 
feet. Now the charge has been brought down to 2s, 2d. 
to 2s. 6d. per 1000 cubic feet, according to the quantity 
used. The profit realised on the corporation gas works 
last year was also 77,697/., or six times as much as the 
protits which were worked out in 1874. The Nottingham 
Corporation water works have not been quite such a 
success as the gas works, but they realised a gross profit 
last year of 40,829/. The capital sunk by the Nottingham 
town council in its gas and water works being 1,586,133/., 
interest at the rate of 3 per cent. per annum upon that 
amount would be 47,5847. It would appear accordingly 
that last year the municipality of Nottingham was 70,942/. 
to the good upon its gas and water undertakings, after 
_— of all charges, oagynans oy ae upon capital, 

his 70,9421. was, of course, available for application in 
reduction of the general current charges of the borough. 
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MISCELLANEA. 

A BELL weighing 28 tons has just been completed in 
F¥ranve and placed in a churzh on the heights of Mont- 
martre, 

At the meeting of the King’s College Engineering Society 
held on Friday, November 22, a paper on ‘‘ Thomas Tel- 
ford and his Work” was read by Mr. Mowat. 


The report of the Committee appointed by the United 
States Government to consider the Nicaraguan Canal 
project is unfavourable to the scheme. The Committee 
hold that the estimated cost is far too low, and that the 
engineering details have nod been sufficiently worked out. 


Two more veszels for the Russian Navy will shortly 
b3 launched at St. Petersburg, one being a gunboat and 
the other a training vessel. Four more warships are also 
about to be started, two of which will be cruisers of 
12 000 tons displacement, which are to be fiaished com- 
plete within two years. 

The traffic receipts for the week ending November 17 on 
33 of the principal lines of the United Kingdom amounted 
to 1,491,189/., which was earned on 18,740} miles. Fer 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,390,844/., with 18,522? miles open. 
There was thus an increase of 100 345/. in the receipts, and 
an increase of 2174 in the mileage. 


The Volga is in many places getting so shallow that it 
threatens to become completely unnavigable. DBctween 
Tver and Rybinsk the shipping has entirely stopped, and 
it is not much better between Rybinsk and Nisbni 
Novgorod, although there has been more water this year 
than for many years past. The dredging and regula- 
tion of the tributaries is being recommended as an efficient 
means of making the great river more navigable. 


The Russian Government bas decided that the harbour 
of Libau thall be deepened to a depth of 22 ft., with a 
view of the export of timber from Southern and Western 
Russia and from Poland to that port. At present the 
shipments generally take place from the German Baltic 
ports, whence the timber to a great extent is conveyed by 
river. The railway rates to Libau have also been reduced 
in order to further favour this route, 


A curious method of silvering mirrors has recently 
been patented by M. Hans Boas, of Kiel. It is based on 
the fact that when one of the heavy metals forms the 
cathode of a vacuum tube, containing a trace of hydrogen, 
this metal is volatilised by the current, and is deposited as 
a firmly adherent snd highly polished layer on the walls 
of the tube. The mirror thus produced is of much greater 
brilliancy than can be obtained by the more orthodox 
methods. 

The Stockholm Corporation are contemplating the 
building of a powerful ice-breaking steamer, with engines 
of about 1000 horse-power. They have propored that the 
State contribute 100,000 kr., or about 5500/., the corpora- 
tion defraying the rest of the cost, which is estimated at 
about 16,500. The corporation also want the right to 
charge a separate due or tax to all vessels arriving at or 
leaving the port of Stockholm during the months of 
January, February, acd March. 

In connection with the contemplated extension of the 
Trollbiitta and Gita Canal the plan is being discussed of 
building a canal between Uddevalle and Viinersborg, and 
between the two lakes Hjiilmaren and Viinern. Should 
these projects be realised, all the towns positioned on the 
borders of the lakes of Vetterp, Viinern, and Hjilmaren 
will be connected with the sea. The whole question is 
likely to be promptly and exhaustively investigated, as 
both the Government and various corporations and private 
undertakings teem disposed to contribute towards it. 


Experiments on dust fuel for boilers were made by Mr. 
Crampton some years since, but no commercial success 
was realised. The matter has, however, recently been 
taken up in Germany by a Mr. Carl Wegener, who has, it 
is claimed, proved successful in his endeavours. The 
coal is reduced to a fine powder by suitable pulverisers 
and fed into the furnace automatically. The ordinary 
chimney draught is sufficient, fans being entirely dis- 
pensed with. The matter is now being investigated by a 
well-known London firm, who will shortly publish parti- 
culars of the results obtained, 

Electric tram ways have been somewhat slow in finding 
favour in the greater number of Scandinavian towns, but 
it looks now as if several installations would soon be taken 
in hand. In Bergen, Norway, acompany has been formed 
for the purpose of building an electric tramline, the 
capital of some 50 000/. being to a great extent German, 
and naturally a German firm will be entrusted with the 
contract. Ia Gothenburg, Sweden, an electric tramway 
is under contemplation, proceeding frcm the station of the 
Bergslagernes Railway through the must populous parts of 
the town. 

The Swedish State North Trunk Railway, which now 
terminates at Bodur, will, in all likelihood, ere long be 
continued as far as Hoparanda. The country has just 
been surveyed, and there do not appear to be any great 
technical difficulties. The mountains and other obstacles 
can easily be avoided, and although there are extensive 
bogs, these are not looked upon asserious drawbacks. At 
the rivers there are well-populated towns. In addition to 
this extension of the State railway system numerous 

rivate railway lines in various parts of the country are 
oe advocated, and the local authorities seem, on the 
whole, to be strongly in favour of railway construction. 

A committee organised by the fire insurance companies, 
architects, and engineers of New York is about to inves- 
tigate experimentally the fire-resisting qualities of dif- 
ferent types of construction, With the sky-scraping 


on 


buildings so popular in the States ordinary means of 
protection fail, as it is practically impossible to have 
the general water supply of the city under sufficient 
pressure to reach the upper floors of such buildings, and 
even fice engines of any ordinary construction are unable 
to throw a proper jet to the heights required. It is thus 
essential that special care should be devoted to construct- 
ing such buildings in a way to resist the ravages of fire 
for a3 longa time as possible. 


A large co-operative mining company is in course of 
formation in Russia. It comprices at present some 50 
landed proprietors in the Poljesje district, in the Govern- 
ments of Minsk, Grodus, and Wolhynia, and has for its 
object the working of coal, granite, graphite, iron ore, 
&c., of which recent investigations have proved large de- 
posits to be in existence, more especially in the southern 
part of the district. The iron ore has been assayed to 
contain 57 per cent. of iron. Three large estate owners 
form the board. The company pay the owners a fixed 
sum for the permission to work the mineral deposits, and 
to cutin the woods. During the first five years the pay- 
ment is made in shares in the company, subsequently in 
cash. Large iron works are to be erected, and ra‘lway 
lines built. 


The International Sleeping Car and European Express 
Trains Company, 14, Cockspur-street, 8. W., haveorganised 
a new weekly s-rvice de luxe from London, vid Ostend and 
Vienna to Trieste for Alexandria. The train will be com- 
pored exclusively of sleeping and dining cars, and through 
baggage vans, and will run through from Ostend to 
Trieste without change. At that port it will connect 
with one of the large and well-appointed steamers of the 
Austrian-Lloyd Company. Theservice will leave London 
every Sunday at 10 a.m., Trieste every Tuesday, and will 
arrive at Alexandria every Saturday at 4 p.m. On the 
return journey the eteamer will leave Alexandria every 
Saturday at9 a.m. The train de lux will leave Trieste 
every Wednesday on arrival of the steamer, and will 
arrive in Ostend and London every Friday. The first 
departure from London will be on Sunday, December 1, 
and from Alexandria on Saturday, November 30. 


A trial was recently made at the fire department 
headquarters in Boston, Mass., of a device for protecting 
buildings from fires in adjacent structures. The fire 
headquarters are located in a dangerous lumber district, 
and in order to protect the new fire alarm apparatus, it 
was suggested that perforated pipes be placed along the 
front and sides of the structure near the top. The 
apparatus, as constructed, consists of a 5 in. stand-pipe 
extending above the upp2r storey. From it runs another 
pipe around the side and front, from 4 in. to 2% in. in 
diameter. Oa the front are three revolving sprinklers, 
and one on the side at the centre, the arms baing of 
bronze metal slightly curved. Each end of these arms 
has a ball nozzle, such as is used by the fire department 
on regular hose lines. At the base of the stand-pips isa 
Siamese connection for four lines of 3-in. hose. At the 
test a fire department steamer furnished the power, and 
for about 15 minutes poured through the sprinklers 
water at the rate of 1000 gallons a minute, completely 
drenching the walls, and making a continuous < of 
water from top to bottom. 


In an article published in the Annales des Ponts et 
Chaussées, M. Datoit remarks that the expansion and 
contraction of the concrete in large reservoirs, due to the 
changes of temperature, are so large as to cause cracks 
which open in the winter and close in the summer. 
If these cracks are filled up, fresh ones open near them, 
so that it is useless to repair them. The new covered 
reservoirs at Paris are built of a silicious stone, 
and were it not for these fissures, it would have been 
set in concrete, so as to form one homogeneous mass, 
sufficient to have proportioned the walls for stability and 
to set them on solid earth. The foundation is, however, 
on a bed of gypsum and marl, and its soundness would be 
affected were water to reach these beds. To prevent this, 
drainage tunnels of elliptical section were formed on the 
floor of the reservoir, which intercept any leakege, so that 
it can be carried clear of the foundations. The walls of 
the reservoir below ground are similarly surrounded with 
broken stone placed in a trench, the kottom of which is 
plastered and sloped so as to lead off any water getting 
through the walls into the drains. 


The peat “coke” industry at Elenhult, Sweden, has 
Jike numerous other undertakings, had very considerable 
initial difficulties to contend against, but it would seem 
that the experiments will finally bring about satisfactory 
results. The arrangements have been altered and much 
improved, and the new oven is apparently working in an 
efficient manner. The main features of the working are 
as follows : The raw material (ordinary air-dried peat) is 
conveyed to the works by rail, where the peat is crushed 
and fed continuously into a movable wire screen, where 
the more fibrous matter is removed. These fibres are sub- 
sequently transformed into a useful textile raw material. 
The peat substance proper, when separated from the 
fibres, passes by means of an elevator into a six-storeyed 
oven, where it is automatically and continuously fed into 
two parallel iron cylinders, through which it is carried b 
means of rotating spirals, and, having travelled throug 
these, proceeds into two lower cylinders, from these into 
a third set, and soon, sixtimes. The cylinders are heated 
by meansof peat powder. Thetemperature at the bottom 
cylinders corresponds to a white heat, decreasing upwards. 
When the peat leaves the oven it is fairly free from water, 
but the coking of itis only limited ; » protracted coking is 
expensive, and not considered advantageous. The peat 
then passes through two cooling tubes and into two mills, 
where it is ground to dust. The value as fuel of this peat 
powder is undoubtedly very considerable, and the cost of 





production is said to te something like 7s. 9d. per ton. 








WATER-TUBE BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—As there has lately been in your paper a very lively 
and interesting correspondence about water. tube boilers, 
I hope you will give me the chance to say a few words on 
this subject and give my practical experience gained 
with this kind of boilers for the last two years. 

I am using on a small steamer a water-tubs boiler 
made by Messrs. Yarrow, which is of the same design as 
used for second-class torpedo-boats. This boiler has been 
under steam two years without any interruption, and 
works with about 1 in. air pressure. This boiler is dis- 
tinguished from all other systems by having perfectly 
straight and drowned water tubes and no down-draught 
tubes, which are useless, and only an increase of weight. 
This boiler has never shown the least sign of leakage. 

When the stoker goes home in the evening he closes all 
cocks and valves, asbpan and damper, and finds in the 
morning exactly the same water level in the glass which 
he left in the evening, which means to ray that there 
cannot be any leakage. In the best Scotch boiler one 
always finds a little less water in the morning, owing to 
the small leakages which are unavoidable in this class of 
boilers. Allthis talk about down-draught tubes can only be 
made by people who have never used a water-tube boiler 
of this type, or have some commercial reason for condemn- 
— absence of down-draught tubes. ; 

The circulation of the water leaves nothing to be wished 
for, and if it were not sufficient the tubes would simply 
become white hot and burst, as sometimes happens in 
water-tube boilers when one of the tubes gets the circula- 
tion interrupted by some solid matter getting intoit. As 
these boilers stand just as much forcing as any other 
water-tube boiler, itis obvious that the circulation cannot 
be defective. I venture to say that the life of a water- 
tube boiler will be the same as of any Scotch boiler if 
properly treated. 

In using a water-tube boiler the following rules are to 
be observed : 

1. Use only fresh water; if the water contains very 
much lime, mix a little quicklime or soda into the feed- 
water. 

2. Blow out the boiler 1 in. every day after the fire has 
been drawn, the circulation stopped, and the sediment all 
deposited in the bottom drum. 

3. Use no lubricants whatever for cylinders or piston 
and slide rods; use as packing white metal, or still better, 
asbestos and white metal. 

4. Air-pump valves must not be of india-rubbor, but 
must be metal valves. 

5. Tubes to be cleaned externally twice a week by means 
of a steam jet as per annexed sketch. 
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6, After six months, open the boiler out and clean the 
tubes internally by wire brushes, which is absolutely neces- 
sary. This is the moment when the importance of the 
straight water-tubes manifests itself. A burning candle 
is passed under the bottom tube-plate from tube to tube, 
and one man in the steam drum looks through each tube, 
and sees if it is clean, The wixe brush is to be passed 
repeatedly through each tube to take off all the scale. The 
inside rows of tubes, chiefly expoged to the greatest heat, 
contain the most scale ;' the tubes must be brushed until 
metallic surface is obtained. If this operation cannot be 
sel carried out, the life of a boiler would not be much 

ond a year. 

ow, I venture to ask, How will you clean out inater- 
nally the water tubes, if they are curved into every pos- 
sible and impossible shape? Getting the boiler clean 
would be a mere chance, and no certainty could be ob- 
tained that the boiler is again in its original state. 
_ This is the principal reason why I attribute so much 
importance to having the water tubes perfectly straight. 
Having cleaned out the tubes, one can look through all 
the tubes and know for certain that the boiler will be up 
to the mark and perfectly reliable for another six months. 

In closing my observations I have to mention that I 
have used with great success liquid fuel for this boiler 
during the last six months, and the tubes are only cleaned 
outside once in a fortnight. 

I remain, Sir, your obedient servant, 
Trieste, November 20, 1895. ¥F. Kapa.itscu. 





; To THE EpIToR oF ENGINEERING. 

Sir,—We have read with great interest the letters in 
eed last issues discussing the value of different water-tube 

ilers. As we have built lately a number of water-tube 
boilers of the Yarrow type, we shall be obliged to you for 
publishing some of the results we have obtained with 


them. 

We have fitted two torpedo-boats and the torpedo 
cruiser Fei Ying, constructed by us for the Imperial 
Chinese Navy, with Yarrow boilers. Each torpedo-boab 
has two boilers ; the Fei Ying has eight boilers. 

Before commencing the construction of the boilers for 
the above-named war-vessele, we made a small boiler for 
experimental purposes of 34.5 square metres heating sur- 
face, and 0.57 square metre grate surface, and a working 
pressure of 15 atmospheres. 

With this boiler we made » number of exhaustive trials 
under different conditions, and obtained with an air pres- 
sure of 42 millimetres, and a coal consumpticn of 360 kilo- 
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grammes per square metre of grate surface, an average 
evaporation of 7.6 litres of water of a temperature of 
50 deg. Celsius per 1 kilogramme of Welsh coals. 

This result is equal to the results obtained with loco- 
motive boilers working under similar conditions. 

The circulation in this boiler was perfec}, although we 
dispensed, according to the advice of Mr. Yarrow, with 
the outside circulating tubes; the steam produced was 
dry, even with a consumption of 430 kilogrammes of coal 
per square metre of grate surface; the amount of water 
collected in the separator at the end of the main steam 
pipe never exceeded 1 per cent. of the total evaporated 
quantity. 

In consequenc; of these results we proceeded with the 
design and construction of the boilers for the above- 
named war vessels, and obtained with them equally satis- 
factory results. The two torpedo-bvats had each two 
boilers, with a total heating surface of 325 square metres 
and a total grate surface of 5.4 equare metres. They sup- 
plied steam of 15 atmospheres pressure to a triple-expan- 
sion engine with four cylinders balanced after Schlick’s 
patent, which indicated easily from 1600 to 1750 indicated 
horse- power, with an air pressure of 1fin. in the stoke- 
hold. Both boats underwent their trials under the super- 
vision of an officer of the Imperial German Admiralty 
very satisfactorily. They have since then proceeded to 
China under own steam, and reached Nanking, their port 
of destination, in the best condition. In one of these 
boats, which steamed with one boiler only at a speed of 
about 10 knots per hour, a tube burat on the voyage from 
Suez to Aden. Although the conditions of the sea and 
wind were very unfavourable at the time, this accident 
did nob cause any inconvenience. Fire was lit at once in 
the second boiler, and the boat continued its journey after 
a stoppage of barely two hours. 

The results with the torpedo cruiser Fei Ying were 
just as satisfactory. She was fitted with eight boilers, 
having @ total heating surface of 1300 square metres and 
a grate surface of 21.4 square metree. 

The boilers are working with 15 atmospheres pressure, 
and supply steam for two pairs of triple-expansion en- 
gines of the same system as those of the torpedo- boats. 

On the measured mile runs the engines indicated 5400 
to 5600 indicated horse-power, and during a continuous 
trip of four hours’ duration, which immediately followed 
the mile trials, an average power of 4500 indicated horse- 
power was easily maintained, with an air pressure of 
about ? in. in the stokeholds. No priming or other 
trouble in the working of the boilers was noticed. We 
had one set of eight firemen, of whom four only were 
professional stokers trained to ordinary Scotch boilers 
on merchant steamers; the rest of the crew were 
labourers of our yard, who had only a _ very 
short experience as firemen. Although these men were 
on watch from 5 a.m. till 2 p.m., they were able to do 
their work easily without wasting coals, and without 
getting exhausted ; and we have no doubt that with the 
Yarrow boilers much batter results could have been 
obtained with properly trained stokers. 

The trials mentioned were executed under the super- 
vision of two high officials of the [mperial German Navy 
Department, and according to the rules laid down for 
Government trials. These gentlemen expressed their 
entire satisfaction with the boilers and the results obtained 
with them. In consequence of their reports the German 
Government has ordered a trial with Yarrow boilers with 
a torpedo-boat of our Navy, and we are pone at pre- 
sent a design for this purpose. We do not intend to join 
in the lively correspondence about water-tube boilers pub- 
lished in your valuable paper, but simply want_to state 
some facts about the results we obtained with Yarrow’s 
boilers. 

This type is, according to our experience, the best of 
the many types of water-tube boilers now in fashion, on 
account of its very simple design, which gives much better 
facilities for cleaning, supervision, and repairs than the 
many types with curved or bsnt tubes. In point 
of efficiency we consider this boiler also to be just 
as good as the best of the other types of water-tube 
boilers commented upon in your paper, and we have 
no doubt that it will give always excellent results if it is 
fairly dealt with. 

Yours truly, 
DiIrEcTION DER STETTINER MASCHINENBAU 
AcTIEN GESELLSCHAFT ‘‘ VULCAN.” 
Bredow a/O., November 21, 1895. 





To THE EpiToR oF ENGINEERING. 

Srr,—I have been much interested in the correspon- 
dence which has appeared in your columns regarding the 
water circulation in the Yarrow boiler. It may be all 
correct what was stated in your last week’s issue on the 
subject, but on reading Mr. Maxim’s letter I thought, if 
his assumptions are right as to two-thirds or three-fourths 
of the tubes being uptakes, and the remainder downtakes, 
and also that there is a rapid upward circulation in the 
tubes next the fire ; there must be an exceedingly fierce 
downward circulation in the fraction of outside tubes that 
act as downtakes, or else there cannot be much of a cir- 
culation of any sort in the tubes that form the middle of 
the bunch, 

Leaving the question as to whether there is sufficient 
natural circulation in this or any other type of water- 
tube boiler, I often think, Sir, their efficiency could be 
greatly increased by mechanically forcing the circulation, 
my reason for so thinking being the fact, well known 
amongst engineers, that by increasing the force of the 
circulating water in a surface condenser without increas- 
ing the quantity, you improve the efficiency of the con- 
denser. Now a water-tube boiler and a surface condenser 
ae similar thus far they are both bundles of tubes 
with water inside for extracting heat from a gas outside, 
and therefore what is known to apply to the one should 


apply to the other also, therefore, I believe, if any one 
cares to try the experiment, it will result in increased 
steaming power as well as economy. 
, Yours truly, 
: : JOHN JOHNSTON. 
40, Clarence-place, Morice Town, Devonport, 
November 25, 1895. 





To THE EpIToR or ENGINEERING. 

Srr,—I regret that my last letter was not sufficiently 
explicit to prevent misconception of my meaning, as 
shown by your correspondent ‘‘ J. J. C.” The letter fol- 
lowed Mr. Durston’s public statement that the Sharp- 
shooter had been put through a series of trials which, he 
said, proved that the Terrible would be able to maintain 
25,000 horse-power continuously, as long as coal could be 
had. My argument was that on there trials the Sharp- 
shooter’s engines were indicating a power very much less 
than that which they were capable of indicating; while 
the Terrible’s, at 25,000, would be hard driven ; and, there- 
fore, an estimate based on the coal consumption of an 
engine working under fairly economical conditions, is no 
proof that the same coal consumption will take place when 
the conditions are not favourable to economy; and while 
the consumption per square foot of grate per hour in the 
former case may be one capable of continuous maintenance, 
that is no proof that the higher rate in the latter case 
comes under the same category. In arguing these points 
from illustration I desired to use figures as round as 
possible, reasonable approximations, in point of fact, to 
avoid an appearance of splitting hairs; the illustrations, 
as far as possible, being from the ships usually identified 
with this controversy. Engines of 25,000 horse-power 
being somewhat scarce, there was no alternative but to 
draw them out to a reduced scale for purposes of com- 
parison, as Mr. Durston compares the boilers, and the 
small difference between the cylinders of the quarter- 
power Terrible and of theSharpshooter, naturally suggested 
setting them one against the other. It is obvious that if the 
Terrible is good for 25,000 horse-power, the Sharpshooter 
must be good for a very much higher power than was de- 
veloped on the proof trial, that is, the two engines 
were working under quite different conditions. b is 
reasonable to expect, or, at all events, it is the orthodox 
idea, that had the NSharpshooter been hard driven, 
that, is made to develop the power bearing the same rela- 
tion to her cylinder capacity and pressure of steam as 
25,000 horse-power bears to the Terrible’s, that the engines 
would not be so economical, quite irrespective of the be- 
haviour of the boilers. The Tamise illustrates this, for, 
with very nearly the same engines as the Sharpshooter, 
but indicating more power, she is much more extravagant 
in coal. A daily paper said recently that the Sharp- 
shooter on this trial had burnt only 1.7 lb. per indicated 
horse-power per hour; while the consumption of the 
Tamise comes out about 24 lb. ; the Sharpshooter indi- 
cating, say, 2200 horse-power with six boilers and 200 
square feet of grate in use, and the Tamise with twelve 
boilers and 375 square feet, about 11 indicated horse- 
power per square foot of grate in both cases. These 
small ships may b3 good, bad, or indifferent for all I 
know, I simply take things as I find them, but we have 
beard so much about the success of the Belleville boiler in 
France that it appears perfectly fair to examine the per- 
formances of a ship built and fitted with machinery in that 
country. If the Tamise shows a reasonable coal con- 
sumption, in Belleville boilers, for the power developed, 
and that coal consumption is, say, 40 per cent. more per 
square foot of grate per hour than in the Sharpshooter 
going easily; it is rather straining logic to assert that 
because @ consumption of about 194 lb. per square foot of 
grate can be maintained continuously, therefore a con- 
sumption of about 27 lb. can be maintained. Mr. Dur- 
stop, of course, may make what excuses he pleases to My 
Lords ; anything will do for them—they know no better ; 
but I do wish that, in putting excuses or arguments for 
his boiler policy before engineers, he would endeavour to 
use such as can be accepted without causing men to feel 
that if it is all right, they must set to work and unlearn 
everything they have acquired during their professional 
life. The moreso as no one ever expects that the Terrible 
will be set to steam as hard as ever she could go for three 
or four days; under the pretext of urgent necessity for 
service, some perfunctory trials will be gone through in 
the presence of interested parties only; and no doubt 
the same trick will be played as in the case of the Magnifi- 
cent; the ship will be taken out as light as possible, so that 
the load on the engines will be reduced, and they can run 
away easily. If the statements about the Magnificent’s 
trials given by the Times are what are accepted at White- 
hall, it shows how easily the Board can be persuaded into 
believing any nonsense, and holds out little hope to 
the public that the wild experiment with its money, and 
at the risk of its safety, will be tested in an adequate 
manner, either in the Terrible or any other of the new 
cruisers with Belleville boilers. 

To resume, I do not criticise the Terrible’s engines; 

uite the contrary, I very much admire what has been 
shown us of them; nordo I assert that they are not large 
enough for 25,000 horse-power under the conditions 
named, but they are rather a tight fit, and if the full 
pressure of 210 lb. is not forthcoming, it is improbable 
that the full power will be forthcoming either. So far no 
engine has been supplied, at sea, by Belleville boilers with 
steam of this pressure, while boilers working under pres- 
sure approximating to the Terrible’s reduce that pressure 
at the engines to a much greater extent than it is proposed 
to doin her case; so that it is somewhat problematical 
whether this pressure will really be maintained. And, in 
comparing the engines of the Terrible with those of certain 
mercantile steamers, my object was to show to how great 
an extent Mr. Durston relies upon the increase of pree- 








sure to get the legend power. These comparisons are 





objected to by *‘ J. J. C.,” who follows a very curious 
line of argument. He says I have omitted an important 
consideration, the different rates of expansion usual in 
naval and in mercantile vessels; but, as a matter of fact, 
in the cases I quoted this consideration does not come in ; 
then he suggests other cases for comparison in which the 
consideration does come in, but he omits it. The boot is 
on the other leg. Before comparing engines on the com- 
pound principle it is as well to see what that principle 
means. Compounding an engine may be defined 
as substituting an expansion cylinder for an expansion 
valve, with the object of securing an early cut-off. What- 
ever the ratio of high-pressure to low-pressure cylinder 
may be, the maximum point of cut-off in that cylinder 
is pretty much the same, from two-thirds to three- 
quarters of the stroke, so that the minimum rate of ex- 
pansion of the steam is fixed by making the high-pressure 
cylinder bear a greater or lesser ratio to the low as re- 
quired. The triple-expansion idea is the same thing ex- 
tended, the low-pressure cylinder is the measure of the 
— of the engine, the high cylinder fixes the limit 
below which the stezm cannot expanded. In a mer- 
cantile steamer always running at about full power, a low- 
pressure cylinder is adopted which will give that power 
with a reasonable and economical rate of expansion, the 
high-pressure cylinder is so proportioned as to take the 
neceesary steam from the boiler up to a reasonable per- 
centage of it own stroke. Ina warship the low-pressure 
cylinder is suitable for a power much below the maximum 
required, but sufficient for ordinary purposes, to secure 
the maximum power when necessary the high-pressure 
cylinder is so large as to take steam for this power. Ib is 
as if a single-cylinder engine had expansion gear which 
allowed a cut-off at, say, one-tenth of the stroke and no 
later, always to run at that; and in another case a smaller 
cylinder had gear which allowed a cut-off much later 
than one-tenth, so that the same power could be de- 
veloped on occasion, the inference being that it would 
be developed with less economy of fuel. Hitherto 
this difference in cylinder ratios between naval and mer- 
cantile practice has been very marked ; for example, the 
ratios in the engines of cruisers referred to by ‘‘J. J. C. 
are widely different from usual mercantile practice; but 
in the new ships Terrible and Andromeda, the ratios are 
those that have been adopted in many mercantile versels, 
of course, working at a lower pressure. Four example, the 
Terrible’s cylinders, equal to 45 in., 70in., and 108 in., are 
very nearly the same as the Aller’s 44 in., 70in., and 108 in. ; 
if the latter with a steam pressure of 150]b. gave, say, 
7500 horse-power, the former would do the same, the extra 
power in her case is to be obtained by increasing the pres- 
sure of steam, the rate of expansion remaining the same. 
The powers given for the Aller and the Australien are 
trial-trip ts, the boilers at their best, and the engines 
driven for all they were worth; to get 50 per cent. more 
power out of these engines by increasing the initial pres- 
sure, and nothing else, is to put them on a totally different 
footing from the Sharpshooter’s, and nothing the Sharp- 
shooter has done affords any clue as to what would 
happen. 

My critic will not have the Aller, so he suggests for 
comparison the engines of the Marathon class, 344 in., 
51 in., and 764 in. cylinders, indicating, say, 10,000 horse- 
power with a piston speed of 880 ft., the steam pressure 
being 154 lb., and he proceeds to show that with the 
Terrible’s cylinders and initial pressure they would be 
good for 26,000 horse-power. But ‘‘J. J. C.” omits the 
rate of expansion consideration ; twice the Marathon’s 
engines, with four cylinders, would be 49 in., 72 in., 
76 in., 76 in., and it is quite obvious that with a 49-in, 
cylinder very much more steam can be got into the 
engines than with a 45-in. one; in other words, the virtual 
cut-off, on which his calculation of power is based, is an 
impossible one in the Terrible. Put it this way: if the 
small cruiser had had a high-pressure cylinder only 314 in. 
in diameter, and the intermediate 49 in., with the same 
steam pressure, and the-same piston speed, the power 
would have been very much less than 9950; if ‘‘J. J. C,” 
will kindly calculate how much less, and then revise his 
estimate of the power of the Terrible, he will find that, 
even taking into consideration the question of loss of 

ressure in pipes, 25,000 horse-power will require, as 

say, the full 2101b. pressure, e engines will be hard 
driven ; the Sharpshooter’s engines were running easy, 
and my investigation of the probable power of the Terrible 
was meant to draw attention to this difference in the 
working conditions of the two engines, as bearing on the 
expectation of the performance of the larger one, by the 
actual performance of the smaller one, 

The Andromeda affords some curious and interesting 
comparisons. She is to have 30 Belleville boilers, with 
1450 square feet of grate and 46,000 square feet of heating 
surface, and is to maintain 16,500 horse-power as long as 
coal can be had. It is a coincidence that these grate and 
heating surfaces are just the same as in the Hamburg- 
American steamer Fiirst Bismarck, and also that the 
latter indicated 16,500 horse-power on her trial trip. Of 
course in ordinary work the power is less than this—not 
more than 15,000—so Mr. Durston undertakes to get as 
much power for continuous steaming out of the same 
grate and heating surfaces in Belleville boilers as was 
obtained on the trial trip of a very successful steamer 
with cylindrical ones. What I cannot understand is why, 
if this can be done, the Messageries boats and the North- 
West do not give 11 horse-power per square foot of grate 
continuously, or why the Ohio should have 192 square 
feet of grate for 1500 horse-power. But the Andromeda’s 
engines are very different from the Fiirst Bismarck’s, 
They have cylinders 34 in., 554 in., 64 in., and 64 in., or 
with one low-pressure cylinder, 34in., 554 in., and 90 in, 
something very near the Scot, which has par 344 in., 
574 in., and 92in. These latter on trial with a boiler 








pressure of 170]b., and running ab a piston speed of 
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800 fo. per minute, indicated about 11,700 horse-power, 
so here again absolute reliance is placed upon an increase 
of 40 per cent. of steam pressure to get about 40 per cent. 
increase of power; of course it may be done, but it is just 
as profersional a calculation as a good gamble in Kaffirs, 


and neither the Board of Admiralty nor its Engineering |- 


Department exists for that sort of thing. The Kherson’s 
engines do not differ much from these two, her cylinders 
are 36 in., 57 in., and 92 in., pressure at engines 170 lb., 
piston speed 810, horse-power 12,500. As “J. J. C.” will 
observe, she can take about 9 per cent. more steam owing 
to her larger high-pressure cylinder than the Scot can ; 
and as she has about 40 per cent. more grate, and 50 per 
cent. more heating surface than the Scot, she will make a 
very poor show if she does not give her expected power. 
The Andromeda, compared with the Kherson, has smaller 
engines altogether, but by dint of raising the pressure at 
the boilers by 20 per cent., the pressure at the en- 
gines is to be raised about 45 per cent., and the 
horse-power about 35 per cent., all of which is a gamble. 
When we get the Andromeda, how much better off will 
we be? A big conspicuous target of barely 20 knots 
speed, and armed with nothing heavier than a 6-in. 
quick- firing gun, on a displacement of 11,000 tons, is just 
going a shade too far. It is all very well for the Z'%mes 
to hint at a further great expenditure on shipbuilding, 
but it is quite time the public began to open its eyes as 
to the way the money is going, and compare the work 
done in this country for other nations with what we are 
doing for ourselves. We have nothing like the Buenos 
Aires, a ship which will have a sustained sea speed ab- 
solutely out of comparison with anything we have or are 


could work incalculable mischief. And while this sort 
of thing is going on in our very midst, we are fooling 
about to try and make the performances of ships on trial 
fit in with lecture room theories and laboratory experi- 
mente. The Ohio has come home in good style before a 
fair wind and following sea, so Messrs. Maudslay’s 
contention that the trouble would be removed 
the use of Belleville pumps seems borne out; but 
she does not give 11 horee-power per square foot of 
grate, and there is no reason to expect it in the 
Andromeda. 

However, I must stop for the present, with a ques- 
tion to “J. J.C.” which I trust he will answer ex- 
plicitly. If his engine (A) gave 10,000 horse - power, 
say, with four double-ended boilers, and she was eased 
down to 5000, steam would be supplied rather more 
easily from two boilers. But if a larger propeller were 
fitted to keep down the piston speed, and she had one 
more boiler, and the whale arrangement was strong 
enough for 210 lb. pressure, she ought to develop 12,500 
horse-power, “J. J. C.” says 14,000; would he consider 
that the low power trial with two boilers is ample proof 
that, under the circumstances indicated, the maximum 
power trial would follow as a matter of course, and could 
be continued indefinitely ? I hope this is clear, and I 
think I must press “J. J. C.” for an answer; I am 
obliged to him for raising the questions he has done, and 
trust he will see where he isin error. If he, or any one 
else, wants the point arguing further, let them take a lead, 
I will follow. I am, Sir, your obedient — 

RGUS. 





To THE EpiTor oF ENGINEERING. 

Sir,—In the interesting and vigorously sustained cor- 
respondence that has appeared in your columns under the 
above heading, the patriotic aspect of the question, in so 
far as concerns the Belleville boilers, appears to have es- 
caped the attention of your many contributors. 

IT would ask you, Sir, are English boilermakers now, or 


have they during the last two or three years, been so | P# 


abnormally busy that the Admiralty must needs go rush- 
ing off to France to find some one to tell them the best 
form of boiler to fit in our largest warships ? 

Though I may be in error, I still adhere to the opinion 
that, as either designers or builders, English boilermakers 
have not as yet been beaten by any foreigner. 

Prior to, and since, patenting a water-tube boiler in 
1885, I had, and have, most carefully followed the de- 
velopment of this, to me, very interesting phase of boiler 
construction, and setting any tendency to national pre- 
judice entirely on one side, I cannot see any reason to 
compliment the authorities on the selection they have 
made. It appears to me, to use a sporting metaphor, 
that they have backed a rank outsider in the hope of a, 
aa problematical, win. 

f it was a sine gud non with the Admiralty that their 
boilers must be of foreign design, then they have passed 
over three foreign boilers, each of which has given better 
results than the Belleville, while (if the mere suggesting 
such be not heresy) if they would for a moment have 

raciously condescended to Icok ai a “ Britisher” as a 
iler designer, then I stoutly assert and maintain that 
they could have selected at Jeast ha'f-a-dozen water-tube 
boilers, each one of which is superior to the [elleville and 
its special squirt-in-the-feed arrangemente. 

Perhaps, as the Admiralty do not care to trust us to 
design their boilers, we shall soon be told that we are not 
to build them, in which event our Navy boilers will pro- 
bably in the near future bear the now only too well- 
learned formula, ‘‘ Made in Germany.” 

Further, Sir, if we entirely ignore this slight on Englieh 
intellect, there still remains the monetary value of the 
royalties paid on the 150,000 horse power of Belleville 
boilers already ordered for ten of our warships to be 
considered, and in the hard times English boilermakers 
(why not ‘‘boilineers ”?) have lately gone through, they 
would naturally have preferred to see the large sum this 
must represent drifting ‘‘our way” instead of being sent 
across the Channel. 

I cannot but think that, in seeking for designs for their 


boilers in France, the Admiralty have put themselves to 
considerable and unnecessary trouble to once more prove 
that they have “‘ gone farther and fared worse” than they 
would have done had they stayed at home. 
I am, Sir, yours sincerely, 
A Discustep Briton (M.I.M.E., A.I.N.A.). 

Brighton, November 25, 1895. 

To THe Eprror oF ENGINEERING. 

S1r,—Referring to Mr. Maxim’s letter in your issue of 
November 22, I am of opinion that not only has Mr. 
Maxim failed to throw much light on the circulation of 
water-tube boilers having drowned tubes, and being un- 

rovided with down tubes, but the illustration cited is eo 
ar from representing the actual conditions of such a 
boiler as to lead to serious error. 

If Mr. Maxim’s conclusions were correct, the steam 
ascending in any one tube would be limited to that gene- 
rated in the tube itself, together with the steam gene- 
rated in one other tube of the same size, but where a 
number of tubes are connected to two vessels common to 
them all, one tube may receive the steam generated in a 
number of tubes, to the exclusion of a sufficient amount of 
water to prevent its injury; and even if it were true that 
the steam ascending in one tube was limited, as supposed 
by Mr. Maxim, then it must be evident that much more 
work could be got out of the tubes when each had only to 
discharge its own steam. 

Under the very easy rate of firing represented by the 
— lamp or Bunsen flame mentioned by Mr. Maxim, 
the flow in the generating tube may be steady and con- 


Wishing to see how far Mr. Maxim’s experiment could 
be relied on, I made a model consisting of a tube about 
3 ft. long bent into a U-form, and the ends attached to 
the bottom of an open vessel. The tube employed was of 
copper # in. in external diameter, the bore being rather 
more than }in., the radius of curvature, where it was 
bent at the centre of its length, being 2 in. 

When this tube was heated at the bend with a blast 
of gas and air, gentle circulation was soon established, 
but when the water became heated so as to form steam, 
then moving the flame from one side to the other of the 
bend quickly reversed the circulation, and the water was 
violently and intermittently discharged, although the 
upper ends of the tubes were submerged about 1 in. 

aking the apparatus to a smith’s fire, at first without 
blast, there was a violent intermittent discharge from both 
tubes simultaneously, and there was no appearance of 
circulation. 

A further experiment was made with the apparatus by 
blowing the fire, with the result that the water was 
ejected from both tubes with greater violence, and the 
tube becoming overheated, fused at the centre of the 
bend in about one minute from the time the blast was 
put on. 

Iam, Sir, yours faithfully, 
Joun I. THORNYcROFT. 

Church Wharf, Chiswick, London, W., Nov. 27, 1895. 





To THE EDITOR OF ENGINEERING. 

S1r,—Through reading the highly interesting letters 
which have appeared lately in ENGINEERING, especially 
those in the last number, on water-tube boilers, I was led 
once more to peruse M. Normand’s very able lecture 
delivered last spring before the Institution of Naval 
Architects at their Paris meeting. I have been much 
impressed with his arguments advocating the necessity of 
outside downcomers, and till lately have been ready to 
pin my faith thereto. I was, however, somewhat sur- 
prised to find the following passage in M. Normand’s 


per: 
‘*The diameter of the three return tubes is such that 
the difference of pressure between the upper and lower 
reservoirs must be very small. Jn boilers now building at 
my works the return tube at the funnel end has been dis- 
pensed with.” 

.From this it would appear that in this gentleman’s 
latest practice he has entirely dispensed with the supply 
of water to the lower chambers at the one end of the 
boiler, only leaving the supply at the other end, and if 
this reduced supply of water is found successful, it points 
in the direction that the advocates of dispensing with 
outside down-pipes are correct. 

I am, Sir, your obedient servant, 
OBSERVER. 





H.M.SS. ‘‘ ROCKET,” *‘SHARK,” AND 
**SURLY.” 
To THE EpitTor OF ENGINEERING. 

Srr,—In your interesting account of the above boats 
you refer your readers for further information as to the 
principles of design of M. Normand’s boiler to his paper 
read at the Paris meeting of the Institution of Naval 
Architects, and reprinted by you on page 59 ante. Ib 
may, perhaps, be worth while to point out that the 
boilers uved by Messrs. Thomson in the above boats, 
although similar to that described by M. Normand before 
the Institution of Naval Architects, are not quite the same. 
The type of boiler used by Messrs. Thomson was M. Nor- 
mand’s earlier form of boiler. In the later type, as will 
be seen on comparing the designs shown on page 57 with 
those on page 630, the course taken by the gases is more 
nearly at right angles to the small generating tubes, and, 
therefore, to the direction of circulation of the water con- 
tained in these tubes. This has the effect of largely im- 
proving the transmission of heat from the gases to the 
water, and of increasing the efficiency and economy of coal 
in later types of boilers as compared with the earlier type 





used by Messrs. Thomson and others. M. Normand has 
used the later type in all his recent boats, including the 


tinuous, but when the firing is more severe this is not the} 
likely to have; a craft that in the hands of an enemy | case 





Forban, which has been more than once alluded to in your 
columns. In his recent first-class torpedo-boats, M. Nor- 
mand has obtained 43 indicated horse-power per square 
foot of-grate surface, and in the Forban considerably 
higher power even than this. 

It is, however, only fair to add that M. Normand’s 
engines are designed with a special view of economy in 
steam consumption, being fitted with his patent feed- 
heaters, steam traps, and cylinder relief valves. The 
economy he obtains is largely due to the fact that the 
French Admiralty specifies that the load to be carried at 
full speed is dependent upon consumption of coal at half 
speed. This is similar to the clause adopted by the 
British Admiralty in the 30-knot destroyers, where a 
load of 35 tons to be carried at full speed is dependent 
upon a previous full-speed official consumption trial, and 
the load to be carried is either increased or diminished as 
the consumption of coal per indicated horsepower per 
hour is above or below 24 1b. The great effect of weight 
upon high speeds will doubtless call the attention of the 
builders of the 30-knot destroyers to the great import- 
ance of using economical engines and boilers. 

Tam, Sir, yours faithfully, 
Lesitz S. Ropixson. 

28, Victoria-street, Westminster, S.W., 

November 27, 1895. 


AMERICAN EXPRESS LOCOMOTIVES. 
To THE EprToR OF ENGINEERING. 

Str,—I notice on page 632 of your journal of Novem- 
ber 22, under the heading of ‘‘ American Express Loco- 
motives,” that our compound engine ‘‘1309,” which ran a 
portion of the journey between London and Aberdeen, on 
August 22 last, is described as having two 14 in. by 30 in, 
and one 24 in. by 30 in. cylinders. The sizos really are 
two 14 in. by 24 in., and one 30in. by 24 in. stroke. Will 
you kindly make this correction in your next issue, or it 
may lead to confusion when we are gone ? 

Yours faithfully, 
F. W. Wess. 

London and North-Western Railway, 

Locomotive Department, Crewe, 
November 26, 1895. 

[We are obliged to Mr. Webb for calling attention to 

the error.—Ep. E ] 








THE ‘‘ KANE-PENNINGTON ” MOTOR. 
To THE EpIToR OF ENGINEERING. 

S1z,—In answer to Mr, S. H. Hollands’ letter re the 
Kane-Pennington motor, to a practical man his letter is 
decided) y American, and savours much of wooden nutmegs, 
ce tego motion, Keeley motor, and the like. Not 

aving seen the motor, I cannot contradict him, yet tho 

articulars I have, and which were supplied by the Kane- 

ennivgton’s representative himeelf, although they are a 
marvel, they do not in any way approach 4? indicated 
horse-power at 17} lb., as stated by Mr. Hollands. 

In reference to his other remarks, may I ask, What does 
he mean by kerosene? What specific gravity is it? Does 
it come within the conditions set for The Engineer com- 
petition? The Otto cycle would, of course, be against 
the motor keing a light one. The cylinders are watcr- 


jacketed, at least in all their engines, which are not toys, 


and there is nothing wonderful in 4 to ? horse-power 
engines keeping cool without water jackets. There are 
English engines now on the market with a claim for 
utilising the waste heat, and with quite as good a con- 
sumption as .8 per indicated horse-power. The very letter 
is in itself a contradiction ; further on it is stated a smaller 
motor and bicycle 58 lb. Let us assume it was an ordi- 
nary bicycle of, say, at the outside 30 lb., what was the 
other 28 ib.’ What advantage has a Kane-Pennington 
motor over an English one of equal efficiency, but double 
the weight, if this difference is caused wholly and solely 
by the fact that the English engine has a reasonably sub- 
stantial cast-iron cylinder or liner, while the American is 
made of thin drawn steel liable to be dented and spoiled 
by any accidental blow? Surely this is only a’matter of 
taste, and if English customers will purchase such articles, 
then (although with reluctance) we will make them. 
IT an, yours truly, 
W. E. Gissons, 
for Britannia Company. 
100 and 101, Houndsditch, November 25, 1895. 





Tur NorweGiAn Navy.—A considerable improvement 
in the Norwegian Navy is about to be made, both by 
bringing older ships more up to date, and by building new 
ones. A Naval Commission has dealt with the question, 
and on their recommendations, it has been decided 
to build two ironclads of the improved Svea type. The 
Svea is a recent Swedish battleship, similar to which 
several have been built in Sweden. A warship of this 
type is at present in course of construction, and its 
dimensions are: Length on water line, about 2744 ft.; 
greatest breadth on water line, about 484 ft.; greatest 
depth, about 17 ft.; displacement, 3403 tons. Speed, 
with ordinary draught, 15 knots; with forced draught, 
about 16 knots; the power at the 15-knob speed will be 
3700 indicated horse-power. The armament consists of 
two 25-centimetre guns cf 1889 model, placed in two 
barbette turrets, four rapid-firing 12 centimetre and six 
rapid-firing 57-millimetre guns, four 25-millimetre four- 
barrelled and six two barrelled machine guns. The 
thickness of the armour in the citadel is 24 3 centimetres, 
and ranges elsewhere between 5 and 27.2 centimetres. 
The cost is estimated at 3,347,725 kr., or about 186,000/. 
There will also be built three torpedo- boats, for which the 
grant amounts to about 47,0007. Tenders will be invited 
both for the ironclads and the torpedo-boats. Four 
monitors are to be overhauled and each fitted with two 
new 65 certimetre rapid-firing guns, &c. 
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THE ADMIRALTY WORKS DEPARTMENT. 
To THE EprTog oF ENGINEERING. 

Sm,—As an examination is shortly expected to take 
place for appointments in the above service, perhaps this 
is an opportune time to call the attention of young civil 
engineers to the prospects held out to them in the fore- 
going department. 

It will be gratifying, Sir, to you and your readers to 
learn that the late correspondence on ‘‘ Military Engi- 
neers and Civil Appointments,” in your admirable paper, 
had a far-reaching effect, the first-fruits of which are 
shown in an immediate improvement in the status and 
emoluments of the civil engineers of the Admiralty Works 
Department. A new scheme has been evolved, and has 
come into operation some three months ago, the present 
position being as follows: 

No. _Appointment. Salary. 

1 Director of works. 1000/., plus military pay. 

1 Assistant director 8007. 
of works. 

1 Superintending 

5 


700/., plus military pay. 


500/., by 50/. triennially to 
6507. (with house, or 75/. 
in lieu). 

400/., by 15/. annually to 
5007. (with house, or 50/. 


engineer. 
Superintending 
civil engineers, 


6 Civil engineers. 


in lieu). 

6 Assistant civil en- 300/., by 15/. annually to 
gineers, first 4007. (with house, or 50/. 
grade. in lieu). 

6 Assistant civil en- 180/ , by 10/, annually to 

— gineers, second 3007. (no allowance for 
26 grade. house). 


In addition to the above there are two surveyors, one 
draughtsman, and two accountant clerks, here are 
also seven other accountant clerks, whose situations are 
inferior. These constitute the permanent staff. The 
temporary staff comprises clerks of works, draughts- 
men, accountant clerks, and foremen of works, to the total 
number of about 100, 

It is pleasing to note this change, especially as young 
civil engineers, on first joining, were formerly dubbed 
“‘draughtsmen,” and offered the princely remuneration of 
1251. per annum—a designation and salary enough to deter 
any youth with a grain of self-respect from entering a 
a of so forbidding an aspect. 

he civil engineers usually reside in the Dockyards, 
where an official residence is provided alongside other 
officers, the home stations being London, Sheerness, 
Chatham, Portsmouth, Devonport, Pembroke, and Cork ; 
and those abroad Halifax, Bermuda, Gibraltar, Malta, 
and Hong Kong. For the latter places a colonial allow- 
ance of 50/, a year is added, which by no means covers the 
extra cost of living. Moves from Dockyards are rare, 
but when this is necessary full expenses are allowed, 
whether married or not. No loss is, therefore, incurred 
by that convenient ruse, ‘‘the exigencies of the public 
service,” by which the surveyors of the Royal Engineer 
establishment are such sufferers, to the extent of 70/. and 
upwards on every occasion of a shift. 

The officers of the Admiralty Department of Works 
(which is strangely divided into head office and outports) 
are, like everybody else in Her Majesty’s Dockyards, 
civilians, and are responsible solely to the Captain 
Superintendent of the Dockyard, being in no way con- 
trolled, supervised, or commanded by any other officer, 
naval or military. There are, however, two military 
persons still left to rule over them, and this, Sir, is the 
one unsatisfactory arrangement in an otherwise satisfac- 
tory department. I allude to the Director of Works 
(London) and the Superintending Engineer (Portsmouth), 
both of whom are Royal Engineers. 

Military engineers were first thrust upon the Admiralty 
Works Department about 1834, the Department being 
then styled ‘‘ Civil Architects’ Department,” to dis- 
tinguish them from naval architects, but they were dis- 
missed about 1849, as their presence only impeded all real 
technical work. It seems, in the face of the latest altera- 
tions, that Royal Engineers will do anything rather than 
let those gentlemen under their thumb have a grievance 
which is turned against themselves. Major Pilkington, 
R.E., the present Director of Works, having obtained this 
post in the usual manner so well known to his brethren, 
promptly retired from the Army, shortly after the famous 
correspondence in your journal. 

But if Major Pilkington has thought it better policy to 
renounce his irksome soldiering because he cannot con- 
scientiously perform the duties of a warrior and those 
attaching to a purely civil berth at the same time, why 
not Major Raban, the superintending engineer at Ports- 
mouth Dockyard? And, on the other hand, if Major 
Raban is privileged to hold his civil —— for five 
years, on the understanding that he will afterwards 
revert to his military career—of course, with greatly in- 
creased efficiency—why not Major Pilkington? Ib is 
clear that the ‘military zeal” and “devotion to duty” 
of these officers is either lamentably deficient or quite 
too excessive, and that in this case sauce for the goose is 
not sauce for the gander. The truth is, another job has 
been perpetrated, and Major Pilkington, in the ope of 
ton pean | securing his remunerative (plus military 
pay) office, has forsaken the Army, magnanimously scorn- 
ing that halo of glory which is supposed to enshrine a 
soldier’s life, and conveniently forgetting that by so doing 
he is preventing the Admiralty civil engineers from ever 
rising to the head of their department, to which they all 
have a right to aspire. These gentlemen are all fully 
qualified civil engineers, and have passed a stiff com- 
petitive civil service examination, and at the very outset 
of their career their ardour for the service of their 
country is cruelly quenched by the knowledge that some 





highly respectable major, ignorant of the very elements 
of dock and harbour work, may rob them of those prizes 
to which they justly look forward as a reward for their 
merit, How, too, can an outsider, bounced to the very 
head of a Government bureau, acquire that necessary in- 
formation which can only be instilled by a lifelong ex- 
gg 90 in it? The thing is impossible, and we trust that 

r. Austen Chamberlain, in his capacity of Civil Lord 
of the Admiralty, will see his way to remedy a state of 
affairs which is objected to by every official connected 
with Her Majesty’s Dockyards. 

Consider, now, what a wide circle military engineering 
proper embraces. Demolitions, field works, fortifications, 
sapping and mining, telegraphy, ballooning, surveying, 
road-making,.pontooning, bridging, landing stages, &c., are 
all comprised within its fold ; and if to this be added the 
ordinary duties of a soldier—drill, tactics, military law, 
ee musketry, signalling, the handling of troops, 
andall thegeneral regulations of theArmy—what a vast field 
is there for the mind of an Admirable Crichton to grasp ! 
Of course it ends by the Engineer officer being practically 
an ignoramus in everything, or, as Colonel the Hon. A. 
Parnell, R.E., has tersely put it, “‘ little better than im- 
postors.” No civil engineer pretends to be an all-round 
man, for we have our railway engineers, harbour and dock 
engineers, water works engineers, electrical engineers, 
&c., while the architectural profession is also split up into 
church architects, hospital architects, school architects, 
&c. All these practitioners are experts, and know only 
too well that each of the above branches is extensive 
enough to tax the energies of very capable men indeed. 

When Royal Engineer officers so far forget their dress 
regulations as to wear their sashes over the right 
shoulder instead of the left, to put on spurs when the 
should not do so, to be reprimanded for ignorance of drill 
before the enemy (as happened under General Sir Evelyn 
Wood in the Boer War), and to entirely forget the Morse 
alphabet of flag signalling, it is high time, I think, that 
their military knowledge should be looked into. The 
report on the musketry training of the Royal Engineers 
for 1894 certainly does not speak enthusiastically of their 
shooting ability. Even these trifles strike the feeble 
intellect of a mere civilian as being rather odd. Their 
mistakes in ordinary building operations are equally 
ludicrous, and fully beget the Army proverb, ‘*To do a 
thing like a sapper.” 

Notwithstanding the amendment of the Admiralty 
Works Department, its sister service, the Royal Engineer 
establishment, still painfully creeps along under the most 
singular system ever invented by the ingenuity of man. 
With masterly inactivity the War Office wiseacres are 
always ‘‘considering” reforms ; but they never come, and 
we are sick of this everlasting laisser i which allows 
things to rot and rot. The ‘‘Course in Construction” alone 
at Chatham includes materials, building construction, 
sanitation, quantities, estimating, calculations, barrack 
design, railway and water works engineering, roads, 
mathematics, &c. Ib lasts five months, or 154 days, 
including Sundays, and out of this period ‘‘ Barrack 
Design” absorbs twenty-one days/ And still with an 
amazing audacity we are asked to believe that Royal 
Engineer officers are the best class of persons for designing 
War Department buildings, and not their so-called 
*‘surveyors,” who, almost without exception, are fully 
qualified architects and civil engineers, with five to twelve 
years’ professional training, and a severe entrance exami- 
nation besides. These gentlemen, unlike their Admiralty 
colleagues with a maximum salary of 650/., plus 75. house 
allowance, have only the shadow of an ultimate l. a 
year vouchsafed tothem. Why thisanomaly? Soanxious 
are they to keep the civil staff in the background that a 
circular was issued from headquarters to the effect that 
‘* designing was not to be given to surveyors,” and, lest 
the public should get a glimpse vf the true state of affairs, 
they proscribed a recent paper on ‘* Barrack Construction,” 
written and illustrated by a senior surveyor for the Occa- 
sional Papers of the Association of Surveyors of the Royal 
Engineer Establishment, 1894. Whether the Royal 
Engineers seek to uphold their self-glorifying creed, or 

urely wish to benefit the Army, is certainly a matter 
yond conjecture, as their motto has always been, “‘ The 
Corps everything, the State nothing.” 
hat must we think of a barrack department where 
the expenses of the staff cost from 20 to 40 per cent. of 
the works executed! Yet the charges of a civil architect 
and quantity surveyor combined never exceed 74 per cent, 
No wonder that the non-commissioned officers of this estab- 
lishment are officially styled the ‘‘ supernumerary staff,” 
clearly admitting that there is an excess over requirements 
somewhere, and that they actually do not belong to the 
corps proper. Corrupt practices are rife in every dis- 
trict, especially that little 1 or 1} per cent. commission 
by which a grateful builder squares the clerk or foreman 
of works for his trouble in compiling that wonderful blue 
document known as a ‘‘contractor’s bill,” which no 
Works Department contractor has yet succeeded in 
making out, because the War Office chooses this extra- 
ordinary method of aera instead of adopting the sen- 
sible civil plan of architects’ certificates. Sinister rumours 
are also afloat about the extravagant expenditure on cer- 
tain new barracks, nobody knows how, and so gross has 
been the mismanagement that the Royal Engineers dread 
that exposure which in itself would altogether damn their 
control of Army works. Must the clear light of Civis 
for ever pale before the fierce glow of Mars? 

Finally, I take the liberty of suggesting a scheme of 
reorganisation, the difficulty of which lies in the disposal 
of the 600 surplus officers. We are told that the Royal 
Engineers “cannot be judged by the rules applicable to 
other corps,” and that there must be a sufticient ‘‘re- 
serve.” This reserve of 600 out of 940 officers is liberal 
enough in all conscience, and there cannot be any doubt 
but that the corps should be reduced to its normal 





rani see of say 300 or 350 officers, which would be ample 
for all war purposes. To accomplish this crying reform 
it only requires the strong hand of Viscount Wolseley, 
who, unlike the late Commander-in-Chief, has no desire 
to foster this pao body of ne’er-do-wells. How are 
these 600 surplus officers to be wiped out? The following 
proposals are put forward for due consideration : 

1. Inducements to retire are to be held out to all senior 
officers whose chances of promotion are remote, by offer- 
ing them a higher rank with the increased pension due 
to that rank. This procedure has been successfull 
adopted in other regiments when promotion gets blocked, 
and might get rid of 50 or 100 officers. 

2. The 385 officers now in India to permanently remain 
there, and as they retire their places in the Public Works 
Department to be filled with civil engineers, so that 
eventually that service will be entirely civilian, the 
number of Royal Engineer officers being thus gradually 
reduced to the correct amount, which will then be em- 
ployed on purely military undertakings. 

3. In the same way the Engineer officers superintend- 
ing the Ordnance Survey of the United Kingdom to be 
allowed to gradually die out, their places being filled by 
qualified civilian land surveyors. 

4. This still leaves some 300 unnecessary officers, the 
majority of whom are ‘“‘employed”’ in merely bossing the 
erection and repair of barracks, The useless division and 
subdivision officers in the Royal Engineer establishment 
to be relegated to their military duties, while the present 
Commanding Royal Engineers to be allowed to remain till 
they complete their five years’ tenure of command. Bar- 
racks to be handed over to civilian architects—Associates 
of the Royal Institute of British Architects—like the 


German system. 

5. Submarine mining to be transferred to the Ad- 
miralty, and the Royal Engineer officers in this branch 
to rejoin their regiment. 

6. ‘The remaining officers occupying all such civil posts 
as director and superintending engineer, Admiralty 
Works Department, ren ents of colonies, inspectors 
under the Board of Trade and Local Government Board, 
colonial engineers, inspectors of drawing, &c., to be re- 
tired at once and struck off the active list. No officers 
on the active list to hold any appointment of a civil 
nature whatever. 

The question remains, What is to be done with the 
officers removed under the last three heads, who, if con- 
signed to the Army, will still cause an incubus? Two plans 
are presented. The first is, that a certain proportion might 
be told off to teach our troops elementary field engineer- 
ing, and so gain instruction and drill themselves. The 
second project is to order the remaining surplus officers 
to join the African Ordnance Survey, and to do genuine 
technical work. Here they would be giving most valuable 
assistance, have a chance of becoming “‘ keen sportsmen,” 
and perform a work monumentul and lasting in its cha- 
racter, while their military efficiency would be kept up in 
repelling native attacks. Many of our colonies likewise 
need measurement, and as trigonometrical surveying is 
claimed to be a speciality of the Royal Engineers—if, 
indeed, they have a speciality—this would afford a fine 
field for them in which to exercise their talents, By this 
reduction of the corps the country would effect a yearly 
saving of 88,000/., without lessening its fighting power— 
the true criterion of its value. The above scheme is cer- 
tainly practicable, and would not clash with those ‘‘ mili- 
tary interests” which are always advanced as a convenient 
obstacle to reform. 

Let the Royal Engineers then act the manly part, cast- 
ing aside all lust for civil appointments and sinecure 
berths, and with the imperishable memory of Gordon ever 
before them—as soldiers of their Queen and country—let 
their names be upon the scroll of Fame when she shall 
blow her trumpet. 

ASSISTANT Surveyor, R.E.E. 





THE ROYAL ENGINEERS. 
To THe Epitog oF ENGINEERING. 

Srr,—Many Royal Engineer officers and others besides 
ourselves have, no doubt, read with great interest the 
articles and letters which appeared in your paper some 
time ago on Royal — organisation, for they rightly 
feel that it is a mistaken esprit de corgs that makes the 
R.E.’s resent the exposure of the real faults and anomalies 
of that antiquated organisation ; which can only tend to 
diminish their usefulness and consequently to lower their 
prestige. 

The question of engineer organisation, though quite a 
plain and simple one, is at the same time one singularly 
subject to misrepresentations and giving opportunity for 
no end of false theories with some appearance of plausi- 
bility, and thus only, and by the characteristic conserva- 
tiveness of its officers, can be explained that one so un- 
questionably absurd has been allowed to subsist as it has. 

Permit us to put forward some facts bearing on this 
matter : 7 

Definition 1: Military scientists are of two kinds. 

I. The officers of the technical troops of the front, 
whose work is in the regions of uncertainty and haste, 
who must be practical men, of as general information and 
experience as possible, ready to turn themselves and their 
troops to the work that the emergency of the moment 
may require of them. But with this they have no need 
whatever of specialised engineering or other knowledge 
for the hasty nature and conditions of their work. These 
are, and must be, soldiers and combatants. 

II. Those who direct larger and more deliberate works 
in special positioas, such as roads, railways, &c., con- 
structed on the lines of communication and elsewhere, 
and works in fortresses, and generally all works of pre- 
paration in peace time. They have no such need for 
generalised knowledge, but many of them are obliged to 
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specialise their subject to a very great extent, and are in 
many or most cases an essentially departmental and non- 
combatant kind of officer. 

This is a class of quite special importance and develop- 
ment in the British Army, which might have to operate 
in countries where all engineering works would have to 
be entirely constructed, which therefore makes the engi- 
neer service in that Army quite different and more im- 
portant than in any Continental one, and renders different 
and more careful organisation necessary. 

Axiom 1: It is nowadays impossible for a man to get 
a general experience in engineering and be withal a soldier, 
unless he is relieved of all specialities. 

Or for @ man to become competent in some special 
branches of engineering, unless he is allowed to apply 
himself specially and almost exclusively to it. 

Therefore : 

Theorem 1: By detinition 1 the requirements of the 
two classes are quite distinct, so that they can be 
separated. 

By axiom 1 they are irreconcilable and conflicting. 

Therefore the two classes must be separated. 

The more so for military reasons, the one being com- 
batant, and the other often necessarily unfitted for com- 
batant command. 

In the Artillery : 

I. The Field represent the former, the essentially soldier 
ing class; they require a scientific knowledge of artillery 
only, because it is desirable to have with the armies in 
the field a certain number of officers understanding guns 
generally, who can make use of or disable, either perma- 
nently or temporarily, as might be required, any that are 
captured from the enemy. 

II. The Garrison, who have to do with the mounting, 
using, or even manufacturing of highly scientific ordnance, 
must be scientific men, and mechanical and electrical 
engineers ; they represent the latter class. 

And education in common is, therefore, required, after 
which they should be definitely separated. 

In the Engineers : 

Engineers, Class I: As explained in definition 1, it is 
required of an Engineer company in the front that it shall 
be able to turn itself when required to as many things as 
possible, 

Axiom 2: It cannot do any engineering works other 
than those the tools it carrics are applicable to. 

Theorem IL. (on which the whole question of organisa- 
tion of the Engineers rests): The officers with those 
troops should be carefully educated and trained in every 
kind of work executed with the tools their companies 
carry. But, then, as that gives them a very heavy task, 
they should be carefully relieved of anything else. Any 
specialities, whether they come under the designation of 
engineering or not, should be given to others, to any of 
the less burdened branches of the service. 

Definition 2: The tools a pioneer company carries into 
the tield are the ordinary entrenching, building, bridg- 
ing, and blasting appliances ; these are equally applicable 
to: 

Roadmaking. 

Bridging. 

Mending a pieca of railway. 

Constructing huts or houses. 

Erecting field fortification. 

Making or repairing canals. 

Repairing lines of telegraph (as they are compelled to 
carry some electrical gear for blasting). 

Surveying (as they must carry surveying instruments 
for all engineering works). 

These officers must, therefore, learn all these things. 

Theorem III.: Rightly, therefore, are the fortress, 
pioneer, bridging, railway construction, telegraph, and 
survey companies (though some are equipped for only one 
kind of work) combined into one corps of many trades in 
which the Engineer officers of the front—the pioneers—can 
get the varied experience they require, 

Rightly also, therefore, are they employed on all the 
engineering works of the War Department for their own 
good and training. 

Theorem IV.: But wrongly (Theorem II.) are these 
same officers burdened with submarine mining, railway 
traffic managing, special mechanical engineering, with 
which they, as pioneers, have nothing to do, and which 
can only prevent their learning the many things they do 
require to learn. 

Engineers (Class II.): These things should be left to the 
Class If., a separate corps of specialists, and if some 
regimental officers must go through courses of them, 
infantry or cavalry or any but the already overburdened 
pioneers should be chosen, 

About 300 officers are required for all those engineer 
troops, British, Indian, and colonial. 

800 officers are maintained in the corps ; this is because 
Definition 1, Axiom 1, and Theorem II. have been dis- 
regarded, the authorities have not chosen to recognise 
the difference between a military engineer who learns 
some railway or other engineering--because a military 
engineer must have general knowledge—and an officer who 
is simply a military railway or other engineering specialist ; 
and all these trades are supplied by the one corps. 

The result is: 

Axiom 3: (1) That the two classes being mixed up 
there is nothing to prevent, but, on the contrary, every 
possibility, of an engineer of the one kind getting into a 
place where one of the other is required. ; 

Axiom 4; (2) That the classes not being separated it is 
impossible to systematically train each as it requires to 
be trained, and most ofticers are a bit of both that isin the 
best sense neither kind. 

Axiom 5: (3) That much expensive education is wasted, 
for all being educated as pioneers at Woolwich and Chat- 
ham, a large proportion or even a majority, turn out 
simple Army engineers or specialists, who of the whole 





Army have the very Jeast opportunity of keeping up or 
putting into practice that knowledge. 

Axiom 6: (4) That, therefore, also most of them have 
not received the right education for the profession they 
afterwards follow. 

Also that—* 

The Indian Government is put to great expense in 
finding employment for all those supernumerary officers 
who in civil employment are given a higher rate of pay 
than the civil engineers. 

And last, but not least, a constant grave and just cause 
of complaint and grievance is given to those civil engi- 
neers by the invasion of their department by pseudo- 
military officers. 

As obvious as the wrongs of the present organisation, 
or, rather, lack of organisation, and the requirements for 
an efficient one, are the opportunities which exist, but for 
want of a proper organisation have to go begging, of 
training and employing the Corps of Engineers just as 
—_ require to be, to prepare them for their different 

uties. 

Class II.: First as to the staff of engineers and 
specialists. 

i, require to be employed in peace time at their 
specialities and on engineering works. 

The Public Works Department of India offers employ- 
ment to them all, 

The mixing up in that department of purely civil and 
military (or, rather, Army) engineers has, for obvious 
reasons, been found unsuccessful. 

Therefore (as also it ia desirable that the staff of 
engineers shall be considerably larger than theorctically 
nece:sary, for the reason that many will have got into 
employment in peace time, from which it will not ba found 
at all desirable to let them go in war, so that only a part 
of them are likely to be available in war) the plan sug- 
gests itself of making the whole of the English appointed 
or Imperial branch of the Pablic Works Department into 
a reserve of officers that would supply all specialists and 
staff engineers in war. 

This would only cost the military training of the 
Cooper’s Hill students, which would be inexpensive, as 
little more would have to be done than to organise the 
establishment on a military basis, it being, of course, 
quite unnecessary to teach them all that regimental 
officers have to learn, or much pure military science, 

(This, it has already been shown, should have been done 
long ago, for they, being a body that would largely be 
thrown out of their normal employment in war for want of 
money for public works, and whose professional know- 
ledge is of such value in an army, form a natural reserve 
for the under-officered native army. 

The junior members could be so employed; the senior, 
who could not, on account of the complications that would 
arise on their ranking with the regular officers, would 
form the Staff of Engineers. ) 

The pioneers, then reduced to reasonable numbers, could 
be trained in the very special way they require to be. 

For instance, the Pablic Works Department, which 
requires European officers in many places, rather on 
account of the reliance that can be placed on them to 
supersede the natives, and of their educated intelligence, 
than because special engineering knowledge, or great 
experience in details, which can be supplied by sub- 
ordinates and foremen, is required of them; would be 
the most economically organised, with a much larger pro- 
portion of junior officers than it now has. 

Also, engineer companies require, roughly, only about 
three-fifths of their war establishment of officers to serve 
with them in peace time. 

Therefore, about two-fifths of the company officers, that 
is, one-third of the whole corps, are not required for regi- 
mental employment in peace time. 

Pioneer officers could then (assuming they were reduced 
to the required numbers) spend six years, about, in the 
Public Works Department of India, after their two at 
Chatham, until their turn came to be required for regi- 
mental employment with the more routine and necessarily 
often less instructive works of the Royal Engineer Depart- 
ment. This would be the best thing possible for them, 
and also suit that (Public Works) Department, but could 
not be done until they had besn reduced to the required 
and necessary numbers, as there would otherwise be too 
many. 

Provisional measure : It would, of course, take several 
years to reduce the military engineers to the required 
establishment, even if commissioning were entirely 





* This requires some explanation. The reason given 
why Royal Engineers are given a specially high rate oj 
pay in civil employment is that, being one corps, with 
some military and some civil appointments, and ib nob 
being considered lawful to compel them as military officers 
to go to the civil appointments, they have to be allured 
into them by pay. (This, of course, is absurd as the re- 
mainder, but so things are.) It is childish, therefore, to 
argue, as the enemies of reform will do, that if the Public 
Works Engineers were made a reserve of officers, they 
would have to be all paid at the rate the military officers 
in that department are, which the Indian Government 
could not afford. There is no have about the matter. The 
Indian Government would only continue to pay them as 
now, and as the old stock of military officers died out, 
which would, of course, not be renewed when the pioneers 
had attained their normal number, the economy wonld be 
effected in the officering of the Department. Similarly, 
if the pioneers (Royal Engineers) were sent to the Public 
Works Department for six years or 80, as part of their 
training, there would be no need to offer them any special 
pay, but they could then be ordered there, and given 
simple Indian regimental pay, which would be somewhat 
less than that of the regular engineers, which is as it 
should be. 








stopped. But if a rule were brought out that all military 
engineers, being combatant officers, must spend a certain 
number of years in each rank in military employment, 
and that those who wished to specialise civil or other engi- 
neering must consent to be placed on a separated list, 
where they would be relieved of all military duties and 
qualifications, but must renounce all right to command 
troops, reserving their connection with the Corps of 
Engineers and titular military rank only, a large 
number would probably sgree to the conditions, and 
so would all purely specialists be separated at once from 
the corps of pioneers and from military command, and in 
the course of a few years the latter would reduce to the 
normal number by stopping or reducing the commission- 
ing, when that provisional permission to go to civil em- 
ployment permanently would be stopped. 

In conclusion, we may say that we put these notes for- 
ward in the belief that they fairly represent the facts of 
the case, and that they may consequently aid in arriving 
at a more satisfactory condition of things. In this hope 
we remain, 

Yours truly, 
Some ENGINEER OFFICERS AND OTHERS, 





THE STRENGTH OF SHORT BOILERS. 
To THE EpiToR OF ENGINEERING. 
Srr,—In your article on ‘‘The Strength of Short 
3oilers,” dated the 18th inst., you say that ‘‘I have not 
yet succeeded in producing one single conclusive fact in 
support of my very unorthodox theory. Every experi- 
ment I have made has been vitiated by two capital 
faults. In the first place, the experiments have not been 
so designed as to admit of only one conclusion; and in 
the second place, the structures tested have been strained 
considerably beyond their elastic limit.” With regard to 
the first of these objections, there are very few facts in 
science that are not capable of more than one interpreta- 
tion ; the motions of any of the celestial bodies can be in- 
terpreted just as well on the geocentric system as on the 
heliocentric system. We do not accept the latter because 
it is the only possible conclusion, but because, on the 
whole, it is the most reasonable one. 

With regard to the second of ad objections, no one 
recognises more clearly than I do the important distinction 
between strains which are below and those which are above 
the elastic limit. I believe I was the first one to give the 
true solution of ‘‘the old puzzle about the strength of 
beams” (see ENGINEERING, June 29, 1888), which is merely 
a particular case of the general law that strains above the 
elastic limit do not follow the same law as those below that 
limit. But although it is true that exact conclusions 
cannot be deduced from tests carried beyond the elastic 
limit, it by no means follows that no valid conclusions can 
be drawn from them. I have in this debate brought for- 
ward six series of experiments. The first was the well- 
known test made by Mr. John Scott, of Greenock, of a 
boiler built to Admiralty scantling. The next three were 
my own. Granting that the value of this evidence suffers 
from the faults you mention, there still remains very 
strong and cumulative evidence that in each and all of 
these experiments there was a very great pressure trans- 
mitted to the end. But when we come to the last two 
experiments, neither of them is open in the smallest 
degree to either of the objections which you make. 

‘ach of them was designed to answer one question, and 
no more, Each of them answered this question clearly, 
emphatically, indisputably. 

One of the best possible tests of the truth of a theory is 
to apply it to predict an event hitherto unknown. Now, 
the model described in ENGINEERING, December 7, 1894, 
was a perfectly unique structure; nothing of the kind had 
ever been made or tested before ; there were absolutely no 
practical data to go upon for estimating its strength. Yet 
my estimate made before the test was fairly accurate. I 
was offered a selection of pressure gauges to fit on to 
the model, and chose one graded to 300 lb., saying that the 
pressure would not reach that limit, but it would approach 
near it. As the pressure reached 270 Ib., and the model only 
gave way locally, the estimate was a fairly good approxi- 
mation to the truth, considering the uncertainty as to the 
elastic limit of the resistance to shearing. In this model 
one thing is certain and indisputable: all the pressure 
must have been transmitted to the ends; the mode of its 
transmission may, though I think not, be open to doubt, 
but that it was transmitted in some way is not open to 
doubt. There are two ways of estimating the amount of 
pressure which this shell can transmit to its ends, and 
when I made the experiment I could not imagine any third 
way. We may treat each strip in the shell plate as a 
separate and independent beam ; or, on the other hand, 
we may treat each strip as an integral and subordinate part 
of the cylindrical beam of which it forms a part. The distri- 
bution of stress corresponding to each of these hypotheses 
is worked out in plain figures (see ENGINEERING, Decem- 
ber 14, 1894). According to the first of these hypotheses, 
the model should have bulged at the centre at a pressure 
of 2lb. totheinch. According to the second, it should 
stand from 2001b. to 300 1b. before reaching its elastic limit, 
and the stress should be greatest nearest to the ends. 
The results of tests proved the first of these hypotheses 
to be utterly and absurdly wrong, and the second to be 
as nearly as possible exactly right. The structure was 
designed to ascertain which of those alternatives was the 
right one. The results of the experiments were distinctly 
= indisputably in favour of the one and against the 
other, 

In commenting on these experiments you evolved a 
new and ingenious theory of your own, which was quite 
as heterodox as that of mine, This I submitted to the 
test of experiment. By reducing the length of the model 
to one-half and testing it again, — s to your theory 
this should have made no appreciable difference to the 
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strength of the model; according to mine, the strength 
should have been doubled. Here again there is a plain 
issue of fact, leaving no room for dispute. The tests were 
applied ; the strength of the model proved to be twice that 
of the first. If experiment is the ultimate test of truth 
in matters mechanical, from which there is no appeal, 
then the question which this experiment was designed to 
answer, namely, whether your theory or mine was the 
right one, has been answered in a manner which is not 
open to more than one conclusion. The only conclusion 
possible is that your theory is wrong and mine right, so 
far, at least, as concerns these models, 

In analysing the distribution of stress on these models, 
which, as said above, I have done in two alternative ways, 
I have used without question the known and accepted 
theories of applied mechanics. Yet you say that I not 
only propose to remodel our theories of elasticity, but ‘‘TI 
also strike at the foundation of statics, and were my views 
accepted, we should be forced to conclude that action and 
reaction were not as we have learnt to believe, equal and 
opposite, and the well-tested theorem of the triangle of forces 
would be equally overturned.” Surely you cannot mean 
this for serious criticism ; you must be making fun either of 
me or your readers. The question at issue between us is 
one that can be decided either way, without modifying in 
the smallest degree one single accepted theory of applied 
mechanics, except that we should no longer treat the 
factor of end resistance as a negligible quantity in 
designing cylinders subject to pressure, 

For the benefit of your younger readers you restate your 
view of how the shell of a cylinder can be set back to its 
original size, and you refer to your previous theory about 
a ring as part of an indefinitely long ring with strong 
butts. May I venture to suggest that, however ingenious 
those theories may be, they do not assist, but greatly 
impede, the understanding of this subject ? 

It is perfectly true that it is the same thing, practically, 
whether we consider the ends of the shells as being set 
back, or the shell plate bulged out, and as it is the 
same thing you have no more right to assume that the 
shell is as flexible as a flat plate in one case than in the 
other. So is it with the other theory. What possible ad- 
vantage is there in assuming that a ring of plate is part of 
an indefinitely long ring ? What better off are you for sub- 
stituting heavy butt straps for rigid ends? If the ideas 
you substitute for the concrete facts are a perfect equiva- 
lent for them, you are not helped a bit; if they are not 

erfectly equivalent, you have admitted a source of error. 

ere is a concrete fact. A cylinder 10 in. in diameter by 
10 in. long, 1s in. thick, attached to practically rigid 
ends to which it transmitted, in some way or another, 
a pressure of 240 lb., before showing signs of serious 
straining. Here is another cylinder 10in. in diameter by 
5 in. long, transmitted 480 lb. before showing signs of 
straining. What was the distribution of stress in these 
cylinders ? I have given one solution of this problem, 
giving the stresses in all directions, longitudinal, tan- 
gential, circumferential. My solution agrees perfectly 
with the facts, and holds the field until some better one is 
brought forward. 

You say, ‘‘ What the exact stress isin the shell under 
the conditions of his experiments is a difficult problem in 
elasticity which we shall not attempt to solve, but per- 
sonally we have not the slightest doubt that by far the 
greater part of the internal stress was taken in this 
way ” (this way being the way suggested by you last year, 
the way I tested and proved experimentally to be not the 
true way, and which 1 examined and proved—see ENGI- 
NEERING, August 2,1895—to be not the true way theo- 
retically). 

It is needless to follow your argument about the sup- 
port one strip derives from another, because I have 
already given my views in the analysis so frequently re- 
ferred to before, and we differ fundamentally. You say 
that a longitudinal strip in a circular beam is stronger 
than the same strip when acting asaseparate beam, because 
part of the load in the first case is ‘‘ transferred to the 
abutments through the body of the cylinder, and only a 
small part direct.” Now this is not my view, and is 
certainly not the accepted theory on the subject. Bending 
moment is acouple, theresistance to bending is also acouple, 
as itmust be for equilibrium. Thevalue of a couple depends 
upon two factors, a stress and a leverage or arm. In the 
case you mention of a strip of plate 1 in, thick, the length 
of the arm of the couple is 4in. only. But if this strip 
formed part of a cylindrical beam 10 ft. in diameter, the 
length of the arm of the couple would be 5 ft., that is, 120 
times greater than in the first case. I say, and I believe 
every writer on mechanics would support me, that the 
strip in the circular beam is 120 times stronger than the 
disconnected strip, because it is 120 times further from its 
neutral axis. Your contention is, if your words are used 
with the usual meaning, that the strip in the circular beam 
can bear a load 120 times greater than a separate strip, 
because it transmits to adjacent parts of the cylinder 

1§ of the load. Your words have this literal meaning ; the 
context seems to show that this is your meaning; the 
value of your argument on this subject depends on this 
being your meaning. Yet it is utterly inconceivable to 
me that you can deliberately state this as your opinion, 

Every argument that has ever been adduced in favour 
of the endless ring theory rests upon the assumption, 
expressed or understood, that a lorg thin plate is easily 
bulged at a distance from the ends, that, in short, it is 
easier to bulge the plate than to stretch the end. Ina 
paper previously referred to, I proved that the normal 
distribution of stress in a plain cylinder of uniform 
strength throughout both shell and ends is such that the 
ends stretch to the same extent as the rest of the shell, 
and that the cylinder remains parallel under pressures 
that do not excsed the elastic limit of the structure. 

Now the only measurements I have yet been able to 
obtain show ‘‘no practical difference in the increase in 





the diameter at the ends and at the centre of the boiler.” 
You say with regard to this that it was ‘doubtless due 
to the flexibility of the flanges or angle ring connecting 
the shell to the ends.” Now it is one thing to assume 
that a long thin plate will bulge, say, } in. in a length of 
10 ft. Itis a vitally different thing to say that the dia- 
meter of the flanged part of an end plate has been in- 
creased in diameter by 4 in. That this could be the 
result of a small negligible stress isto meincredible, The 
flanges are not easily flexible, they are rigidly connected 
by a short strong arch to the end plates. You could not 
bend them out 4 in. without distorting them, there would 
be less resistance in stretching the end plate as a whole 
than in this suggested flexure. 

There can be no question that tests of actual boilers 
under normal conditions are of more importance than avy 
model experiments. There should be no serious difficulty 
in proving definitely whether the end plates of boilers are 
subject to radial tension of approximately the same 
—— as the circumferential tension in the shell plates, 
or whether they are not subject to any appreciable ten- 
sion at all. Surely some engineers can undertake this. I 
mean to petition all my friends who are engaged in actual 
boiler work, and many whom I only know by reputation, 
to take this raatter up, and would be glad if any one could 
suggest a test which is capable of only one interpretation. 

It really has no effect on this argument, but I fail to 
see the point of your reference to Joule’s experiments. I 
said they seemed to involve an absurdity. IfI had said 
they seem, I would have been open to your censure, but I, 
of course, referred to how Joule’s theories seemed to the 
orthodox scientific men of his time, who held that heat 
was not a form of energy, but an imponderable substance 
called caloric. There are several other matters I have 
left unanswered, only because I have already trespassed, 
perhaps unduly, upon your space, 

I am, yours truly, 
. C, SPENCE. 

56, Bishopsgate street Within, E.C. 

[We havecommented on Mr. Spence’s letter on another 
page.—Ep. E.] 





‘“ KINNABER, OR THE GREAT RAILWAY 
RACE OF 1895.” 
To THE Epiror or ENGINEERING. 

Sir,—A pamphlet with the above title dealing with the 
recent race to Aberdeen has just appeared, on which I 
should like, without unduly usurping the functions of 
your reviewer, to make a few remarks. 

The author is the Rev. W. J. Scott, the author of 
** Great Northern Speeds” and the ‘‘ Best Way There.” 
This gentleman some time back asserted in one of your 
contemporaries that he had never bsen on the North- 
Western, and never wished to. I do not know if he has 
since broken his resolve. If not, his remarks on the 
work performed by the North-Western are not entitled 
to the same value as his remarks on the east coast, and it 
if not surprising to find that the east coast performaces 
are dealt with in much greater detail, and also that Mr. 
Scott has a tendency to belittle the west coast loads, c.g., 
on page 20 he refers to the relatively light west coast 
loads: ‘‘I saw the train on July 29, August 1, 2, 8, and 13, 
and the loads consisted of = 104, 10, 12, 15, and 11 on 
respectively, while that great authority, Mr. Rous 
Marten, gives the weight on one occasion as 207 tons.” 

I think, therefore, that comparing these loads with the 
loads of 124, 144, 114, 104, and 104 on the east coast, 
given on page 39, Mr. Scott’s remarks are scarcely justi- 

Again, on page 12, the last and best west coast run is 
called an exhibition run, and, therefore, nob counted. 
This is not, I think, quite fair ; but taking the three pre- 
ceding nights, we find the west coast in first twice, and 
their average time much better. This will, I think, ba 
fairly regarded as a west coast victory. 

In addition to the misprints noticed on the inside of 
the cover, I observe the following misprints and also mis- 
statements : 

Page 6. Oa July 1 the 8.0 p.m. from King’s Cross had 
the regular Stonehaven stop made conditional only, so it 
is not correct to state that no stops were cut out. 

Page 9. The remark that the east coast companies 
were almost breaking down under the pleasing load of 
the biggest Scotch traffic which they had ever carried, 
must be qualified by the statement that on the west coast 
the traffic was quite as heavy, possibly heavier, to which 
fact the four portions of the 8 o’clock, with loads of 
about = 60 coaches for several nights, bear striking proof. 

Page 16. Carlisle is 299}, not 3994, miles from Euston. 

Page 17. The famous letter of Sir John Fowler, when 
first the Forth Bridge was opened, addressed to the 7’%imes, 
scarcely confirms Mr. Scott’s view that between the east 
and west coast routes ‘‘ there is not much in ib,” 

Same page. Primrose Hill tunnel is north of Chalk 
Farm, and clear of the 1 in 70 gradient. Also, surely 
there is now nearly, if not quite, one adverse mile of 1 in 
120 south of Warrington to be traversed in order to get 
over the ship canal, 

Pages 17 and 30. The gradients of the Caledonian line 
out of Carlisle, on pages 17 and 30, are somewhat con- 
flicting, as far as Beattock Station. 

Page 17. ‘‘ After a favourable beginning (first 35 miles 
are very easy), the next 15 to summit, 10 miles beyond 
Beattock, are a continuous bank, beginning at 206 and 
ending at 75.” 

Page 30. Carlisle to Beattock, ‘‘much up-hill.” Asa 
matter of fact, the line undulates with no very long or 
very stiff gradients, and it is only after Beattock that the 
heavy climbing commences, and 1 in 70, not 1 in 75, is 
the worst gradient. 

Page 20. The west coast explanation of July 1 accele- 





ration is so well known that it seems scarcely right to say 
that they forced on the struggle. 

Page 21. Mr. Scott again recurs to the run from Shap 
Summit to Carlisle at a terrific speed. May we ask how 
many miles an hour this means, and also at what speed 
the fastest east coast mile was ever run ? 

Page 22. York Statiou at night shows the time to be 
either 2 20 or 410, Is this accounted for by the ‘‘ racer” 
being late? 

Page 33. The 11 50 p.m. from Euston calls at Lockerbie, 
which makes the run between Carlisle and Strawfauk 
even better than stated. 

Page 34. 244 in 23 minutes. Speed 524 miles per 
hour (s?c). 

Page 38. ‘‘ Adriatic” is a 7-ft. “compound,” not a 
* coupled ” engine. 

Page 40. For ‘“‘ Dunbar ” read ‘‘ Dundee.” 

Page 43. The ‘* Teutonic” class have 7 ft. 1 in, nob 
7 ft. 4 in., driving wheels, also up to August 22 ‘* Coptic ” 
and “ Adriatic,” the only engines of the class that had 
up to that date been employed in the race, ran only 
between Euston and Crewe, and not north of Crewe. 

Page 45. A photogaph of *‘No. 592” North British 
Railway, a 7-ft. coupled engine, is given to illustrate the 
engines employed, which are stated to have been 6 ft. 6 in. 
coupled. 

In conclusion, it is only fair and proper to say that 
the book contains much interesting information, and is 
well worth perusing, but if ‘‘racing” so-called is re- 
sumed next year, I hope Mr. Scott will also patronise the 
west coast equally with the east, and then any publica- 
tions of his dealing with the merits of both routes will be 
equally valuable on both branches of the subject, and not 
on one only, as the present book has a tendency to be. 

Yours obediently, 

November 23, 1895. E. B. D. 





DOMESTIC BOILER EXPLOSIONS. 

Tue following circular letter, calling attention to the 
necessity for adopting precautions against explosions 
arising from domestic boilers during periods of severe 
frost, has just been addressed by the Board of Trade to 
the various water companies and the local authorities who 
undertake the supply of water to the public : 


** Board of Trade, Marine Department, London, 
**S.W., November, 1895. 

‘*Srr,—The attention of the Board of Trade has from 
time to time been called to the large number of explosions 
which have occurred during periods of severe frost from 
boilers used for domestic purposes. As these boilers are 
exempt from the provisions of the Boiler Explosions Acts, 
the Board are not in possession of precise information 
with regard to such casualties, but it is generally agreed 
that in the great majority of cases the explosions are due 
to the freezing of the water in some portion of the pipes 
connected withthe boiler, and to the excessive pressure 
thereby caused, The Board are advised that most of these 
casualties might be prevented by the adoption of simple 
precautions, either to prevent the freezing of the water in 
the pipes or to relieve any excess of pressure which may 
arise in the event of the water becoming frozen. Seeing 
that many very serious and a considerable number of fatal 
accidents are occasioned by explosions from domestic 
boilers, and that the number of these casualties might be 
materially reduced if before the approach of winter house- 
holders were made aware of the precautions that should 
be taken, the Board of Trade desire to impress upon water 
companies and upon local authorities who have under- 
taken the water supply in their districts the expediency 
of calling the attention of their customers and ratepayers 
to the subject, and of placing before them a concise 
statement of the — that should be adopted. The 
Board of Trade will be glad to know what steps you 
propose to take in the matter. 

Tam, &c., 
‘* INGRAM B, WALKER.” 


This circular is a step in the right direction, though 
we think that if the ‘ Boiler Explosions Acts’ could be 
extended to embrace explosions arising from domestic 
boilers, and official reports clearly setting forth the cause 
of such explosions and the remedy for them, were issued 
to the public, the result would be still more effective. If 
the water companies and the local authorities to whom 
the circular is addressed, are equal to the duty, which, 
after all, is a very simple one, of placing before 
their customers ‘‘a concise statement of the safeguards 
that should be adopted,” we do not doubt that good will 
be done. We have on several occasions pointed out that 
all that is needed to prevent domestic boiler explosions is 
the application of a small reliable safety valve in order to 
relieve the pressure in the event of the vee pipes 
becoming choked, either by the accumulation of ice or 
incrustation, or by the closing of stop taps. The remedy 
is very inexpensive, and is within the reach of every 
householder. 





Coat 1N PoLAND.—The output of coal from the Dom- 
browa mines of ‘‘ Mortimer ” and ‘‘ Rudolph ” (Poland) is 
continually increasing, and has recently amounted to 400 
wagons per 24 hours, The number of hands is being in- 
creased, and Dombrowa coal meets with a demand in 
several new districts. 


IMMIGRATION INTO Brazit —The State of San Paulo is 
making arrangements for the introduction of 60,000 
agricultural immigrants from Europe, America, and the 
Canary Islands. German and Swiss immigrants are not 
to be admitted. The American immigrants will be, for 
the most part, Canadians, who are to be introduced to the 
number of about 10,000. 
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THE HAYTHORN WATER-TUBE BOILER 
CONSTRUCTED BY MESSRS. MECHAN AND SONS, CRANSTONHILL, GLASGOW, 
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THE accompanying illustrations show the ‘‘ Hay- 
thorn ” water-tube Stier, constructed by Messrs. 
Mechan and Sons, Cranstonhill, Glasgow. The general 
form is so clearly shown that it is only necessary to 
refer to one or two special features. The most note- 
worthy is the securing of the tubes entirely from the 
outside of the headers, dispensing entirely with nipples 
or plugs. The method adopted is shown on Figs. 5 
and 6. The end of each tube is enlarged externally to 
form a screw thread without reducing its normal 
thickness. There are 16 threads per inch, and screwed 
internally to fit it is a small gland, also screwed exter- 
nally, but of coarser thread, to fit into a screwed recess 
in the header to which the tube is to be connected. 
The gland being screwed a certain distance upon the 
end of the tube, is then entered by its external screw 
into the internal part of the recess in the header and 
screwed up. Owing to the thread on the tube being 
finer in pitch than that inside the recess, the tube is 
drawn up at a rate proportional to the difference in 
pitch (16 to 12 threads per inch) until the end 
comes in contact with the bottom of the recess, 
It then makes a secure joint without packing, 
under a pressure equal to that obtainable by a single 
screw having 48 threads per inch. The tube is not 
turned, so that any arrangement of the tubes is 
ible. Each pair of headers has two rows of tubes, 

in number, and a single enlarged tube on the upper 
side, arranged as a down-comer. The upper portion 
of the front header has a flanged joint with two open- 
ings (Fig. 2), one for the up current of steam, and 
the other fur the downflow of water; the circular 
separator in the steam drum is designed to insure dry- 
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RkEsuLTS or TRIALS oF “HAYTHORN” BOILER BY PROFESSORS BARR AND WATKINSON, 





| 
Professor 

















a | Barr’s | Professor Watkinson’s Tests. 
Test. 
Date of trial ee . April 11, | April 30,; May1, | May 2, May 30, | June 12, , June 14, | June 14, 
1895 1895 | 1895 | 1895 1895 } 1895 | 1895 1895. 
Chimney draught by watergauge .. in, 0.15 | Vs | is | 24 | 4 | § 
Air pressure under fire, forced draught Re ee | & S | ss | 2 24 2th 2h 
Air temperature ; deg.Fahr. 55 | 68.4 ye |  -) 63 60 60.6 
Mean feed temperature .. - * | 62 | 651.6 47.7 47.2 52 | 66.5 55.5 55.5 
Coal consumed per hour .. os Sa . 100 | 120.6 68 102.6 2714 =| 83883 458.3 504 
* » ‘er square foot of 

es te ok ed 17.64 10 15.1 | 398 | 498 67.4 | 74.1 

Water evaporated per hour... = - 911 979.2 556.8 909 | 2565 | 2757 3386 | 3648 
za & per pound of coal | | 

used yee Sah: as bakes, aD ONS 8.2 8.6 886 | 945 | 815 7.89 | 7.24 
Equivalent evaporation from and at 212 deg. | 

per pound of coal used oe s,m! B12 9.97 10.5 10.86 | 116 | 9.94 9.04 8.9 
Coal consumed per hour per square foot of | | | 

heating surface .. oe se os oe 0.23 0,28 0.16 0.2388; 0.63 | 0.8 | 1.07 1.17 
Water evaporated per hour per square foot 

of heating surface ce oe -- Ib} 2658 2.78 1.6 2.6 6 6.4 7.9 8.48 
Mean boiler pressure, by gauge, per square 

inch ee a0 oe on ‘o.oo 147 157 143.2 195.6 240 | 238 250 251 
Corresponding temperature of steam deg.F. 364 369 372 385.7 402 | 400 405 405 
Mean temperature of escaping gases ” 460 527 382 478 | 685 677 770 799 
Quality of steam .. es oe a oé Dry Dry Dry Dry Dry | Dry Dry Dry 








ness of steam. As to the course of the hot gases, these 
are directed by means of a fireclay bridge, resting on 
the tubes as shown in Fig. 2, and in detail by Fig. 4. 
There is a bafiie-plate just under the chimney. 
Professor Barr, of Glasgow University, and Pro- 
fessor Watkinson, of the Glasgow and West of Scot- 
land Technical College, separately made some tests 
with the boiler. The heating surface of the boiler 





was 430 square feet, and the grate area 6.8 square 
feet, the ratio being thus 63 to 1. Welsh coal was 
used. We give the results above in tabular form. 
Professor Barr states in his report that calori- 
metrical tests of the steam were made at intervals 
during the trial, and showed that, within the limits of 
accuracy to be attributed to the _ the steam 
was dry. This, he adds, should remembered in 
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comparing the results with those recorded for other 
boilers, the production of dry steam being of itself a 
strong recommendation, besides adding to the efficiency 
of the engine. Moreover, if the amount of moisture 
is not determined and allowed for, the boiler is credited 
with the generation of more steam than would at first 
sight be anticipated. This, therefore, in comparison 
enhances the result with dry steam. 

In his summary of the results of the forced draught 
tests, Professor Watkinson states that the trial on 
May 30 was made by his assistants Mr. George Blair 
and Mr. J. Y. Moyes, and he checked the results ; the 
other trials he made personally. Between the tests of 
May 2and 30 the combustion chamber was increased in 
height from 1 ft. 84 in. to 2 ft. 24 in. by lowering the fire- 
grate6in. Mr. Watkinson writes: ‘‘ The whole of the 
tests were made under—as nearly as possible—ordinary 
working conditions ; the ash was not re-used, and the 
stoker had not had any previous experience with high- 
pressure ‘express’ boilers. The fluctuations inthe water 
level did not at any time exceed }in. Throughout 
the whole of the tests there has never been the slightest 
indication of leakage at any of the joints, and careful 
testing with templates, before and after the tests, 
showed that the tubes had not been distorted in the 
slighest degree. During each series of tests careful 
experiments were made to determine the quality 
of the steam, but on no occasion has there been 
any trace of priming. With the present arrange- 
ments for driving the fan it was impossible to 
get a greater rate of combustion than 74 lb. of coal 
per square foot of grate area perhour. At this rate of 
combustion the boiler caused no more trouble than it 
did when working at the minimum rate under natural 
draught, excepting, of course, that the stoker’s time was 
more fully employed, It is especially worthy of note 
that at this high rate of combustion the weight of water 
evaporated per pound of coal was as great, or greater, 
than usually obtained in marine and Lancashire boilers, 
even of the largest size, and when working at com- 
paratively low rates of combustion under natural 
draught. Another point of very great importance 
which should be noted is the low temperature of the 
gases at the base of the chimney even at the highest 
rates of combustion.” 

The boiler tested and illustrated weighs 85 cwt., 
including 12 cwt. water and all mountings, with steam 
up. This is equal to 22.2 1b. per square foot of heat- 
ing surface. <A boiler for a torpedo-boat destroyer, 
with 2150 square feet, would weigh 284 cwt. = 14.6]b. 
per square foot. 





INDUSTRIAL NOTES. 

THe unfortunate dispute at Belfast and on the 
Clyde between the engineers and their employers con- 
tinues without any sign of abatement. The rumours 
which have been flying about with respect to an alleged 
intention on the part of the employers to carry the war- 
fare into other districts must be received with a good 
deal of caution. Some kind of colour was given to the 
idea by the fact that a conference of employers was con- 
vened at Carlisle, and met during last week. Represen- 
tatives from the Tyne, the Tees, and the Wear were 
present, twelve representatives from the north-east 
coast being mentioned, though their names were not dis- 
closed. The object of the conference is stated to have 
been to consider the propriety of establishing a federa- 
tion for defensive purposes. Among those present 
were representatives from certain large Clyde firms 
whose adhesion to the policy of the employers had been 
doubted. It does not appear that any extension of the 
lock-out is intended, nor would it be likely to be 
attended with success. The experience of 1850-51 
shows that such a policy would not be successful. The 
engineers, in that case, suffered, but the society be- 
come strong and powerful as a consequence. 

There appears to be very little change in the actual 
condition of affairs either at Belfast or on the Clyde. 
The number on strike in Belfast is only about 700 
out of a total of 1900 members of the union. On 
the Clyde there is a larger number. The men on 
strike get their weekly pay—society men 15s., and 
non-society men 12s, This amount will be supple- 
mented by levies and subscriptions from other bodies 
of workmen. The sad thing about the dispute is that 
it extends to men who have no concern in it. Inso far 
as union men are concerned, they will come upon 
donation in the societies which have an out-of-work 
fund ; but all societies are not yet organised on that 
basis, so that many hundreds of men are idle, without 
means. There are rumours in Belfast that efforts are 
being made to get certain portions of the work done 
in Germany. One member of a prominent firm in the 
dispute has been away in Germany, and that has given 
rise to the rumour. The citizens of Belfast are moving 
to procure a public manifestation on the subject of the 
dispute. The Belfast Trades Council is endeavouring to 
do something for the labourers, so that they shall not be 
reduced to absolute want. The Engineers and others 
are considering some plan of federation as a counter- 
blast to the recent conference of the employers at 
Carlisle. But many of these rumours are mere threats 





on both sides. Great federations do not long succeed, 
either with the men or the masters. 


Generally speaking, the condition of the engineering 
trades throughout Lancashire remains about the same 
as last reported. In a few cases it is said that the 
establishments are not quite so well off for work, but 
this is, perhaps, wholly due to the disturbing influence 
of the engineering strike and lock-out, and the conse- 
quent interference with the shipping industries. The 
cotton machinists are being pressed with work, chiefly 
for abroad. Stationary engine builders have sufti- 
cient work on hand to keep them_in, full swing for 
some time to come, Machine tool makers, as a rule, 
are fairly well engaged. In general engineering, espe- 
cially of a structural character, a good deal of work 
is stirring. Locomotive builders still complain of the 
slowness of the development of activity, though in 
some cases the firms are fairly busy. Generally engi- 
neers throughout the Lancashire districts are sufti- 
ciently supplied with work to keep them going. There 
are no serious labour disputes in any of these , sce 
of trade in the district, and there seems to be no expec- 
tation of the dispute at Belfast and on the Clyde extend- 
ing to the Lancashire firms, In the iron trade business 
has slackened down; makers are not booking very much 
just now ; there is, however, a fair amount of buying 
going on, but chiefly through merchants who are trying 
to secure the orders in the market, in order to dispose 
of some large quantities which have passed into their 
hands. Finished iron makers are firm ‘as regards 
tates. In the steel trade prices are reported to be a 
little easier, but there does not appear to be any 
real slackening down. On the whole, the iron and 
steel trades, in so far as makers are concerned, hold 
their own ; there is no receding in prices, and makers 
are not disposed to abate one jot on the advanced 
prices recently ruling, for, as a rule, they are well sold 
for some time to come, and can afford to wait events, 
in the market and otherwise. 





In the Wolverhampton district a confident tone is 
well maintained in the iron trades, and inquiries keep 
steady both for crude and rolled material. Specifica- 
tions come to hand regularly and promptly, and cus- 
tomers generally press for early deliveries, as they have 
very little in stock. Home buyers require good sup- 
plies of material, and foreign and colonial agents are 
offering better business on behalf of South America, 
Australia, and India. Best bars and boiler plates are 
only in moderate demand, but hoops, rods, and gal- 
vanised iron are in active request. Stamping sheets, 
tinplates, and tube strip are in average demand. 
Steel-makers are experiencing a good demand for 
blooms and billets, and the recently advanced rates 
are well maintained. South Staffordshire pig iron is 
in much request, but producers in some instances have 
their books quite full of orders until after Christmas, 
Marked iron remains at recent rates, with no further 
improvement, except the usual extras for special 
brands. Common bars maintain the advance of lds. 
per ton since August last. Black sheets are in good 
request for galvanising purposes. 

In the Birmingham district there is a quieter tone in 
the iron trades. Buyers and consumers generally seem 
inclined to hold back until they see what the issue of 
the struggle in the engineering trades will be. But 
prices are steady and well maintained, for producers are 
well off for orders. The lull, such as it is, is mainly in 
pig and sheet iron. There is more doing in bar iron, 
and sections for railway work in consequence of large 
orders for rolling stock for South Africa. In other 
respects there is little change, and certainly no back- 
ward movement, 

The Knights of Labour in the United States have 
been holding their general assembly in Washington, 
with the view of reorganising the body and of re- 
trieving some of the lost ground of the last few 
years. For a considerable time the Knights of 
Labour were almost all-powerful in the States. But 
they, like other associations, have had their ups and 
downs. ‘‘ The Noble Order of the Knights of Labour 
of America” was founded in 1869 by Mr. U. C. 
Stephens, and afew garment-cutters in Philadelphia, 
as a secret society, comprising all classes, ‘‘ except 
lawyers, politicians, rum-sellers, and speculators.” 
Up to 1873 it was still a local body confined to the 
place of origin, the city of Philadelphia. From that 
date to 1878 it struggled on, but in the latter year 
it was on the eve, as it was thought, of expiring 
from inanition. The dissolution was averted by a 
change of tactics. Up to 1878 the society wasa secret 
one, tabooed by the Catholic Church and by others by 
reason of its secrecy, and of the forms and cere- 
monies of the initiation of members, and the oaths and 
pass-words used. A certain amount of publicity was 
then introduced into the proceedings, and the reli- 
gious forms and Masonic ceremonies were dropped out 
of the ritual, mainly at the instance of Mr. Powderly, 
who practically became the head of the organisation. 
Within a short period the organisation extended until 
it had 1300 districts, and some 50,000 members, 








male and female. In 1882 it took a prominent part in 
labour disputes, its influence extended, and there were 
circulated extrav: t rumours of its strength and 
power. By the year 1885 it is alleged that there were 
120,000 members, and then it almost miraculousl 
sprang forward, until it is said that nearly three mil- 
lions of workers were enrolled. The society was closely 
governed by a small body, whose word was law. Mr. 
Powderly was voted 1000/7. a year, a building was 
erected costing 20,000/., and the Knights of Labour then 
commenced operations as co-operative producers. Their 
schemes failed, the members dwindled down to about 
200,000 by 1888, and were heavily in debt. Last year 
Mr. Powderly was expelled, and a motion was made 
last week to expel his successor, Mr. Sovereign, but 
this motion was lost. But other forces are now at 
work in the States. The older trade unionism has 
become important, and it is not very likely that the 
Knights of Labour will again become a dominant 
body in America. ; 





The strike of the glass-blowers at Carmaux has col- 
lapsed. After a long and bitter struggle, after political 
fights in the Chamber of Deputies, and after a great 
parade of starting a powerful co-operative concern to 
compete with the employers and benefit the men, the 
delegates of the workers presented themselves to the 
employers with a full submission, and a request that 
they might be permitted to resume work. A more 
humble submission could not have been made. The 
employers replied that if a list of those who wished 
to resume work were submitted to them, each person 
would receive a reply informing him whether his ser- 
vices would be required or not. For some years there 
were ‘legalised tribunals in France for dealing with 
disputes. These tribunals seem to have become non- 
effective. At one time they were quoted for the 
benefit of English workmen, who were asked to insti- 
tute similar courts. 





The Great Eastern Railway Company have intimated 
to their staff that they will make a reduction in the 
number of hours worked by inspectors and porters at 
certain points on the system, especially in Yarmouth 
and Lowestoft districts. It appears that no reduction 
has yet taken place in the hours of the signalmen, but 
a reduction of their working hours is in prospect. The 
directors of the Metropolitan District Railway have 
made an appreciable reduction of the working hours 
of engine-drivers and firemen on their system recently. 
On the London and North-Western Railway at Wil- 
lesden, the wagon examiners have long been complain- 
ing of excessive hours of work. The company have 
admitted the complaint, and directed that there should 
be a modification, The booked hours are not to be 
exceeded, and the men’s meal hours are not to be inter- 
rupted. The long hours of the guards on the District 
Railway, Great Western system, Mansion House and 
Aldgate are to be reduced forthwith. On other parts 
of the Great Western system the guards are complaining 
that the directors refuse to receive a deputation ‘‘ to 
discuss the ten-hours day.” At the meeting held at 
Neath the resolution passed seem to disclose a per- 
nicious system. By coupling two weeks together, the 
men say that they are often called upon to work 
80 hours in one week, and then to play off the next, 
If this be so, the system is not only bad, but dangerous, 
and the complaints of the men deserve consideration. 





The London carmen are agitating for Parliamentary 
regulation like the London cabmen, under license. 
The object is to do away with the practice of young 
boys driving carts and vans through the public streets, 
to the danger of the public. There certainly ought to 
be an age limit, for not only is the safety of the public 
concerned, but the welfare of the horses, for young 
lads have neither the thought nor the care of more expe- 
rienced men. Besides, a license will be a protection in 
other ways. But the cost ought not to be great, so as 
to operate as a disability to poor men. 





The Home Office has appointed two very important 
departmental committees to investigate and report 
upon dangerous trades, One of the committees will 
inquire into the condition of india-rubber works, paper- 
staining, colouring, enamelling, dry-cleaning, basic 
slag works, the manufacture of silicate of cotton, elec- 
trical generating works, sole stitching by American 
machinery, glass polishing, file-cutting, bronzing, 
oo works, flour mills, use of converters in 
metal works, use of steam locomotives in factories, use 
of inflammable paints in shipbuilding yards, galvanised 
iron works, manufacture of grindstones and emery 
wheels, the use of lead testing bottles, and bottling of 
aerated waters, and some other industries. The list 
is a formidable one, and it will probably take some 
time to complete the investigations. The other com- 
mittee is to inquire into the industries in which anthrax 
occurs among the workers. Both of the committees 
have some experts upon them as well as officials, 
and in the latter the employers and the workers 
are represented. The industries where anthrax 
occurs are wool-sorting, bone factories, hair factories, 
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brush factories, in the tanning, fellmongering, and 
currying trades, wool-combing, blanket stoving and 
tentering, warp dressing, feather cleaning, flock 
making, carbonising, grinding, &c., of rags. This 
inquiry will also last sometime. The proceedings will 
be private in both cases, but information and sugges- 
tins are invited from persons interested in the matters 
under consideration, and in the health of the workers. 





A rather curious experiment is being carried out 
in Belgium, The Belgian Labour Council was insti- 
tuted in April last by the new Ministry. It is 
under the direct control of a Minister of Labour. It 
acts as a conciliation board in all matters of dispute, 
and as a committee on all other matters affecting 
labour, such as wages, hours of labour, employment of 
women and children, &c. Employers and labour 
leaders are invited to express their views at its 
periodical meetings, the fourth session of which has 
jast been sitting in Brussels, under the presidency of 
the Duc d’Ureel. 





The executive committee of the National Federa- 
tion of Miners met in Birmingham last week in order 
to consider the present condition of trade, and the 
suggestions of some of the districts to seek an advance 
in wages. Two years ago Lord Rosebery was instru- 
mental in bringing about a settlement of the miners’ 
strike against a reduction of 10 per cent. in wages, 
after a struggle of 16 weeks. The men resumed work 
at the old rates, but in July, 1894, a reduction of 
10 per cent. in wages was accepted after some protests. 
At the meeting then held a series of resolutions were 
passed, the rate of wages being fixed to hold good 
until the Ist of January next. The object of last 
week’s mecting was to consider the subject, as the 
date fixed for the current rate of wages is about to 
expire. The question arose as to whether notices 
should be given in for an advance upon current rates. 
The feeling of the majority of the committee was not 
to disturb existing rates, although there was an 
improvement in trade, and the output of coal was 
larger than it had been for a long time past. It was 
reported that large numbers left the federation after 
the strike of 1893, but they were gradually returning 
to the fold ; in some districts the numbers were larger 
than ever. The annual conference of the federation is 
to be held in Birmingham early in January, when 
doubtless the action of the executive will be approved. 
But as the date will have passed for the notices to 
be given, further steps will have to be in accord- 
ance with the resolutions of the conciliation board, 
which will give ample time to the coalowners to pre- 
pare for any emergency, provided that they cannot 
agree to any advance, should such advance be 
requested. The action of the executive is commend- 
able in the present instance, and will help to give 
stability to the conciliation board, for although trade 
is better, the advance in the price of coal has not been 
equal to that of other years under similar circumstances. 
For this winter, at least, there will be industrial peace 
in the coaltields of England. 


The Lancashire and Cheshire miners have before 
them a question of reorganisation on the principle of 
amalgamation rather than of federation, the proposal 
being to centralise the associations into a county asso- 
ciation or federation, the contributions to be ls. per 
month, or 3d. per week, to the central body, and 3d. 
per month for local purposes, to be paid weekly at the 
collieries. The new federation is to undertake all 
existing liabilities, and pay full strike pay, but the 
branches are to pay all costs of local management. It 
is proposed to pay a general secretary and a staff of 
agents, but preference is to be given to the present 
officers of the federation. The body thus constituted 
will be a part of the National Federation of the Miners 
of Great Britain, as heretofore, 

The Denaby Main Colliery dispute, which has been 
going on for some time, affecting some 2000 men, has 
ended, the men resuming work at the end of last 
week. The mauager has undertaken that the exces- 
sive reductions complained of shall be rectified, the 
men’s interpretation of the ‘‘ conciliation agreement” 
having been accepted as a basis; and he has also 
agreed to abolish fines. Other questions, such as an 
advance in wages, and a reduction of the working 
hours, are for the present to remain in abeyance. 

The strike of some 2000 miners at the Plymouth 
Collieries, South Wales, has ended, the men having 
resumed work on terms mutually and satisfactorily 
arranged by the parties concerned. 

The Amalgamated Society of South Wales Colliery 
Workers is agitating for a coal sales association, whose 
object shall be to regulate the selling price of coal, 
and thus give higher wages to the workers and larger 
dividends to the coalowners. This movement appears 
to be outside of the Sliding Scale Committee of South 
Wales and Monmouthshire, whose duty it is to regu- 
late wages according to prices under existing condi- 
tions of the market. Coal rings are scarcely the 
things for miners to advocate, after the experience of 
American rings, 





TUBULOUS BOILERS IN THE FRENCH 
NAVY .* 
By Assistant Engineer Joun K. Rosison, U.S. Navy. 
(Continued from page 618.) 
COMMENTS ON THE PRECEDING TRIALS. 

It was noticed that the combustion of the gases was 
much better in the first trials. The amount of carbonic 
oxide was much less, 

It was also noted that the gases lost much more of their 
heat in the first trials than in the second set of trials. 
The temperature at the base of the stack (7) was less in 
the first trials. The economical results were so much 
superior in the first set of trials that no comment seems 
necessary. 

It would seem that the presence of a combustion 
chamber on a tubulous boiler is a good thing. 

From the results of the first set of trials it appears that 
1 1b, steam can be produced 

At 10.2 lb. per eq. ft. grate with a weight of 7.00 Ib. 

” 15.< ” ” ” ” 4.94 ” 
is 25 39 Lhd 99 9 
39 31 39 ” ” 99 


The evaporation per square foot of heating surface is : 
At 10.2 1b. per square foot grate per hour, 3,96 lb. 
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CARE AND PRESERVATION OF THE D’ALLEST BOILERS 
ON THE LIBAN. 

The first sea-going vessel to be fitted with D’Allest 
boilers was the Liban of the Fraissenet Line. This com- 
pany is the one that owns the boilers, Mr. D’Allest being 
the engineer for the company. 

The D’Allest boilers were placed on the Liban in 1890. 
At that time the engines were changed from compound to 
triple-expansion by adding a high-pressure cylinder for- 
ward of the old engine. The Liban has performed the 
service to the Gold Coast and to Constantinople from 
Marseilles. Lately she has been put on the Corsican 
service. I madea trip in her to see the running of the 
boilers. The results following are what I saw then. The 
a of the manufacturer for the care of the boilers 

ollow. 

It was not possible to obtain any figures of the power of 
the ship that were at all accurate, and, in consequence, 
there was no possibility of obtaining any results of the 
boilers’ performance. The only results to be obtained 
were those of the manner of managing the fires, and the 
general care of the boilers. 

Raising Steam, Getting Under Way.—If the brickwork 
is newly made it is dried before the fires are lighted for 
getting under way. This is done by keeping a light fire 
under the boiler for about four hours. 

When the brickwork is dry, the grates are covered with 
a layer of coal of as nearly a uniform thickness as pos- 
sible. Fires are lighted as in the Scotch boilers, and are 
not forced. The heating of the boiler must beslow. The 
method of construction makes the danger from unequal 
expansion of the different tubes very great. In general, 
about four hours is taken to raise steam, but it is better 
to allow six hours for this purpose. The fires can be so 
pushed as to raise steam in one hour, but there will be 
many leaks at the plugs in the tube sheets, and at the 
tubes. These may take up after the boiler has been under 
way some time, but there is danger of their becoming so 
ae as to necessitate the drawing of the fires under the 
boiler. 

The feed pumps are started only when the steam is 
raised. The quantity of the steam taken to the engines 
is regulated solely by the throttle valve, and the stop 
valves are opened wide on all the boilers. This is to insure 
the same pressure in all the boilers. 

Generally, when the fires are lighted there will be 
several leaks at the plugs in the tube sheets, due to the 
fact that the rings used to make the joint between the 
plugs and the sheet are not usually good conductors. As 
soon as the temperature of the boiler is practically the 
same in all parts, these leaks will take up; or they may 
be stopped at once by setting up on the screws that secure 
them in place. 

Working the Fires.—In working the fires, great use is 
made of the dampers at the base of the uptake to regu- 
late the draught. As the steam rises the dampers are 
closed, and vice versi. When the fires are fresh, the 
dampers are wide open, and as they are burned, the 
dampers are closed. 

Care is taken with the firing. The layer of coal on the 
grates must be equal in thickness in all parts to secure 
the maximum efficiency. This is not so necessary in this 
boiler as in the Belleville, on account of the bringing 
together of all the gases beforethey pass to the uptake. 
But it is always an advantage to keep the fires in their 
best condition. Great care is taken to keep the stokers 
from firing only on the front of the grates, and the thick- 
ness of the fires is kept as low as possible without leaving 
holes in them. 

The furnaces are charged regularly at intervals of 10 
minutes, and the furnaces that are coupled together are 
charged five minutes apart. This rule is not kept by 
a watch, but it is observed as nearly as may be, 
The two furnaces that are coupled together (by 
having a common combustion chamber) are never 
fired at the same time. The doors to the combus- 
tion chamber are kept closed, as it is found that 
enough air reaches the fires by the ashpit doors to give 
good combustion of the coal. Every quarter of an hour 
or so the combustion chamber is examined by one of the 

* From the Journal of the American Society of Naval 
Engineers. 





peep-holes on the front of the boiler, and care is taken to 
have it full of flame. Too much air makes the combus- 
tion chamber fill and empty of flame. Too little air gives 
a reddish flame that is easy to recognise, 

Feed.—In this boiler, as in all others of the water-tuba 
type, the water must be fresh. Mr. D’Allest makes no 
claim that his boiler can be worked with salt water, 
differing from Mr. Belleville, who says that the use of 
salt water is not dangerous, but requires some special 
care to be taken. Mr. D’Allest says that the use of salt 
water is absolutely dangerous, and that the presence of 
oil or greasy matters in the feed water is equally dan- 
gerous. This is due to the amount of tube corrosion that 
occurs with the use of salt water, and from the presence of 
oils in the boiler. The boiler should be filled in the first 
place with distilled water, bub the use of fresh river water 
is allowable. For making up waste feed the use of dis- 
tilled water is necessary. A complete distilling plant is 
fitted on the Liban for this purpose, steam for the distilier 
being taken from the first receiver, and the steam pro- 
duced sent to the second receiver. 

No oils except mineral oils are used for the piston-rod, 
as well as for the cylinders and the valves, A filter is 
fitted on the pips between the air pump and the feed 
pump, and lime is added to the feed water in the same 
way as on the Australien. Mr. D’Allest gives as the 
reason for the use Of lime in the feed water the quantity 
of salt water that must inevitably enter the boiler from 
the condenser. He also says that the lime combines with 
the oils and grease in the feed water, and that this is pre- 
cipitated for the most part at the bottom of the rear 
water leg. The amount of lime used on the Liban is about 
6 lb. per day per 1000 indicated horse-power. 

The lime is introduced in a small tank placed abaft the 
filter, and connected at the top with the discharge of the 
feed pumps, and at the bottom with the main feed tank. 
A fine sieve is placed near the bottom of the tank to 
keep the lime from entering the feed water in a solid 
form. 

The feed pumps used are of the Thirion type, which 
are used on all ships in the French Navy not fitted with 
Balleville boilers. This rule is applicable to the French 
merchant marine also. Of course, there are exceptions, 
but this is the standard pump in France. 

Use of the Blows.—Every eight hours both the surface 
and the bottom blows are used. The saturation is limited 
to three or four, and preferably to two. 

General Working of the Bowlers.—In this respect there 
is no difference to be remarked between these boilers and 
Scotch boilers, except that the smaller quantity of water 
in them makes the liability to variations of the steam 
pressure greater. Ib is also slightly more difficult to keep 
the water level. The ordinary check valve is used to 
regulate the feed water, and the water level has to be 
watched carefully, although there is no trouble in keep- 
ing itconstant. Great care must, however, be taken with 
the firing. This must be kept regular. It is by care 
with the fires that the steam pressure is kept constant. 
If the firing is nob regular, the pressure may rise beyond 
the gauge pressure, or it may fall very low. 

Salt Water Leaks inthe Condenser.—The only legitimate 
cause of salt water in the boilers is a serious leak in the 
condenser. This must always be kept clean. If there is 
a leak in the condenser that cannot be repaired before 
using the boilers, the following precautions must be 
observed : 

The dose of lime must be tripled. 

Only a part of the boilers will be used, and the fires 
will be forced under them to give rapid circulation in the 
tubes, and so to prevent the deposit of salt in them. 

The blows must be used a great deal. 

Cleaning T'ubes.—The tubes being placed behind a 
water leg, there is great difficulty in sweeping them from 
the front of the boiler. The hollow stays in the front 
water leg may be used for a steam jet; this has been tried, 
but has not given good results. 

A plan for sweeping the tubes from the side has been 
tried on the Liban with success, and will be fitted to all 
future installations of D’Allest boilers for the French ser- 
vice. This consists essentially of a steam tube at the middle 
of the side of the boiler farthest from the combustion 
chamber ; it has universal joints at both ends, and can ba 
turned through a half-circle so as to turn the small tubes 
fitted on the central tube between each row of tubes 
through the tubes. Taus the small tubes are so placed as 
to cover most of the tube surface. By turning on the 
steam to the central tube, each of the small tubes acts asa 
steam jet, and as itis turned around, it serves to sweep 
the tubes. Holes are fitted in the small tubes pointing in 
all directions—up, down, and ahead. When the central 
tube has been turned back and forth five or six times, the 
boiler is practically clean. The soot goes up the chimney 
for the most part, but some of it settles at the bottom of 
the uptake and is shovelled from there. This operation 
takes about three minutes for each boiler, and takes 
about 4 in. of water from the boiler. The tubes are 
cleaned every two days. ; 

The tubes may also be cleaned with brushes of a special 
form. This brush consists of wires seized between two 
steel sheets and arranged in a layer about } in. thick. It 
is introduced between two rows of tubes, and turned 
through a right angle. Then it is pushed the length of 
the tubes. This can be done when the boiler is in use, 
but only with great difficulty. The sweeping of the tubes 
with the brush has not given as great satisfaction as the 
use of the latest scheme for sweeping tubes by steam. 

When the ship comes into port the tubes are always 
swept by steam to use up spare steam. 

Coming to Anchor.—The quantity cf coal on the grates 
is made as small as possible when coming to anchor. All 
doors are closed, and the boilers are left to cool off as with 
ordinary boilers. The spare steam is used in sweeping 
the tubes and in running the winches. The blows are opened 
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wide several times to reduce the concentration as much as 
possible. In this way it will rarely be found necessary to 
blow off steam to the condenser. 

Cleaning Inside of the Boiler.—In spite of the use of the 
filter, there will always be found more or less grease in the 
boilers, and the tubes may be entirely covered with ascale 
of grease and lime and salt. To guard against this, the 
boiler is washed every three months with a solution of 
caustic soda. This washing is very easily done, and often 
avoids scraping the inside of the boiler, About 11 lb. of 
caustic soda are introduced ia the boilers per ton of water 
contained. The soda is introduced in a liquid form, and 
by thefeed pumps. The concentration of the water in the 
pumps is not allowed to exceed 1 lb. of caustic soda for 
7 quarts of water, in order to avoid danger of attacking 
the brass of the pumps. 

When the soda is in the boiler a light fire is started and 
kept up for two or three hours, a pressure of 30 lb. to 
40 lb. basing maintained. Very little steam must be made, 
and the fires are consequently very light. The surface 
and bottom blows are then used, and the boilers are left to 
cool down. When cold, they are completely emptied by 
the cocks on the bottom of the water legs. It will be 
found that there is a large amount of oil sent off with the 
water. 

While the boiler is being emptied the manhole plate 
on the steam drum is taken off and the drum cleaned by 
simply sweeping it with a broom. It is important that 
the cleaning be done as soon as the water has left the 
drum, so that any sediment in the drum can be removed 
while soft. 

Some of the tubss are then opened, especially those 
over the combustion chamber. It is not often that there 
is any necessity to clean these tubes, but if at all dirty 
they are cleaned by passing a metallic brush through 
them. One or two tubes of each row are then opened for 
inspection, and finally all the tubes of the lowest row are 
opened and carefully cleaned. The bottom of the water 
legs is cleaned also. 

If there is any salt in any of the tubes, it must be re- 
moved. The tubes are scraped by means of a special 
scraper. The water legs are scraped, if any salt is found 
on them, from the holes opposite the tubes in the front 
sheet of the boiler. 

Repair of the Brickwork,—The bricks used in the boiler 
are not cemented together, but simply placed side by side. 
Those of the arch above the combustion chamber, and 
those above the upper row of tubes, will last almost inde- 
finitely ifonly left alone. Some of those in the lowest 
row may be broken when cleaning the boiler, but they 
can easily be replaced. These bricks are ordinary fire- 
bricks, cost little, and can easily be replaced when broken. 

The sides of the furnaces and the brick walls are of 
ordinary firebrick laid against each other and covered 
with fireclay. 

Preservation of the Tubes.—The only tubes that reqnire 
any special attention are those of the lowest row, imme- 
diately above the fires. If they are kept absolutely clean 
they will not burn out and will not bend. But it is not 
possible to keep them quite clean. There is always more 
or less greasy deposit in them. They will then bend with 
the concavity turned towards the fires, and will leak at 
the joints in the tube sheets. These leaks are not of any 
importance, and can be easily stopped by expanding the 
tubes. Tubes are also sometimes burnt. This occurs only 
with thé tubes of the bottom row, or to those tubes above 
the combustion chamber. The breaking of a tube may be 
foreseen by the presence of small reddish spots on the 
inside of the tube. If any of these spots are seen when 
cleaning the tubes, the tubes must be changed. These 
spots mark places where there will soon be a pocket, and 
where the tube will be burned. A broken tube has, how- 
ever, been known to run for 40 hours without the size of 
the break appreciably increasing. 

The tubes that best resist the action of the fires are the 
Serve tubes. They are stronger to resist bending, an 
consequently less liable to give trouble from leaks ; also, 
even if they are covered with a deposit, they may not 
burn, as the projections are large enough to conduct the 
heat from the tube to the water For these reasons Serve 
tubes are used oxclusively for the lowest row. 

If the water level gets too low, the tubes at the top of 
the combustion chamber will become empty, and, there- 
fore, more liable to burn. Such an accident happened to 
the boilers of the Liban when they were first tried. Two 
men were killed. Since that time there have been three 
rows of tubes over the combustion chamber, and these 
have more recently been Serve tubes. 

Where the power of the boiler is too great for that to be 
expscted from the heating surface of the boilers, the more 
Serve tubes there are the better, as the efficiency of the 
heating surface is increased by their use. In projected 
designs of these boilers, Serve tubes will be used for all 
tubes in contact with the flame. 

Changing a Tube.—If it is a tube of one of the outside 
rows of tubes that requires changing, it can be reached by 
the furnace or by the sides of the boiler, and may be cut 
near the tube sheet. The tube is then drawn out, and 
also the small ring that remains in the tube sheet, but 
this last after the rings are deformed by a hammer. 

If, however, the tube to be removed is in the middle of 
the nest of tubes, it cannot be reached except by the holes 
in the ends of the boiler opposite the adjacent tubes. The 
ends of the tube are deformed as usual. The chisel used 
is of a special form, calculated not to injure the boiler 
sheets. Generally it is sufficient to deform only one end of 
the tube and to force the tube from the back end by a 
tube-driver. 

A new tube is put in place and expanded in the ordi- 
nary way. 

Plugging a Tube.—No tube should be plugged by astay, 
as the stay not being in the water will expand when 
heated and the plugs will no longer ba of any use. 


d | water in the tubes. 





It may also be stated that it never pays to plug a tube 

if there are any spare tubes on the ship. The time re- 

uired to plug a tube is as great as that required to 

change the broken one and replace it bya new one. This 

is aside from the advantage of having a full set of tubes 
in the boiler. 

A tube may be plugged by screwing on the face of the 
tube a plug of thesame form as that for the outside sheet 
of the boiler. The screw that holds the plug in place is 
held by the plug in this outside sheet, 

Inaks at the Plugs in Boiler Front.—There is frequently 
a case of a leak at one or more of the plugs in the outside 
plates of the water legs. These are caused by the intro- 
duction of a quantity of cold water in the boiler, or by the 
too rapid cooling or heating of the boiler. The rings of 
asbestos, used in a large measure to make these joints, 
are not good conductors of heat, and the temperature of 
the plugs is not the same as that of the boiler when that 
of the boiler is changing. The use of the improved rings 
of copper and lead has done away with most of the leaking 
at the plugs. If there is any leak at these joints, all that 
is necessary to do is to wait till the boiler has attained a 
fixed temperature, after which the leak will stop. 

Boilers not in Use.—When a boiler is not to be used for 
some time, ib is filled completely, after being washed, as 
already described. The water in the boiler is fresh water, 
with about 22 lb. of caustic soda added per ton of water. 
This is to avoid all internal corrosion. All doors are 
tightly closed to avoid draughts in the boiler, and so to 
avoid any external corrosion. 

For this reason it is best to cover the smokepipe. 

General Instructions.—The boilers must receive only 
fresh water to fill to working level, and to make up waste 
feed. Consequently, loss of fresh water from the boiler 
must be guarded against, and the condenser must be in 
good condition. A distiller must be used, and lime be 
added to the feed to destroy the effects of the oils and 
salp3 in the water. This will also reduce “priming.” A 
filter to remove the grease from the feed water is a neces- 
sity. Only the best mineral oil can be used in the 
cylinders. 

In starting the fires, they should not be forced at all. 
They should not be pushed until the engines are well 
under way. While under way, the grates should be 
covered regularly and with as thin a layer as possible. 
Care must be taken not to charge the front of the grate to 
the exclusion of the rest. 

When stopping firing, there should not be a large 
amount of coal on the grate, and the doors should be closed, 
and the boiler cooled down as slowly as possible. 

The two furnaces coupled together on the same combus- 
tion chamber must never be fired at the same time. 

The tubes of the lowest row must always be kept abso 
lutely clean. Every three months or so, if the boiler is in 
constant use, the washing described must take place. 

The brickwork must be kept in good condition, and all 
broken or lost parts replaced as soon as possible. The 
arch above the combustion chamber must be kept in good 
condition. 

With proper care in managing the firing, the safety 
valves willneveropen. All that is required is proper care 
when getting under way and coming to anchor. 

Specialities in the Design of the Boiler.—No solid drawn 
tubes have been used. 

The boilers have zinc plates in all accessible parts. 
The quantity is fixed at about 2 lb. per 1000 square feet 
of heating surface, The use of zinc plates is found to be 
a very good thing in these particular boilers. Mr. 
D’Allest said that it was absolutely essential, and that 
with it the boiler would last double the time it would 
without it. The plates are put in a box of the same form 
as that used in our Navy. Two plates are put at the 
bottom of each water leg, and two are placed in the steam 
drum. Those in the water legs are placed on the outside 
sheets, so as not to interfere with the circulation of the 
The plates in the rear leg are not 
placed at the bottom, but opposite the second row of 
tubes from the bottom. 

In placing these boilers in a ship, space is always left 
at the sides for getting at the tube nest. This space does 
not exceed that necessary for the uptakes. 


OrrictaL TRIALS OF THE D’ALLEST BOILERS OF 
THE ‘‘ BOUVINES.” 

Natural draught was used in the first two trials of 
these boilers. In the last two trials the draught was 
assisted by blowers. The third and fourth trials were in 
succession. The grates were not cleaned between these 
trials, which were the official trials for the acceptance of 
the boilers. 

The ratio between the heating and grate surface was 30. 




















| 
First | senane Third |Fourth 
aa ‘Trial. | Trial. | Trial. | Trial. 
Lengthoftrial.. .. br.) 6 | 12 3 | 8 
Coal burned per square foot | 
of grate . -» Ib} £0.56 | 12.3 24.5 30.7 
Temperature of feed .. -; 119.5 | 123.5 | 125 127 
Pressure of steam lb.) 185 | 185 =| 185.6 | 185.6 
Evaporation per pound of, | 
col. 4 +. Ib 9.8 | 10.068] 9.501) 9.285 





TRIALS OF THE “ JEMMAPES.” 


The engines of the Jemmapes were designed for 8400 
indicated horse-power with forced draught, but the official 
trials gave 9250, and this with a consumption of 2.03 lb. 
per indicated horse-power. The coal burned per square 
foot of grate was 29.66 lb. 

On another of the trials the cost of an indicated horse- 
power was (7711 indicated horse-power) 1.802 lb. The 
coal per square foot of grate in this trial was 22.05 lb. per 
hour. The second trial was of 12, and the first of 6 hours’ 





duration. The results of the other trials were not public 
when I left France. 

All D’Allest boilers are designed by the inventor, 
though most of them are manufactured by other firms 
than the one of which he is engineer. 


(To be continucd.) 





THE INSTITUTION OF CIVIL ENGINEERS. 


Presidential Address of Sir BENJAMIN BAKER, 
K.C.M.G., F.R.S., LL.D.* 
(Continued from page 650.) 

THERE are two points in connection with the early his- 
tory of the steam engine which have always appeared to 
me absolutely astounding and incomprehensible ; first, 
that any mechanic of the period accustomed all his life to 
work his lathe by treadle, connecting-rod, and crank 
should imagine that the application of the crank to a 
single-acting steam engine was an ‘‘invention,” and 
actually secure a patent for the same; and secondly, that 
a man of Watt’s ability and experience should endeavour 
to circumvent that patent by himself patenting that 
fearful ‘‘back-lashing” nightmare, the so-called “sun 
and planet” motion. It is not less remarkable that 
Smeaton about the same time, when reporting on a 
paper submitted to the Royal Society, of which he was 
a member of council, condemned the crank and flywheel 
because of the imagined difficulty arising from the stop- 
ping of the heavy reciprocating mass at each end of 
stroke, and expressed the opinion that the use of the fly- 
wheel would be a greater incumbrance to a mill than a 
waterwheel to be supplied with water pumped up by an 
— 

here is nothing, therefore, in the history of the deve- 
lopment of the steam engine, or in the brilliant career of 
Watt, to lend support to the theory that the progress of 
mankind is dependent upon the periodic appsarance on 
the stage of some actor of inspired genius, but, on the 
contrary, many illustrations are afforded of the fact that 
men of the highest ability and experience are as apt to be 
wrong in their forecast of events, and in their estimates 
of the relative importance of their own or other persons’ 
investigations or inventions, as are those of humbler 

owers. 

The latter historical truth applies not only to engineers, 
whose necessarily close attention to detail might make 
short-sighted as regards distant events, but to statesmen 
of the highest standing, whose training and study of 
mankind at large one would think should qualify them to 
make a reasonably accurate forecast of the demands of 
the public in the immediate future. Take, for example, 
some incidents in connection with and and water trans- 
port. We Londoners often complain of the want of 
system in the arrangement of the railways and their ter- 
minal stations in and around the metropolis, which neces- 
sitates our performing long journeys in cabs to get from 
one railway system to another. That this difficulty 
exists, arises, I feel sure, chiefly from the want of fore- 
sight of no less able a statesman than Sir Robert Peel, 
for in 1836 a motion was proposed in the House of Com- 
mons that all the railway Bills seeking powers for ter- 
minals in London should be referred to a special com- 
mittee, so that a complete scheme might be evolved out 
of the numerous projects before Parliament, and that pro- 

erty mightnot be unnecessarilysacrificed for rival schemes. 

ir Robert Peel opposed the motion on the part of the 
Government on the grounds that ‘no railway project 
could come into operation till the majority of Parliament 
had declared that its principles and arrangements ap- 
peared to them satisfactory, and its investments profit- 
able. It was a recognised principle in these cases that the 
probable profits of an undertaking should be shown to 
be sufficient to maintain it in a state of permanent utility 
before a Bill could be obtained, and landlords were per- 
fectly justified in expecting and demanding such a war- 
ranty from Parliament.” In this instance, incalculable 
injury was unintentionally inflicted upon Londoners by 
not having a grand central exchange station for through, 
as distinguished from terminal, traffic in the metropolis, 
and events have shown how false was the assumption that 
the passing of an Act implied any warranty as to the 
financial prospects of a railway. 

So much as regards the construction of railways; now 
let us consider for a moment the question of speed on rail- 
ways. In 1857, Lord Brougham, as President of the 
Social Science Congress, read a paper on railway accidents, 
advocating the State limiting the maximum speed on rail- 
ways to 25 or 30 miles an hour. As to danger, he said, 
‘*it is better to rely upon the nature of the thing itself, 
and no testing nor any authority is wanted to prove thao 
rapid motion must be dangerous, Ib is undeniable that 
@ very great majority of those who travel would prefer 
the security, and declare themselves satisfied with a 
moderate speed—with going from London to York or 
Liverpool in eight hours, and to Edinburgh in sixteen.” 
In the light of the recent ‘‘ Race to the North,” was ever 
forecast more wrong? As regards speed, the public are 
satisfied with nothing less than double Lord Brougham’s 
proposed statutory maximum, and as regards accidents to 
passengers they are not as numerous now as in the old 
coaching days, notwithstanding the incomparably greater 
number of passengers. , 

Equally fallacious forecasts were made by the highest 
authorities as to the probable commercial results of under- 
takings. Thus in the same year thab Lord Brougham 
made the preceding statement, Lord Palmerston, speaking 
in the House of Commons on the question of the Suez 
Canal, said: “I am not much out of the way in stating 
this to be one of the bubble schemes which are often set 
ou foot to induce English capitalists to embark their 
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money upon enterprises which, in the end, will only 
leave them poorer, whomever else they may make richer,” 
and Robert Stephenson, following him, and addressing 
the House as an engineer, said, ‘‘ Commercially speaking, 
I frankly declare it to be an impracticable scheme.” 
Stephenson, however, was not the only President of this 
Institution who has failed as a prophet, for Telford, in 
1829, reported adversely on the partly made Liverpool 
and Manchester Railway, saying that the use of horses had 
been rendered impracticable by the introduction of two 
sets of inclined planes which must be worked by locomo- 
tive or fixed engines, and he could not take it upon him- 
self to say whether either would fully answer in practice. 

All these mistakes, however, merge into insignificance 
when contrasted with the gigantic blunder the whole 
civilised world made in the early half of this century in 
assuming that the efforts of the engineer would effect an 
immediate change in the long-inherited savagery of man- 
kind, and inaugurate a period of universal brotherhood 
and peace. For some few years events appeared to justify 
the anticipations. Dr. Lardner, writing 60 years ago, 
said that ‘it was due to the steam engine that Reason 
had taken the place of Force, the pen superseded the 
sword, that war had almost ceased upon the earth, and 
that the differences which inevitably arose between pecple 
and people were for the most part adjusted by peaceful 
negotiations.” How cruelly these anticipations have been 
falsified by subsequent events is only too well known to 
the present generation. No other age has witnessed so 
gigantic a fratricidal struggle as that between the 
Northern and Southern States of America, nor so sudden 
and overwhelming a descent of armed enemies on its 
soil as France experienced in 1870, and in both cases the 
work of devastation waa facilitated, and the horrors of 
war were intensified, by the labours of the civil engineer. 

Doubtless in all ages the civil and the military engineer 
co-operated, but at the present time their several duties are 
so closely interwoven, that it is almost to be regretted 
that, following the example of the Engineering Congress 
at Chicago Exhibition, the word ‘‘Civil” has not been 
eliminated from the title of our Institution. 

In medieval times fortifications often formed an inte- 
gral part of important bridges, and the civil and military 
engineer were thus early thrown together. Thus the 
Ponte di Castelvecchio at Verona, a three-arched bridge 
built in 1354, with a central span rather larger than that 
of London Bridge, had loop-holed parapets for its entire 
length, and fortress towers rising to a height of more than 
150 ft. on one bank of the river. The Ponte di Trezzo, 
constructed by Barnabo Visconti between 1370 and 1377, 
crossed the Adda where it was deep and rapid by a single 
arch of no less than 237 ft. span and 68 fb. rise, and the 
roadway was entirely covered in like the galleries of a fort 
to unite the castle on the right bank of the river with the 
fortifications on the left. The word “ hoarding” is 
one of the many evidences of the bond between the soldier 
and the civilian, for it was the name in use by the 
Normans 800 years ago for the temporary wooden screens 
erected on their castles when repelling an attack. 

A new bond of union between the civil and military 
engineer arose with the introduction of railways. In 
times of war railways play an all-important part, and thus 
the civil engineer in laying outa line has often to take 
into account strategic considerations no less than pro- 
spective commercial advantages, good gradients, and 
minimum cost of construction. The civil engineer also 
has had to lend his aid in the construction of railways 
during the actual progress of a campaign. The first 
instance of the kind occurred in 1854, when Peto, Brassey, 
and Betts, assisted by the directors of every railway in 
the kingdom, who placed all their stores at the service of 
the nation, succeeded in sending out to the Crimea 23 
large steamers with men, horses, locomotives, and stores, 
and within the first twelve days of arrival they had laid 
seven miles of line. The soldiers previously engaged in 
handing shot and shell to each other, standing knee-deep 
in mud the whole way from Balaclava to Sebastopol, were 
thus freed from a deadly slavery, and those in camp were 
for the first time properly fed and clothed. Before the 
completion of the siege 39} miles of line were laid around 
Sebastopol and worked by 17 locomotives, but after the 
first ‘‘spurt” the progress was slow, as the indispensa- 
bility of adequate railway transport for the purposes of 
modern warfare was imperfectly realised in 1854. If it 
had been otherwise, indeed, the Crimean War could not 
have taken place, for with sufficient railways the Russians 
would have poured enough troops into the Crimea to have 
overwhelmed the Allied Forces. 

Very different were the views held by the Russians in 
1877, when they made their dash at Constantinople. 
** Within little more than four months,” to quote Captain 
Sale, R.E., ‘‘during actual war, and whilst military 
operations were in the fullest activity, over 230 miles of 
new railways were made, the eartl work of some 75 miles 
of additional line well advanced, a rolling stock of 120 
locomotives and 2150 wagons and trucks manufactured 
and delivered, and a steam ferry over the Danube pro- 
vided for, and all this in addition to a number of minor 
railway works.” The most important of the above lines 
was that from Bender to Galatz, 189 miles in length, with 
gradients generally not exceeding 1 in 100, but for a short 
length 1 in 56. On the whole, the country was favourable 
for construction, but near the Danube and elsewhere 
embankments had to be built strong enough to resist the 
action of waves, and across the Pruth an opening bridge 
was necessary, which, with all other bridges, was built of 
timber. Labour was scarce, but, notwithstanding that 
and many other drawbacks, the line was completed in 
100 days, barely more than half of which were fair work- 
ing days. The wagons were conveyed across the Danube 
in iron barges, mavipulated by chains, as, of course, the 
stream was too wideand deep to admit of the construction 
of a bridge during the progress of the campaign. 


In recent years it has been accepted as an axiom by 
military authorities, that to conduct operations of import- 
ance with the best advantage in a country unprovided 
with railways, it is necessary as a first step to construct a 
light railway on the line of advance. This is quite in 
accord with the practice of modern railway contractors, 
who commence operations by laying down with all speed 
alight ‘‘overland route” railway from one end of their 
work to the other. The administrative authorities are of 
opinion that the requirements would be met by a railway 
of 2 ft. 6in. gauge, with 36-lb. rails, worked by four 20-ton 
locomotives, and that the total weight for shipment of 
25 miles of railway and sidings, complete with rails, 
sleepers, bridge-work, repairing shop, aud all necessaries, 
including rolling stock. would be a little over 5000 tons, 
which could be carried in two comparatively small 
vessels, as compared with the ‘‘ 23 large steamships ” requi- 
sitioned in 1854 for the nine miles of Crimean line already 
referred to. 

The transport arrangements for a large moving mass of 
men may be regarded as the joint work of the military 
and the civil engineer. In the advance of the Prussians 
towards Paris, each man carried with him one day’s ration 
for immediate consumption, with three days’ reserve 
rations, and accompanying each army corps were five 
provision columns, carrying provisions for four days more, 
including driven cattle. For the supply of the provision 
columns magazines were formed where possible, and on 
the average 600 hired wagons were required to convey the 
provisions from the magazines to the five columns. At 
this stage railways come on the scene, for by railway 
transport alone could the vast supplies be forwarded for 
filling up the magazines. The long line of transport 
wagons necessary even for a single army corps will be 
obvious, when it is considered that, allowing for the inevi- 
table opening out on march, and taking equal numbers of 
wagons and carts, a line of 100 vehicles would stretch 
about a mile in length. But all these long lines of wagons 
require protection, which is an element engineers seldom 
have to reckon with in their operations. The country 
round would be scouted by cavalry, and there would be 
an advanced guard of cavalry and infantry, and possibly 
artillery, ahead of the wagons. In the case of a convoy 
by rail, a pilot engine with advance guard often precedes 
the train to reconnoitre the country and to see that the 
permanent way and works have not been displaced. In 
case of attack, the escort descends and opena fire, assisted 
occasionally by field guns mounted on ordinary railway 
trucks, protected by an easily-constructed armour ef rails 
from the railway sidings, an arrangement experience has 
shown to possess sufficient stability to admit of 25-pounder 
guns being fired at any angle to theline of railway. When 
account is taken of the imperfect knowledge of the district 
which the officers of the escort must frequently possess, 
and the small time available for consideration when a 
convoy is attacked by the enemy, we must all readily 
admit that the mere transport arrangements of an army 
on active service constitute a work of greater difficulty 
and anxiety for our military brethren than most of those 
we are called upon as civilians to undertake. 

In our own country railways form such a close network 
that they must inevitably play an all-important part in any 
scheme of defence. To assist the military authorities in 
transport matters the ‘‘ Engineer and Railway Volunteer 
Staff Corps” was founded, in which many members of 
this Institution, railway engineers, general managers of 
our chief railways, and leading contractors, hold Her 
Majesty’s commissions, and, with their aid, the problem 
of massing large bodies of troops rapidly at any required 
point has been worked out in all detail, and will be given 
effect to it in case of necessity. 

But, important as are the modifications necessitated 
in warlike operations by the inventions and labours of the 
railway engineer, it is beyond dispute due to the mecha- 
nical engineer that every detail of combat on land or 
sea, and every preparation for it, have been entirely re- 
volutionised during the life of the present generation, 
Each successive improvement in armaments effected by 
the mechanician has necessitated a change in tactics. 
When the flintlock musket with bayonet at end super- 
seded the bandolier and pike, the infantry for the first 
time adopted the ‘‘ thin red line ” formation so celebrated 
in English history. Now, with the magazine rifle, a 
loose formation and a closing up for the final rush to 
carry a position at any cost of life has become the ne- 
cessity. 

As regards the Navy, the question of guns and armour 
has occupied the continuous attention of engineers. Since 
the time of the Crimean War the charges of powder 
have increased from 16 lb. to 900 lb., the weights of pro- 
jectiles from 68 lb. to 1800 lb., and the energies developed 
from 1100 to 62,000 foot-tons. Further changes are 
rapidly following the introduction of the more powerful 
smokeless powders. The name which in this country 
will ever be honourably associated with improve- 
ments in ordnance is that of our past President, Lord 
Armstrong. When in 1882 he described the then condi- 
tion of the armaments of the country, he wisely depre- 
cated any idea of finality, and pointed out that the cease- 
less labours of engineers must ever lead to progressive 
changes both in guns and armour. Events have amply 
justified his warning. Since 1882 the Navy has been 
entirely re-armed. The Armstrong muzzle-loading 
wrought-iron coil gun has been superseded by the breech- 
loading steel gun of vastly increased power, and whilst 
in 1882 Lord Armstrong told you that there was not 
“‘any material difference in regard to rapidity of fire 
between breechloading and muzzle-loading guns, nor would 
a superiority in this respect on either side be of much 
value,” he himself has since inaugurated the system of 
“quick-firing” guns as an indispensable adjunct of every 
warship, although in complexity of breech mechanism— 





which was what Lord Armstrong dreaded in 1882—they 





compare with the old muzzle-loader in much the same 
way as would a watch with an hour-glass. The escape of 
powder gas at the breech was one of the difficulties at 
first encountered, and what engineer would have been 
bold enough to predict that gas at a pressure of over 20 
tons per square inch, and at a temperature above that of 
molten steel, would be effectually sealed by a canvas- 
covered pad of asbestos fibre soaked in tallow, and yet 
that expedient has proved to be a complete solution of 
the difficulty ? 

Civil engineers are often reproached for devoting their 
ingenuity to the devising of man-killing appliances, but 
with little reason, for whatever the abstract principles of 
Christianity may be, no reader of the newspapers can 
fail to see that reliance is not placed upon those principles 
in practical politics, but that it isalways taken for granted 
that if we happen to possess wanna, Homage another 
nation covets, that nation will, sooner or later, attempt to 
take it from us, unless we are strong enough to make the 
attempt hopeless. When, therefore, our military authori- 
ties expressed a desire to quadruple the man-killing 
power of rifles and field guns, as compared with what 
prevailed at the time of the Franco-German war, en- 
gineers and mechanicians spared no pains to devise what 
was wanted, and the magazine rifle and ‘modern shrapnel 
shell were the outcome of their ingenuity. Lord Wolseley 
has said that a rich nation like ours may have a long 
purse, but under the conditions of modern warfare there 
is no time to draw the purse out of the pocket. This is 
due to the work of engineers in the provision of railways, 
steamboats, and telegraphs, and in the introduction of 
guns and other appliances of too great complexity to be 
obtained on demand, for it takes as long to construct a 
big gun as to build an Atlantic liner. The members of 
this Institution thus being largely responsible for the 
altered conditions of warfare, will doubtless in the future, 
as in the past, zealously aid the Army and Navy in the 
defence of what is ours, and more than that is not re- 
quired, for we covet no other nation’s possessions. 

But engineers are not only reproached for making war 
more terrible, but also for rendering life less enjoyable by 
reason of what uninstructed critics call the hideousness of 
the manufactories and other works with which the world 
is now getting covered. Thus, one of our popular 
novelists, referring recently to an old tower in Italy, with 
a conscious “dig” at engineers, says, ‘‘it belonged to 
that age in which men knew so well how to unite the use- 
ful and the beautiful, to harmonise the lovely with the 
formidable, and how to use the sports of peace to hide the 
strength of war. On the site of the tower there is now 
standing the chimney of a factory, belching forth its 
stinking vapours to the sullied waters and the outraged 
heavens. The change is called progress.” Doubtless, 
in this instance, Italy is artistically poorer by the loss of 
@ picturesque old tower, and similarly some of our most 
lovely scenery has been hopelessly disfigured by collieries 
and their squalid surroundings; but, on the other hand, 
owing to the labours of engineers, travellers can visit the 
unaltered peaks and valleys of the Alps, and even of the 
Rocky Mountains, in less time and at less cost than they 
could formerly enjoy the natural beauties of their own 
country. As regards the structures themselves, much of 
the abuse formerly lavished by art critics upon the work 
of engineers was due simply to the complete ignorance of 
the critic as to the functions and purpose of the object of 
his criticism, and his inability to see, therefore, from lack 
of previous experience, that the general form and details, 
though differing from his preconceived notions, were 
fitted for their purpose and expressive of the same. In 
the early days of bridge building, for example, art critics 
were familiar with arches and suspension bridges, and 
everything not of those types was unfamiliar and un- 
lovely. They could see beauty and fitness in the masts and 
rigging of a ship, although they were nothing but mere 
struts and ties arranged for a special purpose, without any 
aim at artistic effect, but they could see none in a lattice 
girder, however well-proportioned, because of unfami- 
liarity and ignorance. 

Engineers are weak enough occasionally to attempt to 
conciliate such critics, instead of gradually educating 
them by the construction of works scientifically and eco- 
nomically adapted to their purpose. We thus find so- 
called ornaments in the form of stars, scrolls, and finials 
plastered upon and about some of the earlier lattice 
bridges; we also see ancient marine engines with Gothic 
framework, constituting in effect an agglomeration of 
bent struts and crooked tie-rods in cast iron, with no bar 
in the direction of the stress; pumping and mill engines, 
with columns modelled after those of some Greek temple 
or Egyptian tomb, and early locomotives with a brazen 
American eagle perched on the steam dome, and appa- 
rently shrieking with rage because he had alighted on so 
warm a epot. Commercial competition has aided good 
taste in doing away with all such monstrosities, and if 
engineers but honestly persist in designing works of a 
simple and scientific type, art critics will gradually 
become educated up to the necessary standard to enable 
them to detect the beauty of fitness in such works, as 
with longer experience they now see it in old timber- 
framed brick and tile cottages, fishing boats, windmills, 
and water-wheels, and eave other things whose designers 
gave small thought to anything but the purpose they had 
to fulfil and the nature of the materials they had to 
employ. 

(Zo be continued.) 








GERMAN AND British Metatturcy.—The production 
of pig iron in Germany last year was 5,380,000 tons; of 
finished iron, 5,350,000 tons ; of rolled iron, 1,041,000 tons ; 
and of steel, 3,617,000 tons. The corresponding British 
production was: Pig, 7,365,000 tons; finished iron, 
6,534,000 tons; rolled iron, 1,302,000 tons; and steel, 
3,110,000 tons, 
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Comritep By W. LLOYD WISE. 


AELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; none are mentioned, the Specification is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 
pies Specifications may be obtained at the Patent Office 
Sale pe 25, aa Buildings, Chancery-lane, W.C., 
at the uniform price 0, 

The date of the advertisement of the of @ complete 

ification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months the date of 

the advertisement of the tance of a te specification, 
ive notice at the Patent O of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,973. C.S.W. Brown, Lower Edmonton, Middle- 
sex. Storage Batteries. [7 Figs.] November 27, 1894.— 
The positive electrode is made of cylindrical form and comprises a 
central conductor or spreader of lead made in the form ofa 
number of wings or blades 1 that are preferably perforated ard 

roject radially from a common centre 1a, so as to efficiently con- 
fen the current to and from the active material 2, which is com- 

ressed between and around them so as to form a solid cylinder. 
The positive electrode thus constructed is, gee after being 
electrically formed, inclosed in a cylindrical casing 3 of celluloid 
provided with numerous small holes 3a to allow free access of the 
electrolyte to the active material 2. The tive electrode and 
perforated casing are placed within a negative electrode, which is 
made in the form of a tube of sufficient inside diameter to admit 
the positive electrode and leave a space between the two of about 
din. all round. This negative electrode comprises a tube 4 of 
lead, provided with numerous holes 4a that are countersunk at 
both ends. This tube is covered both inside and outside with 
active material 5 and inclosed within a casing 6 of perforated non- 
conducting material, which covers both the inside and outside 
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surfaces of the tube 4 and forms a support to the active material 
5 applied to the two sides thereof. The two electrodes are main- 
tained concentrically one within the other, and arranged to form 
a mutual support to each other, by means of a coil 8 of vulcanite 
placed between them. The coil 8 thus also serves to hold the 
casing 3 together in the event of its mage Bear sncageeey and 
so prevent active material thus escaping therefrom and short- 
circuiting the electrodes. The non-conducting material of which 
this coil is made, is of circular form in cross-section, and has a 
diameter equal to the width of the space left between the two 
electrodes, so as to tightly fit the electrodes. A similar coil 9 is 
placed on the outside of the casing 6 inclosing the negative elec- 
trode to form a support between it and the walls of the contain- 
ing box 10, and to hold the outer wall of the casing in the event 
of its splitting. The two electrodes are supported above the 
bottom of the box 10, so as to permit of free access of the elec- 
trolyte to the annular space between the electrodes by an insulat- 
ing support consisting of rods 11 of wood saturated with paraffin 
and arranged crosswise, and each threaded through a piece of 
india-rubber tubing lla. (Accepted October 2, 1895). 


13,405. A.Marr, Manchester. Electric Telephone 
Systems. [1 Fig.) July 12, 1895.—This invention relates to 
those systems of electric telephone exchanges in which any one 
subscriber may connect his instrument by a switch or other suit- 
able device to the line of any other subscriber. In these systems 
as at present arranged the lines of all the subscribers are led to 
each instrument where a switch is provided to put any of them 
into circuit. These improvements serve to enable a subscriber to 
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be rung up even when he has neglected to restore his switch to 
his own stud, and in addition, to prevent any other subscriber 
being rung up than the one the sender has connected himself to. 
Each instrument is furnished with a special ringing key and has 
attached to its line stud a shunt wire which passes through the 
bell without going through the speaking circuit. The diagram 
illustrates one instrument of a four-instrument system. The four 





lines are brought to the instrument and are attached to studsa, b, 
c,d, any one of which may have the switch arm ¢ placed upon it. 
In this case the instrument is No. 1 of the system, and its own 
line stud is a, to which is attached a shunt wire f which communi- 
cates through the bell with earth. The instruments (of which only 
one is shown) are all timilar, and each is provided with a shunt 
wire from its own line stud. The ringing key consists of a 
metallic spring g which may be —- against a movable con- 
tact A to which is attached but insulated therefrom a spring i. 
This spring in the position shown closes a circuit across the two 
points j and k. When the key g is pressed it makes contact with 
hand atthe same time moves the spring i away from and opens 
the circuit j k, thus cutting out the local bell. Assuming that the 
instrument illustrated is No. 2 of the system and that No. 2 
wishes to communicate with No. 1, who however, left his 
switch upon No. 3 stud, The key g is pressed, and the current 
from the battery m passes through the communicating wire and 
the contact h, through the key g and its connected wire to the 
switch arm e, thence to the stud @ and No. 1 line. The other pole 
of the battery isearthed asshown. Now — the instrument 
to be No. 1, and that the switch has been left in contact with 
No. 3. The current entering along line No. 1 arrives at the stud 
a, whence it passes along the shunt wire /, through switches s 
closed by the telephone hook, along wire /!, through the bell 
through the wires, and closed circuit jk, to the earth termin 
where its cirouit is — The bell is thus rung and.the 
subscriber finding himself unable to speak, looks to his switch 
and connects it to hisown stud. No other subscriber than the 
one it is desired to comunicate with can be rung up, no matter 
where he has left his switch arm, as the wire frdbm each switch 
arm in each instrument passes through the bridge of the ringing 
device to the telephone hook where the circuit is broken as long 
as the receiver is on the hook. (Accepted October 2, 1895). 


15,365. W. H. Dingle and J. M. Urquhart, London. 
Electric Switches. (3 Figs.) August 15, 1895.—This inven- 
tion relates to switches in which what is known as a ‘“‘ quick 
break” is required. A main lever a is fulorumed or pivoted to 
a suitable support b at c. Pivotally attached to one end of a 
catch piece d@ is another lever e. which is in turn pivoted to 
another lever h, which is pivotally attached at f to a suitable 
support b. These two levers e and A form a knuckle joint. Atthe 
points where these two levers e and h are pivoted together, a push 
piece or knob 7 is attached. The catch piece d is controlled by a 
suitable spring j, and engages upon a pin or projection k upon 
the main lever a, so as to hold the same in such a position that 
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the free end of the same / will make electrical contact between two 
tuitable terminals m, m attached to a base or support n. A spring 
ois provided which tends to cause the main lever a to break 
contact when the catch piece d is released from the pin or projec- 
tion k on the main lever a, which is done through the medium of 
the two levers e and h forming the knuckle joint being operated 
by the push piece or knob i. A push piece or knob » is also con- 
nected to the main lever a for the purpose of bringing the same 
into position for making electrical contact, the catch-pece d again 
locking the same in position ; the push pieces or knobs i and p and 
their connections being so arranged that one or other will pro- 
ject a sufficient distance from a suitable casing or cover g in 
which the mechanism may be inclosed. (Accepted October 2, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


15,268. F. W. H. Hempel and M. Gumpel, Berlin. 
Incandescent Gas Lamps. [1 Fig.) August 14, 1895.— 
This invention consists mainly in the improved arrangement of 
the burner head } and of the gas collector G. The head b of the 
burner B is covered over with wire gauze e or with perforated sheet 
metal, and is also provided with a vertical wire gauze or perforated 
sheet metal ring 7, so that the gases issue horizontally and verti- 
cally to the ring, and, consequently, by the action of the plate p 
the flame obtains an enlarged cylindrical form. The carrier ¢ for 
the incandescent mantle is fastened to the plate p in the ordinary 
manner. The object of so at that the outflowing vertical 
gas will meet the horizontally issuing gas is to obtain an enlarged 
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and dense flame and consequently intensified incandescence. If it 
is desired to use the burner B on a spirit, water gas, or other suit- 
able lamp, a gas collector G is interposed between the burner B 
and the gas pipe. The collector G is of spherical or other suitable 
form, ite under or inlet side and ite = or outlet side being 
provided with nozzles d, d}, respectively. A tube i and a bello 
which covers the top of the tube i gives the entering gas an 
upward and then a downward direction before it enters the col- 
lector G, whence it travels through the nozzle d!, drawing air 
through the slots /in its passage to the burner B. The collector 
G becomes warm, whereby the gas is maintained at a high pressure 
within the collector G, and the increase of heat power feeds the 
flame. (Accepted October 2, 1895). 


15,960. F. F. W. L. Muller, Hamburg. A Novel 
Device for Use in Connection with Lamp Chimneys. 
(2 Figs.] August 24, 1895.—The mantles and other incandescence 
bodies employed in incandescence gas lighting, and in the Auer 
system in particular, are very fragile in consequence of their 
delicate pseudo-textile structure, and cannot, therefore, be too 
well protected from contact with other bodies and from shock 
and vibration. The removal of the lamp chimney from the 
burner and the replacing of the same upon the burner, for 
cleaning purposes, therefore requires a certain amount of care 
and skill, in the absence of which the incandescence body may 
very easily be damaged, or even entirely destroyed, Now the 





present invention has for object to provide a simple device for 
safely guiding the lamp chimney, both in removing and in replac- 
ing thesame. This device comprises a ring or part a, shaped or 
adapted to fit the outer contour of the burner or chimney-holder, 
and three, four, or more spring arms b which are attached to the 
ring @ and the upper ends of which are bent slightly outwards. 
In the ring @ there are formed recesses or wider a\ which 
serve to facilitate the slipping of the ring over the burner gallery 
or chimney -holder c. When it is desired to remove a lamp 
chimney, the ring a is passed down over the lamp chimney d and 
the burner gallery c, the spring arms b bearing elastically against 
the chimney. If now the chimney be drawn upwards out of the 
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burner gallery, the chimney will be guided in a straight manner 
between the arms 2 until after its lower edge has moved above 
the mantle or incandescence body / so that it will not come 
into contact with such incandescence body. After the lamp 
chimney has been properly cleaned, it is put back into its original 
= being guided thereto by the spring arms }, and its 
nsertion being facilitated by the upp2r outwardly bent ends of 
the said arms. When the chimney has been replaced in this 
manner, and is again held by the burner gallery as before, the 
guide can be slipped off again ion an upward direction, and 
be kept with the other cleaning implements ready for sub- 
sequent use. The guide a b is not intended to be left per- 
manently upon the burner, but is only to be used when required. 
(Accepted October 2, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,306. Davies Brothers and Co., Limited,| E. 
A. Davies, and 8S. T. Thomas, Wolverhampton, 
Staffs. A Novelor Improved Method of Preparing 
Metal Sheets for Gal . (6 Figs.] July 25, 1894, 
—The object of these improvements is to dispense with the need 
for pickling the sheets to prepare them for receiving the metallic 
coating. This is effected according to this invention by a novel 
process, which consists in grinding the surfaces of the sheets 
automatically by machinery. The metal sheet to be treated is 

into the machine between the guides a, a! until it is caught 

tween the feeding-in rolls b. It is fed forward by such rolls 
beneath the grinder A, being deflected downwards, so that ite for- 
ward end passes properly under the grinder, by the downwardly 
inclined guides c. The sheet is supported against the pressure of 
the grinder A by the curved backing plate B, along the surface of 
which it travels. The sheet is guided by the upwardly inclined 
guides d to the withdrawing rolls ¢, by means of which it is drawn 
out from under the grinder, and passed out from the ——. 
During the whole time which elapses between the forward end of 
the sheet being first acted upon by the grinder and such end of 
the sheet being nipped between the withdrawing rolls ¢, the 
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grinder revolves in the direction of the full-line arrow (Fig. 1), 
and its tendency is thus to draw the sheet forwards from the 
—— rolls b. The grinder should be caused to revolve in the 
dir n of the broken-iine arrow (Fig. 1) before the sheet ceases 
to be gripped between the rolls b, as otherwise the sheet would 
have a tendency to buckle between the part which is being 
operated upon by the grinder and the rolls e, because the grinder 
would have a tendency to push the sheet forward quicker than 
it is carried forward by the rolls. The grinder is covered by a 
sheet metal casing C, C', hinged at f so that it may be lifted > 
to expose the grinder. Water is supplied to the grinder throug’ 
a perforated pipe g, which delivers ite of water into a 
trough Ah formed along the casing C, and the water through 
rforations ¢ in the bottom of the trough into the interior of 
he casing. The revolving grinder A may be rotated by a pair of 
driving belts, either of which may be moved on to a pulley D 
fixed — the spindle of the grinder. One of the belts will drive 
the pulley in one direction of rotation, and the other in the other 
direction of rotation. The feeding-in and withdrawing rolls may 
be driven in any convenient manner. According to the method 
shown, the rolls of each pair are Fem er by meavs of 
pinions j fixed on the outer ends of their s , and the pairs of 
rolls are geared together at their an ends by a chain passing 
around sprocket wheels fixed on the — of the correspondin; 
roll of each pair. A spurwheel / is fixed on the spindle of the ro 
b, on which the — wheel & is fixed, and a pinion m which is 
fixed on a = le or cross-shaft gears into the wheel /. The 
spindle n is driven by a pulley o, which turns loosely thereon, but 
has clutch teeth formed therewith, into which a clutch p may be 
moved into"gear to cause the pulley o to drive the shaft n, and 
consequently drive the rolls. (Accepted October 2, 1895). 
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19,632, T. Williamson, Wishaw, Lanark. Dogs or 
To for Lifting Hot Blooms, &c. [2 Figs.) October 
16, 1894.—This invention relations to liftin oge or tongs for 
raising or lowering hot blooms, ingote, or ae, and it has for its 
object the provision of means whereby such dogs or tongs may be 
manipulated to engage with and disengage the hot metal from a 
distance such that the workmen handling the material may avoid 
being subjected to its intense heat. Fig. 1 shows the dogs in the 
gripping position. Fig. 2isa like view of a modification. The 
tongs A and the links B suspending them form, as usual, an arti- 
culated frame of diamond shape which is hung from the hook CO of 





acrane. On one of the links or members B of this frame a lever 
D is centred at E, and has jointed to it one end of a link F whose 
other end is connected to a toggle lever G jointed at H to the 
arms of the tongs A forming the lower part of the articulated 
frame, asin Fig. 1, or to the links B, as in Fig. 2. The opposite 
end I of the lever D is provided with a socket for attachment of a 
handle, or is shaped, as shown, to enter a socket J on a hand-bar 
K, by means of which the le lever G is operated to act on the 
tongs A and open or close them. The gripping ends L of the 
tongs may be pointed to catch and grasp the hot bloom or slab M, 
1906) may be flattened to pass under aslab. (Accepted October 
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RAILWAYS AND TRAMWAYS. 


22,937. J. J. Hayman, Siqunenth, Devon, H. W. 
Pearson, and H. Cripps, Bristol, Secu: Rail 
Chairs to Metal Sleepers. [4 Figs.) November 27, 1894.— 
The sleeper a is formed with two parallel ledges a', a2 extending 
along the sleeper throughout the whole or a part of ite length. 
Between the ledges a! and a? intervenes a channel c into which is 
received, when the chair D is in position, a rib )! extending down- 
wards from the underside of the chair). At or about midway be- 
tween the ends of the chair b isa gap corresponding in width with 
that of the clipd. Across the gap extends a fillet ¢ projecting 
downwards from the underside of the chair ). At the side oppo- 
site to the clipd the chair b has claws b2 which engage with the 
ledge a}, The clip d is inserted by first tilting the chair b to the 
position shown in dotted lines in Fig. 2. This enables the back top 
edge «' of the clip to pass inwards clear of the fillet ¢ into the recess 
at the back of the fillet ; the lower edge of the lip d2 formed on the 
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outer face of the clip being, at the same time, clear of the outer edge 
of the ledge a2. By lowering the chair ) on the clip d, the latter is 
moved eccentrically inwards and upwards, pivoting or sliding on 
the top of the ledge a? until it becomes locked between the under- 
side of the said ledge and the recess at the back of the fillete. The 
locking effect is increased by the application of weight to the rail 
in the chair. Accordingly, a train ders the tion between 
the chair and the sleeper more secure. The chair b is steadied in 
true position and maintained in gauge by the rib b' by studs f 
formed on or fitted into the underside of the chair and taking into 
sockets provided in the upper faces of the ledges a' and a? of the 
sleeper a. The clip d is freed and the chair unlocked by an upward 
pressure — below the ridge a° of the clip d. By this means 
the chair } is raised on the claws 02 and the clip is tilted and so 
caused to turn back on the fillet e until the lip d2 clears the ledge 
a, — the clip is free to be withdrawn. (Accepted October 2, 
1895). 


23,362. R. Peacock, Manchester. Combined Rack 
and Adhesion Locomotives. (2 Figs.) December 1, 1894. 
—This invention relates to the construction of combined rack and 
adhesion locomotives adapted for running on oa as 
well as on ordinary gradients, these locomotives being provided 
with engines working rack gear as well as with engines working 
ordinary driving wheels. The ordinary driving wheels are worked 
by outside cylinders, arranged in the usual way or any other 
equivalent arrangement. The rack geer is worked by a pair of 
inside cylinders, the pistons of which are connected to cranks at 
about right angles to each other on a single crankshaft, having on 
it a toothed pinion or pinions gearing either with one or more 





toothed wheels keyed on the axles that drive the rack pinions or | gas into 


gearing directly with the rack pinions, these wheels and pinions 
being situated below and on each side fore and aft of the crank- 
shaft. The axles of the rack pinions and the crankshaft between 
them have their bearings formed in side frames jointed on trun- 
nions formed on the axle-boxes of the ordinary adhesion driving 
wheels or ordinary carrying wheels which work as usual in horn 
plates in the main framing of the locomotive. The rack gearing is 
thus maintained always at the same level relatively to the rails 
without being subject to the vertical oscillation of the main fram- 
ing of the locomotive. The pistons of ordinary outside cylinders 
which may be attached to the main frames in any convenient 
position are connected to the main adhesion driving wheels and 
axles A by rods attached to the crankpins B, these — being 
coupled, if required, to those of another pair of adhesion driving 
wheels and axles C by coupling-rods attached to the cranks D, or 


the wheels C may serve merely as carrying wheels. The pistons 


hes cranks f and f2 at or about right angles to each other, on 
which crank axle are ted two toothed pinionsG and G2 which 
each gear respectively into corresponding pinions H and 
H2 on the shafts J and J2 that carry the toothed wheels K and K2 
which gear into the rack rail, the shafts J and J2 and the crank- 
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shaft F being carried in bearings L, L*, and L3 formed in the side 
frames M and M2 which are themselves carried on trunnions 
attached to the axle-boxes N and N2 of the adhesion driving and 
coupled wheels or adhesion driving and carrying wheels respec- 
tively, as the case may be. (Accepted October 2, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


15,270. D. R. Downie, Tynemouth, Northumber- 
land. Anchors. (3 Figs.) August 17, 1895.—This invention 
relates to anchors of the stockless kind, and the object of these 
improvements is to provide means for preventing the liability of 
the anchor slipping when dragged, as is frequently the case with 
existing constructions, and to insure its not only gripping the 
bottom, but also firmly wy 4 thereto. O is the usual head with 
side arms c, c. It is pivoted to the stockless shank S by the through 
bolt B. A, A aretwosupplementary T-shaped trip levers arranged 
in recesses in the head at each side of the shank S and pivoted 
upon the same pin B; the ends of the crosshead D and the 
member d are formed as shown. E, E are projections on the 
head C formed at each side of it. When the anchor is lying at the 
sea bottom, as shown in Fig. 2, it rests in a slightly inclined posi- 
tion, being supported by one end of the crossheads D, D of the trip 
levers A, A and by the enlargement E on the crown. On the 
anchor being dragged along the ground, the ends d of the trip 
levers A are caused to rise perpendicularly, and in so doing they 
increase the inclination of the arms c, c and enable them to imbed 
themselves more readily in the bottom. Fig. 3 shows the anchor 
in an intermediate position with the arms c, c at their maximum 
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inclination and tially imbedded, and the lever ends d,d per- 
pendicular and just beginning to enter the ground. Eventually 
d, me more or less wholly imbedded with the arms ¢,c, 
whereby additional holding power is gained, there being thus four 
“grips,” viz., two ordinary arms c,c and two supplementary arms 
d,d, The action of the arms d, d is to primarily raise the head of 
the anchor, thereby increasing the angle of inclination of the arms 
c,¢ for the purpose before mentioned, and after effecting that 
object they enter the ogee with the ordinary arms, being assisted 
in that direction by the weight of the anchor. The projections 
E serve to prevent the head C assuming a nearly horizontal posi- 
tion should the levers A through any cause be tilted over and held 
in the position shown in dot-and-dash lines in Fig. 2, when 
the anchor would tend to slip over the ground when dragged, 
which is the main disadvantage sought to be overcome. These 
projections also provide a firm yoo peed to the anchor when it is 
stowed against the ship’s bows, and prevent it bumping against the 
same. The maximum movement of the head is determined by 
stops x on the boss thereof coming against the shank, and also by 
the stops / in the crown coming in contact with the tops of D as 
shown in Fig. 3. (Accepted September 25, 1895). 


MISCELLANEOUS. 


20,480. J. J. Meldrum, T. F. Meldrum, and J. W. 
Meldrum, Manchester. Treatment of Liquids by 
Gases. (6 Figs.) October 26, 1894.—In the arrangement shown in 
Fig. 1, the gas enters by the inlet d into the bottom of the tank at a 
suitable pressure, and is distributed by the perforated diaphragm c, 
passing into the liquid as fine jets. The liquor to be acted upon by the 
gas enters the tank a through the inlet e between the diaphragm c 
and the lowermost diaph: b; here the gas intermingles with 
the liquid and becomes completely mixed with it, and this mixture 
of liquid and gas ——_ upwards ugh the first diaphragm b. At 
this diaphragm the gas and liquid are distributed, breaking up the 

t , and forming a new series of fine jets, which, 
with the liquid, pass up and through the holes in the diaphragm 
into the space above the lower diaphragm b, obviating thereby the 
formation of any relatively large bodies or bubbles of gas, and the 
consequent effects ; and this action of repeated breaking up and 
redistribution of the gas and liquid into fresh fine streams or jets, 
takes place at every diaphragm. Also, the perforated diaphragms 
retain beneath them an agitated film of gas, deeper or lower 
according to the circumstances, and the surface being continuously 
wetted, the gases will act upon the liquid on this side of the plate, 
as well as on the surface of the liquid below the film, thereby 
giving additional surface contact between the gas and the liquid. 
The liquid operated upon leaves ~/ the outlet /, and the gas passes 
off from the surface of the liquid. The modification shown in 
Fig. 2 consists in adapting the apparatus to cause a circulation of 
liquid within the tank, this modification being more particularly 
applicable to cases where the action of the gas upon the liquid 








of the inside cylinders E and E2 are connected to the axle F which 





must be, relatively, a prolonged one. This circulation is effected 





by providing a partition h in the tank a, extending from a point 
above the bottom of the tank to a point towards the —aer part of 
the same, forming thereby a passage 7 between the side or end of 
the tank and itself. The tank is filled with liquid, and the gas is 
distributed through the diaphragm c as before. In this case, the 
liquid is driven upwards by the action of the upward flow of the 
gas jets through the diaphragms, and the supply of liquid at the 
bottom of the tank to the lower diaphragm J, passes down the 
channel i, and is the liquid which is forced up through the dia- 
phragms by the gas jets, and passes over the edge of the partition. 
The modifi sation shown in Fig. 3 consists mainly ia providing a space 
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between the tank wall and the end of such diaphragm, the spaces 
or openings in the successive diaphragms being at the opposite 
ends of the tank. This modification is more pariicularly suited 
for dealing with liquids containing solid matter in suspension, 
which might, if the apparatus shown in Figs. 1 and 2 were used, 
choke up the perforations or openings in the diaphragms. By 
these end openings, however, choking up is avoided, as the solid 
matters will be caused, by the current, to be gradually carried up 
from space to space between the diaphragms, and without detract- 
ing from the gas breaking up and redistributing action above 
referred to. (Accepted October 2, 1895). 


15,821. J. Abbott, Eastbourne, Sussex. A Com- 
bined Safety Valve and Water Tap. [1 Fig.] August 
22, 1895.—E is the valve which is normally forced to its seat D in 





the e B of the tap by a spring I interposed between it and 
the cu formed on the end of the screw spindle F working 
through the cap G of the tap casing A so as to raise the valve E 


from its seat when it is desired to draw off water or other liquid. 
It will be seen that the valve E has two small ears or projections 
e engaging slots 7 formed in the cup L near its lower end, so that 
when the screw spindle F is turned in the proper direction it will 
raise valve E from its seat. The reverse movement of the spindle 
F lowers the valve Eand enables the same by the action of the 
spring I to be forced on to the seat D in the e B, thus closing 
the tap. In order to enable the tap to also act as a safety valve, the 
downward movement of the spindle F is limited so that the valve 





E is still capable of upward movement in relation to the cup L 
against the action of spring I, when the tap is closed. For this 
purpose any suitable stop on the spindle F may be employed, 
such as the collar H, which by contact with the top of the cap 
G of casing A arrests the downward movement of the spindle. 
Should any excessive pressure occur in passage B, when 
the tap is closed, this pressure acting on the under sur- 
face of valve E will force the latter from ite seat D, against the 
action of spring I, and thus open the passage to the outlet C, and 
so relieve such pressure, when spring I will automatically close 
the valve again. Instead of the collar H on spindle F any other 
suitable means may be employed for limiting the downward move- 
ment of such spindle. (Accepted September 25, 1895). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 
street, Strand. 








Gas AND Water aT Dersy.—The Derby Town Council 
is about to be occupied with the question of an extension 
of the borough water works. In the course of June and 
August, further capital was voted by the council to the 
amount of 28,000/. for the erection of new engine-houser, 
pumping engines, &c.; but since these grants were made, 
the question has arisen whether it is not desirable to 
seek another source of supply, so as to render Derby in- 
dependent of the ible consequences of a dry season. 
The scheme which the water works committee of the 
council considers most suitable, is to make use of the 
water in Meerbrook Sough, near Cromford. The engi- 
neers consulted advised that, in order to utilise the water, 
@ pumping station would have to be erected near m- 
ford instead of Little Eaton; in short, that the money 
already voted should be expended at Cromford instead 
of at Little Eaton. The terms upon which the Meer- 
brook Sough age ann. 4 would be ing to transfer their 
interest in the sough have not yet transpired. The 
quality of the water in Meerbrook Sough is stated to be 
ual to that at Little Eaton, although it is somewhat 
harder, It may be noted that the attention of the Derby 
Town Council is also being called to the desirability of 
opening negotiations with the Derby Gas Company with 





a view to the transfer of its undertaking to the council. 
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STEAM EXPANSION DROP. 


In an important paper ‘‘ On Condenser and Re- 
ceiver Drop,” by Professor A. C. Elliott, read at 
the meeting of the British Association at Ipswich, 
and given in full in this journal on October 4, page 
435, there are several puzzling questions raised, 
and some of the answers given are, we think, open 
to misconstruction. Dr. Elliott is devoted to the 
classical method of Clausius, whcse treatise on the 
mechanical theory of heat is, by the old-echool practi- 
cal engineer, regarded as an endless series of 
flounces of real cld lace of the finest-spun mathe- 
matical thread, in which fashion also the paper 
before us is stiffened out. 

A statement made at the outset of Professor 
Elliott’s paper is clear and distinct, made of that 
old-fashioned metal, common sense, and pointed 
as a needle, but immediately after making it the 
author sets about constructing a mathematical hay- 
stack, in which he deliberately loses the needle, 
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the cylinders and receivers of multi-expansion ¢n- 
gines. The obviousness of the statement, however, 


matical disquisition thereon goes no further. In 
the compound engine, what is retarding pressure on 
one piston is simultaneously onward pressure on a 
much larger pistcn. The author has not proved 
his proposition in this case. He is quite sight in 
thought, but he does not make it sufticiently clear 
that the proper amount of drop is to be secured, not 
by lowering the pressure in the receiver, but by 
reducing the volume of the preceding cylinder, and 
thereby also minimising the amcunt of initial con- 
densation. Drop is associated with another advan- 
tage ; it facilitates exhaust, permittirg a cconsider- 
able amount of the steam to leave the cylinder while 
the piston has scarcely any motion ; thus the head 
of pressure preducing voidance is diminished and 
the back pressure reduced. 

The second and more important part of Dr. 
Elliott’s paper is a mathematical investigation of 





extends only to the simple engine, and the mathe- | —~ 














687 
Dimensions of Theta-phi Diagram in the Entropy Unit 
1=10 Jn,, on the Full-Size Diagram, 
e. @=0A | ®=O0£ | = 08 
Cent. 
513, | ~—(0.68749 1.45827 1.64925 
3 =| 061760 1.47656 1 65013 
493 0.59780 1 49460 1.65313 
473 | 0.86645 1.53272 1.6098 
453 0.61179 1.57235 1.67528 
433 0.46616 1.61599 1.69302 
413 0 41836 1.66268 1 71911 
393 0.36820 1.71426 1.75317 
73 | (0.81541 177171 1.79737 
863 | «0 25927 1,83€98 1.85280 
333 0.£0078 1.91217 1.92095 
313 =| =O. 18818 1.99979 2.00419 
308 0.10837 2.04927 2.05922 
293 0 07145 2 10313 2.10501 
23 0 03636 2.16192 | 216312 
273 0.00C00 2.22627 | 2.22658 
curves are given on page 467 of the Proceedings of 
the Institution of Mechanical Engineers for July, 





1889. We are indebted to that paper for the con- 
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so that he may find it again by the orthodox mathe- 
matical process of differentiation. The statement is 
this, ‘‘ Expansion cannot be profitably carried be- 
yonda certain limit defined by the point where gain 
in work done by the steam is balanced by loss due 
to friction in sweeping out the additional space.” 
This appears to us to be axiomatic in its clear- 
ness; and the mathematical analysis in which 
Professor Elliott subsequently involves it only im- 
pairs the force of its first enunciation, seemingly 
limiting its scope to a particular law of expansion ; 
whereas it is true whatever te the law. Obviously 
the point at which the onward pressure ceases to 
exceed the sum of the equivalent of friction and 
the back pressure in the return stroke is just the 
point beyond which the game is not worth the 
candle. If differentiation should prove anything 
else, it would be bad for differentiation, but the 
original common-sense statement would survive it.* 

The author goes on to apply this dictum to all 


LA 


= We observe the following errata in Dr. Elliott’s 
paper. Page 435, line 43 from foot, omit the words “‘ per 


the action of steam, as affected by ‘‘drop,” in a 
series of expansions, determining the work done 
and the condition of the steam as to dryness at the 
end of each expansion, and he concludes by giving 
a temperature-entropy diagram of the problems 
discussed. We fear that some of our practical 
readers, not going into the reasoning thoroughly, 
may not see it in quite the same light as we do, and 
we therefore give here the theta-phi diagram of the 
course of the steam for the quadruple-expansion en- 
gine, the last of Dr. Elliott’s examples. When the 
temperature-entropy diagram was first introduced in 
1880 the paper describing it was entitled ‘‘Theta- phi, 
a Simplification of Thermodynamics;” Dr. Elliott's 
paper hardly sustains this characterisation. 

On the theta-phi diagram, Fig 1, there are 
three curves, the water curve A, the saturated 
steam curve EK, and the auxiliary curve H. These 
are the same, always. On the field of the diagram 
every point is a state-point, by its position defining 
the condition of the steam, the heat possessed by 
it, its temperature and its entropy, its drynesss, 
and, when another curve is added, its pressure 





cubic foot swept.” Page 436, column 3, line 39 from foot, 
read 7. instead of 7, ‘ 


struction of the diagrams now given. The methods 
employed are Mr. Macfarlane Gray’s. 

On the theta-phi diagram the unit of heat is 1386 
foot-pounds for the Centigrade scale, or 770 for 
Fahrenheit. This 770 is intended for the specific 
peevee of hydrogen gas; this unit enables the 
specific heats of gases to be calculated from the 
atomic weights without the use of odd decimal 
figures, and its magnitude differs less from the old 
Joule’s equivalent than does the new water unit 
of heat also given in the theta-phi paper =1.0106 
of the 770 unit, or say 778 foot pounds. Since the 
date of the theta-phi paper, Lord Rayleigh has 
pointed out an error in Regnault’s weight of hydro- 
gen which amounts to altering the 1386 and 770 to 
1381 and 767.2 respectively. This has been brought 
to our knowledge since this article has been in 
type. Itis referred to in Professor E. H. Griffiths’ 
recent British Association —_ on ‘* The Mechani- 
cal Equivalent of Heat.” Through a copying error 
the equivalent of the 1381 foot-pounds is therein 
iven as 429.17 kilogrammetres instead of 420.917. 

e have Professor Griffiths’ authority for this cor- 





and volume. The dimensions of the permanent 


rection. 


Except for arithmetical convenience, it 
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matters little what number of foot-pounds constitute 
one unit of heat, if the diagram is consistent there- 
with. 

Along any horizontal line the temperature is 
constant, and a degree circle with a horizontal 
bar across it is, therefore, adopted as the rymbol 
for temperature or for the number expressing the 
distance of any particular horizontal line from the 
base line or absolute zero. Similarly, a degree 
circle with a vertical bar on it is the symbol for 
the position of any vertical line on the diagram, 
denoting the number expressing its distance to the 
right from an arbitrary zero, the vertical through 
the state-point of ice-water. These characters are, 
therefore, 6 ©, and the ancient Greeks named them 
‘*theta-phi,” and so has been derived this name of 
the modern thermodynamic diagram. Clerk Max- 
well had before adopted the same symbols for tem- 
perature and entropy, having discovered that there 
was a mnemonical value attached to having Greek 
letters for the ordinates in the new system, and 
English letters for the ordinates in the associated 
pee-vee diagram in thermodynamical mathematical 
analysis. The author of theta-phi discovered this 
in Clerk Maxwell’s work, and he has only revived 
the use in his choice of rymbols. The word entropy 
has got a hold on the minds of engineers, chiefly 
through the explanation of the term given in that 
peper, ‘*Entropy is length upon a diagram whose 

eight is absolute temperature 0, and whose area is 
energy © in heat units.” The word entropy is made 
out of a Greek root signifying ‘‘ change” or ‘‘ trans- 
formation,” and it is the idea of ‘‘ transformation ” 
that Clausius aimed at associating with the word. 
As, however, every change of position of a state- 
point on the diagram is a representation of a 
physical transformation, and the most important, 
adiabatic expansion, has constant entropy, the 
name when interpreted is not helpful to the 
student. On this ground it was suggested that on 
the theta-phi diagram, or heat chart, temperature 
and entropy might be regarded simply as analogous 
to latitude and longitude on a terrestrial chart. 

It is generally necessary to employ two kinds of 
state-points for any one state of steam, the internal 
and the external state-points. The external state- 
point includes the heat equivalent of the pressure- 
by-volume or external work in the area which it 
stakes off. The internal state-point stakes off only 
the so-called internal heat possessed by the steam. 
These points are denoted by the initial letters I or 
i, and E or e respectively. The heat area staked 
off by any state-point is that bounded by the hori- 
zontal and vertical lines through that point, to the 
left of the vertical and below the horizontal, and 
bounded by the primary curve A and the base Z. 
The diagram is indefinite to the left, and in the 
thermodynamics of the steam engine only the por- 
tion to the right of the ice-water vertical is taken 
into notice. In the small diagram, Fig. 2, the area 
staked off by the external state-point Eis denoted 
by shading, and in Fig. 3 the areastaked off by I the 
internal state point is similarly marked, both for 
dry saturated steam at @ = 481 deg. Cent. For 
the full-size working diagram the scale is, vertically, 
lin. = 20 deg. Cent., and one unit of heat, Centi- 
grade-and-pound, is represented by one-half of 
1 square inch, and horizontally, 10 in. = unit en- 
tropy. The present diagram, Fig. 1, is lineally 
.322 of that full size. 

The problem now to be solved graphically is to 
represent the transformations which occur in the 
series expansion of steam in a quadruple-expansion 
cngine, viz. : 

Lb. per Sq. In. 
1 (Initial preseure ... oo. 265 


* \ Expanding to 135) 
2. { Deep “ee ses x sos: MAR? 

Expanding to... baa Si ae 4 
{ Drop to i ee es ie coc ae 
* (Expanding to... * 4 ae 
4 Dropto ... as wh dey Pe | 
‘(Expanding to... cog ix x 4 

Drop to... —_ = = oe 2 


We will first give the rigidly accurate solution of 
this important problem, eliding no element of the 
process, however insignificant its influence may be. 
Afterwards we will give the solution, making such 
elisions as simplify the work and yet do not 
sensibly affect the quantitative result. First then, 
the strict method, Fig. 1. 

Draw a horizontal line at each of the initial and 
final temperatures. The pressures given are here 
written upon those lines. The A and H are not 
repeated on the diagram ; a horizontal line, at any 


AH line, orif from the A curve to the E curve it 
isan A Eline. The temperature, or the pressure, 
given along with the letters, identifies which line 
is meant. Next, with the constant radius —.11136 
entropy (which on the normal diagram is equal 
to 1.1136 in.), or as nearly that as practicable, 
describe all the arcs shown at the H curve, 
one for each of the horizontal lines. The first 
and second have the centre on the intersection of 
the horizontal and the H curve. The third, 
fifth, and seventh have the centre on the hori- 
zontal at a radius distance from the end. After 
the first the centre is taken at the H termination 
of each terminal line, and a radius to the left of 
H on each initial line. Then draw tangent lines to 
each of these curves on to the corresponding A 
points ; these are the dotted sloping lines shown. 
The constant .11186 is the quotient 2/m, in which 
m is the weight of a molecule of steam in criths. 
For, theta-phi traces back the properties of steam 
to first principles, the chemical constitution of 
its molecules and the action of universal ether- 
pressure. 

Now for the series of steam transformations. Let 
the working fluid be initially dry saturated steam, 
for which the external state-point is E on the 
E curve at pressure 265. From E describe an 
arc touching the sloping A H and cutting the hori- 
zontal in I the internal state-point. The rectangle 
@ x I E (not drawn) is the area measuring the 
heat equivalent of the pressure-by-volume product 
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of 1 1b. of the steam. Draw a main vertical line 
through the initial external state-point E. This is 
the axis of the problem diagram, it extends to the 
base line. If the initial quality of the steam were 
not dry saturated the external state-point would be 
to the left of the curve. It would then be ane point 
as shown on the 135 pressure horizontal. Ona the 
axis at pressure 135 take the centre e and describe an 
arc, tangent to the sloping A H of 135, cutting the 
horizontal Jine in i the internal state-point at the 
termination of the first expansion. The first drop 
comes next. This i point stakes off the heat area for 
the heat then possessed by the steam. This area 
has one horizontal and one vertical boundary, 
straight lines intersecting at i. By the drop the 
pressure falls to 112, and the temperature is corre- 
spondingly reduced, and all the heat area above the 
resulting temperature must be transformed to 
heat of lower temperature, but of equal area 
on the diagram. The succeeding i point must 
therefore travel to the right so that the added 
vertical band shall be just equal to the removed 
horizontal band. This could be done by calcula- 
tion, but the theta-phi construction is wholly 
graphic. It ought to have been explained that the 
diagram is made on sectional paper, so that vertical 
or horizontal lines can be run by the eye from one 
point to another without actually drawing them. 
On 112 at the A end take the point denoting the 
mean end of the drop band there. The position is 
midway between the vertical through 135 A and 
112 A as dotted. Run down the 135 i vertically 
to the base line by the eye, and from this point 
draw the diagonal to the point just chosen, as 
shown by the broken diagonal. The diagram, 
as engraved in Fig. 1, has been shortened to 
save room, 173 deg. of height has been docked 
off, and therefore the diagonal now shows as a 
broken line. Through 135 7 draw a line parallel 
to this diagonal cutting the 112 horizontal in another 
i point, the equivalent internal state-point after the 
drop. About this i as a centre, describe an arc 
tangent to the 112 sloping line, and cutting the 
horizontal in e, the simultaneous external state- 
point. Draw a vertical from e to the 53 horizontal, 
and proceed as before until the i point on the 6 
horizontal is found. The work done up to this point 
is that measured by the area above 6 A. 7, added to 





the rectangle @ x i70n the 6 horizontal. The 7 is 
on the axis of the diagram. The working steam is, 


temperature, from the A curve to the H curve is an | however, still in the last cylinder, and it will 





depend upon how it is got rid of what the ultimate 
work total will amount to. If it is exhausted 
against an equal pressure resistance, the whole of 
the @ x ie rectangle will be expended in the work 
of voidance, so that the total useful work done by 
the 1 1b. of steam will be then measured by the 
area A 265. E.7.A6, minus the rectangle @ x 7 e., 
In Dr. Elliott’s problem the steam is finally ex- 
hausted against a 2 lb. pressure. As in Gray’s 
paper, according to which we are now writing this 
explanation, we strike the point k in the 6 7 vertical 
with radius 6 from the point 6 e, using any suitable 
scale. Then from the same6 ¢ on e k strike off 4 — 
the reduction of pressure by free exhaust, marking 
the point found f, and draw a vertical through f 
cutting the 6 horizontal ing. The back pressure 
work is now @ x ig, and this exceeds the’? x in by 
the amount @ x ng. The total useful work is now 
the same A E 7 A minus this @ x 74 rectangle. 

Dr. Elliott somehow arrived at a non-closing 
figure : there cannot be any such result in a tempe- 
rature-entropy diagram. Observe that work done is 
always on the left side of the axis of the diagram, 
the main vertical through the initial external state- 
point. Area to the right is neither work nor heat, 
it is merely a record of the path of the exteraal 
state-point. The thermodynamic principle exhibited 
in this theta-phi diagram is very simple and very 
important. The graphic construction may seem 
here to be complex, but this is due to all 
the arcs and sloping lines being left in, to show 
the method. With a theta-phi print to start 
on, the whole after-construction is a matter 
of minutes, certainly less than an hour, and 
there is no calculation about it. The drop 
diagonal lines are not actually drawn, a straight- 
edge is placed, and a couple of set squares appro- 
priately applied then gives the drop slope. Hach 
operation practically occupies less time than is re- 
quired to copy over the instruction for it. Re- 
viewing the lines now, we point out that each of 
the abrupt 7 i slopes denotes an exhaust drop. They 
are drawn straight lines, but their extreme points 
alone are determinate. On each one the upper i of 
the drop pair is fully determined, the lower 7 point 
is also valid, but only as an equivalent position for 
what is the true condition, for it cannot be asserted 
to be really true for the working steam at that 
instant considered alone. Part of the dynamic 
effect credited in the diagram is being then paid 
for by the receiver play-steam, but as this is paid 
for out of energy borrowed from the working steam 
it is quite correct to set it down as the effect of the 
working steam. This method gets clear altogether 
of the questions about quantity of steam in the 
receiver, just as is done also in Dr. Elliott’s mathe- 
matical treatment of the problem. 

The nearly vertical portions of the ii path ar 
really continually departing from the vertical to the 
right, but the apparently vertical ee lines are truly 
vertical, they are lines of constant entropy or the 
path of the external state-point for adiabatic expan- 
sion. The ii abruptly sloping lines are drawn 
lines, parallels to the AZ diagonals. The nearly 
vertical 7 i portions are drawn to join the ii points 
previously determined, these are really curves, but 
too flat to be observed. The ee abrupt slopes are 
also each merely a line connection from e¢ to ¢. 
That these connecting lines are not throughout 
valid does not affect the work areas because they 
are not boundary lines on these areas. The diver- 
gence from the actual lines is, however, so insen- 
sibly minute that on that account we could not 
exhibit it diagrammatically to our readers. The 
nearly vertical continuous I line is the path of the 
internal state-point when the steam is expanded 
adiabatically without drop from 265 lb. to 6 lb. 
pressure. The work is then the same A E7 A as 
before, plus a rectangle @ x say two-thirds of «7. 
This rectangle is obtained in the same way as 
the @ x ge. We will mark it now, let y divide « 7in 
the proportion 2:4 as on ek. The loss by the 
drops is then @ x Y g as compared with continuous 
adiabatic expansion. 

We think Dr. Elliott’s paper a valuable one for 
engineers who have already mastered, say, the 
theta-phi diagram, and wish now to learn something 
of the language and methods of mathematical 
analysis. The graphic system can then be em- 
ployed, educationally, along with the mathematical 
method, and the one will be found to throw light 
upon the other, as has no doubt often been ex- 
perienced by the students being trained under Pro. 
feesor Elliott. 

Our design has been merely to elucidate, not to 
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obliterate any part of Dr. Elliott’s painstaking work, 
and we owe it to him to say that it was only 
when reading over the proof of this paper that we 
discovered there was any difference in our results. 
It was only when we thought to give our results 
also numerically that we discovered the dis- 
crepancy ; work done in thermal units 293.4 by 
Dr. Elliott's method and 251.4 by theta-phi. 
Dr. Elliott’s result is 16.7 per cent. above what 
theta-phi gives it. We will have to explain how 
this difference has come about, and this, we 
think, will be the most interesting part of our 
review of the paper. We will, however, con- 
tinue now, as we had written before observing 
oo discrepancy, leaving that explanation to the 
ast. 





(To be continued.) 








ELECTRIO TRAOTION.—No. XLII. 
By Pxiwie Dawson. 


St. Louis, Missourt, Cass AVENUE AND Fair 
Grounps Exectric Ratiway. 

THE interest of this station is chiefly due to the 
fact that it was one of the first to adopt (1892) 
direct coupled units of any considerable size at a 
“1 o time when American engineers were still great 
Drive way Li H ; vial _— _ advocates of belted machines. There are several 

— : | other companies in St. Louis operating electric, 

eat cable, and horse lines aggregating nearly 300 miles 

of track, of which 75 per cent. are operated by elec- 

: na tricity. 

Fie. col. Figs. 300 to 303 give plan, longitudinal and cross 

sections of the Cass Avenue Station, and Fig. 304 
- — is an outside view of it. 

Engine N22 WPS. ; The company runs 70 motor and 70 trailer cars, 

and in 1893 carried 74 million passengers. The 


Pipe Room 


Coal 





Yee =: 26.160 - 
eat 


ti lee ¢ .Shafle capital of the company is 2,500,000 dols. in shares 
— q Reserved Floor | en 20) Ko. ~~ TIE and 1,800,000 dols. in debentures. 

3] 2 Seace al Preschwed Genbrator The track construction adopted is exceedingly 

SI} Engine wei. | 1° 750-100 heavy, consisting of from 85 1b. to 100 lb. girder 

ial Geers - rails, laid on wooden cross-sleepers 2 ft. 6 in. 

. | "1 | Engine apart. This company was one of the first to try 


electric welding of the rails, a process which has 
already been described in these pages. 

The power station is built of St. Louis pressed 
brick and red sandstone trimmings. Its frontage 
on Prairie Avenue is 168 ft., and its depth 164 ft. 
The engine-room measures 164ft. by 58 ft., and 


iin sahany 


| ee 
ype a 


Coal Chute é the boiler-room 164 ft. by 50 ft., the two being 
Drive Way separated by a roadway 8 ft. wide, running the 

- entire depth of the building, and covered in by a 
Borler Room : half-storey connecting the engine and boiler-rooms, 


which is used for storage purposes. The engine 
= equipment consists of four Reynolds-Corliss engines, 
ee three of which are of 1000 indicated horse-power, 
and one of 350 indicated horse-power. The three 

| larger are direct coupled to three General Electric 
| Company 750-kilowatt, 10-pole, 100-revolution 
generators, the smaller to a six-pole, 200-kilowatt, 

nt | 150-revolution General Electric generator. The 
wafiteseeeseesegpeesa hg Ss cylinders of the larger engines measure 34 in. 
= ee = : Se ae pee iennenn nossa by 60in., and of the smaller 18in. by 36in. 
The flywheels of the two former weigh 65 tons 
each. The larger engines make 92 revolutions 
per minute, and the smaller 150. The latter 
is considered the highest speed Corliss engine 
: 7 in the world. The larger engines are some- 
4 ager ae : times worked up to 1500 horse-power, one- 
IS a half more than their indicated capacity. The 

: ovine wey ——— ? smaller engine and generator are used for running 
ae 8 ‘A theall-night cars. The equipment is exactly similar 
2 me gees Teel & in type to the 3000 horse-power engine and 1500- 
fies Weegs tse. Tsk kilowatt generator used in the Intramural station 

at the Chicago World’s Fair. The switchboard is 
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ELECTRICALLY WORKED TURRET FOR 


24-CENTIMETRE GUN; CANET SYSTEM. 


CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, LA SEYNE. 





equipped with the usual appliances, all of which 
were supplied by the General Electric Company. 

The boilerequipment consists of sixreturn-tubular 
down-draught boilers arranged in pairs. They 
measure 22 ft. by 66in., and have 18 flues 6 in. in 
diameter. There are three sheet-steel smoke-stacks 
100 ft. high. A steam pressure ranging from 75 lb. 
to 95 Ib. to the square inch is maintained, and the 
water is heated in an Excelsior heater. A con- 
veyor, running along the floor in front of the 
furnaces, and operated by a small upright engine, 
carries away the ashes and loads them on wagons. 
When not in use, traps conceal the conveyor. Coal is 
delivered to the furnaces through doors connecting 
the driveway above referred to with the boiler- 
room. The latter is depressed about 20 ft. below 
the level. 

The current from this plant is distributed to the 
line through 16 G.E. feeder panels. The voltage 
is 5650. The cables are led from dynamos to the 
switchboard in concrete fireproof conduits, so 
placed as to be easily accessible. 

Both dynamo and engine log-book are kept at 
the station. Two hourly readings of the electrical 
instruments are made one half-minute apart. The 
double readings are made to prevent any error, and 
the readings are moved forward five minutes every 
day, that is to say, if the first reading was taken at 
5.50 one morning, readings would begin at 5.55 the 
next. The blanks in the log-books are for time, 
amperes, and volts. These records are sent to the 
superintendent of power stations and are transferred 
to books, sothat a permanent record is kept. The 
superintendent then computes the average amperes 
and volts on each unit, and figures the output of 
each unit, in kilowatts and horse-power. The efli- 
ciency of the engines and generators is assumed to 
be 80 per cent. in order to obtain the ‘‘ indicated 
horse-power ” referred toabove. The history of each 
generator and engine can be shown by the books 
from the time it was put in service. In calculat- 
ing the total number of motor car miles, half the 
total trail car miles are added to the total motor car 
miles and the sum is called motor car miles. 

The following figures, furnished to the writer by 
Me. Robert McCulloch, chief engineer of this line, 
may be of interest : 


May, 1894. Table giving Data of Fuel and Water 
Consumption. 


Average motor cars operated 70 
ss trailer a 27 
Daily mileage of cach motor car 122 miles 








Daily mileage of each trailer car 62 mile 
Average indicated horse power a 
engine per car eee se ie 15.86 
Pounds of coal per motor car mile ... 8.57 
a water ~ se 46.25 
Coal per horse-power hour 4.50 lb. 
Water ss ce ae 24.22 ,, 
Average daily coal consumption 977 bushels 
* »» water > 50,530 gals. 
* »» hours of running 24 





CANET’S ELEOTRIOALLY WORKED 
TURRETS. 

Some months ago (see ENGINEERING, vol. lix., 
pages 19, 35, 69, 104, and 136) we described and illus- 
trated in much detail, the Canet system of man- 
ceuvring ships’ turrets and guns by electrical, instead 
of by hydraulic energy ; at that time the system had 
passed beyond the experimental stage, and though 
not definitely adopted in the French marine, had 
been applied to such an important vessel as the 
Latouche-Tréville, with entire success. Commenting 
on this new advance, we said that there was small 
doubt but that in a short time electrical energy 
would take the place of water power in all the 
operations connected with the working turrets and 
training ships’ guns, and that it was difficult to see 
how any system could be better adapted for the 
purpose than that elaborated by the Forges et 
Chantiers dela Mediterranée, especially as an essen- 
tial feature of the system was the facility—due to 
the careful balancing of heavy masses—with which 
all operations, even for guns of the larger calibres, 
could be performed by hand, at considerable speeds. 
Since the time we wrote, less than a year ago, the 
progress made by Mr. Canet in the introduction of 
his system has been more rapid than might have been 
expected, not only with the French marine, but with 
foreign Governments, and at the present time the 
Société des Forges et Chantiers de la Mediterranée 
has completed, or is completing, no less than 40 
turrets of various sizes for different vessels ; among 
these the most important are the Latouche-Tréville, 
the Jaureguiberry, the D’Entrecasteux, the Pothuan, 
the St. Louis, the Capitan Prat, the Skjold, and 
the Carlos V. The turrets most recently completed 
are intended for the armament of the coastguard 
ship Skjold, belonging to the Danish fleet. The 
installation consists of three turrets and the asso- 
ciated machinery ; one of these is for carrying a 
24-centimetre (9.45in.) gun, and two turrets for guns 
of 12 centimetres (4.72 in.) All of these are closed 
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turrets, and as in other installations on the Canet 
system of the same class, they are provided with 
hand, as well as with electrical gear, so arranged 
that either can be employed by shifting a transmis- 
sion clutch, so that it is possible to pass from one 
to the other method of driving, without any appre- 
ciable delay. Electrically worked gear has been 
applied, in the case of the larger turret, to the 
mechanism for training the 24-centimetre gun, as 
well as to the ammunition hoists ; in the smaller 
turrets it is only used for training the 12-centimetre 
guns horizontally. Ammunition is raised to the 
gun platform by means of an endless chain and 
carriers worked by hand, a method which assures 
an ample supply for these lighter calibres. The 
device employed for the training of the guns is 
the ‘‘ electrical cartridge,” already fully described in 
ENGINEERING (see vol. lix., page104). The excellent 
results obtained on the Latouche-Tréville with this 
apparatus have been fully confirmed by the recent 
trials on board the Skjold that were carried out at 
Havre, in presence of the Danish Commission 
appointed to examine and receive the vessel. These 
trials have certainly demonstrated the reliability, 
under all conditions, of the Canet-Hillairet-Huguet 
‘* cartouche electrique.” The man in charge of the 
turret is always enabled to hold it under complete 
control ; not only is he able to arrest the move- 
ment of the platform suddenly at any desired 
moment, no matter what velocity is imparted to the 
turret, without creating any shock or reaction to 
the heavy moving mass, but he is able at will to 
make the fine adjustment in training with great 
facility and speed through distances less than one- 
fortieth of a degree. Tests of this class were re« 
peatedly carried out at the trials in the presence of 
a large number of French and foreign naval officers. 
By the special arrangements introduced into the 
Canet turret, and the care with which all the parts 
making up the system are counterbalanced, the 
power required to revolve the moving parts is re- 
duced to a minimum. The work of turning the 
turret of the 24-centimetre gun, with its heavy 
platform, armoured protection, and the gun itself, is 
performed with a 15 horse-power electric motor, or 
rather that is the nominal power of the motor pro- 
vided, but as a matter of fact only about two-thirds 
of this energy are required. A 3 horse-power 
electric motor is suflicient for effecting all the 
operations of training the 12-centimetre guns and 
their lighter turrets. The ammunition hoist of the 
24-centimetre gun is driven by a separate electric 
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a | exceptions already described. The details are practi- 


motor of 8 horse-power ; this motor is controlled |is entirely automatic, and it is provided with x é ‘ 
cally the same as those illustrated in previous issues. 


by a special type of commutator which imparts the | sufety device. The illustrations that we publish 
a ae motions required for the charging the|show the arrangement of the turret, mountings, 
oist and raising and delivering the ammunition | training gear, and ammunition hoist on board the} {Kpypp.—Krupp, of Essen, has given 50,0007. to a fund 
on the gun platform ; the action of the commutator | Skjold ; the smaller turrets are similar, with the| formed for the benefit of his wurkpnegin Pyrex ‘ 
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THAMES BRIDGES.—No. XXVII. 


47.—SHIPLAKE Bripcr, GREAT WESTERN RalILway 
ComMPANY. 


On page 562 ante we described the old Bourne 
End Bridge, carrying the Wycombe branch of the 
Great Western Railway over the Thames. The 
Shiplake Bridge, upon the Henley branch, is a very 
similar structure, and was constructed about the 
same time—1857—and by the same engineer who 
built the line to Wycombe. Shiplake, like Bourne 
End Bridge, shows evident traces of the fondness of 
Brunel for timber structures. Shiplake Bridge 
forms a section of a raised portion of the line, made 
partly in embankment and partly of trestle-work, the 
latter, on the Oxfordshire side, consisting of eleven, 
and on the Berkshire shore of six, openings. The 
trusses across these spans vary in length from 23 ft. 
to 33 ft. 8in., and the piers supporting them are 
of piles 14 in. square, driven vertically, four in a row 
to each pier, and strutted by two inclined timbers 
14 in. by 7 in. These timbers are stiffened by dia- 
gonal bracing, 9 in. by 5 in., on each side of the piles. 
Horizontal ties 10 in. by 6 in. are also introduced 
near the ground level, and at the top, while a 
timber bedding is bolted to the piers to carry the 
saddles on which the ends of the trusses rest. 
The trusses are about 4 ft. 6in. deep, of varying 
spans, as already said ; the type of truss is similar 
to that of the bridge, the bearing timbers being 
14 in. by 13in.; the clear headway above the 
ground is 14 ft. 6 in. On account of their age and 
the increase of traffic, this viaduct has become too 
weak, and intermediate piers have been introduced, 
reducing the spans by half. In the river crossing 
there are three spans, two of which, those nearest 
the Oxfordshire shore, are 41 ft. 8 in. wide, and 
the third is 40 ft. 6 in.; the greatest depth of truss 
is 8 ft. 4 in., andthe clear headway above the river 
is 17 ft. 3in. The size of the main timbers used 
in the trusses is 14 in. by 14 in., with intermediate 
struts of 8 in. by 14 in., and the ends are secured 
to cast-iron saddles by bolts 14 in. in diameter ; these 
saddles are carried on the upper transverse timbers 
of the piers, which consist of groups of 14 in. sjuare 

iles, eight to each pier, and strongly tied by 10 in. 
“ 6 in. diagonal and horizontal bracing on each 
side. The bridge platform is carried by two lines 
of trusses, and by six longitudinal beams 14 in. by 
7 in. laid across the length of the bridge, and rest- 
ing on transverse timbers bolted to the trusses ; 
over all an 8-in. flooring is laid. The work has 
been strengthened from time to time by additional 
piles in the piers, and by the longitudinals under 
the floor. But Shiplake Bridge, like that of Bourne 
End, will soon belong to the past; it will be re- 
placed by an iron structure, better calculated to 
support heavier loads, and especially the strain 
brought on it during the week of Henley regatta. 


48.—SonninG BripeGe. 


Sonning is but a small village, nearly three 
miles above Shiplake, and except for fishermen 
and other frequenters of the river, possesses but 
little interest. Apart from the old church, the 
most important place is Sonning Mill, the history 
of which stretches back into the past, until we find 
it recorded in Domesday Book, under the name 
‘*Soninges.” At this place the river divides into 
several channels that surround a group of small 
islands, on one of which is Sonning Mill, owned for 
some generations by the Witherington family ; 
Sonning Lock is hard by, and so are the private 
fishing pools of the mill, well known to anglers. 
Probably the existence of the mill determined the 
site of the bridge, which was erected near the 
middle of the last century, according to Ireland, 
who wrote in 1791: ‘‘Sunning Bridge is a plain 
modern structure of brick, well adapted for con- 
venience and durability.’’ But the brick structure 
is only a part of the long viadact that connects the 
widely separated banks of Oxfordshire and Berk- 
shire ; the arched bridge, shown on page 702, being 
supplemented by embankments across the islands, 
and trestle-work over the side streams, some of 
which is evidently ancient. The total length of 
the viaduct is about 1000ft., and is made up as 
follows: From the Oxford shore extend 13 spans 
of trestle-work, which reach to the north island, 
over which the roadway is carried by four brick 
arches ; three more bays of trestles span the next 
channel, followed by an earth embankment ; then 
comes another length of trestle-work with 13 open- 
ings, extending the viaduct to the island shown in 
the left-hand side of the engraving; and finally 





the series of brick arches. The timber viaduct is a 
simple structure, with small spans and piers formed 
each of five rows of piles, 9in. square, and placed 
3ft. 9in. apart from centre to centre. These 
piles are braced diagonally, and are connected at 
the top by transverse timbers, 12in. by 9in., on 
which rest longitudinal bearers, 9in. by 6 in., 
and 12 in. apart, the outside bearers being 
heavier, and formed of two beams, 10 in. by 
8in., placed one over the other. These timbers 
are covered with planking, and the platform is 
protected with a handrailing. The brick bridge 
consists of 11 arches, the largest being in the centre 
and semicircular ; the other arches, of which there 
are six on the northern and four on the southern 
side, decrease in size from the centre. The clear 
widths of openings are as follows, commencing from 
the Oxfordshire or northern side : 
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First arch ... eb nat ann ae 2l 0 
Second arch ee ee <i ey 21 6 
Third ,, es oe = o 14 8 
Fourth ,, — a ee oie 15 6 
Fifth fe ma a Ese < as 
Sixth  ,, = as a a 20 2 
Seventh (central) arch... aa | aS 
Eighth arch... se Ses aos a 20 2 
Ninth ,, re aan “fe ~ ao 
Tenth ,, hee hus cas oe 15 6 
Eleventh ,, = 13 6 


The first and second spans are relatively wide 
to give sufficient room for the discharge of the 
tail-water from the mill. 

All the arches are approximately semicircular, 
and are built of 18-in. brickwork. The width of 
the piers is more regular than that of the arches ; 
those of the principal span are 8 ft. thick, and for 
the side arches, 3 ft. 10 in. thick ; the length being 
18 ft. 9in. at the level of the springing of the 
arches. As will be seen from the illustration, each 
pier has a cutwater, on the up-river side, project- 
ing 2 ft. 8in. near the foundations, but set back to 
2 ft. above the water. The cutwaters for the main 
piers are larger, and extend 4 ft. 6 in. Some 
attempt has been made to relieve the monotony 
of the side walls by two pilasters, one over each 
pier. The parapets, about 15 ft. apart (there are 
no footpaths on the platform), are 3 ft. 3 in. high 
and 18 in. thick, with a moulded brick coping. 
Sonning is not a county bridge, nor is it private 
property. It is kept in repair by three of the local 
proprietors in the proportions of six-tenths, one- 
tenth, and three-tenths, respectively, but why this 
obligation is enforced, appears to be obscure. 





THE SIMPLON TUNNEL. 

THERE is now every prospect of a tunnel being 
bored through the Alps at Simplon to connect the 
Switzerland railway terminus and Brique with the 
Italian terminus at Domo d’Ossola. There have 
been many schemes within the past 27 years, but 
difficulties, principally financial, between the two 
countries have involved delays and alterations. 
However, a convention between Italy and Switzer- 
land has at Jast been signed, and the work will now 
be proceeded with. Italy has undertaken to con- 
struct the approach lines from Domo d’Ossola to 
Isella, a distance of 10} miles, and will use its in- 
fluence to induce the provinces and towns of North 
Italy interested in the scheme to provide a sum 
of 4 million francs. Italy grants no subsidy, but 
will grant for 99 years an annuity of 3000 francs 
per kilometre (nearly 2001. per mile) for the dis- 
tance between Domo d’Ossola and the tunnel 
= 22 kilometres, which is regarded as equivalent 
to a capital sum of 14 million francs (60,0001). 
Switzerland will have to provide a subvention of 
15 million francs (600,000/.), of which 10} millions 
will be found by the cantons and towns interested, 
and 44 millions by the Federation. Surveys had 
been made prior to the convention being agreed 
upon, and the contract for the work let to 
Messrs. Brandt, Brandau, and Co., of Antwerp 
and Winterthur, with whom is associated Colonel 
Locher, who built the Pilatus and other railways. 
It may be remembered, too, that Mr. Brandau was 
in charge of all the machinery at the St. Gothard 
works. The contract price is 2? millions. With 
the view of satisfying all concerned as to the 
practicability of the line, the accuracy of this esti- 
mate, and the prospects of construction within a 
reasonable time, a commission of engineering ex- 
perts was invited to investigate and report fully 
upon the scheme, and it is on the basis of this 
report that the convention has now been arrived 
at. The experts chosen were the Hon. Giuseppe 





Colombo, Herr C. T. Wagner, and Mr. Francis 
Fox. Mr. Colombo is a deputy of the Italian 
Legislature, and late Finance Minister in Italy. 
He is a civil engineer by profession, was Pro- 
fessor of Engineering at the University of Milan, 
and is author of the Molesworth Pocket-Book of 
Italy. Mr. Wagner is the Inspector of State Rail- 
ways in Vienna, and was in charge of the Austrian 
portion of the Arlberg Tunnel. Mr. Fox, as most 
of our readers know, has been associated with his 
brother, Sir Douglas Fox, in many railway schemes, 
including the Mersey Tunnel, and was largely 
responsible for the successful solution of the venti- 
lation problem in connection with that tunnel. The 
report made—of an exhaustive and favourable 
character—was considered at a conference at Milan 
on February 25 and 26 last, and the result is expected 
to be such an arrangement as will enable the works 
to proceed. The drawings illustrating the scheme, 
which we reproduce on pages 694 and 695, will 
therefore be of interest. 

The commissioners are evidently satisfied with 
the route, but, after all, there was little option if 
the tunnels were to be the media of connecting the 
railway through Lausanne, terminating at present 
at Brique, on the Swiss territory, with the Italian 
railway terminus at Domo d’Ossola over the Alps, 
12} miles distant, and if the contour of the moun- 
tains was to be studied, so that the temperature 
within the tunnel might be minimised. The start- 
ing point actually determined upon is immediately 
on the left bank of the Rhone, a few yards beyond 
Brique station. A portal further north would have 
involved the piercing of a bed of hard gypsum 
656 ft. beyond Thermen, while one further south 
would have brought the railway in line with Monte 
Leone, rising 11,363 ft., and would not have 
decreased the cost, for in any case the banks of the 
Rhone further up would require to be ‘‘ trained.” 
The height above sea level, 2254 ft., was also deter- 
mined, since it was necessary to clear the flood level 
of the river. 

The tunnel will pass through the mountains in 
practically a straight line, S.E.-N.W. Fig. 1 
shows the route. There is a 1115-ft. curve at the 
northern end, and a 984-ft. curve at the 
southern end, both on long radii. The position 
of the southern portal was also more or less 
prescribed, owing to the watercourse of the 
Chioso, and the gallery on which the roadway is 
constructed. It is considered desirable to run the 
line down the valley of the Divaria, to the east of 
the existing road, and at the same level. The 
southern portal is 2080 ft. above sea level, the Ccif- 
ference between north and south being, therefore, 
174 ft. From the northern portal there is to be a 
rise of 175 ft., equal to 2 per 1000—a minimum 
for drainage to the Rhone—and the decline to 
the southern portal is on a grade equal to 7 per 
1000. This is a much lower gradient than in the 
Mont Cenis and Arlberg tunnels, although rather 
more than in the St. Gothard. The altitudes and 
grades are shown in the longitudinal section, Fig. 2, 
page 694, The altitudes of mountain ranges at Sim- 
plon and St. Gothard, and their relation to the rail 
formation, are shown on Fig. 16. We have re- 
cently described the several Alpine tunnels in detail, 
but it may be interesting here to give one or two 
figures which indicate the relative importance of 
the several tunnels as compared with the Simplon 
project : 











—_— Sim- | St. Mont 
plon. \Gothard Cenie, |Atibers. 
Length of tunnel -. miles} 12.26 | 93 | 7.98 6.36 
North or east portal above) 
sea level os = ft.| 2254 | 3689 | 3766 45°6 
South or west portal above! | | 
sea-level . ee fr.| 2080 | 38757 416t 8998 


Highest level |. 9314 | 8788 | 4248 | 43u0 


Maximum grade in tunnel per| 
1009 | 





os ae “A a 7 | 682 | @ 15 
Maximum thickness of moun-| | 
tain above tunnel .. ft.| 7005 | 5598 5428 2362 
Possible maximum tempera-| 
tureofrock .. 





deg. Fahr., 104 85 &5 65 





Before entering upon a consideration of the 
method of construction, it may be interesting first 
to offer some notes as to the geological section 
(Fig. 3), and also as to the sections oftunnels. For 
nearly three miles from the Brique end the work 
will be through the Rhone gypsum, then for 
about six miles through limestone, schists, and 
gneiss, the remaining 3.93 miles being through 
mica schist and Antigorio gneiss. The rocks are 
said to be well adapted for rock-drilling machinery. 
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On the north side the works will advance quickly 
through the schists there, as they are comparatively 
soft, the dip of the strata being favourable. In- 
deed, timbering may be required at some parts. 
In the central section and in the gneiss, work will 
be harder, the strata being more compact. The 
beds of gypsum and dolomite will probably cause 
the most trouble, but they are of short length, and 
the driving first of a bottom head to admit of break- 
ing up later at several points will obviate such a 


‘one side only, but every tenth will be enlarged 
to 9 ft. 10in. by 10 ft. 2in. high for signal and 


lamp rooms. Again, at four equal distances through 


‘the tunnel there will be still larger recesses for 
|platelayers’ tools, &c. 
traffic a new station, 1100 yards long, with seven 
lines of rails, is to be made at Brique (Fig. 15), 
and another with four miles of rails at Iselle, 400 
|yards from the southern portal. 
crossing stations. Brique will be a Custom House | y 


For the convenience of 


Both are for 


mishap as occurred at St. Gothard under Andermatt. station. 


The temperature between kilometres 6.6 and 


17.1, marked so on Fig. 3, will be greater than the | 


maximum of 85 deg. Fahr. at St. Gothard, and it 
is anticipated that it may possibly reach 104 deg., 
assuming here also the increase to be 1 deg. for 
each 144 ft. of superincumbent earth. 

There will be two parallel tunnels for single lines, 
55 ft. 9 in. apart, as shown in the section, Fig. 13, 
annexed. The commissioners approve of two sepa- 
rate tunnels, and regard the space between them 
as sufficient, because the beds of rock, as shown on 
Fig. 3, run generally in a direction almost at right 
angles to the axes of the tunnels. The two exca- 
vations can have no prejudicial effect the one on 


7, Tunnel 1 


Having dealt with the work as it will be when 
finished, we turn now to what is after all the 
most important consideration, the process of con- 
struction, and it may be well at the outset to 
deal with the outside works, or the preliminary 
arrangements. Those at the north end are shown 
on Fig. 15, and are typical, also, of those at the 
south end. Here it may be stated that each work- 
man will be provided with working clothes, which 
will be dried and cleaned after each day’s work, 
and thus extensive baths, restaurants, &c., are pro- 
vided. Hydraulic drills are to be used in boring, 
first a heading and then in break-ups at various 





Fig 73. Longitud! Section of Cross Gallery. . iS of Se 


points. We may deal first with the power plant. 
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Tunnel 2. >. \ 














the other, even if the rocks which are being tra- 
versed are stratified unfavourably, if necessary pre- 
cautions are taken when the tunnels are opened 
out. 

The sectional area of each of the tunnels will be 
249.7 square feet. The width is to be 14 ft. 9 in. at 
formation level, the maximum being 16 ft. 5 in., 
while the height to crown is to. be 18 ft. The radii 
are given in the several sections, Figs. 4 to 8, on 
page 694. The circumstances which will determine 
the use of these areindicated. Ashlar and dressed 
masonry will be used, the arches being 16 in., 20in., 
24in., and 24 in. respectively. Only in the section 
where strong lateral pressure is anticipated, owing 
to decomposition of the strata, will an invert be put 
in. It willbe16in.thick. Fig. 9 shows the section 
of the tunnel in the centre where a cross-over road 
is to be provided. 

These cross-sections are considered by the ex- 
perts suitable, both in view of future repairs and of 
ventilation. As to the amount of repair probable, 
they state that damage to the masonry in the 
future can only arise from the composition of the 
water that may filter through the soil. Even then 
there would be sufticient free space for rebuilding, 
as by using iron centring there would remain head- 
way enough for the trains while re-lining was in 
progress. Moreover, there being two single tun- 
nels, the traftic could be run in one while the other 
was being repaired, and if need be the reconstruc- 
ticn could take place outside the periphery. In 
the latter event drifts could be driven from the 
cross galleries. But, after all, the conditions of 
the contract with Messrs. Brandt, Brandau, and 
Co., with reference to good workmanship and the 
long period—three years—for which the contractors 
have to guarantee their work, are regarded as in- 
fluences in favour of little repair being needed. 
The contractors have already deposited 40,000I. 
This will be increased to 200,000/. by the reten- 
tion of 7 per cent. on the amount of the monthly 
instalments. On completion of the first tunnel 
this will be reduced to 80,0001., and two years 
later to 40,000/., and finally to 20,0001. at the end 
of three years. By similar process this will be 
increased to 60,0001. during the completion of the 
second tunnel, and for two years thereafter 20,0001. 
will be retained as guarantee. 

Refuges, 6 ft. 6 in. wide by 7 ft. 6in. high, 
will be constructed at intervals of 110 yards on 








During the first year motive power will be de- 
rived from three 60 horse-power semi-portable steam 
engines. Of this power six rock drills require 140 
horse-power, the remainder being for ventilators 
and workshops. These steam engines will be retained 
until the completion of the work, but it is antici- 
pated that at the end of the first year water power 
will be available and in use. This will be conveyed 
in an 8-in. borehole to be put down near Bérisal, 
and to penetrate the tunnel three miles from the 
mouth (Fig. 12). The water wil] be utilised for 
drilling and ventilating, giving a pressure to the 
drills up to 1500 Ib. tothe square inch. This plant 
will give 750 indicated horse-power —200 for 
eight rock drills, 250 horse-power for ventilating 
fans, 200 for electric lighting, and 100 for work- 
shops. In three years, it is expected that the 
work will have penetrated three miles from the 
north, and after this greater power will be needed, 
principally for ventilation. Similarly, work at the 
south end will be started with 180 horse-power, 
increasing to 1700. 

The experts were first asked to determine whether 
the hydraulic machinery and appliances suggested 
for the carrying out of the work were sufiicient. 
They report satisfactorily. The low altitude of the 
portals in relation to the mountains around, and 
the large number of streams, suggest sufficient 
water power, but even were it found too small, the 
existing supply could be used with a greater fall 
than that suggested. Allowing for an efficiency of 
75 per cent., there are the following streams giving 
as minima the powers indicated, the first three 
being convenient to the north, and the fourth to 
the south, portal : 


. Available 
Cubic Feet Horse- 
per Second. — Power. 
Massa... 14.8 1640 = 2100 
Saltine 17.6 164 = 250 
Ganter . 665 1640 = 800 
Cairasca . 21.19 656 = 1200 


The sources likely to be chosen are the first and 
last, in which case the machinery at the north 
end will be 2260 ft. above sea level, and the dam 
placed at 3900 ft. The power-house at the south end 
will be at an elevation of 2020 ft., and the dam at 
3300 ft. The conduit will not exceed three miles. 
The following details from the scheme placed before 
the experts will be interesting : 
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Rhone. Cairasca. 
Length of canal . 267 miles 2.85 miles, 
Fall (per 1000) as aaa 3 
Section of channel (square) 39.3 in. 27% in. 
Maximum flow per second... 74.16 cub. ft. 24 72 cub. ft, 
Velocity of flow  ,, bh 8 ft. 5 ft. 7 in, 
Length of piping... vis 880 yds. 900 yds. 
Internal diameter of pipes 39.3 in 24 in, 
Effective fall... ...  .. 184 f6 1230 ft, 
Maximum velocity of water 
in pipe per second me 8 51 fb. 8.2 ft. 
inimum flow observed, 
1890-93, per second 195 cub, ft. 29.84 cub. fo, 
Available horse- power at 
turbines, when complete 2360 2260 


Cost of channel per metre, 
complete ... ies ... 61,128, (158 fr.) 87, 13s. (96 fr.) 
Total cost of channels per 
indicated horse-power ... 18/.103.(41 fr.) 92. 33. (230 fr.) 


The cost for the initial water supply at the north 
end is 19,5901., of which 12,425]. is for the first 
conduit and 71901. for the firat line of pipes. But 
ultimately a second conduit and line of pipes will 
be laid, increasing the total cost to 31,900/., while 
at the southern end the total cost will be 20,600/., 
two-thirds for conduit and the remainder for pipes. 
While the water power will be adequate, there will 
be in reserve steam engines of 180 horse-power on 
the north and of 225 horse-power on the south 
works. The experts seem to question the suffi- 
ciency of the section of the pipes, especially 
through the borehole into the tunnel at Bérisal, 
and they recommend that this borehole should not 
be over the tunnel, but on one side. 

In driving the tunnel there will first be small 
headings, as shown on Figs. 10 to 12. These 
headings will be about 10 ft. high and 12 ft. wide, 
and, as in Fig. 11, will be lined where necessary. 
At intervals of 220 yards there will be cross galleries 
of similar section connecting the two tunnels, as 
shown on the plan, Fig. 14, on page 695, and in 
the section, Fig. 13, annexed. Of the two 
headings, only one will, in the meantime, be opened 
out to the full section, but the other will be com- 
pleted when the traffic requires a double line through 
the mountain. The heading to be at once driven 
for this second tunnel will facilitate ventilation. A 
current of air by powerful fans will be forced into 
theend of onetunnel. There will be doors in all the 
cross galleriesexcepting that furthest in the workings, 
so that the air will pass through this furthest gal- 
lery and backthrough the heading in theothertunnel. 
The wagons for material will go in by one heading 
and out by the other, crossing through also in the 
furthest gallery. This arrangement, however, sug- 
gested difficulties in respect of ventilation, and, 
although we hope in our next article to discuss this 
matter at greater length, it may be here stated that 
the commissioners recommend that the locomotives 
engaged in hauling these spoil trains should enter 
the heading with sufficient steam pressure to carry 
them out, so that they will not have to fire in the 
tunnel. When the heading is five miles long, this will 
be impossible. In that event the locomotive will 
pass from the base heading through a side gallery, 
the doors being opened for the passage of the 
locomotive only into such part of the first tunnel as 
may be fully excavated. There steam may be 
raised again, after which the locomotive may return 
into the small heading to complete the journey 
with the spoil train. This will prevent the air in- 
tended for the ventilation of the workings being 
vitiated by the gas from the locomotives. 

Brandt's rotary hydraulic drilling machines will be 
used, although for a short distance at either end 
hand-drilling may be resorted to temporarily. 
Where gneiss has to be penetrated the pressure will 
be 1500 lb. to the square inch, otherwise it will be 
1000 lb. There will be six or eight machines at 
each heading. A feature of this drill is the form 
of the cutting tool, of which we give a sketch, 





It is about 3 in. in diameter, and there are three 
cutting points like claws. It is slightly rotary, and 
is kept up to its work by hydraulic pressure. The 
drill is hollowed as indicated by the dotted lines, and 
through this waste water from the motors is dis- 
charged against the working face, thus keeping the 
cutting edge cool and at the same time washing 
away the débris. Twelve machines, it is anticipated, 
will require 4 gallons of water per second. Inhard 





rock 12 to 15 holes 2? in. in diameter and about 
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THE PROPOSED SIMPLON TUNNEL 


(For Description, see Page 692.) 





Fig.i0. Tunnel N22 in Solid Rock ; , ~~ 43% erities We 2 in Unsound ground. ' Fig.1%. Tunnel N? I. 





a eae 

















Fig. 14. longitudinal Section of tunnel |. Km. +400 
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49 in. deep will be needed ; in schist 8 to 10 holes 
55 in. deap. 

Tests were made at Winterthur with Antigorio 
gneiss, the hardest rock in the Simplon, to deter- 
mine the possible rate of progress. In the first 
experiment a hole was drilled 3ft. 3in. in 23 
minutes, but one of the drills proved too soft. In 
the second experiment the time occupied in driving 
4 ft. was 135 minutes, including all delays in 
lengthening the borer. The time for changing the 
tool is about 10 seconds. There was greater caution 
taken before the experts than would be in practice, 
so that the speed might have been greater. The 
general result, however, was accepted as equivalent 
to an average progress of 19 ft. 3 in. lineal per day. 
Through schist, of course, the progress would be 
greater, so that the experts do not see any reason 
why the time stipulated—5} years—should not be 
suflicient for the completion of the work of the first 
tunnel. A fine of 200/. will be imposed for each day’s 
avoidable delay in completion after that period, while 
a premium at similar rate will be given for com- 
pletion within the stipulated period. War, epidemic, 
or strikes will excuse delay, but water, high tem- 
perature, or bad ground are not included. If 
the contractors dissolve partnership, or are a year 
behind the stipulated rate of progress, the work 
can be taken out of their hands. 

With regard to the distance apart of the work- 
ing faces, the experts recommend that the work 
should be arranged according to the English 
system, but with this modification—that wherever 
timbering is necessary it should be done by isolated 
trusses, independent of the masonry. After the 
base heading has progressed considerably, and the 
cross galleries excavated, top headings will be 
started in both: directions, as shown on Fig. 14, 
at intervals of about 220 yards ; but, on the advice 
of the experts, the distances will be shorter, after 
the second mile, so as to facilitate ventilation. As 
soon as the upper headings meet, the process of 
opening out the works will proceed as indicated in 
the longitudinal section of Fig. 14. This system 
of upper headings will reduce to the minimum the 
disturbing of the superincumbent earth, which 
might be considerable were the whole tunnel 
opened out at once. Four drilling machines will 
be used at the upper headings. 

The total contract price is, for outside work, 
280,000/. ; for first single tunnel with parallel head- 
ing, 1,900,000/. ; for completing this heading into 
second tunnel, 600,000/.; so that the total for the 
two single line tunnels complete is 2,780,0001. 
As to the adequacy of these estimates of expen- 
diture, the experts report at some length. At 
Arlberg 150,577/. was required for outside works, 
but there everything connected with transport, 
sanitary arrangements, and electric lighting was 
the property of the contractor and removable ; at 
Simplon these works are to be permanent, and 
are estimated to cost 60,0001. The greater length, 
&c., at Simplon will require greater expenditure, 
for instance for water conduits, cooling apparatus, 
&c., and the experts consider that the 60,0001. 
is not included in the 180,000/. for outside works, 
but as the estimates for excavation and lining are in 
excess, the difference is made up under other 
heads, and the total, therefore, is adequate. 

Before dealing with tunnelling costs it may be 
interesting to give the esvimates for permanent plant 
on the basis of the costs at Arlberg as assumed by 
the experts. Six locomotives at 4701. each, 28201. ; 
two running sheds at 1401. each, 280]. ; 160 wagons 
at 25/. each, 4000/. ; in all 7100/. for transportation 
and accessories. The locomotives will weigh 16 
tons each, will be of 2 ft. 74 in. gauge, and will be 
provided with extra large boilers so as to mini- 
mise as much as possible the necessity of stoking 
inside the headings or tunnels. They are to be 
capable of going round a curve of 50 ft. radius, so 
as to pass through the cross galleries, which are for 
this purpose made oblique instead of at right angles 
to the main headings (Fig. 14). The trucks are to 
have metal frames, and are to have springs, buffers, 
and elastic drawbars. They will have a capacity of 
70 cubic feet, and seats for three men are to be 
provided back and front. 

Then 33,138/. is required for the permanent 
way. The length of track in the two tunnels 
is 43,750 yards, in addition to 2200 yards for 100 
passing places, 10,940 yards for approaches and 
lines to power-houses, &c., and 550 yards for 
branches, in all 57,440 yards, with 26-lb. rails as at 
Arlberg at 10s. per yard run; this would be 28,7201. 
There is to add 100 points and crossings at 451. 





each, and eight turntables at 11/. The expenditure 
for baths, hospitals, restaurants, &c., is put at 
double that at Arlberg, or 5456/.; electric lighting 
and telephones, 52001. ; dynamite stores and heat- 
ing apparatus, 10801. ; six cranes for loading stone, 
9881. ; stone breakers and mortar mills, 700I. ; 
spare drilling machines and tools, 6218/. ; all of 
which make up 60,000/. 

The following gives the rates on which the cost 
of the first kilometre at either end is based : 


£ s. d. 
Advance drift (per lineal foot)... 417 0 
Lower heading, Tunnel I. (Fig. 12) 315 0 
ee Tunnel IL. (Figs. 10 
and 11) es Ge ie an 242 0 
Upper heading (Fig. 14) ... ee 213 0 
Cross galleries (Fig. 13)... = 315 0 
Side excavation and drainage 
channel (lig. 14)... ius 7 3 0 
Lining tunnel (Figs. 5 to 8)... 417 0 
Portal (each) ... ote ne 800 0 0 
Refuges (each)... es ee 40 0 
Sanit ceiguher ay a es 30 0 0 
Large chamber nat rs as 120 0 0 
Ballasting (per lineal foot) ... : 019 
Laying line x sas cies 007 
Passing place ... ... 24,000 0 0 


All the prices will be increased as the works pro- 
gress each kilometre. 

The 60,0001. to which we have referred is, in the 
opinion of the experts, included in the total for 
work inside the tunnel, the charge of 27s. 6d. per 
cubic metre of excavation for finishing off being too 
great. The average price is 32s. per cubic metre 
for the masonry in the sides, and 48s. for that in the 
arches for sections shown by Fig. 5. As the con- 
tractors may require a heaviersection, the experts say 
that this seems to be low; but they add that, taking 
into consideration local conditions and easy quarry- 
ing on the Italy side, the rate may be considered 
adequate. Other prices in the schedules are con- 
sidered satisfactory. 


(To be continued.) 





REOONSTRUCTION OF THE CUTTER 
BRIDGE, ELY; GREAT EASTERN 
RAILWAY. 

THE advances in engineering practice, which have 

resulted in so enormous a development of the trans- 

portation needs of the country—both causes acting 
and reacting on each other—together with the 
length of time railways have now been in existence, 

have of late resulted in the reconstruction of a 

large number of railway bridges. An accident 

which happened to a cast-iron bridge some time 
ago has hastened somewhat this end, which in any 
case was inevitable. In these enterprises the chief 
ditticulty the engineer has frequently to encounter 
has been the removal of the old structure, and 
much ingenuity has been expended in removing the 
obsolete bridge and substituting for it one of more 
approved construction, without unduly stopping 
traftic. By the courtesy of Mr. J. Wilson, the 
engineer of the Great Eastern Railway Company, 
we recently had an excellent opportunity of wit- 
nessing a remarkably smart piece of work of this 
kind. It consisted of the removal of the old 

Cutter Bridge which spanned the River Ouse at 

Ely, in Cambridgeshire, and the substitution for it 

of a new wrought-iron structure of more approved 

pattern. The whole operation was carried out on 

Sunday, November 24 last, the working party com- 

mencing shortly after midnight, and continuing up 

to nearly six o'clock, after which hour traflic was 
resumed on the single line remaining of the old 
bridge. On the afternoon of Sunday the work was 
again resumed, and the new bridge was in position 
to take the traflic as a single line by about seven 
o'clock. A moderate gale was blowing from the 

N.E., and cutting across the marshes there was 

little to temper its severity as it swept up from the 

North Sea to the exposed position of the bridge. 

Such a circumstance does not tend to assist work 

on an occasion like this, when men have to 

walk about with insecure footing on beams 
and girders above a waterway; but perhaps 
the position is even more trying to those who 
are not actively engaged on the work, and act 
simply as observers. Under these circumstances 
it is hardly to be wondered at that there were not 
many visitors on the scene ; in fact, with the ex- 
ception of our own representative and a cor- 
respondent from a London daily paper—whose 
patience and endurance are more worthy of admira- 
tion, he being unable to appreciate the details of the 





operations as they took place, not being an engineer 
—there were none present on the Sunday night not 
actually engaged in the work and its superintendence. 

On page 698, in Figs. 1 to 19, we give drawings of 
the old and new bridges. Figs. 1 and 2 are respec- 
tively an elevation and plan of the old bridge, which 
was erected45yearsago. It consisted of three spans, 
and, as will be seen by the engravings, crossed the 
river at a considerable angle ; a course which had to 
be followed by the new bridge. This circumstance 
added greatly to the difficulties the engineers had to 
encounter in carrying out the work, as will appear 
hereafter. The old bridge was built on timber 
piers. The lines were carried on cast-iron girders 
of the usual form, with timber stiffening at the sides. 
The ends of the down line girders are shown in the 
engraving on the present page. Fig. 3 is an eleva- 
tion of the new structure, and Fig. 4 shows the site 
with masonry in sectional plan. Figs. 5 to 10 are 
sectional elevations of the wing walls, Figs. 5 and 
6 referring to the positions A, Aon Fig. 4. The 
other references are marked on the engravings. 
Fig. 11 is a general plan, Fig. 12 a cross-section 
through the middle, Fig. 13 a part plan of the 
same, Fig. 14 a part longitudinal section, Fig. 15 
a part plan of the girder partly in section, and 
Figs. 16 and 17 details of connection of cross-girder 
to main girder. Fig. 18 is an elevation of the roller 
bearing, and Fig. 19 an end view. 

The new bridge is of iron, the triangulated girders 
being of what may be described as the Whipple- 
Murphy type. The span is 92 ft. on the skew, and 
the width of the bridge 27 ft.6 in. So far as the 
bridge itself is concerned, there is not much tosay, 
it being the operation of putting it in position and 
removing the old structure which renders it inte- 
resting. Naturally railway bridges have been re- 
placed before in short time, but we think that the 
operation we are about to describe has not, at any 
rate, been excelled in celerity of work, considering 
the difficulties that had to be overcome. 

It had been arranged that the engineers should 
have possession of the old bridge by 12.10 a.m. on 
the Sunday, but in railway matters engineers pro- 
pose and traffic managers dispose, so that it was an 
hour later, namely, 1.10, before the working party 
were able to take possession. Mr. Wilson, the 
chief engineer, was then on the spot, with his 
principal assistant, Mr. C. L. Morgan, and the 
district engineer for this part of the line, Mr. 
Sherlock. The contractors for the work were 
Messrs. Head, Wrightson, and Co., of Stockton, 
whose very successful piece of work of a 
somewhat similar nature on the Thames — the 
shifting of Barnes Railway Bridge —will be 
remembered. Mr. W. Anderson, the managing 
director of the company, and Mr. Septimus 
Young were present, whilst the active superin- 
tendence of the work was taken by Mr. W. 
Clark, together with Mr. E. Maxwell, who had 
overlooked the erection of the new bridge in its 
temporary position. Mr. J. Carmichael, engineer 
to the Ouse Commissioners, watched the river 
interests. 

The new bridge, which, as will be seen, is in 
one span, had been erected in a temporary position 
close to the old structure, and, therefore, beside 
the position it was ultimately to occupy. It rested 
on four small trolleys, each with two wheels, one of 
these trolleys being at each corner, or under each 
end of the two girders. A single rail, well sup- 
ported, was laid on each bank of the river, these 
rails forming the way on which the bridge would 
be transported from its temporary to its permanent 
position, the trolleys, of course, running on the 
rails. 

The last goods train—or what was thought to be 
the last goods train—having passed on to the bridge, 
the two steam travelling cranes of the company 
followed up, and the working party proceeded to do 
their best to make up the lost hour. The cranes 
were on the down line, and at once attacked the 
rails of the up line, which had been loosened 
directly the train had passed over them. The first 
rail was carried off at 1.23, or 13 minutes after 
the train had passed. The rails having been 
removed, the next business was to lift the cast-iron 
girder on which they were laid. Previously all 
parts of the bridge not actually necessary for 
running had been taken away, and many of the 
timbers had been cut, but were secured by dogs on 
temporary struts. The dogs were soon knocked 
away, and the two powerful cranes, one at each end, 
began straining at the girder, whilst a number of 





men worked with sledge-hammers and levers to 
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assist the action. The work was, of course, largely 
experimental, for there was no record how the 
timber and iron work was secured to the piers and 
abutments, but after a few seconds’ anxiety the 
girder broke away, and was hung suspended 
between the two cranes. They then steamed away 
with their prize, and deposited it on railway trucks 
standing ready in the siding. The operations 
here and throughout the night were much assisted 
by the Wells lights, of which there were several 
on the work, and which gave a steady light, in spite 
of the strong wind that was blowing. There were 
two of these cast-iron girders to each line of rails, 
and the first pair was clear by 1.37. This was quite 
as quick work as had been anticipated ; but here 
an interruption occurred, the cranes being ordered 
off to make way for a long train of goods trucks to 
pass. At two o’clock work was again resumed, and 
the second pair of girders was lifted by the cranes, 
with the aid of some crowbar work and end shaking. 
The others came away quite easily, so that at 
three o'clock the whole of the girders on the up line 
had been carried off and loaded on to the material 
trucks. 

In the meantime a gang of men had been work- 
ing below under the bridge, cross-cutting the tops 
of the piles forming the piers of the latter. It was 
necessary to remove these, in order to give room 
for the new structure to take up its final position, 
as the old piles projected above the line that was to 
be occupied by the bottom member of the new 
bridge ; the same height in the clear being main- 
tained as formerly existed. Before the cranes could 
be got on to the work again, however, the line had 
to be cleared for more goods trains, and it was over 
an hour before all the empty trucks and loaded 
goods wagons had passed. At 4.20 the cranes came 
on the bridge again, but only to move off once more 
to let still another goods train pass. The removal 
of the heads of the piers proved, however, a com- 
paratively simple matter when the cranes once got 
fairly to work, each one working separately from 
either end, so that by five o’clock the last piece 
had been removed, and so far the cranes had 
finished their work, and the still existing single line 
of the old bridge was handed over to the traffic de- 
partment to use for running purposes during the 
last remaining few hours of its career of 45 years. 

A new feature of the work had now to be at- 
tacked by the contractors ; namely, the shifting of 
the new wrought-iron span bodily into its permanent 
position, or, rather, halfway to this position, for 
the down lines of the old bridge still stood on half 
the site. The whole weight of the bridge—150 
tons as complete, but perhaps lacking 30 tons of that 
in its then state—rested on the eight small cast- 
iron wheels, and it was quite a question whether 
these would turn on their journals. The rails 
had, however, been well greased, and as plenty 
of power was available, it was concluded the 
whole would slide forward if the wheels refused 
to perform their designed functions of turning 
round. The motive power was supplied by two 
hand crabs mounted on the bridge itself. The 
ropes from these were led to blocks and tackle, 
which were in turn secured to anchorages on either 
bank of the river. It was, of course, necessary that 
each end of the bridge should travel at the same rate, 
otherwise it would skew on the parallel rails and 
get jammed. The men began to set on the winch 
handles at 5.15, and for some time it appeared as 
if the bridge was not disposed to move. ‘The ropes 
were, however, new, and when the stretch was well 
taken out of them, the wheels all at once began to 
turn ; excepting one, which obstinately skidded 
forward for a time, but ultimately revolved with 
the rest. The success of the first half of the pro- 
gramme was now assured, and in 314 minutes the 
whole structure had moved forward towards its 
proper position the 15 ft. required. 

All was done that could be then accomplished, 
as the single line was required for traffic purposes 
until midday, so the whole partly repaired to the 
hotel in Ely to get three or four hours’ sleep. 

Work was resumed at mid-day when the last train 
had passed over the old Cutter Bridge, and the work- 
ing party of the contractors at once proceeded with 
renewed energy to demolish the remaining or down 
line half. This was a far more difficult job than 
the preceding operation, as the cranes were not 
available, excepting juet at the shore ends, for they 
could not go on the new bridge, as the rails had not 
been connected up. The proposal was to move the 
three double girders supporting each separate line 
Of rails in one piece, as if they formed a continuous 


girder, sliding them on a temporary timber struc- 
ture which had been erected in the river for the 
purpose. This structure was in two parts, each 
part forming a gantry in line with the old piers. 
Winches had been placed on each bank of the river 
a little way down stream, and from these, by means 
of tackles to increase the purchase, ropes were led 
and attached to the old girders which had to be re- 
moved. It will be seen that, as the bridge was skew 
to the river, the pull was not a straight one, 
and unfortunately the girder, or rather the three 
girders, were by no means continuous. Each span 
of the old bridge was naturaily in separate cast-iron 
girders, the ends resting on the piers, but the 
timber stiffeners alongside and attached to the cast 
iron were not divided at the piers, but formed 
nevertheless a very weak attachment. It therefore 
required great care to make the whole of the struc- 
ture slide on the staging at an equal pace, other- 
wise it would break at the joints in a horizontal 
direction, whilst if it were not moved in the cor- 
rect diagonal the butts of the cast-iron work would 
get off the supports and the structure would break 
in a vertical plane, the timber side-pieces not being 
strong enough to bear the weight of the whole. 
The three spans of the old bridge were 33 ft. centres. 
The girders, moreover, had rested on cast-iron bed- 
plates with lugs on them to keep them in place, and 
they had to be pulled over the vertical projections 
thus formed. It should also be stated that a 
ramp had been formed on the end of -the tempo- 
rary staging, down which the outside girder had to 
slide. This was necessary in order that it might 
be out of the way, so that the hauling ropes could 
run clear over it to the girder of the second line of 
rails. By means of very careful handling, and 
after a period of some anxiety, the joints of the 
girder being often almost off the ways, the first part 
of the operation was successfully accomplished. 

At 3.30 the second girder was removed, this also 
giving a good deal of trouble, and at one time ap- 
pearing as if it would not hold together, but all 
was at last successfully carried through. After this 
the tops of the old middle piers, which had been 
previously sawn through, were tumbled over into 
the river to be recovered shortly after, but the 
shore euds were removed by the cranes. The next 
business was to continue the journey of the new 
bridge until it was brought to its final position 
ready for its rails, already laid, to join up to the 
land rails. After the experience of the early 
morning there was not much anxiety about this, 
and the remaining 15 ft. were traversed in about 
half an hour, so that at 4.11 the bridge was in 
position. 

The rest of the operations were of an ordinary 
nature. The bridge was lifted off the trolleys by 
four hydraulic jacks, and the fixed ends were soon 
secured. The placing of the roller bearings, which 
allow for expansion and contraction, was naturally 
a longer job, and time was running very short, but 
the men were well trained and under skilful manage- 
ment. There are two ways of getting the expan- 
sion joints into position. One is to build upwards 
and the other downwards, the latter, though 
perhaps not the more usual, being undoubtedly 
the quicker. In that case the saddle or top 
knuckle-plate is first bolted to the girder, the bed- 
plate having been placed, and the lower knuckle- 
plate, with the pin in position, is afterwards put in 
on its rollers. In this way the whole of the 
knuckle joint has not to be moved about to bring 
the holes fair for the bolts. At 7.10 the platelayers 
had connected up one line of rails, so that a train 
could have passed. At 7.30 the bridge was prac- 
tically complete, but it was not until 7.45 that the 
first train passed over it, being an up passenger 
train from Norwich. 

Thus in about 11 working hours the whole work 
was completed, we believe only one train bein 
taken out of the schedule. Both Mr. Wilson an 
Messrs. Head, Wrightson, and Co. are to be con- 
gratulated on an exceedingly smart piece of work. 





MISCELLANEA. 
At the meeting of the King’s College Engineerin 
Society held on Friday last, Mr. M. Mowat was electe 
president, and Mr. S. Woodfield secretary for the ensuing 
term. 


The Argentine Government have placed an order for 
four torpedo-boat destroyers with Messrs. Yarrow and 
Co., of Poplar. The vessels are to be approximately of 
the same dimensions as the Russian terpedo-boat de- 
stroyer Sokol. 








At the third meeting of the present session of the 


Yorkshire College Engineering Society, held on the 25th 
ult., a paper describing the instrumental equipment of 
the physiological laboratory of the college was read by 
Professor de Burgh Buch, M.D. 


At the meeting of the Glasgow and West of Scotland 
Technical College Scientific Society held on Saturday, 
November 23, a paper on ‘‘ Flying Machines” was read by 
Mr. Magnus Maclean, DSc., Lecturer on Natural 
Philosophy at the Glasgow University. 


In a communication to the Journal of the Franklin 
Institute, Mr. Joseph Richards said a satisfactory alloy 
for aluminium corsists of aluminium, 2.38 parts; zinc, 
26 19 parts; tin, 71.19 parts ; and phosphorus, 0.24 parts. 
The latter element is added in the form of phosphor tin, 


We learn that Mr. Alexander P. Trotter has just been 
appointed Government electrician and inspector to the 
colony of the — of Good Hope. The appointment is 
made under the Electric Lighting and Power Act, 1895, 
and Mr. Trotter will assume office early in the new year. 


A return concerning the continuous brakes of the 
railway companies of the United Kingdom for the six 
months ending June 30 last has just been issued. Ib 
shows amongst other things that 11,252 engines and 
64,065 carriages are now fitted with continuous brakes, as 
against 10,717 and 62,433 engines and carriages respec- 
tively last year. 


The traffic receipts for the week ending November 24 on 
83 of the principal lines of the United Kingdom amounted 
to 1,473,654/., which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,405,174/., with 18,522? miles open. 
There was thus an increase of, 68,480. in the receipts, and 
an increase of 2174 in the mileage. 


There was a meeting of the Engineering Society, Uni- 
versity College, London, on Monday, December 2, at 
which Mr. Du Taylor read a paper on “ Tilbury 
Docks.” The author briefly described the docks, the 
—s docks, and the locks, and then proceeded to a 

etailed account of the machinery employed, describing 
the cranes and other hydraulic machinery, the hydraulic 
power station, the pumps, &c., and the electric light 
station, and concluded by describing briefly the method 
and cost of construction, 


Mr, Chamberlain has issued to the governors of colonies 
a despatch, drawn up after consultation with the High 
Commissioner for Canada, the Agents-General of the 
other self-governing colonies, and the principal Chambers 
of Commerce in the United Kingdom, in which he points 
out the extreme importance of securing as large a share 
as ible of the mutual trade of the United Kingdom 
and the colonies for British producers and manufacturers, 
and asks the assistance of the respective Governments in 
obtaining returns bearing on the subject for the past 
three years. 


The Commissioners appointed by the Board of Trade 
to inquire into the condition of the navigation of the 
Lower Thames on Tuesday resumed their sittings, which 
were adjourned in January last to admit of a complete 
survey being made of the area of the river from the Nore 
to the East and West India Docks. Mr. J. Wolfe Barry, 
the chairman, stated that the survey had been executed 

artly at the instance of the Admiralty by Commander 

irie, and partly on the instruction of the Commissioners 
and the Lower Thames Conservancy by Captain Jarrad, 
and that the navigation channels had been found to be 
considerably better than they were supposed to be accord- 
ing to the chart of 1883. Captain Jarrad gave evidence 
confirmatory of this statement, and said that the shoals 
were all diminishing, the depth of the navigable channels 
increasing, and, owing to the action of the ebb tide, there 
was a tendency in the channel still further to improve. 
After some further evidence had been given, the chairman 
said the Commission did not propoze to sit further in 
public at present, or to enter into the financial part of the 
subject. They had first to make up their minds whether 
they were going to recommend any workr, and, if so, 
what works. The inquiry was then adjourned sine die, 


An interesting paper on “ Artificial Paving Slabs” was 
read before the Liverpool Engineering Society by Mr. 
Arthur Musker, at the meeting held on November 27 
last. Artificial stone, Mr. Musker states, originated with 
a Mr. Ranger, who, in 1832, patented a stone made of 
silicious material in combination with brick or stone, 
using a8 @ matrix Dorking or other limes in their pure 
states, mixing the mass with hot water, and then forming 
it into blocks. In 1842 Mr. Buckwell patented a 
“Granitic Brescia” stone, using Portland cement as 
a@ matrix, and olitic or magnesian limestone as an 
aggregate. Slabs of this material laid as pavement 
in 1845 were in good condition in 1879. The Ransome 
stone, using silicate of soda as the cementing material, 
was introduced about the same time. Mr. Highton’s 
Victoria stone was the next in order. This is made of 
a granite mixed with the best Portland cement. 

he concrete thus produced is steeped in asolution of sodium 
silicate. The granite used must be clean, and to insure 
this it is thoroughly washed before incorporation with the 
cement. The usual method of manufacture has been to 
thoroughly mix the materials, firstdry and then wet, as little 
water as possible being added, in the proportion of three 
parts of the granite powdered to pass a ;’s-in. mesh toone 
part of Portland cement. The concrete is then filled into 
the mould and carefully trowelled. Here it remains a 
few days, when the slab is removed to mature, which 
takes about 12 months. Some makers steep the slabs, 
before being put away to mature, in a solution of sodium 
silicate for 10 or 14 days. Machinery has been largely 
used of late years, powerful hydraulic presses being used 





to compress the concrete into the moulds, 








698 ENGINEERING. [Dec. 6, 189°, 








RECONSTRUCTION OF THE CUTTER BRIDGE, ELY; GREAT EASTERN RAILWAY 
MR. J. WILSON, ENGINEER; MESSRS. HEAD, WRIGHTSON, AND CO. CONTRACTORS, 
(For Description, see Page 696.) 
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the forward crew space, would probably have become 
flooded. However, after some difficulty the door was 
closed, and the hole in the side was temporarily barri- 
caded up. A large portion of the bow, containing the 
hawsepipes, part of the turtle-deck plating, and a 
considerable portion of the shell plating, was torn 
clean away from the ship, and lay suspended over the 
port bow by. the cables, being a source of great 
anxiety lest, if the ship should roll, it would knock a 
hole through the thin plating forming the shell of the 
ship. 


One of the features noticed on the survey of the| pe 


bow in dock was the excellence of the material used 
in its construction. In some places the plating and 
frames were doubled up like a concertina, and in 
no case was there a sign of fracture in the material ; 
in fact, the ductility of the steel was perfect. This is 
the more gratifying to the builders of the vessel, as the 
whole of the material used in her construction was 
rolled in their own works at Jarrow. 

After the collision occurred the fog increased con- 
siderably, and the utmost exertions were made to 
clear the anchors with a view to anchoring the vessel 
until the fog lifted ; but they were hopelessly fouled 
in the wreckage over the bow, and before they could 
be cleared the vessel had drifted on to the ground. 
Owing to the peculiar position of the propellers in this 
class of vessel, it was known that she was simply 
settling on the tips of her propeller blades, and it says 
much for the strength of the ship, that, though she was 
seven hours in this position, beyond the propeller 
blades being bent considerably, the shaft struts and 
the hull in their vicinity were not in the least damaged. 

The accident was all the more regrettable, as on the 
previous Tuesday the vessel had very successfully com- 
pleted her full-speed trials. Her contract speed was 
27 knots for three hours’ continuous steaming ; but 
ehe actually made 27.934 knots. Her average for six 
runs past the mile-posts was 28.274 knots per hour, 
and her fastest time for the measured distance was 
1 minute 55 seconds, which equals 31.3 knots or 36 
statute miles per hour. During the trial there was an 
entire absence of flames from the funnel, and the abso- 
lute freedom of vibration which made her sister ship, 
the Janus, so conspicuous was equally noticeable in the 
Lightning. The coal consumption for the three hours 
was exceedingly low, viz., 14 tons. After the three 
hours’ trial was over she was put through the usual 
steering trials, which were also eminently satisfactory. 

The repairs are being carried out by the dockyard 
authorities at Chatham under the superintendence of 
Mr. Crocker, the chief constructor. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 30. 

Tue depression in iron and steel continues, but 
prices do not weaken. Large consumers will not cover 
winter at this time. Immense quantities of pig iron 
bought during the summer have yet to be delivered. 
Peollostion is increasing. Bessemer contracts cannot 
be made until lake ore prices are fixed. Coke is to be 
advanced on January 1; anthracite is dull; early 
winter requirements have been filled ; bituminous coal 
production is increasing. Steel billets are down to 
19 dols. at mill. New orders for finished products 
come inslowly. This week’s reports from Chicago and 
other western markets show strength. Telegraphic 
advices from southern points show weaker quotations 
on winter pig iron or new iron made from furnaces 
lately put in blast. The manufacturers count on an 
enlarging demand. Millowners are not seeking large 
orders at present, but all conditions are favourable to 
greater activity. The enormous productive capacity 
clearly maps out the course of trade. The rushing 
demand we experienced last season cannot be re- 
peated, asa year ago we made 162,000 tons of pig a 
week, and now 220,000 tons; consumers know they 
can be supplied at reasonable prices. More favour- 
able reports are received from shops and factories. 
Trolley line construction promises to be good. The 
opening of Congress is earnestly awaited by manu- 
facturing interests. It is proposed to raise an agita- 
tion if the President does not agree to an advance 
in duties on wool, and certain lines of manufacturing 
interests have determined to make a fight on the 
question. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a strong market 
last Thursday forenoon, the turnover amounting to about 
20,000 tons, one-half Scotch and the other hematite iron, 
one line of the latter being for 5000 tons. Prices were 
firm, a rise of 1d. to 2d. per ton being registered. In the 
afternoon there was a strong demand for iron for ‘‘ bear” 
covering purposes, owing to the hope that had been 
held out by Lord Provost Ball for an early termination 
of the Clyde w: dispute. Fully 30,000 tons were dealt 
in, and tendon se" a smart rise. At the close Scotch 
stood 6d. up from the preceding afternoon, Cleveland 4d., 
and Cumberland hematite iron also 6d. per ton. The 
settlement prices at the close were: Scotch iron, 47s. 14d. 


rton ; Cleveland, 38s. 44d. ; Cumberland and Middles- 
saber hematite iron, 48s. 3d. and 46s. 14d. per ton 
respectively. About 10,000 tons of iron changed hands 
on Friday forenoon, when prices were just the least thing 
back from those of Thursday afternoon, the drop ranging 
from 3d. to 14d. per ton. Prices were still a little easier 
in the afternoon, and close on 20,000 tons of iron were 
dealt in. At the close of the market the respective settle- 
ment prices were 47s. 14d., 38s. 3d., 48s., and 46s, 14d. 
per ton, Business was quiet on Monday forenoon, and 
the tone was dull. About 15,000 tons of iron were sold, 
and at the close there was a drop all round of 2d. to 4d. 
rton. In the afternoon the tone was firmer, with an 
indisposition to sell. Prices rallied from 4d. to 1d. per 
ton. The turnover was from 10,000 to 12,000 tons. 
At the close the settlement prices were, respec- 
tively, 47s., 38s., 488., and 45s. 74d. per ton. There 
was very little doing in the pig-iron warrant market on 
Tuesday forenoon, when about 10,000 tons of iron 
changed hands. Prices were very firm on ‘‘bear” re- 
me en and both Scotch and Cleveland recovered 

fonday’s losses at 47s. 14d. and 383. 3d. per ton respec- 
tively. Prices were a shade easier—4d. per ton in the 
afternoon on ‘‘ bear” selling. A lot of option dealing took 
place, including which the turnover would reach about 
25,000 tons. The settlement prices were, respectively, 
47s., 38s. 14d., 483. 14d., and 453. 9d. per ton. The 
markeb was very quiet this forenoon, and the tone was 
dull, but Scotch iron maintained its price. In the after- 
noon about 20,000 tonschanged hands, 8000 tons being hema- 
tite iron. Prices declined a little, and the settlement quota- 
tions were 47s,, 38s., 48s., and 45s. 9d. per ton respectively. 
The following are the current quotations for a few special 
brands of makers’ No.1 iron: Calder, 50s. 6d. per ton ; 
Clyde, 51s.; Gartsherrie and Summerlee, 51s. 6d.; Colt- 
ness, 533. 6d.—the foregoing all shipped at Glasgow; 
Glengarnock a at Ardrossan), 50s. 6d.; Shotts 
erst at Leith), 53s.; Carron (shipped at Grange- 
mouth), 52s. per ton. The output of pig iron is still 
being maintained, the number of blast-furnaces in actual 
operation continuing at 78, as compared with 67 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 3058 tons, against 5926 
tons in the corresponding week of last year. hey in- 
cluded 140 tons for Australia, 130 tons for France, 325 
tons for Italy, 370 tons for Germany, 690 tons for Hol- 
land, smaller quantities for other countries, and 1207 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant: stores stood at 332,842 tons yester- 
day afternoon, as compared with 327,965 tons yesterday 
week, thus showing for the past week an increase 
amounting to 4877 tons. During the month of November 
the stocks in the Glasgow stores increased to the extent 
of 17,704 tons, with warrants in circulation for 314,000 
tons. 


Finished Iron and Steel.—Some of the local steel and 
finished iron works are —wgpa J out a lot of material, but 
cep d quietness is the rule. At the Clyde Bridge 

teel Works, where some of the melting furnaces were 
laid off for heavy repairs that were needed, operations 
are — going on full swing. There are numerous orders 
on hand. 


Sulphate of Ammonia.—Towards the end of last week 
prices for this commodity were ranging round 8J. 15s. per 
ton, and since then the price has been down nominally at 
81, 12s. 6d. per ton, but no fresh business has been reported. 
The market continued absolutely idle. The year’s ship- 
ments to date are considerably over 3000 tons in excess of 
those for the corresponding portion of last year. 


Glasgow Copper Market.—One lot of 25 tons of copper 
was sold last Thursday forenoon, when the price fell 
3s. 9d. per ton, and in the afternoon 125 tons were dealt 
in, the close showing no change in prices. The market 
was a blank on Friday forenoon, but prices were steady. 
In the afternoon 100 tons changed hands, and the quota- 
tions advanced 1s, 3d. per ton, the cash price at the close 
for buyers being 43/. 6s. 3d. per ton, with the three 
months’ price at 43/, 15s. per ton. On Monday forenoon 
100 tons were dealt in, and the price fell 7s. 6d. per ton. 
The quotation was 1s. 3d. per ton lower in the afternoon, 
when 25 tons were dealt in. Yesterday forenoon 100 tons 
were sold at unchanged prices, but no business was re- 
ported in the afternoon, when prices rallied 1s.. 3d. to 
2s. 6d. per ton. Copper was not in much demand to-day, 
and at the close the price was down 2s, 6d. per ton. 


Clyde Shipbuilding: Launches in November.—During 
last month thirteen new vessels gating 27,886 tons 
were launched from Clyde shipbuilding yards, compared 
with nine vessels of a total of 19,542 tons in the corre- 
= Eepaees month of last year. For the eleven months of 
this year the vessels launched number 204, aggregating 
331,486 tons, a total which has not even been exceeded ; 
indeed, it exceeds last year’s total by 22,655 tons. One 
war vessel, the Jupiter, of 15,000 tons, was included in 
the month’s launches; and amongst the other steamers 
there were the Okara, 5290 tons, built by Messrs 
William Denny and Brothers for the British India Steam 
Navigation Company, and the Kirkhill, 3570 tons, built by 
Messrs. Russell and Co., Port Glasgow, for Messrs. James 
R. Cuthbertson and Co., Glasgow. The other steamers 
launched during the month were much smaller. Only 
one sailing vessel of any consequence in the month’s 
launches was the Hoodburn, a barque of 1500 tons, built 
by Messrs. Russell and Co. for a Greenock firm. Not- 
withstanding the unsettled condition of Clyde industries, 
a number of important orders have been placed during the 
month, the amount of the work contracted for being set 
down at 40,000 to 50,000 tons. Obher orders are said to 
be in the market, only awaiting a settlement of the wages 
dispute to be placed. 





Glasgow Hydraulic Power Works.—It is reported that 


there have been 62 applications for power from the Glasgow 
Hydraulic Power Supply to operate goods and passenger 
lifts. Of that number, 35 lifts are at present at work, and 
the rest are being erected. 


Mechanical Tramway Motors for Glasgow.—The Glas- 
gow Corporation’s sub-committee on mechanical motors 
have just reported that they had met, and, after full con- 
sideration of the question, were of opinion that it was 
desirable that some form of mechanical motor should be 
tried on one of the tramway routes, provided the com- 
mittee, on inquiry, are satisfied that such motor would be 
more efficient and economical than the present mode of 
haulage. With that object they recommend that an 
exhaustive inquiry should be made as to the various 
motors in actual work under conditions similar to those of 
the route proposed to be experimented on, and that the 
remit to them should be extended accordingly, with 
power to call in such technical assistance a3 they may 
consider necessary. 


Enginecring Managership, Fairficld Works.—Mr. Alex- 
ander Gracie has been appointed engineering manager at 
the Fairfield Works. Mr. Gracie has been for a consider- 
able time at Clydebank. He was attached to the drawing- 
office staff first, and after being two years with Messrs, 
Denny and Co., Dumbarton, he, six years ago, returned 
to Messrs, Thomson as assistant manager, a position 
which he held since that time. He has had, therefore, large 
experience of first-class marine work of all types. 





Roya. Institution. — The following are the lecture 
arrangements before Easter: Professor John Gray 
McKendrick, Professor of Physiology in the University 
of Glasgow, six lectures (adapted to a juvenile auditory), 
on “Sound, Hearing, and — ” (experimentally 
illustrated); Professor Charles Stewart, Fullerian Pro- 
fessor of Physiology, R.I., eleven lectures on the ‘ Ex- 
ternal Covering of Plants and Animals: its Structure 
and Functions ;” the Rev. Philip H. Wicksteed, four lec- 
tures on ‘‘Dante;” Professor H. Marshall Ward, Pro- 
fessor of Botany in the University of Cambridge, three 
lectures on “‘ Some Aspects of Modern Botany ;” the Rev. 
William Barry, D.D., four lectures, ‘‘ Masters of Modern 
Thought— Voltaire, Rousseau, Goethe, and Spinoza ;” Pro- 
fessor C. Hubert H. Parry, Professor of Musical History and 
Composition at the Royal College of Music, three lectures 
on ‘* Realism and Idealism in Musical Art” (with musical 
illustrations) ; the Right Hon. Lord Rayleigh, Professor 
of Natural Philosophy, R.I, six lectures on ‘‘ Light.” 
The Friday evening meetings will begin on January 17, 
when a discourse will be given by the Right Hon. Lord 
Rayleigh, on ‘‘ More about Argon ;” succeeding discourses 
will probably be given by Professor Burdon Sanderson, 
Mr. W.S. Lilly, Dr. John Murray, Mr. J. J. Armistead, 
Dr. Edward Frankland, Mr. A. R. Binnie, Mr. Sidney 
Lee, Professor T. R. Fraser, Professor Dewar, and other 
gentlemen. 





DERAILMENT AT CroyDON.—An accident which might 
have been attended with very serious consequences to life 
and limb, had it not been for the splendid action of the 
Westinghouse brake, occurred on August 31 last at the 
East Croydon station of the London, Brighton, and South 
Coast Railway. As the express from London Bridge to 
Eastbourne, consisting of a tender, engine, and 14 vehicles, 
was approaching the station, the rear 10 vehicles became 
derailed at the \V-crossing of the crossover road. The 
train was made up of three portions, the second and third 
being slip portions for Worthing and East Grinstead re- 
spectively. The first vehicle derailed was the trailing 
four-wheeled van of the first portion, and of this only the 
trailing wheels were off the rails. The two slip portions 
of the train became detached from the front portion and 
from each other, and ran for 150 yards with all their 
wheels off the rails and only about half a coach length 
between the two rear rs! before coming to rest. 
Eleven passengers complained of injury, and two of the 
guards were knocked about, but in no case were the in- 
juries of a serious nature, which was marvellous consider- 
ing that all the vehicles were derailed, and the speed at 
the time of the accident was estimated by the driver 
as about 45 miles per hour, although Lieut.-Colonel 
Addison ia his — considers that this estimate is 
somewhat high. The damage to the vehicles, also, was 
not very serious considering the circumstances, but 
naturally the ———— way suffered not a little. As to 
the cause of the accident, the inspecting officer found it 
difficult to decide, but considering that the outer rail at 
the crossing itself was lower than the inner, although 
there was superelevation on either side, and that the 
crossing timber at this spot was slightly rotten at one end, 
and the chairs and fastenings were not very fast, he comes 
to the conclusion that it was due to the light van between 
two heavy vehicles jumping off the rails, partly, at any rate, 
owing to the oscillation set up by the state of the perma- 
nent way atthisspot. Headmits that the defects were not 
serious, but they certainly existed, and there appeared no 
other adequate cause for the derailment. The slipping 
of the two portions of the train was owing to the cords, 
which are used to actuate the slipping apparatus, having 
been pulled taut assoon as the vehicles became derailed, 
and Lieut.-Colonel Addison recommends that rather more 
slack be left in them in future. As soon as the portions 
were slipped, the Westinghouse brakes were automatically 
applied, the end taps naturally not having been closed by 
the guard, as is done when slipping. The report con- 
cludes as follows: ‘*If any further proof of the immense 
value of automatic brakes be necessary in the present day, 
the results of this accident should, I think, satisfy every 
one. Twoportions of the train, consisting respectively of 
five and four vehicles, ran separated, and pate behind 


one another, for 150 yards off the rails, and came to a 
standstill with comparatively little injury to passengers 





or rolling stock.” 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway.—The most important 
development in the controversy over the proposed amal- 
gamation of the Hull and Barnsley Railway and the 
North-Eastern Company. was the speech delivered on 
Tuesday last by Mr. C. H. Wilson, M.P. for Hull. This 
gentleman. in the most unequivocal manner, advised the 
people of Hull to support the proposal. The only argu- 
ment that weighed with him was that the shipping trade 
of Hull was not flourishing, but it was going backward, 
owing to the competition of other ports—Grimsby, Bos- 
ton, and the Ship Canal. He warned them that the com- 
petion of the Manchester Ship Canal was a thing to be 
reckoned with, and nob pooh-poohed. His own firm had 
to run steamers to Manchester and Liverpool, in order to 
retain their hold on the trade of the Scandinavian and 
Baltic ports. He denied that the amalgamation would 
create any greater railway monopoly than that which 
existed at the present time, if the two companies now 
worked together. The North-Eastern had a command of 
money which enabled them to give the trade facilities 
which would be absolutely necessary if Hull were to com- 
pete with other ports. He and his firm had come to the 
conclusion that with certain guarantees the proposed 
transfer would be in the interests of the town. 


Barnsley andthe Midland Railway.—There is reason to 
believe that the efforts which are being put forth by the 
people of Barnsley to induce the Midland Company to 
extend to Bradford the line which they are constructing 
from Sheffield to Barnsley, will be marked by success. 
This scheme, if carried out, would not only serve an im- 
portant district, but it would also enable the Midland to 
shorten their route to the north by 18 miles. Moreover, 
their expresses could avoid the congested lines between 
Sheffield and Leeds. 


Improvements at Leeds New Station—An important 
series of alterations has been going on at the Leeds New 
Station for the past two years. They consist, shortly, of 
the demolition of the existing booking offices, the erection 
of a much more spacious station, the extension of most of 
the platforms at each end, with a consequent Le gery 
of the roof, and other improvements. The whole of the 
existing frontage, including the narrow span of roof near 
New Station-street, is to be taken down. The main plat- 
form will be 1450 ft. long, nearly double its present length, 
and the length of the other platforms will be extended by 
some hundreds of feet. The public health and the comfort 
of the inhabitants of the eastern portion of the city of 
Leeds will be greatly enhanced by the erection of about 
200 excellent cottages by the railway authorities, in conse- 
quence of the clearance rendered necessary by the Marsh- 
lane tunnel works. 

Tron and Steel Trades.—While the firms engaged in the 
heavy steel branches are slack in general lines, there has 
been a distinct advance during the last week or two in 
the lighter industries, including crucible steel, tools of all 
kinds, steel for woollen and cotton machinery, cutlery, 
silver ard electro plate. If it were not for the armour- plate 
and railway work, the largest establishments would not have 
very much todo. The Clyde strike is largely responsible for 
this, because it has rendered almost idle the departments 
for the production of marine shafting and other material. 
The tendency to prefer Siemens-Martin steel to Bessemer, 
which has been observed for several years, still goes on, 
and it is a long time since so little Bessemer was made in 
Sheffield as is the case at the present time. The bar iron 
trade, which has been satisfactory both in price and de- 
mand for a couple of months, shows symptoms of going 
back. This also is attributed to the strike already men- 
tioned. Scotch iron and steel masters, finding a great 
shrinkage in the local demand, are competing for orders 
with other districts. Prices: Hematite irons, 57s. 6d. to 
65s. for mixed numbers; Lincolnshire forge iron, 393, ; 
foundry iron, 42s. ; guaranteed Bessemer billets, 5/. 12s. 6d. 
to 61. ; bar iron, 5/. 10s. at the works; Siemens Martin 
steel (average), 7/. 7s. 6d. 


_ The Coal Trade.—The continued mildness of the weather 
is seriously checking the demand for house coal, and the 
result is seen in the increase of stocks at some of the pits, 
The tonnage taken by the manufacturers, however, in- 
creases almost daily, indicating an improved state of the 
local industries. t classes of coke for steelmaking 
—— sell readily, and prices are steadily going up. 

here is a falling off in shipping, and an increase in the 
requirements of railway and gas companies. Prices at 
the pits: Silkstone bests, 8s, 6d. to 9s. 6d.; seconds, 
7s. 6d. to 8s.; Barnsley house, 8s.; steam coal, 6s. to 
7s. 6d. ; Barnsley hards, 6s, to 7e. 6d. ; slack, 2s. 9d. to 42, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty large attendance on ’Change here, and the tone of 
the market was more cheerful than it has recently been. 
Although nearly everybody spoke cheerfully of the future, 
very little business for forward delivery was transacted. 
In the early part of the day, No. 3 g.m.b. Cleveland pig 
iron changed hands at 37s. 104d., but later on 38%. became 
the general f.o.b. price, and the latter figure was rea- 
lised. No. 1 Cleveland pig was quoted 38s. 9d. Middles- 
brough warrants were steady throughout the day at 
38s, 2d. cash buyers. No. 4 foundry pig was 37s., and 
white 353. Grey forge was stiff, and, in fact, there was 
= little obtainable. It was said that some had been 
sold at 363., but sellers as a rule put the _— at 36s, 3d. 
East coast hematite pig iron was in fairly good request, 
and prices were steady. About'463. 6d. was generally 
named for early delivery of Noe, 1, 2, and 3, but some 


producers reported that they experienced no difficulty in 
obtaining more than that price. On the other hand, 
however, there were firms, it was raid, ready to take less 
than 46s, 6d. for mixed numbers. Spanish ore prices were 
very little changed. Ore nierchants complained very 
greatly that present market quotations were altogether 
upremunerative, but, notwithstanding this, there were 
sellers of rubio at 12s, 9d. ex-ship Tees. Some buyers 
would not offer more than 12s. 6d., and a little business 
was recorded at 12s, 74d. To-day our market was, if 
anything, a shade weaker, owing to the easing of warrants 
in Glasgow. Quotations, however, for makers’ iron were 
practically unaltered. Middlesbrough warrants opened 
at 38s. O4d., and afterwards eased to 37s. 114d., which 
was the closing cash price of buyers. 


Make and Disposal of Pig Iron.—The returns of the 
Cleveland Ironmasters’ Aesociation, showing the make 
and disposal of pig iron in the north of England during 
November, are fairly satisfactory, considering the time of 
year. They, however, show an increase in stocks, not- 
withstanding the reduced make. Of 141 blast-furnaces 
built, 93 were in operation, 48 being on Cleveland and 45 
producing other kinds, including hematite, spiegel, and 


November was 120,287 tons, or 7002 tons less than in 
October. The production of other kinds of pig iron 
reached 124,823 tons, or 677 tons more than during the 
preceding month. The total output of all kinds of pig 
iron was thus 245,110 tons, being 6325 tons below the 

roduction for October, when there was one more furnace 

lowing than at the end of November. At the end of last 
month the total stocks of pig iron stood at 271,284 tons, or 
4011 tons more than at the end of the previous month, the 
increase being in public stores, makers’ stocks showing a 
reduction. Theshipments of pig iron from Middlesbrough 
during November reached 79,970 tons. This is 11,655 tons 
less than in October, and 11,287 tons below the shipments 
for November, 1894. 


Manufactured Iron and Steel.—Manufactured iron and 
steel keep quiet, and prices, though not quotably changed, 
are weakish, the difficulties in engineering being chiefly 
responsible for this. Common iron bars are 4/. 17s. 6d. ; 
iron ship-plates, 4/, 153. ; steel ship-plates, 5/. ; iron ship- 
angles, 4/. 12s. 6d. ; steel ship-angles, 4/. 15s. ; and heavy 
steel rails, 4/. 12s, 6d.—all less the usual 24 per cent. for 
cash except rails, which are net. The accountant to the 
board of conciliation and arbitration for the manufac- 
tured iron and steel trade for the North of England has 
just certified the average net selling price for the two 
months ending October last at 4/. 14s. 11d., which is 7d. 
below the previous ascertainment. According to the 
sliding-scale arrangement, wages for December and 
January will be unaltered. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Last week’s shipments of coal from Cardiff 
attained a total of 300,000 tons. It is considered probable 
that the demand for steam coal will continue active during 
the next few weeks; prices have not, however, yet quite 
recovered from recent depression. The best descriptions 
have made 10s. to 103. 6d. per ton, while secondary 
qualities have brought 9s. 3d. to 9s. 9d. per ton. The 
comparative mildness of the weather has reduced the 
demand for household coal; the inquiry for all descrip- 
tions is, however, slowly increasing. No. 3 Rhondda 
large has made 10s. per ton. The iron ore trade has con- 
tinued active; the best rubio has made 11s, 9d. to 12s. per 
ton. The manufactured iron and steel trades are well em- 
ployed, but few fresh contracts have been secured ; 

uotations for steel rails have experienced scarcely any 
change. 


Pembroke Dock.—The Admiralty Intelligence Depart- 
ment is so favourably impressed with the central position 
of Pembroke Dock, and the facilities of the haven 
generally, that it will probably be shortly utilised as a 
naval intelligence station in direct communication with 
headquarters. 


London and South Wales Ratlway.—The plans of this 
proposed line were duly deposited on Saturday, and ex- 
tending as they do over 171 pages, they represent probably 
the largest railway scheme submitted to Parliament in re- 
cent years. The engineers of the scheme are Sir J. W. 
Szlumper, Messrs. T. Forster, Brown, and Rees, and Mr. 
W. W. Szlumper. The consulting engineer is Mr. J. Wolfe 
Barry, who is also consulting engineer of the Barry Docks 
and Railway Company. 
crossed by a bridge, with one span of 300ft., and four 
spans of 200 ft. each, 80 ft. above the highest spring tides. 

his bridge will be constructed about two miles 
below Chepstow. Running along Breachley Point, 
the Severn is to be crossed to Austcliffe by a viaduct, 
consisting of one span of 600 ft., with 142ft. clear head- 
way above the highest spring tides, and 25 spans of 
200 ft. each, — from 142ft. to 100ft. clear head- 
way. The total length of the viaduct, which will 
extend from the Wye to the other side of the Severn, will 
be 3300 yards. 


The “ Andromeda.”—The first-class protected cruiser 
Andromeda was commenced on Monday at Pembroke, 
the first keelplate being laid in the same slip from which 
the line-of- battle ship Renown was launched May 8. The 
slipway is being extended by the Admiralty Works De- 
partment, as the Andromeda will be the most a 
vessel ever built at Pembroke. The Andromeda, whic! 
is of the Diadem class, will be built of steel sheathed with 
wood and copper. She will have a coaling capacity of 2000 
tons, and she is expected tosteam at the rate of 204 knots 
per hour. Her sister ships the Diadem, the Europa, 





and the Niobe will be built by contract. The Andro- 
meda’s principal dimensions will be: Length between 


basic pig iron. The make of Cleveland pig iron during |g 


‘The Wye is proposed to be} w. 


7OI 
perpendiculars, 435 ft.; breadth (extreme), 69 ft. ; 
draught, forward, 24 ft. 3 in.; alt, ~ & ins 


displacement at the load draught, 11,000 tons. Her 
engines will be of 16,500 indicated horse-power, sup- 
plied with steam of 100 1b. pressure per square inch by 
Belleville water-tube boilers. Messrs. R. and W. Haw- 
thorn, Leslie, and Co., of Newcastle-on-Tyne, have the 
contract for the engines. The Andromeda will be built 
from designs furnished by Sir W. H. White, Director of 
Naval Construction at the Admiralty. 


Barry Railway.—The Barry Railway Company has 
determined to throw open its main line between Barry 
and Pontypridd for passenger traffic. The new service 
will comprise four trains each way daily. An extersion 
to Barry Island will be opened, it is expected, before the 
close of next year. 


Barry.—An embankment across Barry Harbour, which 
will effect an extension of the railway system to the 
island, will shortly be completed, as well as a breakwater, 
which the Barry Railway Company is constructing at the 
instance of the Board of Trade. A railway tunnel on the 
island is also making satisfactory progress. With regard 
to the deep lock entrance, which is being carried on by 
ir J. Jackson, a staff of men has this week been put on 
the work of removing the masonry, with the view of form- 
ing an entrance from the deep lock into the main dock. 
Messrs. Price and Wills have also undertaken the cutting 
for the entrance passage between the main dock and the 
new east dock. 





THE STOCKHOLM EXHIBITION, 1897.—It has now been 
decided that this exhibition will open May 15, 1897, 
and close October 1. The largest buildings will be an 
industrial hall, covering an area of some 150,000 square 
feet, and a machinery hall, covering an area of about 
100,000 square feet. Entries must be made before May, 
1896. The exhibitors are themselves to defray the expenses 
of stands, cases, &c., of which sketches must accompany 
the entries ; the exhibitors receive, however, with the 
entry forms, sketches and suggestions. Swedish exhibitors 
have to pay for space, whilst Danish and Norwegian 
exhibitors are exempt from this charge. Steam, water, 
gas, and electricity, as well as motive power from revolv- 
ing shaft, are available, subject to a fixed rate of charges ; 
the expense of connection comes upon the exhibitor. 

Tue GeRMAN MerrcHant Navy.—According to the 
latest statistics the German merchant navy comprised 
3665 vessels, with an aggregate tonnage of 1,553,902 re- 
gister tons. Of the above number 2622 were sailing 
vessels and 1043 steamers. The latter had an aggregate 
tonnage of 893,046 register tons, the crews amounting to 
25,199 hands. On the North Sea coast were 2645 vessels, 
including 653 steamers; and on the Baltic coast 1020 
vessels, including 390 steamers. Of the sailing vessels 
295 were iron vessels, 143 were built of steel, and 6 of 
iron and steel, whilst 2001 were built of hard wood and 
iron, 1 of soft wood and iron, and 3 of hard and soft wood 
in connection with iron. 





LONDON AND NorTH- WESTERN Rattway.—The London 
and North-Western and Caledonian Railways have again 
made considerable alterations in the train service to 
Scotland by the west coast route, especially in the night 
express from Euston to Dundee. Through carriages for 
Dundee (with sleeping accommodation) are now run on 
the8 p.m. express from Euston to the north, and a direct 
connection has been provided, enabling passengers to reach 
Dundee at 6a.m. instead of 7.30a.m. as formerly. The 
fast sleeping saloon express leaving Euston at 11.50 p.m. 
is due to arrive in Glasgow at 7.50 a.m., Edinburgh 7.50, 
and Aberdeen at 11.25 the next morning. The only stop- 
pages made by the train between London and Glasgow 
are at Crewe and Carlisle, the object being to insure an 
uninterrupted and comfortable night journey at a uniform 
rate of speed. The train starts from No. 6 platform at 
Euston, and the sleeping saloons are ready for occupation 
any time after 11 p.m. Corresponding trains leave Glas- 
gow at 10.45 p.m. and Edinburgh at 10.50 p.m. on week- 
days for London, reaching Euston at 7.30 a.m. A fast 
express leaves Aberdeen at 7.30 p.m. on weekdays, and 
arrives at Euston at 8 a.m., enabling passengers from 
stations on the Great North of Scotland Railway to dine 
before leaving for the south. 





Exectric Light1na REGULATIONS. —Lord Kelvin, Mr. 
Preece, and Major Cardew, the committee of 
experts appointed by the Board of Trade, have, it is 
understood, presented their report on the questions which 
were referred to them as a result of the recent conference 
on the proposed new electric lighting regulations, pre- 
sided over by Sir Courtenay Boyle, the permanent 
secretary of the department. The principal matter on 
which the committee were asked to advise was as to the 
definition which should be officially laid down to consti- 
tute ‘‘low pressure.” As presented to the conference, 
the revised regulation of the Board of Trade proposed 
that a pressure which could not at any time exceed 300 
volts, if continuous, or the equivalent of 150 volts, if 
alternating, should be deemed a low-pressure supply ; but 
the Institution of Electrical Engineers urged that 600 
volts should be accepted as the low-pressure limit. Dr. 
Hopkinson stated that, with the five-wire system, elec- 
tricity was already being supplied in Manchester at a low 
pressure of 400 and 450 volts, without any serious conse- 
quence. The electrical committee of the London Chamber 
of Commerce advised that the low-pressure limit should 
be raised to 500 volts, and other experts considered that, 
in view of the advance made in electrical science, it was 
no longer necessary to draw any distinction between 





alternating and continuous currente, 
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Performing the Tem 
xistence of Earth-Air Electrical Currents,” 


Shield. 2. ‘‘On the 
by Professor Riicker, 
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Old Kent-road (canal bridge entrance). 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF EN- 
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as read: ‘‘ Fencing Gates for Winding Shafts,” by Mr. William 
Hay. ‘A Boring below the Blackshale Coal at Apperknowle, 
near Sheffield,’ by Mr. G. E. Coke. The following papers will be 
open for discussion : 1894.—‘‘ Report of the Flameless Explosives 
Committee of the North of England Institute; Part I., Air and 
Combustible Gases,” by Mr. A. C. Kayll. Adjourned from 
Leicester meeting, January 26, 1895. 
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62.) ‘Poisoning of Horses by Lathyrus Sativus,” by Mr. F. G. 
Meachem. (Trans. Fed. Inst., vol. x.. page 183.) ‘The White- 
haven Sandstone Series,” by Mr. J. D. Kendall. (Trans. ed. Inst. 
vol. x., page 202.) The following papers will be read: ‘‘ A Short 
History of the Jameson Coke Oven,” by Mr. John Jameson. 
‘* Safety Explosives,” by Bergassessor Winkhaus. ‘‘Shot-Firing 
in Fiery and Dusty Mines,” by Bergrat H. Lohmann, 
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Tue subject of light railways is again attracting 
attention. Within the last few days two associa- 
tions have been formed with a view to forwarding 
the interests of light railway construction, and 
pressing the subject on the attention of Parliament 
with a view to getting the existing law on the sub- 
ject modified. The first of these associations, in 
point of date, is to be known as the Light Railway 
Association, and was the outcome of a meeting held 
at 17, Victoria-street. On the following day an- 
other conference was held at the Westminster 
Palace Hotel, and another association was formed, 
the name of which, so far as we could hear, was 
not announced. Whether these two associations 
will work in concert or not we do not know, but 
apparently their aims are very nearly alike. 

Sir Albert Rollit, M.P., took the chair at the 
second meeting, held on the 28th ult. He opened 
the proceedings by an address, which was followed 
by a discussion, and the movement of resolutions. 
Sir Albert is known to have taken considerable 


‘AGE . . . . . 
~ interest in this matter, and, moreover, is an admir- 


able chairman, his powers being somewhat taxed in 
keeping the meeting in hand. It need hardly be 


09) said that much of the old ground was covered 


once more, and several of the speakers branched 
off on side issues. That is inevitable. So many 
people think that their own special notions, or the 
particular little bit of knowledge they have, is the 
foundation-stone upon which the whole structure 
rests, that it is impossible to keep a public assembly 
Moreover, it is a well- 
known phenomenon that the majority of persons 
when they are speaking in public lose the faculty 
of estimating time. Under these circumstances it 
is fortunate that the meeting decided to appoint a 
committee ‘‘to formulate general detailed pro- 
posals, and to report;” but when we learn that 
‘‘every chairman of a county council in England 
and Wales be written to asking him to serve on the 
committee,” we tremble for the report. 

Two of the chief points brought up at this 
meeting were tabooed.at the Board of Trade 
Coriference on the subject convened by Mr. Bryce 
at the end of last year.* These were the ae 
Bryce plainly told his audience that it would-be 


* Sce ENGINEERING, vel. lviii , page 769. 





useless to look for money from Parliament for 
local purposes. That as a general principle is 
sound, but it is not, as hardly any rule is, of 
universal application. Each locality—each city, 
town, parish, or village—is a unit of the State; a 
compound unit, for we must go to the family for 
the simple unit. Now it would be manifestly 
injudicious to take money from the national trea- 
sury to supply a wealthy city with new municipal 
buildings, an improved water supply, or an electric 
light installation, or a parish with a new vestry 
hall. If communities want such things, let them 
pay forthem. That is sound reasoning, because 
these things are for the more particular benefit of 
the communities themselves. So it should be with 
light railways ; at any rate, the same reasoning 
applies. But if we come to examine the matter, 
we find that the case of an agricultural district, 
wanting a light railway, and that of a prosperous 
town or city—and happily most of our towns and 
cities are still fairly prosperous—wanting a water 
supply, donotgoonall-fours ; fortheagricultural inte- 
rests, if we may believe what is told us, are so hardly 
pressed that they cannot raise the money for the con- 
struction of these railways. Now self-help is a very 
fine thing, both for individuals and districts, but it is 
not everything, and it is of the very essence of our 
civilisation that no one can stand alone. Further, 
no one can fall without doing something towards 
bringing down others. The question is, can we 
afford to let agriculture fall? or, having let it fall, 
is it not to the interest of the State to do something 
towards putting it on its legs again? Cities have 
grown rich, manufacturers have grown rich, by the 
aid of mechanical science applied to the useful arts 
—in other words, the steam engine—and this has 
been at the expense of agriculture. Do we 
not owe the agriculturist some reparation? That, 
however, is a point of ethics, a domain into which 
it is better not to intrude, so we will confine our- 
selves to whether it is not to the advantage of the 
country to make reparation to the agriculturist. 

There can be but one answer to the question 
whether this country—essentially a manufacturing 
country as it is—can do without agriculture. Un- 
doubtedly it cannot. Agriculture is still our greatest 
industry, and whatever the future may have in 
store—say in another 100 years—for the present we 
must do something towards feeding ourselves. We 
have still vast areas of country the only use 
for which is the production of food. We are not so 
superior to all other nations in manufacturing 
facilities that we can afford to let the capital repre- 
sented by those areas lie idle. There are many 
things we now import that might be raised on that 
land, and there is the labour for that purpose in the 
country, or rather men capable of the labour, some 
of them a burden to the State, many more being 
sent abroad for want of occupation. In the neigh- 
bourhood of large towns, agriculture, in the shape of 
market gardening, flourishes. We see the land so 
hard worked that one crop is sown before another 
is gathered, and yet beyond the radius of horse 
traction, notably within a short distance of the 
metropolis, it does not pay to keep farms in cultiva- 
tion, even if there is no question of rent. Those 
who speak for agriculture at these light railway 
conferences say this is due to want of transit. For 
our own part, we think this is but part of the tale, 
but still it is an important part. Now if better 
communication is going to help agriculture, and if 
agriculture has not the means to help itself, we hold 
it is the duty of the country at large, that is to 
say, it is to the interest of the country at large, to 
provide the means for securing this better com- 
munication. 

If our agricultural facilities were so spent that 
there were no possibility of the industry standing 
against foreign competition, the case would be dif- 
ferent ; but that, we think, no one contends. The 
soil is not exhausted, the climate is not so entirely 
unpropitious. There may be some things that we 
had better import than grow. Wheat may be one, 
that is a point for experts to decide. Supposing 
that to be so, if the same applied to all the food- 
stuffs we now buy from abroad so largely, our case 
must be serious indeed. But facts do not lead to 
this conclusion, for there are many things that 
command large prices in cities, for which in coun- 
try districts there is no market. That points to 
want of communication. Agriculture is not begging 
for an indefinite subsidy—such as protection would 
be—in asking for State aid to conatruct light 
railways, it is simply asking for assistance in finding 
the plant that will help it to do its legitimate work ; 
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work that has passed from it by reason of circum- 
stances that havesogreatly enrichedthe towns. There 
are those who say that the mainspring of the British 
farmer’s distress is his own want of sense, his failure 
to accommodate himself to a new environment. A 
favouriteinstance of this is the example of the cheese 
factories of America. There may be truth in this. 
No doubt the British farmer is too conservative; he 
fails to grasp the advantages of the factory system. 
That is largely the result of isolation, a want of 
larger intercourse with the world, and it is perhaps 
here that a better means of communication would 
work as much good as in any other respect. A high 
authority on the question said to us lately that the 
great use of light railways would be to take the 
present farmers to the workhouse and bring a more 
intelligent race ontothe ground. We have a better 
opinion of the class. 

So much may be said upon State aid. If light 
railways are a partial solution of the problem of 
agricultural depression—they cannot be a complete 
solution—and if agriculture cannot pay for them, 
it isas much the duty of the State to step in, as it 
would be its duty to protect a coast town from a 
hostile attack in case of war, or—to take an in- 
stance more apposite—to find money for railways 
in any of our dependencies abroad ; a thing not 
beyond precedent, as Mr. Cyril Dodd pointed out 
last week. 

Turning to the question of gauge, there is not 
much to be added to what we have so often said 
before. A light railway is not necessarily a narrow- 
gauge railway, that is, railways may be light 
and wide. The great advantage of a standard 
gauge for a light railway is that the goods wagons of 
trunk lines may be run over it. The circumstances 
that makes heavy permanent way necessary are high 
speed and long trains, which naturally necessitate 
heavy locomotives. One of the speakers last week 
said that if standard gauge were adopted, it would 
not be light railwaye, but branch lines, that 
would be constructed, and that, therefore, all the 
existing Board of Trade regulations would have to 
be enforced. Of course one of the first things 
necessary is to get the Board of Trade require- 
ments relaxed for light railways; but we would 
point out that it is not gauge, but speed, which 
chiefly governs the necessity for a heavy permanent 
way, and the need for precautions for public safety 
in the way of signals, brakes, fencing, &c. The 
advantage of being able to take produce from 
the farm to the city terminus without breaking 
bulk, would, in our opinion, be sufficient, in 
the great majority of instances, to turn the scale 
in favour of standard gauge. Narrow gauge 
undoubtedly has advantages, in some cases suffi- 
cient to warrant its adoption. No one, wesuppose, 
would wish to alter the Festiniog Railway to stan- 
dard gauge, and in other very hilly districts it 
would not be desirable to have a standard line. 
Breaking bulk at the trunk line station would be a 
preferable alternative. Narrow gauge has also the 
advantage that wagons can be more easily brought 
on to the fields ; but we think that when this argu- 
ment is brought forward, people generally have in 
mind the portable railways, so largely used on planta- 
tions, rather than anything which could properly be 
called a light railway. Perhaps some day a really 
convenient and practicable system of transferring 
wagon bodies from underframes may be introduced, 
a fact which would do much to bring narrow gauge 
to a nearer equality with standard gauge, but in the 
present state of engineering practice we are of 
opinion that the latter is preferable, excepting in 
exceptional cases and in mountainous districts. 

On the question of rates a good deal was said at 
the recent conference. One enthusiastic and perti- 
nacious member of the Railway Reform Associa- 
tion appeared to wish to turn the conference into 
a discussion on the reduction cf railway rates all 
round. It is no good making light railways unless 
they are going to charge less than the heavy ones, 
was the purport of his argument. Now we think 
there is little hope that a light railway will not charge 
higher than a trunk line. That is of the nature of 
things. Wholesale must be cheaper than retail, 
big parcels than small. By all means let the 
farmer make the best bargain he can with the 
light railway, but he should bear in mind that the 
practical question is whether the light railway will 
carry himself and his produce less expensively and 
more expeditiously than the work is now done, and 
not whether the new system falls short of some 
ideal standard that the conditions of things put out 
of reach. 





Our theme to-day is “‘ Light Railways,” and we 
conclude it is light railways the agriculturist is 
satisfied he wants. Whether the railway shou!d 
run on the public road or on its own land is a ques- 
tion of detail, though, of course, a highly important 
detail. The matter of safety we have discussed 
before in dealing with an excellent paper by Mr. 
Acworth, read at the Society of Arts early 
in this year.* We think all classes are now 
agreed that people may be trusted to look 
after themselves a little. We are too grand- 
motherly in England in this respect. It is not, 
however, necessary that because a line starts on 
private property that the public road should not be 
used throughout its length, or vice versa ; and here 
again local conditions must rule. Mr. Elliot 
Cooper, who has had a good deal of experience in 
the construction of light railways abroad, and who 
made an excellent speech at the meeting, gave 
instances in which it was cheaper to run on private 
ground fora time rather than stick to the road. 
The roadside wastes were suggested as suitable for 
railway purposes. That would do much to spoil 
the pleasantness of the country; but that, we 
suppose, is a circumstance we must submit to, 
however much we may regret it. 

There is, of course, an alternative to the light 
railway or steam tramway. We refer to the 
traction engine—freed from the legislative tram- 
mels by which it is at present bound—for goods 
traffic, and the motor-car for passenger traffic. To 
draw a load on rails is far easier than to draw 
it on even the best-laid road, but the rails have the 
disadvantage that vehicles cannot overtake and 
pass each other. This practically necessitates the 
traffic being under the control of one authority or 
corporation, for the pace of the slowest must regu- 
late the rest. Further, it would not be possible 
for railway wagons to run on the road, and we yet 
lack that perfect means of conversion or trans- 
ference from one set of wheels to another, to the 
desirability of which reference has already been 
made. Whether, even if some device of the 
kind were forthcoming, the virtues of inde- 
pendence would counterbalance the advantages 
of rails, is a question which can only be discussed 
in relation to the special features of each case. 
As matters stand, the advantages of rails decidedly 
preponderate in the case of goods transport where 
the traffic is at all constant. For passengers the 
case may be a more open one. 

All these, and other points, will, however, be 
doubtless considered by the committee to be ap- 
pointed in connection with the recent conference, 
and when the report is issued we may hope for 
more light on the whole subject. 





PLYMOUTH AS A PORT FOR 
ATLANTIC LINERS. 

THE advent of the Hamburg-American Atlantic 
steamers to Plymouth for the debarkation of east- 
bound passengers and mails, is worth more than a 
passing reference in view of the splendid time 
made by the Great Western Railway train from 
Plymouth Harbour to Paddington, the distance of 
246 miles 77 chains being done in 265 minutes, 
excluding stoppages. This is equal to 55.9 miles 
per hour. The run from Swindon to Paddington 
was done at 62.6 miles an hour. This performance 
is so remarkable that probably the management is 
surprised, and it is to be hoped that the run will be 
made the basis for some rearrangement of the times 
for the Flying Cornishman. The time is 37 minutes 
less than is taken by the best train at present. 
Next month, we understand, the 10.45 down South 
Wales express is to run to Newport—143 miles 
25 chains — without stopping. As an earnest of 
awakened enterprise this is satisfactory, and we 
trust it will not be confined to the South Wales 
trains. The first Hamburg-American boat arrival, 
which resulted in this splendid run, was on Wed- 
nesday morning, the 27th ult. The steamer, the 
Fiirst Bismarck, passed the Lizards at 2.50 a.m., 
and arrived inside Plymouth Breakwater at 5.33 
4M. The Great Western Railway Company’s 
tender, which was waiting for the arrival of the 
steamer, immediately took off the passengers, mails, 
and about 5 tons of specie. A special train, which 
was in readiness, left the docks at 7 a.m. for 
London with 33 passengers and the mails and 
specie, and arrived at Paddington station at 11.45 





* See ENGINEERING, vol. lix., page 314. 





A.M., having called only at Exeter and Bristol. The 
details of this run are as follow : 

m. ch. b. 

Plymouth (Harbour) dep. a.m. 7 7 
(3 minutes for detaching pilot outside Millbay). 
53 0 Exeter ee arr. 8 13 


» dep. 8 19 
128 49 Bristol arr. 9 38 
” oe dep. 9 42 ; 
169 55 Swindon ... . paes, 10 31 (r8 ‘niga 
246 77 Paddington arr. 11 45 62.6 mph. 
Average Speed. 


Plymouth Harbour to Exeter 53 m. 0 ch. in 66 min. = 48,1 
Exeter to Bristol... so Og? Gh 1B ap OTA 
Bristol to Paddington ...118,,28 ,, 123 ,, =67.7 
Including Stops. 
Plymouth Harbour to Paddington, 246 miles 
77 chains in 278 minutes = 53.3. 
Excluding Stops. 
Plymouth Harbour to Paddington, 246 miles 
77 chains in 265 minutes = 55.9. 
Speed was reduced through Newton Abbot, Teign- 
mouth, and Dawlish Tunnels, Taunton, and Bath. 


Lead. 
Three eight-wheel corridor bogies, approxi- Tons. 
> ... = 69 


mate weight ... re eee “6 
Two six-wheel bullion vans, approximate 
weight... oP ate ee as — 
Two six-wheel guards’ vans, approximate 
weight... ie ee Pi ee a> = ae 
Total (unloaded)... «. =121 


Lccomotives. 

Plymouth to Exeter, ‘‘ Excalibur,” 5 ft. 6 in. 
our-coupled bogie, cylinders 18 in. by 26 in. 
Exeter to Bristol, ‘‘ Dreadnought,” 7 ft. 8 in. 

single bogie, cylinders 19 in. by 24 in. 
Bristol to Paddington, ‘‘ Kennet,” 7 ft. 8 in. 
single bogie, cylinders 19 in. by 24 in. 


The run from Plymouth to Exeter, over several 
miles of 1 in 40 banks, at an average speed of 48 
miles an hour, was splendid work. It may be 
interesting to compare the performances between 
New York and London vid Plymouth, and the 
usual run vid Southampton. The Fiirst Bismarck 
left New York atl p.m. on the 21st ult., so that 
the time to Paddington, allowing for difference in 
longitude, is 6 days 17 hours 54 minutes. The 
difference in favour of the Plymouth route over the 
Southampton route is between four and five hours, 





THE KIEL EXHIBITION OF 1896. 

Tue International Naval and Fishery Exhibition 
which is to be held at Kiel from May to September, 
1896, is an appropriate sequence to the opening of 
the North Sea-Baltic Canal last summer. It is 
eminently suitable that a city which claims to pos- 
sess the finest bay and harbour on the German coast 
for naval and mercantile requirements ; which is, 
moreover, the terminus of the new navigable 
channel that will exercise no small influence 
on German trade, and may, in the future, 
be of incalculable value to the German Navy ; 
should organise such an exhibition, and look 
forward with confidence to a _ successful re- 
sult. Although the approaching Kiel Exhibition 
is'a private enterprise, we have good reason to 
state that its chief object — unlike that of some 
previous local exhibitions—is not to make money for 
its promoters. lts main purposes are, to empha- 
sise the importance of Kiel as a great maritime 
centre ; to increase its trade; and especially to show 
the world that German advancement innaval matters 
is as rapidasin mostother industries. The Exhibition 
is patronised by the German Government, and is 
warmly indorsed by the municipality, the Mayor 
of Kiel being at the head of the enterprise. For 
these reasons we believe that many English manu- 
facturers and others concerned in the maritime 
interests of this country, will find it to their profit 
to participate, more especially because at the pre- 
sent time we can ill afford to neglect any oppor- 
tunity of keeping to the front, or of having doubts 
thrown on our supremacy as shipbuilders and of 
the numberless dependent and associated indus- 
tries. 

The Kiel Exhibition will be divided into three 
main groups: A, Navigation on the sea, with 18 
classes ; B, River navigation, with two classes ; and 
C, Fisheries, with seven classes. The details of 
these classes are as follow : 


A.—WNavigation on the Sea. 


Class I.—Sea and coasting sailing vessels, models 
and drawings of modern and historical types. 

Class II.—Paddle and screw steamers, models 
and drawings. 








Dec. 6, 1895. ] 


ENGINEERING. 


i 











Class III.—Motor boats of every description, 
models and drawings. 

Class I1V.—Race cutters, sailing yachts, &c., 
models and drawings. 

Class V.-—Equipments for vessels of every de- 
scription, such as masts, sails, rigging, anchors, 
chains, &. 

Class VI.—Engines, boilers, and fittings, models 
and drawings. Furnaces, fireboxes, feed pumps, 
feed heaters, &c. 

Class VII.—Construction of veesels, models and 
drawings. Arrangement of engines with regard 
to vibration. Water-tight compartments. 

Class VIII.—Propellers, models and drawings. 
Paddle-wheels, screws, twin screws, and other 
systems. Propelling by direct action of water, &. 

Class IX.—Coal and other fuels. 

Class X.—Nautical instruments. Compasses, 
sextants, steering apparatus, alarm signals, sirens, 
ship lanterns, electrical installations of all descrip- 
tions. 

Class XI.—Lighthouses, lifeboats, 
wrecked vessels, &c. 

Class XII.—Food and food preparing appliances, 
baking ovens, filter apparatus for.drinking water, 
conserves of meat, ice machines, kitchens, &c. 

Group XITI.—Cabin and saloon fittings, bedding, 
hammocks, lights, ventilators, refrigerators, &c. 

Class XL[V.-—Equipment of the crew. Clothing, 
pantry, weapons, &c. 

Class X V.—Naval hygiene, ventilation, heating, 
pharmacy, surgery. 

Class X VI.—Installations for manceuvring sails, 
for charging and discharging cargo. Cranes, 
winches, installations for coaling on sea. 

Class X VII.—Materials used in ship construc- 
tion. Wood, iron, steel, tinplate, armour-plate, 
copper, hemp, linen, cotton, canvas, rope, paint, 
We. 

Class X VIII.—Marine literature, marine paint- 
ings, charts, statistics; results of scientific naval 
research. Meteorological observations. 


saving of 


B.—Navigation on Rivers, de. 

Class XIX.—River steamers, tugs, ferry boats, 
ice-breakers, appliances and vessels for raising 
wrecks, models and drawings. Warehouses, in- 
stallations for charging and discharging cargo, &c. 

Class XX.—Models and drawings of harbours, 
wharves, docks, pontoons, sluices, improvement of 


rivers, &c. 
C.—Fishery. 

Class XXI.—Sailing vessels and steamers for 
sea-fishing, models and drawings. 

Class X XI[.—Equipment, outfit, apparatus, and 
implements for whale and seal fishing, and for mis- 
cellaneous fishing. 

Class X XIII.—Coast fisheries. Vessels, equip- 
ments, nets, and other apparatus for fishing. 

Class XXIV.—River and lake fishing and appli- 
ances. 

Class XXV.—Salted and preserved fishes for 
food, utilisation of fish residues. 

Class XX VI.—Fishing huts, dresses and equip- 
ment. 

Class XX VII.—Aquariums. 

It should be mentioned that the favourably 
situated Bay of Kiel will give an opportunity of 
exhibiting actual vessels of any class, and, indeed, 
ships and their evolutions are intended by the 
directors of the Exhibition to form one of the 
popular attractions during the summer. It will 
be seen from the foregoing classification that 
there are few subjects, especially in Division A, in 
which we, as a nation, are not deeply interested, 
to maintain our credit and advance our trade. It 
is, therefore, of much importance to those control- 
ling a large variety of industries in this country, 
that they should decide promptly whether their 
interests will be better served by participating 
in this Exhibition, or by refraining from doing so. 
English exhibitors may not be justified in expecting 
that any new trade with Germany would be created 
for them ; it is the amount of foreign business and 
of prestige they would lose, by staying away, 
which should influence their decision. It is not 
probable, nor in our opinion is it desirable, that 
a British section should be formed ; the experience 
gained at Antwerp in 1894 justifies that conclusion, 
but we understand that the directors of the 
Exhibition will extend to all foreign exhibitors 
the same courtesies and help which they give 
to their own. The London Chamber of Commerce 
has, in consequence of an official invitation, formed 
& very responsible committee of publicity and 





advice, and to the Secretary of the Chamber, Mr. 
Kenric B. Murray, Botolph House, Eastcheap, 
inquiries should be addressed, before January 15, 
1896. In subsequent articles we shall give more 
definite information as to the progress of this very 
interesting and important enterprise. Meanwhile 
we are in a position to state the scale of charges 
for space, and some of the general regulations that 
apply to foreign and German exhibitors. There 
will be six classes of space allotted, at a varying 
price per square foot, as follows : 


1. Space in inclosed rooms, per square 8s. d. 

foot of floor ... ne = ae 6 
2. Space in inclosed rooms, per square 

foot of walls... ae aa ee : 3s 
3. Space in open halls, per square foot 

of ground floor... sae ee 0 10 
4, Space in open halls, per square foot 

of wall ae ae ve a 0 10 
5. Space in grounds __... = ee 0 6 
6. Space on tables provided by the 

Exhibition, extra ... ase ase 0 4 


The organisers are evidently going to adopt the 
admirable plan first brought to perfection by Mr. 
Camille Krantz, the director-general of the French 
section in Chicago, in 1893, of a series of separate 
rooms for classified exhibits. Exhibitors will have 
to undertake the decoration of these rooms, subject 
to the general approval of the direction. Goods 
shown may be marked ‘For sale,” but it is not 
clear whether any deliveries will be permitted until 
the close of the Exhibition. The arrangements for 
reception, unpacking, storing cases, and removal 
appear to have been carefully considered, with a 
view to assisting exhibitors. Doubtless detailed 
information on various matters relating to trans- 
port, customs, means and cost of handling goods, 
charges for storage, &c., will be shortly issued. 





THE STREATHAM CABLE TRAMWAY. 

THREE years ago* we gave an account of the 
new line opened by the London Tramways Com- 
pany, Limited, between Kennington and Streatham- 
hill. A tramway had existed for some years be- 
tween Kennington and Water-lane, Brixton, but 
this had been taken up and rebuilt in a form to adapt 
it to cable traction. It had also been extended 
up the steeper portion of Brixton-hill, and carried 
forward to the end of Telford-avenue in Streatham- 
hill. The success of the undertaking was imme- 
diate and remarkable. Previously a ten minutes’ 
omnibus service had sufficed for all the traffic 
between Brixton and Streatham-hill, but the tram- 
way company boldly started with a two minutes’ 
service in the busy times of the day, and a three to 
four minutes’ service in the slack periods, and the 
result must have far exceeded their expectations, 
an abundance of passengers being forthcoming. 
The installation was part of a much larger plan to 
link London and Croydon by a complete system 
of tramways, and during the past year a 
further instalment of the scheme has _ been 
constructed carrying the lines on to Streatham. 
Unfortunately at one point in the ‘‘ village,” as the 
older inhabitants please to call it, the main road is 
too narrow to accommodate two lines of rails with 
the necessary space at each side, and for the pre- 
sent the tramway ends at the entrance to this neck, 
but it is quite certain that the check is only tem- 
porary, and that in the near future some method 
will be found, either by setting back the shops, or 
by diverting one line of rails through another road, 
to carry the system forward to Streatham Common 
and Norbury. At present the length is, from 
Kennington to the power-house at Streatham-hill, 
2? miles; from Streatham - hill to Streatham, 
? mile. 

In our former account we gave as full a description 
of the plant as was possible without the aid of 
engravings. It was laid out, of course, with a view 
to ultimate extension, ample engine and boiler 
power being provided, and space being left for the 
entrance and exit of a second rope. The altera- 
tions have, however, involved some very difficult 
construction under the roadway in consequence of 
the necessity of keeping the traffic running from 
7 a.m, till 12.30 4.m., or 174 hours out of the 24. 
The designs were made by Mr. James More, engi- 
neer to the contractors, Messrs. Dick, Kerr, and Co., 
Limited, of Kilmarnock, and 101, Leadenhall-street, 
E.C., and have been carried out successfully without 
any stoppage of the cars, a matter of great import- 
ance both to the company and the public. Those who 








* See ENGINEERING, vol. liv., page 731, issue of De- 
cember 9, 1892. 





read our former article may remember that a heavy 
second motion shaft, driven by 24 hemp ropes at 
21 revolutions a minute, extends across the power- 
house, the shaft being about parallel to the line of 
tramway outside. At each end of this shaft is a 
grooved wheel, 11 ft. in diameter, driving a cable 
at aspeed of 8 milesan hour. These wheels are 
the most interesting features in the installation. 
In the early days of cable railroads immense 
ingenuity was expended in getting sufficient grip 
on the cable to drive it, and many of the methods 
adopted were constant sources of expense, anxiety, 
and stoppage. Nowa pull of 4 to 6 tons is put on 
a cable by merely passing it rather more than half 
round an 11-ft. grooved pulley. The sides of the VU 
are lined with white metal, and make a very acute 
angle with one another, so that an intense grip is got 
on the sides of the cable. As this has a hemp core, 
it is sufficiently elastic to undergo the compression 
without injury, and to readily free itself on the 
emerging side of the pulley. The Brixton cable is 
driven from the Streatham end of the second motion 
shaft, and the Streatham cable from the Brixton end; 
hence it follows that for a short distance the two 
cables lies side by side in each track, moving in the 
same direction. This is to enable the car-driver to 
release one rope and take up the other. He brings 
the grip-car or ‘‘dummy” to rest over the two 
cables and opens the jaw wide. The rope to which 
he is attached then springs out, as it is drawn side- 
ways at that point by guide pulleys, while the other 
rope falls in and is secured on the grip being again 
closed. 

The cable is 3$ in. in circumference. The first 
one employed was, owing to adverse circumstances, 
not long-lived. The second, by Messrs. George 
Cradock and Co., of Wakefield, proved exceptionally 
durable, and ran 123,120 miles in 855 days. Of 
course it had some repairs during the time, failing 
strands being replaced, and some short lengths re- 
newed by splicing. Still it gave anexceptional result. 
This cable has just been replaced by a new one, but is 
still available for repairs, as obviously it does not 
do to splice a piece of new cable into one that is 
partly worn. The weight of the cable is 1 ton per 
1000 ft., or nearly 30 tons for the Kennington- 
Streatham-hill section. The total power available 
for the entire line is 600 horse- power, of which 200 
to 250 horse-power are required for the longer 
section with its 27 cars. The engines and boilers 
are in duplicate, and with the rest of the machinery 
were supplied by Messrs. Dick, Kerr, and Co. At 
present the car-house, or, as it is called in America, 
the ‘‘car-barn,” is being raised, and a second 
storey is being built to accommodate the vehicles. 
The new line has been inspected and passed by the 
Board of Trade, and everything is ready to start 
as soon as the Local Board has completed some re- 
arrangements of the footpath to give increased width 
of roadway. 





RAILWAY PROJEOTS IN 
PARLIAMENT. 

WE continue our review of railway schemes re- 
garding which intimation has been given prepara- 
tory to the presentation of Bills in the next session 
of Parliament. In our previous article (page 670 
ante) we described the most important competitive 
schemes ; the others, to which we now direct atten- 
tion, although of less importance, nevertheless show 
that our railway management is alive to the smallest 
wants of their clientéle, for the lines are mostly ex- 
tensions to suit local needs, or for the improvement 
of existing routes. 

The Midland Railway Company have long since 
ceased to confine themselves to the part of the 
country that their name indicates, but yet it is 
somewhat of a surprise to find them seeking powers 
to construct a harbour. The projected works are 
at Heysham in Morecambe Bay, and comprise two 
breakwaters of 1100 and 1130 yards length respec- 
tively, and a jetty of 440 yards length. It further 
emphasises the extent of the operations of this 
company to find that they project, in combination 
with the Great Northern Company, a railway on 
the extreme east of England, connecting Runton 
in Norfolk to Mundesley in the same county. This 
line will pass through Runton, Cromer, Northrepps, 
Overstrand, Sidestrand, Trimingham, and Giming- 


m. 

In Wiltshire the Midland and South-Western 
Junction Railway is to be extended by a branch off 
the line near Marlborough, and again joining the 
line near Wolfhall, traversing the while through 
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Preshute, Savernake, Wootton Rivers, Burbage, 
Grafton, and Great Bedwyn. 

Mundesley will be well provided with railway 
connections in the near future, for in addition to 
the authorised line of the Midland and Great 
Northern Companies, and to the proposed connec- 
tions of the Midland referred to above, the Great 
Eastern Railway seek powers to construct a line 
beginning at the Walsham Station on the East 
Norfolk Railway, and ending with a junction with 
the Mundesley branch near Antigham-road, North 
Walsham. 

The Great Northern, like their compeers, have 
two or three pages of the Gazette ; but there is little 
of consequence notified for parliamentary sanction. 
In Derbyshire they propose a short extension of 
their Leen Valley line through Pleasley, Shire- 
brook, Langwith, and into Notts at Warsop, with 
a branch line to the Sutton and Shirebrook Col- 
lieries ; while a scheme in the same district autho- 
rised three years ago isabandoned. New footpaths, 
diversions of roads, principally to decrease the 
small number of level crossings, and the pur- 
chase of land in several districts, complete the 
demands of this line. 

The London and North-Western Railway Com- 
pany put forward a modest programme of one short 
line, and a few widenings and diversions. The 
new line is to connect their West Leigh branch, 
near Pennington Station, with their Bedford Leigh 
branch at Leigh. The widenings pass through (1) 
Runcorn, Keckwick Moore, Acton Grange, Walton 
Inferior, Warrington, and Little Sankey; (2) 
Llanasa, Trewaelod, Gronant, Prestatyn, Rhudd- 
lan, and Rhyl; (3) from Warren-street, Rhyl, to 
Foryd Junction in the Vale of Clwyd; (4) from 
Foryd Station to Abergele Station. In conjunction 
with the Lancashire and Yorkshire Railway Com- 
pany the North-Western apply for powers to con- 
struct a new line commencing by a junction with 
the East Lancashire Railway, near Preston Junc- 
tion Station, and terminating in Penwortham by a 
junction with the North Union Railway. The 
following widenings and deviations are also pro- 
jected by the two companies : (1) at Penwortham, 
on the North Union Railway ; and (2) at Preston, 
on the Ribble Branch Railway. The North- 
Western by themselves seek powers for the follow- 
ing widenings and deviations: (1) between the 
north side of Dock-street, Preston, and a point 
150 yards south of the bridge carrying Pedder- 
street ; (2) between a point 40 yards south of the 
bridge over Chatham-street, Preston, and the 
bridge carrying Pedder-street ; (3) a deviation of 
the Preston and Longridge Railway from near its 
junction with the Preston and Carlisle Railway to 
near the bridge carrying Leighton-street, Preston. 
The two companies in conjunction propose to make 
a new railway commencing with a junction with the 
Blackpool and Lytham branch of the Preston and 
Wyre Railway near Cow Gap-lane, Blackpool, and 
terminating in the township of Medlar-with-Wes- 
ham by a junction with the same railway near the 
Kirkham North Junction signal cabin. The Pres- 
ton and Wyre line is also to be widened and im- 
proved between Cow Gap-lane and its terminus in 
Blackpool. 

The Lancashire and Yorkshire Railway Com- 
pany contemplate considerable interference with 
one or two streets in Manchester, in order to pro- 
vide for a new line commencing on the north-east 
side of the approach road to Victoria Station, and 
terminating by a junction with the widening of the 
Manchester and Leeds Extension Railway on the 
south-west side of the bridge now in course of con- 
struction for carrying that widening over Long 
Miligate. For the construction of this railway 
they require to divert a portion of Corporation- 
street and Cheetham Hill-road and the tramways 
laid therein, such divergence commencing near the 
junction of Carter-street with Corporation-street, 
and terminating in the township of Cheetham, in 
Cheetham Hill-road, near the junction therewith 
of Park-street. At Brighouse the main line is to 
be deviated for 460 yards from the bridge carrying 
the highway from Huddersfield to Bradford over 
the main line. In addition, a few bridges on the 
company’s system are to be widened or otherwise 
altered. 

The Manchester, Sheffield, and Lincolnshire 
Railway come to Parliament with a very long pro- 
gramme, but one that mostly relates to matters of 
detail. Their railway to London needs, it seems, a 


small extension in the neighbourhood of Harrow, 
beginning by a junction with railway No. 8, set 


forth in the Act of 1895, and ending with another 
junction with the same line in the parish of Willes- 
den, the length being abouta mile. Railway No. 9 
is to be abandoned altogether. The new railways 
that are being made by this company in the Mid- 
lands involve the stopping and diversion of roads 
and footpaths in Hucknall Torkard, East Leake, 
Stanford-upon-Stour, Barrow-upon-Soar, Rothley 
and Thurcaston, Leicester Abbey, St. Mary, 
Leicester, Cosby, Ashby Magna, Lutterworth, 
Shawell, Eydon, and Helmdon. The watercourse, 
known as the Brent Feeder, in Willesden, is also 
to be diverted. Extensions of time are sought in 
many of the company’s undertakings. 

It will be remembered that last session the Lan- 
cashire, Derbyshire, and East Coast Railway Com- 
pany abandoned a good deal of their former ambitious 
programme, restricting themselves chiefly to the 
part: projected in Derbyshire and thence eastwards. 
To improve their connection with the colliery dis- 
tricts of Derbyshire and Nottingham, the company 
now seek powers to make some short lines. The 
first is to be called the Shirebrook Branch Railway. 
It will commence in the parish of Warsop by a 
junction with the Lancashire, Derbyshire, and 
East Coast Railway near where it crosses the 
Midland line, and will end in the parish of 
Pleasley, passing through Upper Langwith and 
Shirebrook. The second, called the Barlborough 
Branch Railway, will commence in Clowne by a 
junction with the Lancashire, Derbyshire, and East 
Coast Railway, and will terminate near the west 
siding of the Barlborough Colliery. Railway No. 15 
of the Act of 1891, which lies wholly in the parish 
of Tuxford, is to be deviated, commencing with a 
junction with the Lancashire, Derbyshire, and 
East Coast Railway where it crosses the Great 
North Road, and terminating with a junction with 
the Great Northern Railway south of the Tuxford 
Station. 

A new company has been formed to construct 
several local lines in the vicinity of Sheffield. 
Branching off the Manchester, Sheffield, and Lin- 
colnshire, some distance from Victoria Station, 
there will be three lines, one going through the 
districts of Brightside, Bierlow, Attercliffe, Atter- 
cliffe-cum-Darnall, and Darnall, another going 
through Attercliffe-cum-Darnall, Nunnery, and 
Darnall, and a third through Attercliffe, Attercliffe- 
cum-Darnall, Darnall, Handsworth, and Norman- 
ton Springs, in the West Riding of the county of 
York, Beighton, Mosborough, MHackenthorpe, 
Kckington, and Killamarsh, in the county of Derby, 
terminating near Spinkhill, on the Lancashire, 
Derbyshire, and East Coast Railway. Running 
powers from Victoria Station to the new lines, and 
from Spinkhill to Birley Colliery, are sought. 

The North-Eastern Railway Company have a 
shorter programme than usual. They propose to 
build two new lines, of which one is very short. 
The first will connect Killingworth to Gosforth. 
It will commence by a junction with the Newcastle 
and Berwick Railway at the north end of Killing- 
worth Station, and will end near the Gosforth 
Park Hotel, passing through Long Benton. The 
second line will be wholly in the parish of Cotting- 
ham, commencing with a junction with the Hull 
and Scarborough Railway, near Walton-street level 
crossing, and ending at the Hull, Barnsley, and 
West Riding Junction Railway, near Spring Bank- 
road. There is also to be an alteration of the York 
and Newcastle Railway for 570 yards, including the 
crossing of the River Browney, and an alteration 
of the Lanchester Valley branch at the same spot. 

Very little railway work is projected in London. 
Probably the most important scheme is the widen- 
ing of the Metropolitan line to suit the extra traffic 
which will be involved when the Manchester, Shef- 
field, and Lincoln lines and the new London and 
Swansea line are completed, for both utilise the 
company’s railway as far as Aylesbury. They 
also propose a short length of railway near South 
Kensington Station, presumably as a siding ; and 
this necessitates the closing of Pelham-crescent and 
the use of the ground, while Pelham-place is to be 
connected with the Fulham-road by a new street. 
The Baker-street and Waterloo Railway Company 
seek an extension of the period granted to them, 
and they also propose a short branch from Upper 
Baker-street to the west end of Melcombe-place, 
near Harewood-square. This will bring the pro- 

osed line into touch with the extension of the 

nchester, Sheffield, and Lincolnshire Railway, 
and will make another link between the great trunk 





lines north and south of the Thames, 





The City and South London Railway seek powers 
to purchase lands in the Borough, and to sink 
temporary shafts in Southwark in connection with 
the extension of their subways in that district. 

It is proposed to extend the Ealing and South 
Harrow Railway, authorised last year, by an exten- 
sion from the terminus then arranged for at Harrow- 
on-the Hill, and the new length will run through 
Hillingdon, Beaconsfield, Chipping - Wycombe, 
while junctions are to be made from Harrow with 
the Midland and South-Western junction line 
from Willesden, and one through to the district of 
Paddington, these branches serving the parishes of 
Willesden, Twyford, Acton, Hammersmith, St. 
Mary Abbot, Kensington, Chelsea (detached), 

The South-Eastern Railway Company propose 
some widening works between Cannon-street and 
Charing Cross, in the vicinity of the Waterloo and 
Blackfriars roads, and if the result is a cessation of 
the invariable delay on this run, much gain will 
accrue alike to the public and the company. Of 
course power is also sought to underpin the houses 
in the vicinity of the works. The branch line from 
the London and Greenwich Railway at St. Mary, 
Rotherhithe, to St. Paul’s, Deptford, is also to be 
widened, and in addition the company wish to 
close some level foot-crossings at New Hythe and 
substitute paths along the railway to a bridge, 
54 yards from the crossing. Land and property 
adjoining the Folkestone Central Station and in 
Sheire are to be acquired, and it is sought to extend 
the time for the completion of the Port Victoria 
Dock works and the jetty at Lydd on the Kentish 
coast. 

A new line is to start from the Colchester branch 
of the Great Eastern Railway within the parish of 
Ilford, one terminus ending near Chigwell-row Re- 
— Ground, and the other at Townswood 

ill. 

A railway is to be constructed bya private com- 
pany, branching off the London Brighton line 
near West Grinstead Station, and passing through 
the parishes of Cowfold, Shermanbury, Twineham, 
Bolney, Lindfield, Hurstpierpoint, and Cuckfield, 
at the latter place again joining the London Brighton 
Railway system. Obviously it is to be worked by the 
company named. The railway is about 12 miles 
long, connecting two of the north and south lines of 
the Brighton Company, and shortening the cross- 
country run between the west and Tunbridge Wells. 
The London, Brighton, and South Coast Company 
themselves have a short Bill, the principal feature of 
which is the extension of the system of widening re- 
cently carried out between Victoria and Streatham 
Common. The widening is now to be carried all the 
way to Croydon instead of stopping at Streatham. 
Again, the company’s line between Croydon and 
Wimbledon, through Beddington, Mitcham, and 
Merton, is to be widened. The Portsmouth Har- 
bour Station is to be enlarged by the construction 
of a carriage-way on wharving to be constructed, 
and the Portsmouth Town Station improved, neces- 
sitating the closing of some streets. Several foot 
crossings are to be closed, while some alterations 
on the Merstham line are projected. 

The Cheadle Railways, Mineral, and Land Com- 
pany, Limited (it is somewhat unusual to find a 
railway company under the Limited Companies 
Act) promote a Bill for two short lines. No. 1 
will commence in the parish of Draycott-in-the- 
Moors by a junction with their authorised line, 
and will terminate near the Roebuck Inn, 
Cheadle. No. 2 will commence by a junction with 
No. 1 near Littley in Cheadle, and will terminate 
near Birches Barn in the same parish. 

The scheme for the construction of a railway line 
between the parishes of Padstow and St. Issey, in 
Cornwall, originally authorised in 1882, is now re- 
vived, and power is sought to proceed with the 
short line, ostensibly as an extension of the system 
of the London and South-Western. 

In the Isle of Wight the Newport, Godshill, and 
St. Lawrence Railway Company propose to build a 
line commencing in the parish of Godshill, and 
terminating in Steephill Castle grounds. This will 
necessitate an alteration in level of a part of the 
railway authorised by their Act of 1892. 

Of light railways, two or three are being pro- 
moted. One of them, the Rother Valley line, ex- 
tends from Salehurst, in Sussex, through Ewhurst, 
Northiam, Beckley, and then into Kent, goin 
through the parishes of Newenden, Rolvenden, an 
Tenterden, so that it may be a feeder to the South- 
Eastern line to Hastings. Another of these light 
railways is the Cawood, Wistow, and Selby line, 
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NOTES. 

Tae Gun Triats oF THE ‘‘ BUENOS AIRES.” 

AFTER waiting nearly a week for a clear horizon, 
the gunnery trials of the Buenos Aires—the Argen- 
tine cruiser built by Sir W. G. Armstrong, Mitchell, 
and Co.—were successfully carried out off on Wed- 
nesday last off Tynemouth. In a former issue (see 
page 567 ante) we gave a description of the vessel, 
together with an account of her performance on 
trial, when, it will .be remembered, she made a 
speed of 23.202 knots on a six hours’ run with 
four-tenths of an inch of air pressure, We also 
illustrated the vessel at the time, and we propose 
giving later some illustrations of her guns. The 
armament consists of two 8-in. quick-firing guns 
placed forward and aft respectively, giving direct 
ahead and astern fire, with a considerable range also 
on each side, four 6-in. guns, six 4.7-in. guns, ten 
3-pounder guns, and six 37-millimetre Maxim- 
Nordenfelts. The 8-in. guns, like all the Elswick 
guns on board, have a length of 45 calibres. They 
are fitted with a simple and effective automatic 
breech opening and closing mechanism and electric 
training gear. In other respects also the armament 
of the Buenos Aires is remarkable. We shall give 
a full description of it with the illustrations we are 
about to produce, and for the present will, there- 
fore, be content with saying that a long programme, 
during which the mountings and ship structure 
were thoroughly tested, was gone through with com- 
plete success. 


Tue Waste or SHIPPING. 

Lloyd’s return of shipwrecks and other removals 
from the register of ships during the past quarter 
is heavier than it has been in the same months 
for several years, the average difference being quite 
35 per cent., so far as tonnage is concerned. The 
total is exactly double what it was two years ago ; 
moreover, it is considerably above the average 
quarterly total for four years. The tonnage removed 
is usually about 50,000 tons a month, but then it 
should be remembered that this is out of a total of 
something like 23 million tons, so that the loss rate 
is not high, being 2.2 per 1000 per annum. For the 
three months in question the removals were at the 
rate of 60,000 tons per month, the total for the 
quarter having been 209 vessels of 180,166 tons. 
When we come to examine the details, however, we 
find cause for congratulation in this increase, for 
the excess of tonnage removed is entirely due to 
the greater tendency to break up old vessels. For 
several years the average tonnage of vessels ‘‘ broken 
up, condemned, &c.,” has been about 17,000 or 
18,000 tons per quarter. Twice it was 27,000 
tons, and once—twelve months ago—it rose to 
30,000 tons. During the past quarter, however, it 
reached the high total of 58,322 tons, the measure- 
ment of 59 boats. More remarkable still, 42,158 
tons of the total was steam, and Britain owned 
of this 24,543 tons. The removal in this way of 
tonnage enables our owners the better to equip 
themselves with modern steamers against foreign 
competition. By misadventure 122,000 tons were 
actually lost. Wrecks make up one-half—69,559 
tons, two-thirds being of steamers. Collisions 
account for the loss of 16,821 tons, and burning 
for 14,393 tons. Of the total vessels ‘‘ removed ” 
74,923 tons were ships and 105,243 tons steamers. 
The proportion of steam to sail ships lost is quite 
two to one. Britain again occupies a most honour- 
able position so far as the percentage of loss to 
the total tonnage owned is concerned. The ratio 
is .7 per cent. ; Italy is highest with 1.35 per 
cent. ; Germany next with 1.23 per cent. ; Nor- 
way, which usually is highest, being third with 
1 per cent., while Sweden comes close up with 
-98 per cent. 








_ PeRsoNAL.—Mr. Fortescue Flannery, M.P., consult- 
ing engineer, of 17, Water-street, Liverpool, has, owing 
to the decease of Mr. Blakiston, taken into partnership 
Mr. Seymour Briscoe Tritton, M.I.N.A., A.M.I.C.E. 
of 8, Great George-street, Westminster. 


, 





EXTENSION OF PETERHEAD HanBouR.—With reference 
to the paragraph on the above subject which appeared in 
our issue of October 11 last, in which it was stated that 
the scheme for the nets of Peterhead Harbour, 
recommended by Mr. William Shield, Harbour of Refuge 
Works, was to be largely modified in consequence of a 
report which had been submitted to the trustees by Sir 
A. M. Rendel, it now appears that the Board of Trade 
refuse to sanction the alterations recommended by Sir 
A. M. Rendel, and adhere to Mr. Shield’s original scheme, 
a is understood, will now be carried out in its 
entirety. 


THE BELFAST AND CLYDE DISPUTE. 
To THe Eprror oF ENGINEERING. 

Srr,—A great deal has appeared in the public press 
about the unfortunate dispute at Belfast and on the 
Clyde. My committee feel, however, that the actual 
facts that led to the strike at Belfast and subsequent 
trouble on the Clyde have never yet been thoroughly 
understood by the public. They therefore instructed a 
gentleman well versed in labour matters to make a 
careful investigation on the spot, and I am directed to 
send you his report. 

My committee, as representing the Associated Master 
Engineers of oye and employers of large numbers 
of members of the Amalgamated Society of Engineers, 
have necessarily a vital interest in this question, and are 
anxious that the points in dispute should be clearly and 
thoroughly understood by them and the public. The 
report is a mere statement of facts, and no comment is 
made on them. 

Yours faithfully, 
Aprian H. Hops, General Secretary. 

Manchester, December 4, 1895. 


Report to the Iron Trade Employers’ Association as to the 
Causes, Conduct, and Present Situation of the Engineers’ 
Strikes at Belfast and on the Clyde. By J. STarroRD 
Ransome, Assoc. M. Inst. C.E, 

In accordance with your instructions I have visitsd 

Belfast and the Clyde, with a view to ascertaining full 

particulars on the points set forth in the above heading, 

and after studying these strikes on the spot, and inter- 
viewing such authorities as were most likely to be able to 
afford reliable information, I beg to submit that : 

To grasp the actual state of affairs with regard to these 
strikes, it is in the first instance necessary to disabuse 
one’s mind of certain misleading statements which have 
been systematically propagated during the dispute. 

Firstly, it has been said that these disputes are ‘‘ strikes 
of shipbuilders.” But such is not the case, as not asingle 
shipbuilder has been called out on strike in either district. 
Both are engineering strikes pure and simple, and have 
been brought about by the Amalgamated Society of 
Engineers, and the strikers are confined to members of 
this society, and non-members in the same trade, who 
have been induced to join them on the strength of receiv- 
ing strike pay from the society. 

The second misleading statement is one to the effect 
that the Belfast masters had made a promise of some sort 
to restore wages to the maximum rate of former times, 
which would entail an advance of 2s. a week. Such a 
promise has never been made, as, apart from the fact that 
the masters repudiate it altogether, the other side have 
entirely failed to substantiate their statement. As a 
matter of fact, the charge was brought by a local official 
of the Amalgamated Society of Engineers, who when 
pressed for an explanation had to admit that, to the best 
of his belief, the promise was made by an individual 
master in course of a private conversation with him. 
Even this vague statement is without support. 

It is true that the general secretary of the union backed 
up his Belfast agent, and in doing so, went the length of 
maintaining that ‘‘themasters had committed their promise 
to writing.” But he has failed to produce the writing in 
question, and there is nothing in the minute-book which 
recorded the interviews between the Masters’ Association 
and the men’s representatives at the time which touches 
on, or evenly vaguely hints at, any such promise or under- 
taking. (See extract attached herewith.) 

Another misleading statement from which the public 
have suffered is one to the effect that the Clyde dispute 
was brought about by what is described as ‘‘ sympathy.” 
That is to say, that while having no dispute with their men, 
the masters wilfully turned them out to starve, &c., in 
order to hamper the Amalgamated Society of Engineers. 
I propose to show, however, hereafter, that the Clyde 
masters were face to face with practically the same de- 
mand as the Belfast firms, and the Amalgamated Societ 
of Engineers merely postponed matters on the Clyde until 
they should have finished with Belfast. 

There is a fourth and relatively unimportant error 
habitually made, and that is the describing of the Clyde 
dispute as a “lock-out.” It may have been in the first 
instance, but at that time it affected less than 300 men. 
The strike which followed immediately, and which quite 
swamped the lock-out, brought out over 3000 men. 

With regard to the pretexts for striking, it is as well to 
deal with the strikes separately, and Belfast being the 
simpler and earlier, I will take it first. 

—— the wages question properly, one must go back 
to 1888. In the four years, 1888 to 1891, the men had 
secured an increase of wages to the extent of 8s. and 5s. 
a week in the two branches of engineering that were 
carried on in the district. This brought the wages of 
both up to 34s. a week. In the two following bad years 
the masters took back two of the shillings. Thus in 
1893 the standard wage became 32s., and has remained 
at that figure ever since (see Table attached herewith). 
The recent demand of the Amalgamated Society of Engi- 
neers was for the 2s. in question to be re-given. 

The question has been raised as to whether the state of 
trade at the present time would warrant such a rise, and 
consequently it is interesting to note how Belfast has 
been getting on in this way. Statistics show us clearly 
that from the time of the last reduction, 7.c., during 1893, 
1894, and 1895, the increase of tonnage lodged does not 
amount to more than 10 per cent. nfortunately, too, 
this increase has been entirely effected by cargo-carrying 
tonnage, which does not demand per ton anything like the 
amount of labour necessary for passenger ships, and the 
demand for these latter has decreased in a marked 
manner. Then, again, the capacity of the yards has 
enormously increased during the three years in question, 





so that it will be seen that the 10 per cent. improvement, 
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even if it had been of the profitable sort, would not have 
increased the pressure of work. In fact, as matters now 
stand the state of the shipping trade in Belfast is less 
brisk now than at the time of the last reduction. 

Now, to take the Clyde strike, the wages from 1888 to 
1891 rose three times, showing a total incrcase of 14d. an 
hour, or rather over 6s. a week. In 1892 and 1893 there 
were two reductions of jd. an hour each, say just over 2s, 
a week in all. Since then no alteration has been made. 
Thus not only the times but the amounts practically 
coincided with those at Belfast. 

With regard to the Clyde masters’ relations with the 
union officials, the friction began as far back as March 
last, when in a tentativemanner the Amalgamated 
Society of Engineers tried to force certain individual firms 
to agree toa minimum wage of 74an hour. One rather 
large firm successfully fought the demand, and finished by 
replacing its men by non-unionists, Two small firms, backed 
by the masters’ association, were able to resist the demand 
without a strike, while two small firms outside the 
masters’ association had to accord the trade union terms 
after a strike. 

In August the Amalgamated Society of Engineers made 
&@ peremptory demand of the Clyde masters to establish 
an all-round minimum of 7d. an hour, such a minimum 
actually existing in Belfast. But this the masters refused, 
offering, however, to increase the wages of all men who 
were paid less than 7d. an hour by d., on the under- 
standing that no further demand should be made for 
@ period of six months, which was eventually reduced to 
four. This proposal was emphatically rejected by the 
union, who at once stated that they would be satisfied 
with nothing less than 74d., and ber de any time limit. 
This the masters refused, and then it was that they 
joined forces with the Belfast masters, and, as a matter 
of fact, neither of them knew at the time the made the 
compact which district was to be attacked feat by the 
Amalgamated Society of Engineers. 

It is interesting here to note that at the time when the 
union were — the Glasgow masters to raise wages, 
and establish a minimum of 74d. an hour, on the plea that 
the improved state of trade would warrant such an 
advance, their own secretaries of the 26 branches covering 
this particular district had officially returned to the head- 

uarters of the society reports in 16 cases that trade was 
** bad,” and that in the remaining 10 it was only moderate. 
(See extract from a monthly report of the Amalgamated 
Society of Engineers attached herewith. )* 

The strikers in Belfast number about 1000 men, who 
are nearly all union members. Those on the Clyde 
number about 3000, of whom only one-third are unionists, 
These 4000 engineers ceasing work, have necessitated the 
— of about 2000 unskilled hands who worked with 

em. 

In Belfast, where the strike has lasted over seven 
weeks, some thousands of men in the shipbuilding and 
boilermaking line have already had to be discharged, and 
others are working three-quarter time. In fact, it is con- 
sidered that if work is not resumed by the engineers in 
another month all the shipyards will be at a standstill, 

On the Clyde the proportion of outsiders thrown out of 
work is not so great, owing to the strike being younger, 
and to the engineering work being ahead of the ship- 
building department in many cases at the commencement 
of the strike. 

I can find no trace in either district of any animosity 
between master and man, There has been no rioting, and 
no attempt to fill the places of the strikers. Both master 
and mun appear anxious to resume work, but while the 
former see no way to accede to the union demands, the 
latter, without any enthusiasm for the cause of their 
leaders, are merely awaiting instructions to return on 
whatever terms the union can effect ; they are, in short, 
— under the thumb of their officials. 

Neither side wish for outside intervention, although un- 
usual efforts have been made to enforce it in this dispute. 
With regard to the — of settlement the position is 

ave all along been prepared to 
allow the same terms to the engineers as those they have 
accorded to theshipbuilders, viz., 1s. a week advance in 
February or March next, if trade will warrant it. The 
Clyde masters have offered this, and it is well known that 
the Belfast masters are willing to do the same. Beyond 
this they cannot go without reopening the question with 
the boilermakers and shipbuilders, which would be a very 
much more serious matter than 4 disagreement with their 
engineers. It is this consideration, perhaps, more than 
any other which tends to hold the masters together at 
present, and consequently gives them their strong posi- 
tion, For the same reason ip becomes obvious that arbi- 
tration would be futile. 

With regard to the compact of federation between the 
masters, it is interesting to note that this was signed on 
October 2, i.¢., it was anterior to the first of the two 
strikes, which took place on the 11th of the same month. 
This fact, if any further proof were needed, should be 
ample to show that the Clyde masters were expecting an 
attack from the engineers. 

I am not at liberty to say very much with regard to the 
terms of the agreement, except that it is on the lines of 
that which already existed between practically the same 
masters with regard to their shipbuilding departments. 
In all there are about thirty firms involved, of waees, at 
all events, about ten have nothing to do with the ship- 
building trade. The raison d’étre, however, of the agree- 
ment is very clear, as for years past the two districts have 
had practically identi interests, Any change in 
wages, hours, or other details of labour in the one district 
immediately affected the other. Again, it was notice- 
able that whenever the Amalgamated Society of Engi- 
neers organised a dispute, it invariably devoted all its 


* [The demands upon our space will not permit us to 
publish any of these extracts in our present issue.—Ep, E, 
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attentions to one district, and brought all the force of its 
organisation to bear on it, and then, if successful, it would 
tackle the other. The masters had, therefore, retaliated 
by putting it out of the power of the union to tackle them 
otherwise than ~ pa & 

I need not deal with the Carlisle conferences here, as 
they have been fully reported. The prospects of extend- 
ing the masters’ federation are now considerable, and it 
is well known that the engineering firms in the north-east 
of England have recently decided to join the organisation. 
There is not the least foundation, however, for the rumour 
which has been credited by so many people to the effect 
that it was the intention of the Clyde and Belfast masters 
to demand a lock-out ‘‘on sympathy” on the east coast. 
If there is to be any trouble there it will be a local one on 
the overtime question, which has formed a bone of con- 
tention for some time past. 

I think it well to mention in conclusion that it is per- 
sistently rumoured that deeper and more intricate reasons 
than the ostensible motives with which I have dealt above 
are in reality responsible for these two strikes. 

These reasons are said to have had to do with the in- 
ternal friction which exists in the administration of the 
Amalgamated Society of Engineers. I do not think, 
however, that it is necessary to go into the matter here, 
the more especially because I anticipate that on or 
before the termination of the strike this matter will be 
cleared up. 

J. StarrorD RANSOME. 

Grand Central Hotel, Belfast, November 29, 1895. 





WATER-TUBE BOILERS. 
To THE Epitor oF ENGINEERING, 

S1r,—I have read with much interest the correspondence 
relating to the circulation in water-tube boilers, and in 
order to assist me to judge between the opposite views 
expressed by M. Normand and Mr. Yarrow on the effect 
of outside tubes on circulation, I made some tests last 
week in the laboratory of the Royal Naval College of the 
influence of heat applied to the down-tube in a circulating 
system. ‘These experiments conclusively showed me that 
when once a considerable momentum of circulation was 
set up by the generation of steam, this circulation, instead 
of being retarded, was greatly accelerated by the applica- 
tion of heat to the down-tube, and that it was even possible 
to maintain a very rapid circulation when the flames were 
removed from the up-tube and the down-tube only was 
heated. 

I have since read Mr. Maxim’s able letter, in which he 
describes an experiment, the results of which my own 
tests fully endorse, but in his explanation of the causes of 
these results Mr. Maxim does not go far enough, I think, 
if I interpret him rightly, and he understates the advan- 
tages derived from ee: the down-tubes which can be 
deduced from his experiments. For Mr. Maxim says: 
**It will be seen that whatever retardation is caused by 
these bubbles in the tubes which are taking the water 
downwards, is exactly counterbalanced by the volume 
which they add to the steam in the pipes which are taking 
the water and steam upwards.” Now I venture to suggest 
that the retardation caused by the bubbles actually 
existing in the down-tube at any time is more than counter. 
balanced by the buoyancy of the bubbles continuously 
being delivered from the down-tube into the ge and 
that, assuming each tube to be heated equally along its 
length, the resulting circulating force is greater (by an 
amount equal to the buoyancy of the bubbles actually 
existing in the down-tube) than it would be if the down- 
tube were not heated. This apparent anomaly may be 
explained by the fact that the number of bubbles per 
ae inch (which I will call the bubble density) increases 
uniformly from nothing at the top of the down-tube to its 
maximum at the bottom, and that while the up-tube is 
being continuously fed with water of this maximum 
bubble density, the down-tube, as a whole, has an opposing 
buoyancy due to only half this maximum. 

Allow me to illustrate this further by taking one of the 
inner and one of the outer tubes of a Yarrow boiler, and 
comparing the conditions of circulation, firstly, when 
both tubes are exposed to the fire, and, secondly, when 
the outer tube is screened off. 

We will assume, for argument’s sake, that each tube is 
uniformly heated, and that the inner tube is heated, say, 
twice as much as the outer one, 

Now, when both tubes are exposed, as shown in Fig. 1, 
the water entering the down-tube at A has no bubbles, 
but by the time it reaches the end B it has, say, 10 
bubbles per cubicinch. Thus at C, the bottom of the up- 
tube, and through its entire length, there will be 10 
bubbles per cubic inch, due to the bubbles coming from 
the down-tube ; and at D, the top of this tube, there will 
be these 10 bubbles per cubic inch plus an additional 20 
due to the heating of the up-tube, or a total bubble 
density of 30. Thus the mean bubbie density in the up- 
tube is 20, whereas in the down-tube itis 5. This gives 
a difference of 15, which is the measure of the circulating 
force. 

Now when the down-tube is not heated, as assumed in 
Fig. 2, there are no bubbles at all in the down-tube, and 
none at the bottom of the up-tube, while there are 20 per 
cubic inch at the top. This gives a mean bubble density 
of 10 in the up-tube, and the circulating force, therefore, is 
only 10 in this case, compared with 15 when the outer tube 
is heated, showing a gain of 5 in favour of heating the 
down-tube. Or, again, we gf represent it graphically 
(Fig. 3). Let us represent the bubble density at any 
point, say P, by a line P Q set up perpendicular to the 
tube. Then if E B is the bubble density at the bottom 
of the down-tube (both tubes being exposed to the fire), 
the area of the triangle A E B may represent the total 
a in the down-tube, 

Now in the up-tube the set of bubbles which has been 


supplied by the down-tube will be represented by the 
rectangle C KF G D, where C F = E B, and the other set, 
actually generated in the up-tube, will be represented by 
the triangle F H G, where H G = (say) twice E B. 

Thus the total bubble buoyancy in the up- tube is 
the figure C F H D, whereas the opposing Seaminar 
in the down-tube is the triangle A B E. The dif- 
ference is the triangle F H D. This is, therefore, the 
resulting circulating force, whereas if the outer tube had 
not been heated it would heve been only the triangle 
F HG. Thus there is a distinct gain derived from the 
heating of the down-tube, which is measured by the 
triangle F D G. Now F D G is the same as A E B. 
Thus the gain is exactly equal to the buoyancy of the bubbles 
actually existing in the heated down-tube. 
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It might be objected that a laboratory experiment con- 
ducted with Bunsen flames acting on tubes supplied from 
an open reservoir does not represent sufficiently nearly 
the conditions obtaining in an actual boiler generating 
steam under high pressure, and that the smaller size of the 
bubbles in the latter case might tend to a less rapid circu- 
lation. In connection with this, however, it must be 
remembered that the rate of evaporation in a thin boiler- 
tube exposed to the fierce heat of a furnace must vastly 
exceed that which can be produced by ordinary Bunsen 
flames, and that if the bubbles are smaller in an actual 
boiler, they are certainly much more numerous, and there 
can be no doubt that the momentum of circulation is 
sufficiently great to carry the bubbles along with the 
water, and prevent any appreciable motion of them 
through the water. I do not think, therefore, that it can 
be held that the conditions assumed in our argument are 
essentially different from those existing in an actual 
boiler. 

I notice that Messrs. Doxford state that in one of the 
Yarrow boilers which they had built, they got a fierce fire 
against the outer row of tubes, which act as down-comers, 
and the circulation was apparently as active as ever. 
This tends to confirm the foregoing argument, and it 
certainly appears to me thatsuch reasoning as Mr, Maxim 
has advanced, and which I have imperfectly, in this letter, 
endeavoured to amplify, points to the conclusion that the 
addition of outside tubes to a boiler of the Yarrow type 
would be worse than useless, inasmuch as, while increasing 
the weight and complexity of the boiler, it would certainly 
not improve the circulation. 

Cartton J. LAMBERT. 
Royal Naval College, Greenwich, November 25, 1895. 





To THe Eprron oF ENGINEERING. 

Srr,—Referring to the correspondence which is now 
age as to Yarrow boilers, and especially to Mr. 

. S. Maxim’s interesting letter bearing on this point, 
may I give the result of some experiments I have recently 
made with a model tubulous boiler made on the principle 
patented by myself? This boiler consists of approximately 
U-sha: tubes, both ends of which are fixed in the 
tube-plate of the top drum. I inclose a tracing of the end 
view of the model, which gives a clear idea of the design. 





This model was made with i ends to the water drum, 
so that the circulation could be observed, and was heated 
by means of two powerful Bunsen burners. With any 
reasonable amount of heat the circulation was perfect, a 
mingled torrent of steam and water foaming out of each 
upcast leg, whilst bits of ‘‘flue,” which were purposely 
put into the water, could be seen being dragged into the 
downcast legs ; but, when an undue amount of heat was 
applied, to do which the furnace was nearly filled with 
Bunsen burners, steam bubbles began to come up the 
downcast legs and the rate of evaporation fell off, showing 
that the circulation was failing. In another experiment a 
full-size tube having the legs only 6 in. apart was fixed in a 
special furnace built for the purpose. When this furnace 








was forced to the very utmost the same thing occurred, 
and the tube became white-hot though both ends were 
under water. I would add that the amount of heat 
required to effect this was out of all reason, and could not 
conceivably occur in an actual boiler. But it would 
appear to show that Mr. Maxim’s ideas as to circulation 
may require some modification, and that by applying suf- 
ficient heat it 7s possible to stop circulation altogether ; 
and if such can occur in a U-shaped tube, why not in a 
Yarrow, which is practically the same thing, the bend of 
the U being replaced by the bottom water pocket ? 
Tan, Sir, yours faithfully, 
WittiaM Cross. 
Forth Banks Works, Newcastle-on-Tyne, 
November 27, 1895. x 


To THE EpiTor oF ENGINEERING. 

Sir,—Mr. Maxim in the opening of his letter on the 
Yarrow boiler, which appears in your issue of the 22nd 
inst., expresses himself thus: ‘‘I think there must be some 
misconception as to the manner in which water circulates 
in this boiler.” I cannot agree with him ; for I hope that 
most engineers have a knowledge of the laws which govern 
the circulation of water in the Yarrow boiler, and also in 
his experiment with the U-shaped tube. But if by 
“the circulation of water in these boilers” he means the 
action of these boilers in generating steam, as his letter 
implies, then I quite concur with him, and to my mind 
his letter shows that he shares the misconception of 
which he speaks. 

If I am correct in so thinking, I hope he will not feel 

hurt at my classing him among engineers generally, both 
eminent and otherwise, who cannot be expected to see 
exactly what is going on in these boilers when under 
— when both water and steam are present in the 
tubes. 
If Mr. Maxim, in his experiment with the U-shaped 
tube, placed the cistern over the circular opening of a 
kitchen range, allowing the bottom of the tube to touch 
a bright fire, he would, without doubt, find the circulation 
of the water regular up to a certain temperature, and then 
that the circulation would cease entirely and the tube 
become red-hot. Abt this point, if he took the cistern off 
the fire, violent priming would take place, proving 
that the partial cooling of the tube caused the water 
to re-enter the hot empty tube, and, therefore, priming, 
not in one leg only, but in the two. This is a fact, 
verified by me in a very similar experiment to that 
of Mr. Maxim, and in many others; is not the primirg 
in some of the usual type of marine boilers due to the 
same cause, viz., the absence of provision for proper cir- 
culation, and, if so, a confirmation of the truth of my 
observations in the experiments which I have made? 

But Mr. Maxim states that ‘‘if all the tubes were 
heated exactly even, this would not prevent a very rapid 
circulation.” 

Again he writes: ‘‘There cannot be the least question 
but that there is a very rapid circulation in the Yarrow 
tubes which are nearest the fire. It appears to me that 
these tubes cannot be overheated or injured by the fire, 
no matter how intense it may be.” 

And he closes his letter thus: ‘I think it will be found 
that the water in the descending tubes is almost exactly 
of the same temperature as that of the ascending tubes in 
a tubular boilerof the Yarrow type ; when a circulation has 
once been established it has a strong tendency to remain 
permanent as long as the firing is continued.” 

Perfect circulation in steam generating vertical tubes must 
— upon unbroken water in the downcast tube and 
unbroken steam in the upcast. The correctness of this 
seems to me to be obvious, but this can easily be verified. 
In the face of this and my experiments, I am compelled 
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— that Mr. Maxim’s ideas are at present rather 
mixed. 

It has occurred to me during the last half-hour that I 
might at once try an additional experiment with a little 
apparatus I have at work in thisroom. It was at work 
perfectly, the circulation and steam being regular. On 
applying a Bunsen burner to the downcast tube (the heat 
to the upcast remaining constant) the generation of steam 
immediately began to decrease, and quickly alto- 
gether, after which the upcast tube (which discharges 
under water) began to heat rapidly, and on turning off the 
whole gas priming set in. 

Your obedient servant, 

November 28, 1895. ARQUES, 





To THE EDITOR OF ENGINEERING. 

Srrz,—In yen! to “* Observer” I beg to state that the 
diameter of the lower collectors in my boilers is so large 
that it matters little, as regards the pressure in the col- 
lectors, whether the outside return tubes are situated at 
both ends, or at one end only of the boiler, provided the 
sum of their sections remains thesame. In the latter case, 
the construction of the boiler is simplified. 

The letter you publish from the ‘* Vulcan” Company 
bears testimony to the excellence of Mr. Yarrow’s boilers, 
further demonstrated by the results of the Sokol ; but, on 
comparing the boilers of the German torpedo-boats with 
that of No. 185 as described in my paper, it may be seen 
that the latter developed nearly the same power with 
a little over one-half of the heating surface. 

I still believe that outside return tubes are almost 
necessary when intense firing is required, and always 
useful, whatever the firing, on account of the increase of 
efficiency they procure, if I am not mistaken. 

I remain, Sir, yours truly, 

Havre, December 2, 1895. J. A. NORMAND. 





To THe EprTor oF ENGINEERING. 

S1r,—Referring to Mr. Thornycroft’s letter in your issue 
of November 29, in which he expresses it as his opinion 
that I have “ failed to throw much light on the circulation 
of water-tube boilers, &c.,” I would say that the experi- 
ments of Mr. Thornycroft with the U-shaped tube for the 
purpose of disproving my theory, have been conducted in 
such a manner as to be absolutely of no value. 

In these experiments Mr. Thornycroft employed a tube 
having an internal bore of }in., whereas the tubes em- 
ployed in the Yarrow boiler are at least five times as large, 
namely, 1} in., the area being 25 times as great, and the 
heating surface per unit of water being as 5 is to 1. 
Moreover, Mr. Thornycroft conducted his experiments in 
the atmosphere, that is, with no pressure except that of 
the atmosphere, whereas the Yarrow boilers carry fully 
10 atmospheres. The volume of the steam bubbles gene- 
rated in the Yarrow boiler under these conditions would, 
therefore, only be one-tenth part as great per unit of water 
evaporated as in Mr. Thornycroft’s experiments with the 
}-in. tube without pressure, and as the surface of the 
experimental tube was five times as great per unit of 
water we have 5 by 10 = 50; in other words, the tendency 
of the water to be thrown out of the tube would be 50 
times as great in the experiments as in the boiler, that is, 
with the same intensity of firing. 

Yours faithfully, 
Hiram 8S, Maxim. 
18, Queen’s Gate-place, S.W., December 4, 1895. 





To THe EprToR or ENGINEERING. 

S1r,—In reply to the last letter of ‘“‘ Argus” in your 
current issue, and taking his last paragraph first, I should 
be pleased to answer his question, but unfortunately I do 
not quite follow him. The first few lines are clear 
enough, viz., that if the engines I called (A) gave 10,000 
indicated horse-power with four double-ended boilers, 
and were then eased down to 5000 indicated horse-power, 
they would give that power rather more easily with two 
similar boilers. It is the rest of the calculation thatI fail 
to quite understand. 

It appears that I was mistaken in thinking that 
‘* Argus” meant to find fault with the Terrible’s engines, 
or considered them too small for their power. It was on 
this account I was careful to put “‘ if I am not mistaken,” 
thinking I might have misunderstood him. 

It is quite true, as ‘“‘ Argus” says, that I took no 
account of the question of expansion in my calculations. 
I did not run out the cylinder ratios at the time, and 


overlooked the fact that the ratio low-pressure Ww 


high-pressure 

greater than has been customary in former cruisers, 
the proportion being 5.7 instead of 4.9 in the case 
of (A). I assumed that the expansion employed would 
be about the usual amount, entailing approximately 
the same consumption of coal per indicated horse- 
ower per hour; neglecting any increased economy 
rom the mere increase of pressure. I thought 
that possibly this increase of pressure might simply be 
utilised in — more power out of lighter and smaller 
engines. know that there is more variation in the 
expansion employed by different makers than some might 
suppose, not only as affected by the cut-off in high-pressure 
cylinder, but by the amount of wire-drawing during 
admission, due to different areas of port, or, rather, of port 
opening. SolI did not think it necessary to go into the 
question of expansion. In fast-running engines, like 
those of cruisers, this latter point has a much iarger 
bearing on the expansion undergone by the steam than 
many imagine. at is to say, the fallin pressure during 
the admission is very great between the commencement 
of the stroke and the point of cut-off. In the case of (A) 
it appears to be considerably over 20 per cent., probably 
22 per cent., of the absolute initial pressure. In (B) it is 
not more than 19 per cent. ; while in (C) it is as low as 11 





or 12 per cent. I need scarcely point out to “‘ Argus” 
what a difference this makes in the total expansion. 

It was, therefore, on the basis of neglecting the expan- 
sion that I showed from these three cruisers at full power, 
assuming the expansion and piston speed to be constant, 
that the Terrible’s eg would be good for something 
like 28,000 indicated horse-power. Of course, if we 
assume that the cut-off remains constant, and the expan- 


sion increases with the ratio !W-Pressure shall have 
high- pressure 

a smaller power, and, as ‘*‘ Argus” su ts, not much 
above the 25,000. But even then it ~ not be such a 
tight fit as he thinks, for if instead of going by (A) he 
takes (C), he will remember I mentioned that those engines 
were a good deal linked up, and could have taken a good 
deal more steam. I have not taken up the question of the 
boilers, as I prefer to leave that in other hands, but I 
notice that both the heating and grate surfaces in the 
Terrible are far larger per indicated horse-power than 
were given in the previous class of cruisers, the former 
being about 2.7 square feet per indicated horse power at 
25,000 horse- power, instead of something like 1.8, and the 
latter 1 square foot for 11 indicated horse-power, against 
something like 1 square foot for 19 indicated horse-power 
in the former type. Surely this ought to make these 
boilers easier to steam, especially as a higher air pressure 
can be carried by water-tube boilers than the ordinary type. 

With reference to the Andromeda, ‘‘ Argus” does not 
mention the piston speed, bnt probably it will not be less 
than 880 ft. He also does not make it quite clear what 
her boiler pressure and engine-room pressure are. But in 
view of the higher pressure, and probably higher piston 
speed, there should be no question whatever as to her 
keeping up a power equal to the Fiirst Bismarck’s trial 
trip power, so far as the engines are concerned. And 
when it is remembered that the latter vessel works at 
natural draught with a boiler pressure of only 156 lb., and 
that the higher we go in pressure the smaller heating and 
grate surface we require per indicated horse-power, I fail 
to see why the Andromeda should not do what is expected 
of her, or why ‘* Argus” should call it a “‘ gamble.” Of 
course at full forced draught power a war vessel will not 
expend her steam so far as a merchant vessel, or be as 
economical, because she has to use the same engines to 
develop her maximum power, and also to drive her for the 
best part of her sea life at, say, 10 to 11 knots, requiring 
only about one-tenth of her full power. If engines are 
made large enough for economical working at full power, 
they will be far too large for efficiency at low speeds. It 
is bad enough even with existing cruisers, and if their 
engines were enlarged it would be worse. It is the full 
natural draught power that should be compared with the 
power of merchant steamers, not forced draught. 

T am, Sir, yours faithfully, 
London, December 3, 1895. Jed. 





DRAUGHTSMEN. 
To THE EpIToR oF ENGINEERING. 

Sir,—I have read with interest your leading article on 
‘*Draughtsmen,” and with very much of it I cordially 
agree both with Mr. Denny and yourself. But whilst 
admitting the duty of the draughtsman to his employer, I 
am sorry to say the other side, viz., the duty of the em- 
ployer to the draughtsman, is sadly forgotten. Ib is no 
use to ask for proof. Unfortunately it is overwhelming. 

The draughtsman occupies a most peculiar position, a 
-ort of indispensable nonentity, and included in the un- 
avoidable expenses. He cannot be done without, there- 
fore the only thing to do is to grind him down to the 
smallest, infinitesimal cost possible. To this end he is 
timed in on a morning, kept with his nose to a board in a 
humpback, round - shoulders generating position, from 
9 in the morning to 5 30 at night, and is paid the munifi- 
cent salary of 30s, to 2/. per week. 

He is expected to design, invent, estimate, &c., and it 
is only after a long and arduous training, by attending 
night classes and burning the midnight oil, that he is able 
to do this ; and then how are they treated? He is blamed 
for everything that goes wrong. True, the draughtsman’s 
position is a very responsible one, a mere slip of the pen 
probably causing much expense and delay. But if any- 
thing is wrong in the design or actual carrying out of the 
work, it is the ‘‘draughtsman,” consequently he has to 
use the utmost care. 

Now, Sir, how is he treated? At some places, should 
he be known to have applied for another job, he ‘‘ gets 
the sack.” Or he applies for a job under Box So-and-so. 
This honourable firm gets the application, and then ensues 
a bit of correspondence, as: ‘*‘ Have you a man named 
So-and-so ; if so, what salary do you pay him, and what 
sort of a hand is he?” The firm he is engaged with will 

robably reply, ‘‘ He is a good hand, and we do not wish 

im to leave;” or “He is a fairly good draughtsman, 
and we pay him 20a. per week,” That settles him getting a 
good job or more money. 

Now, Sir, is there anything more detestable than this? 
Talk of honour ! 

Is it any wonder that a draughtsman will crib all the 
information he can, in order to enable him to quickly get 
away from the monotonous back-breaking board, which 
should otherwise be a pleasure? Why cannot em- 
ployers, when they get a good man, pay him a salary, 
treat him as a gentleman, and make ib so that he should 
have no desire to leave ? 

As this matter was discussed in your columns a short 
time ago, I must apologise for troubling you, but Ido hope 
employers will take seriously into cculbdesation the posi- 
tion of draughtsmen, and that the present state of things 
will be remedied. 

I remain, Sir, yours very truly, 


Crayon. 
Newcastle-on-Tyne, November 25, 1895. 





THE KANE-PENNINGTON MOTOR 
To THE EpiTor or ENGINEERING. 

Srr,—The letter of Mr. Sidney H. Hollands in the last 
issue of ENGINEERING on the subject of the Pennington 
motor, produces very mixed feelings in the mind of the 
reader, if the reader be an engineer, It has now become pro- 
verbial—the aspiring height of some of the narratives that 
reach us from across the Atlantic, but this tale is 
supreme, 

here was a competition held on the 2nd inst. in the 
neighbourhood of the town from which this marvellous 
motor is to emanate, and yet the carriage containing the 
motor, which, according to the reports, is ready to trium- 
phantly invade foreign countries, not only did not com- 
pete, but did not appear. 

The discrepancies in the frequently recurring para- 
graphs one now sees, are somewhat peculiar. 

We shall assume that the carriage motor has existence, 
but the bicycle one sees illustrations of, having an open- 
end cylinder, leads us to also assume that there is no dust 
on American roads; in any case, on English roads, on a 
— day, the life of the motor would perhaps be half an 

our. 

Conceive a motor, making 700 revolutions per minute, 
grinding dust between the piston and cylinder. Emery 
itself would probably not be more efficient. 

Into Mr. Hollands’ aerial flight we will not inquire, 
but let us make a little examination into the ‘‘informa- 
tion ” as to the motor. 

Imagine a ‘‘thin” cylinder remaining ‘‘ quite cool” 
with a temperature of considerably over 1500 deg. Fahr. 
occurring inside it 350 times a minute, or 5.8 times in a 
second. 

Now consider the weight, 174 lb. The4lb. is good and 
artistic. Conceive the crank that conveys 4? horse-power. 
As the motor weighs 17} lb., the most favourable assum p- 
tion for the narrative of proportion of weight of crank to 
motor would be one-eighth, therefore the crankshaft, 
weighing a little under 21b., conveys 4 brake horse-power. 
This allows a margin, and implies a lower efficiency than 
so marvellous a motor must possess. 

A few figures on the basis of Mr. Holland’s “ informa- 
tion ” and with the assistance of Molesworth further show 
that the cylinder would be about ,{ in. thick, and that 
over 300 lb. per square inch initial pressure exists in this 
cylinder every working stroke. 

As Mr. Pennington so “aptly remarked,” ‘* What 
happens then?” 

e fear there would not have been sufficient left of Mr. 
Pennington to permit of his making any further remarks, 
Yours faithfully, 
TS AND VENABLES. 
100, Westminster Bridge-road, London, 
November 28, 1895. 





To THE EpiTor oF ENGINEERING. 

Srr,—As my letter in your issue of the 22nd inst. has 
been groundlessly and gratuitously attacked by Mr. W. E. 
Gibbons, of Houndsditch—in last week’s issue—he need 
not expect his communication to pass unnoticed by me, 
so it behoves me to defend myself by a few words in 
season. 

His opening remark touching ‘“‘ wooden nutmegs,”’ 
‘* Keeley” motor, and ‘ — motion ” may be bril- 
liantly humorous, but is lacking in relevancy ; but there, 
what is the use of a man being a humourist if he may not 
air his talent now and then, even though it be at the 
expense of truth and good-nature ? 

f my letter is ‘decidedly American,” it is obvious 
that Mr. Gibbons’ letter is, at least, equally anti-Ameri- 
can. The fact of a really good thing hailing from 
America does not prejudice me against it; and if an 
equally good engine hailed from Houndsditch, I would as 
gladly recognise it and give it its due. By the way, iv is 
remarkable that Mr. Gibbons should have encountered a 
representative of the ‘‘ Kane-Pennington” interests who 
would underrate the merits of their engines, as he appears 
. have done. That guileless youth must need looking 
after. 

To deal with Mr, Gibbons’ further remarks seriatim, 
he asks : 

1. What do I mean by kerosene? Well, really, one 
would think ib quite uanecessary to particularise this 
further, but if Mr. Gibbons does not yet know the nature 
of this oil, he had better promptly on and inquire at the 
first oilman’s shop in passing. He asks further, too : 

2. ‘Does it come within the conditions seb for The 
Engineer competition?” Now I fail to see why this oil 
question has been raised at all, or that of the competition 
either; however, as a matter of fact, I should say it 
——— does meet those conditions (as to specific gravity 
and flash-point). 

3. “The Otto cycle would be against a light motor.” 
Then, if that is so, this motor is extremely light and 
efficient, in spite of the alleged disadvantage of the Otto 
cycle, which evidently lends itself well to the extreme 
simplicity of this engine. 

4. The cylinders are water-jacketed... 
engines that are not toys.” 

Now, I have yet to learn that they turn out toy-engines 
at the Kane-Pennington works ; but I reassert emphati- 
cally that the cylinders of the types of this engine dealt 
with in my letter—to upwards of 10 horse-power (rather a 
large toy)—are not water- jacketed, and do not need a 
water jacket. 

5. As to the bicycle and motor of 58 lb. total weight, 
Mr. Gibbons says: ‘‘ Let us assume it was an ordinary 
bicycle of say 30 lb. . . . what was the other 28 Ib, ?” 

Now, in the first place, he must not assume that it was 
an ordinary bicycle, or even the ‘‘common or garden 
safety” of commerce. Is it not clear to the ave 


. in all their 


| technical mind that the violent stresses imposed by the 
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thrust of the en -Sontaes sufficient power to 
propel the machine at 60 miles an hour—demand a 
stronger (and somewhat heavier) structure of bicycle than 
ordinarily? and in the second place, the 58 lb. includes 
the weight of a gallon of kerosene, and the igniting 
battery. The weight of the motor itself is 12 lb. 

6. ‘What advantage has a ‘ Kane-Pennington motor 
over an English one of equal efficiency, but double the 
weight?” Mr. Gibbons had better have said ten times the 
weight, as that is nearer the fact ; however, the answer to 
this is that there is not an English engine of equal 
efficiency (Iam sorry to say), particularly as in my descrip- 
tion I did not do this engine full justice, having stated 
the consumption of oil as 0.8 lb., whereas I now find it to 
be only 0.64 lb. per horse-power hour. Its thermal 
efficiency will be considerably over 20 per cent.—a great 
advance on steam. 

I learn that an English syndicate is being formed to 
work the British patents of this engine, having acquired 
the rights for the largest sum ever paid for this class 
of patent. 

Numerous kindly letters of inquiry have reached me 
since the appearance of my letter in your columns, mostly 
from gentlemen very desirous of obtaining one of these 
motors for specially light purposes. 

In anticipation of further inquiries, I beg to state that 
Mr. Pennington is now temporarily in England, in con- 
nection with the above syndicate, and has brought some 
specimens of the motor with him. 

In conclusion, Sir, I am gratified to find that my letter 
has corroborative testimony in your able editorial notice, 
to which I refer Mr. Gibbons. 

His letter displays a bitterness that was quite uncalled 
for, and unjust to me. 

I am, Sir, yours faithfully, 
Srpney H. Hovianps. 

Old Charlton, Kent, November 30, 1895. 





To THE EprrorR OF ENGINEERING. 

Sir,—Referring to Mr. Sidney H. Hollands’ letter in 
your issue of yesterday, it would appear that the “ Pen- 
nington” is a remarkable motor, and one of high efficiency 
having regard to its weight. 

The statement, however, that whilst being a “long 
stroke” engine it runs at 700 revolutions per minute, 
without the necessity of employing a water-jacket, is, I 
fear, too good to be true. 

I am, therefore, inclined to think that Mr. Hollands’ 
information must be inaccurate, for in an account given 
in the Scientific American of the motors taking part in 
the motor-cycle race on the 2nd inst., it is stated that the 
Pennington motor (used to drive the Kane-Pennington 
victoria) required “only about one gallon of water per 
horse-power to cool the cylinder.” 

Iam sure readers would be glad to see a description 
of this motor in your columns. 

I am, Sir, faithfully yours, 
Arp. R. SENNETT. 

21, Albemarle-street, November 23, 1895. 








LIFE-SAVING ROCKET APPARATUS. 
To THE EpiToR oF ENGINEERING. 
Srr,—Can any of your readers inform us of some names 
and addresses of makers of life-saving rocket apparatus ? 
Thanking you in anticipation for the insertion of this 
inquiry, 
I remain, yours meepeetiety, 








STEAM BOILER EXPERIMENTS. 
To THE EprroR OF ENGINEERING. 

Sir,—In answer to several interesting letters from 
oe’ correspondents in the last numbers, I may, perhaps, 

allowed to say a word about the “‘ arithmetical truism,” 
or “‘ complete coincidence,” of the two sides of the Dutch 
equation. It seems to add nothing to our knowledge, nor 
does it form any check on the experimental results. It is, 
however, useful in controlling the arithmetical conclu- 
sions and figures. Iam sorry vo say six small errors have 
crept into Experiments VI., VII., IX., X., XII, and 
XVL., the first five being in the pounds of water evapo- 
rated per pound of coal from and at 212 deg. Fahr., and 
the sixth error in the ratio of heating to grate surface of 
the boiler. These corrections being made, all the 21 
equations agree, as they should. 

In the republication of these boiler experiments in book 
form, which will shortly appear, these corrections will be 
made. It is also proposed to add a Table giving the 
summary results converted into metric quantities, as there 
have been many inquiries for the latter. The results, as 
at present given, in our now an.iquated and insular 
pounds, feet, thermal units, &c., are almost useless to our 
engineering friends on the Continent. 

Faithfully yours, 
Bryan DOonkIN, 

Bermondsey, December 2, 1895. 





INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Siz,—A committee, of which we were invited to act as 
honorary secretaries, was recently formed of the members 
of the Institution, representative of all sections of the 
industry, to give effect to the views of a large number of 
members and associates, on the subject of the forthcoming 
election of President. 

It was considered that, in the interests of the Institution, 
the President should be a man pre-eminent in electrical 
science or electrical engineering, and that the presidency 
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students a very clear idea of the action of the valves to 
should not necessarily be a matter of rotation among the 
vice-presidents. 

The balloting list issued by the Council for 1896, which 
is now in the hands of the members and associates, indi- 
cates that the Council, in nominating Dr. John Hopkinson 
for election as President, share the same views. It is 
believed that in abandoning an undesirable custom the 
Council have acted in sympathy with the general wishes of 
members of all classes, and that the selection of Dr, 
Hopkinson will meet with the unanimous approval of the 
Institution. 

Yours truly, 
R. S. ERskKInk, 
A. A. C. Swinton, 

December 4, 1895, 


\ Hon. Secs. 








Working Mopets or Encinr Siipgk VALves.—We 
have received from Mr. Thomas Jones, of 27, Barton- 
street, Moss-side, Manchester, a set of his working 
models of slide valves, accompanied by descriptive letter- 
——. written by Mr. Thomas Jones and Mr. T. Gilbert 

jones. The models, which are made of cardboard, are 
—_ in number, and show respectively the short D-slide 
valve, the single-acting piston-valve for steam hammer, 


Meyer’s variable cut-off valves, the long D-slide valve, | 


the short D-slide valve (balanced), marine engine piston 
valve, double-ported slide valve, and simple Trick valve. 
The models are well designed, and in conjunction with 
the accompanying letterpress are calculated to give to 








which they relate. The models are published by the 


author, 





Farat Leven Crossinc Accribrent.—As an early morn- 
ing passenger train was running in a fog on September 
26 last, it ran into a thrashing machine attached to a 
traction engine at a level crossing about a mile west of 
Howden Station on the Hull and Selby branch of the 
North-Eastern Railway. One of the men accompanying 
the traction engine was found ina dying condition after 
the accident, and he never recovered consciousness. The 
men with the traction engine kept the best look-out 
possible under the circumstances, and so did the driver 
and fireman of the passenger train, so that Lieut.-Colonel 
Addison in his report considers that no one was to blame. 
As the crossing was an occupation one, of which there is 
naturally a large number in the flat country traversed by 
this branch, it was not the custom for a driver to sound 
his whistle on approaching it in foggy weather. Had 
this particular crossing been provided with a warning 
bell, it would have been necessary, as pointed out by the 
Government inspector, to have given warning at least 
for two minutes in order to allow a traction engine to 

8 over in safety, and this long warning would probably 
ave been disregarded by persons ordinarily using the 
crossing. He therefore recommends that it would be best 
in future for the local railway staff to be advised whenever 
it is necessary to take a traction — across, so that a 
suitable time may be chosen. In thick or foggy weather 
we doubt not but that this would be the wisest course, 
Very little damage was done to the train, 
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LOCOMOTIVE FOR THE GLASGOW AND SOUTH-WESTERN RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. JAMES MANSON, BY MESSRS. NEILSON AND CO., GLASGOW. 
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EARLY GREAT WESTERN ENGINES, 
To THE EpiToR oF ENGINEERING. 

Sir,—With reference to Mr. Sekon’s letters, it is 
useless for him to reiterate the assertions that the Great 
Western Railway Company had more than one 10-ft. 
engine, and that Zhe Engineer, your contemporary, has 
proved this to be so; or that they have proved that 
Messrs. Mather, Dixon, and Co. built two such engines, 

The Great Western Railway Company wrote to the 
Exhibition (Chicago, 1893) authorities, and said that they 
in 1838 only possessed one 10-ft. locomotive, and only 
one geared engine. Has Mr. Sekon or Mr. Rowe seen 
the last few issues of Zhe Engineer’? If he has, how can 
he write and say The Engineer has proved that the 
‘** Ajax ” (1838) had a 10-ft. driving wheel. Mr. G. A. 
Sekon has not yet christened his third 10-ft. locomotive ; 
nor has he examined Messrs. Mather, Dixon, and Co.’s 
books, or the records of the Haigh Foundry Company, 
who, as Mr. Sekon’s makes out, built two engines (not 
yet named by Mr. Sekon) geared two to one. 

Mr. H. Rowe would have done well to have relied on 
an expert like Mr. Clement E. Stretton, who was 
the English official at Chicago, 1893, on the subject of 
old locomotives; and not on some unknown person. 

I have given your readers the following extracts from 
the records of the following makers of Great Western 
Railway engines in 1838 : 

Messrs. Mather, Dixon, and Co., five single passenger 
engines, 

Makers’ No. 40; 1838 ; ‘* Premier ;” No. 5, 7-ft. driving 
wheels. 

Makers’ No. 41; 1838; ‘‘ Ariel ;” No. 6, 7-ft. driving 
wheels. 

Makers’ No. 50; 1838; ‘‘Ajax;” No. 15, 8-ft. spoke- 
less driving wheels. 

Makers’ No. 51 ; 1838; ‘* Planet ;” No. 17, 8-ft, driving 
wheels, 

Makers’ No. 52; 1838; ‘‘Mercury;” No. 19, 8-ft. 
driving wheels. 

The Haigh Foundry Company, Wigan, two single 6-fb. 
passenger engines, the ‘‘Snake,” No. 13, and ‘ Viper,” 
No. 14, makers’ numbers 25 and 26 respectively ; cylinders 
14? in. by 18 in. 

1f Mr. Rowe or Mr. Sekon would examine these makers’ 
books they would find the above particulars perfectly 
correct ; and they would come to the conclusion of the 
“experts,” that the Great Western Railway Company 
only had one 10-ft. locomotive and one geared one. 

f this is too much trouble, would they inspect the 
drawings in the hands of the general manager at Padding- 
ton; the sheet at the City Library, Liverpool; or the 
drawing in the hands of Mr. Clement E. Stretton, of 
Leicester, and not rely on their own opinions? I also 
note that Mr. Sekon has not given us the makers’ numbers 
of those mysterious geared engines of his, or else we 
might (?) ba able to trace them. 


36, Third-avenue, Queen’s Park, W., 
November 16, 1895. 


H. GREENLY. 





To THE Eprtor oF ENGINEERING. 

S1r,—There are in your issue of the 15th inst. two further 
letters on this subject, to which, at the risk of again being 
accused of making up in quantity for what is lacking in 
quality, I must ask you to allow me to reply. Iam very 
unwilling to trespass further on your space by going over 
ground which has already been well trodden, but I have 
no other course open to me, 
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I think that Mr. Henry Rowe, if ho had taken the 
trouble to investigate the actual facts—if only by reading 
carefully the whole correspondence—before he wrote his 
letter to you, would have hesitated before making the 
charges he does. Neither Mr. Stretton nor I, nor, indeed, 
any of the other gentlemen who have given us their sup- 
port in this correspondence, have had any other desire 
than to learn the real truth, and we have advanced no 
opinions of ourown. We have shown that a vast amount 
of information and details as to the early Great Western 
engines exist, but that there is absolutely no information 
of any kind as to the alleged engines. The Great Western 
Railway Company have a most complete record an 
history of all their early engines. Why should these 
engines, which (if they ever existed) must have been of a 
novel and unusual construction, alone be omitted? 
Further than this, we have thoroughly investigated every 
detail and every item of information which have come 
under our notice, and have stated nothing in public which 
cannot be substantiated by drawings or details furnished 
either by the makers of the engines or by the railway com- 
pany. We have shown that the engines which Mr. Sekon 
alleges had 10-ft. wheels, had 8-ft. wheels. Drawingsof these 
engines have been examined, and every detail made public. 
What more can we do? The main arguments brought 
forward in support of Mr. Sekon’s contention are: (1) A 
statement made from memory some years after 1838. Is 
a statement made from memory to be considered of 
greater weight than the actual drawings and details of 
these engines? (2) A passage in Sir Daniel Gooch’s diaries. 
But these diaries (at least the earlier portion of them) 
were not written up at the time, but many years after- 
wards, so that a statement made from memory after a 
lapse of time again comes in. Besides which, there are 
other inaccuracies in Sir Daniel Gooch’s diaries, some of 
which I doubt if even Mr. Sekon will accept as correct ; 
and (3) a picture and, I understand, a paragraph in an old 
number of the Illustrated London News. What weight 
a picture and a paragraph written by a reporter of the 
Illustrated London News can have in a matter of this 
kind is beyond my comprehension. Besides all this, we 
have a distinct statement made by the Great Western 
Railway Company to the authorities of the Chicago 
Exhibition, that there never was any 10-ft. wheel engine 
on the Great Western Railway other than the “ Hurri- 
cane.” How the report that there were three such engines 
arose is, I think, perfectly clear. The ‘‘ Hurricane” had, 
according to Mr. Dean’s own statement, nicknames. 
One of these was ‘' Ajax,” another was ‘‘ Grass- 
hopper.” Itis evident, then, that those who, unaware 
of the actual facts, heard ‘‘Ajax” mentioned as 
having 10-ft. wheels, naturally concluded that the engine 
which really was named ‘‘ Ajax” was the engine spoken 
of, while all the time it was the ‘‘ Hurricane” which was 
meant. Here we have the whole matter cleared up. 
Similarly the name ‘‘ Grasshopper ” caused a report to be 
circulated that there was a third engine with 10-fb. 
wheels, but as there was in this case no other ‘‘Grass- 
hopper ” to cause confusion, the third alleged 10-ft. wheel 
engine has always been nameless. If this explanation 
does not satisfy Mr. Sekon and his friends, let them 
produce drawings and details and full particulars. In a 
case of this kind, we are entitled to have something more 
definite than mere statements made from memory. 

Mr. Sekon’s remarks as to the article in The Engineer 
are of no value whatever. That article conclusively proves 
nothing. The writer merely lays before the readers of The 
Engineer the evidence which has been brought forward by 
Mr. Sekon in favour of his views. Even if the writer of 
the article in question agreed with Mr. Sekon, it proves 









nothing more than that such was the opinion of the a1thor 
of the article, 

With the last paragraph in Mr. Sekon’s letter I have 
nothing to do, but I may say that it has been replied to 
more than once already by Mr. Stretton. 

I am, yours truly, 
D. H, Littirsonn, 

27, Bank-street, Dundee, November 16, 1895. 





To THE EpiTor oF ENGINEERING. 
Str,—Your correspondent who signs his letter G. A, 


d|Sekon is entirely in error when he states that your 


contemporary Zhe Engineer has completely proved the 
truth of his statments. Zhe Engineer has done nothing 
of the kind. Your contemporary has simply published 
a vast amount of interesting information, and also a 
number of official drawings, the whole of which were 
at the Chicago Exhibition of 1893. 

The Great Western Railway Company wrote to the 
authorities of the Chicago Exhibition that they only ever 
had one engine with a 10-ft. wheel, and one engine with 
the wheels geared up. It is not the least use fon Mr. 
Sekon to attempt to throw discredit upon my statement, 
because it will be seen at a glance that I quote the official 
document. If Mr. Sekon is not satisfied, why does he 
not tell the Great Western Railway Company so? The 
company supplied all the official drawings, and those 
drawings have now been photographed, and they will be 
reproduced in the fourth edition of my book, ‘‘ Locomotive 
Development,” which is now in the hands of the book- 
binders, and will in a few days be before the public. 

It is, indeed, most absurd for Mr. Sekon to ask the 
question, ‘‘if a letter signed ‘Clement E. Stretton’” is 
mine? Why, of courseit is; whom else would it be likel 
to belong to? I do not write under other names; 
always sign my own, and that is sufficient guarantee that 
the facts contained in my letters are true, and can be 
proved. 

Having been in the engineering profession at Leicester 
for 29 years, I can claim some knowledge of the subject, 
and I am perfectly willing to do as Mr. Sekon, or I sup- 
pose I should say, as Mr. Nokes suggests, and “let the 
readers of ENGINEERING judge me.” My new book will be 
in the hands of the readers, as I have said, in a few days, 
and upon that I desire to be judged. In any case, the 
readers will probably come to the conclusion that an engi- 
neer of 29 years’ experience is at least in as good a position 
to know the true locomotive history as an auctioneer or 
other person who never has had any engineering training. 


Yours = 
LEMENT E. Strretron, C.E, 
Saxe-Coburg House, Leicester, November 18, 1895, 


To THE EpiToR OF ENGINEERING. 

Srr,—A curious point in this long discussion in your 
columns, and one that I have not yet seen mentioned, is 
the fact that the person who seems to write most on the 
subject is guilty of two serious errors in a hand-book he 
has com ited. I refer to Mr. Stretton and his ‘‘ Locomo- 
tive and its Development,” in which he states, ‘‘The 
directors of the Great Western Railway having appointed 
Mr. Gooch as locomotive superintendent, the duty de- 
volved upon him to design and provide the necessary 
engines.” Now it is well known that in Brunel’s report 
of December, 1838, full information is given as to the con- 
struction of these engines, and Mr. Gooch is never men- 
tioned ; while in the diaries of the latter, Gooch distinctly 
states that the original engines were ordered before he 
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joined the Great Western Railway. Then, egain, Mr. 
Stretton gives an illustration supposed to repreeent the 
first ‘‘Great Western” as built, which engraving is 
totally unlike the engine, seeing that she originally had 
a domed fire-box and only six wheels, not a firebox of 
ordinary shape and eight wheels, as shown in Mr. 
Stretton’s book. 
Yours truly, 
HEXAGON. 





PORTLAND CEMENT. 
To THE EDITOR OF ENGINEERING. 

Sir,—Can any of your readers put me in the way of 
obtaining the following information concerning some 
Eaglish constructions, viz.: I want to know the b:and of 
Portland cement used in the concrete facing of the Albert 
Dock. London ; the fitting-out basin of Chatham Docks ; 
the Hornby Dock, Liverpool ; and the Marysport Docks ; 
and also a be the present condition is of this concrete 
facing. Would this be a proper inquiry to make of 
ENGINEERING ” 

Yours very truly, 
AN AMERICAN ENGINEER. 

B-:ooklyn, November 11, 1895. 





THE HARMONOGRAPH. 
To THE EprTor oF ENGINEERING. 

Srr,—The form of harmonograph described in your 
issue of November 22 by Mr. Arthur C. F. Webb is one 
which is frequently made, but as described it is open to 
one serious objection. The pendulum is on knife-edges, 
and these rest on a loose collar, which also has knife-edges 
at right angles to the others, and thus a universal joint is 
made. But it is obvious that this arrangement gives two 
different lengths to the pandulum according to the direc 
tion of its oscillation, one pair of knife-edges being lower 
than the other; the result is that true harmonies of 
period are not obtailable, In order to perfect this form 
of harmonograph, the bearings of the two pairs of knife- 
edges must ba made at the same level. This can easily 
be done by making a depression in the looge collar where 
it is to receive the knife-edges of the pendulum itself. 
With this modification your readers will find it an admir- 
able and simple form of compound vibration pendulum. 

Cuaries E, Bennam 

Colchester, November 23, 1895, 








THE INSTITUTION OF CIVIL ENGINEERS. 
To THE Eprror or ENGINEERING. 

Sir,—I quite agree with the suggestion of your corre- 
spondent that country members should be allowed to 
borrow books from the library under certain conditions. 

I have thought that too little use was made of the 
numerous books and reports stored in Great George-atreet 
by the members generally, partly owing to difficulties of 
access, and partly owing to the lack of a useful reference. 

I am glad to see the imperial note struck by our Presi- 
dent in his address, and I hope that he will guide the 
Council into taking action in the direction of enlarged 
usefulness and enlarged sympathy. 

Yours, &c., 
M. Inst. C F. 





THE PROPOSED ASSOCIATION OF WATER 
WORKS ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Sir,—I agree with Mr. Gaskin’s suggestion to form an 
Association of Water Works Engineers. The advantage of 
meeting to express past experiences, and to foster com- 
radeship, is shadowed forth in Sir Benjamin Baker’s Pre- 
sidential Address to the members of the Institution of 
Civil Engineers, November 12, 1895. If such an associa- 
tion could be affiliated with the Institution, it would be 
strengthened. 

In forming an association of the kind suggested, some 
difficulty, probably, would arise in defining the class of 
men seeking admission, as no few dribble into the pro- 
fession of water works engineers and managers, with no 
special recommendation —_ corporate influence and 
some experience in the financial department. Some 
standard of experience and merit should be imposed to 
qualify a candidate, other than simply occupying an 
official position in a corporate body. I would let merit 
and ability, put to test, be the recommendation of asso- 
ciateship, no matter whether the applicant be a titled 
person or of plebeian birth. 

The water supply of many corporate bodies is imper 
fect, in various ways, for the want of more experienced 
men to supervise the distribution, with resources on which 
to fall back in difficulties. 

Some men can lay pipes without possessing a knowledge 
of the best form of socket to introduce in the district, 
Some men know how to proportion concrete mixings 
without having a a? knowledge of concrete, and some 
men know what clay is, but have a very poor knowledge 


of puddle. These and many other structural features | Th 


belong toa water works engineer’s duties, and they can 
be learned only by experience ; an observing man gradu- 
ally acquires knowledge of such things ; it does not take 


possession of him instinctively as the feeling to eat. 

Iam sure that Mr. Gaskin’s proposal is a good one if 
the association can be formed of men with something more 
about them than gloves and boots, and corporate bodies 
owning water works would benefit by their conferences. 

Wituram Warts, 

Piethorn, near Rochdale, November 26, 1895, 





CARBONIC ACID REFRIGERATING 
MACHINES. 
To THE EpiToR OF ENGINEERING. 

Si1r,—Will you sllow me to make one or two remarks 
upon Mr. Hesketh’s paper on carbonic acid refrigerating 
machines, which was published in ENGINEERING on 
November 1 ? 

The curves given in Figs. 7, 9, 10, and 11, show the 
duties so far as ice production and heat abstraction is 
concerned, but they are of little value commercially, be- 
cause they do not include the allowance for variation in 
horse power. The same remarks practically apply to 
Fig. 8, which gives the variation in horse- power without 
allowance for variation in ice production. The annexed 
diagram No. 1 is Mr. Hesketh’s Fig. 8, with the addition 
of a line showing the indicated horse-power for a given 
production of ice. The new line is the upper one, and it 
will be seen that the horse-power for producing a given 

vantity of ice with cooling water at 90 deg. is just about 
ye that required for producing the same quantity with 
cooling water at 50 deg. 

As to the statement that when the temperature of 
cooling water exceeds 87 deg. Fahr. the refrigerating 
effect with carbonic acid falls so rapidly that machines 
under such conditions are practically useless, the fact is 


ad 
45 





Fig|?. 


a 
Water Temperatures 


70° 80° 100°F 


50° 60 
S2s1.A Cooling 

































































éru. 
| 
| 
10000» 
“y 
* 8000}— 
~ 
S| 
e | 
& 7000'— 
w | 
=F 
601 
> | 
& $000}-——— 
“ 
8 
& 4000+ 
x | | 
& | 
z | | 
& 3000; —.—_ -—_—_-+—_—>\—<$<- 
v | 
« | 
2000}—— pap | — 
L a | — se 
1000)\_—_— —_—+ ——_+—____}____ +— 4 
| | 
ol 
30 40 50 60 70 80 90 100°F 





20 
3257.8. - 
Temperature of Refrigerant leaving Condenser. 


that the falling off takes place long before the temperature 
of 87 deg. is reached. Up to 87 deg. the physical condi- 
tion of carbonic acid is rapidly altering, with a corre- 
sponding falling off in refrigerating effect. Beyond 
87 deg. the physical condition remains practically un- 
altered, and there is, in consequence, little variation in 
refrigerating effect. Diagram No. 2 shows the results of 
experiments made by independent experts with two 
machines, each of 12 tons ice-making capacity, one using 
anhydrous ammonia and one carbonic acid. The circum- 
stances of the test were the same in each case, and the 
results fully bear out the deductions that have been made 
from the well-known physical properties of carbonic acid. 
he absciesze represent temperatures at which the re- 
frigerating agent was admitted to the refrigerator, and 
the ordinates show heat abstraction in the refrigerator in 
thermal units per indicated horse-power. From this it 
will be seen at once how ny 4 the efficiency of the car- 
bonic acid machine decreases, but this, of course, takes 
place before the critical point is reached. With anhydrous 
ammonia no question of critical point comes in, and 
though there is a falling off in refrigerating effect as 
higher temperatures are reached, it is very much less 





than with carbonic acid, For instance, at a temperature 





of 87 deg. an ammonia compression machine will elimi- 
nate twice as much heat for agiven indicated horse-power 
as acarbonic acid machine does, working under otherwise 
similar conditions. 
Your obedient servant, 
T. B. Licutroot. 
35, Queen Victoria street, London, E.C,, 
November 25, 1895. 





CONTINUOUS BRAKES ON FREIGHT 
TRAINS. 
To THE EprTor oF ENGINEERING. 

Srr,—The accounts of the serious accidents that occurred 
within a few hours of one another at Shap and Marton 
last week must have set many of your readers wondering 
how long the present state of things is to be allowed to 
last; how long are the goods and mineral trains in this 
country, weighing perhaps 400 tons, to be sent out with 
no controlling power behind the tender except the hand- 
brake of a 10-ton van, which in an emergency may, or may 
not, be applied, but which will in nearly every case prove 
quite useless. 

A long train breaks in two at or near the summit of a 
steep incline ; while the front portion soberly pursues its 
way without either of the enginemen having a suspicion 
that anything is wrong, the detached part follows, slowly 
at first, but with gradually increasing velocity until it at 
length overtakes the other portion and causes a wholesale 
destruction of rolling stock—if nothing worse, 

The public knows little of this class of accident, for the 
average newspaper reporter cares only for those cases in 
which passenger trains are concerned, but to the engineer 
the whole story has long been familiar, though no British 
railway company seems yet inclined to take up the 
obvious remedy, a continuous brake on freight trains. It 
would be a costly remedy admittedly, but in view of the 
damage and delay caused by these runaway collisions, 
and the resulting danger to the other traffic of the line, 
there can be no doubt that its adoption would be the 
soundest economy. In the matter of brakes for passenger 
trains we have always been notoriously backward and 
content to occupy an inferior position, and now also on 
the further question of applying them to freight trains we 
are allowing other countries to draw far ahead of us, a 
position which cannot be reconciled with our boasted 
excellence in all matters connected with railways. 


Yours — Tt 
W. B. THompson. 
Devonshire Club, St. James’s, S.W. 





IcrLtanp.—The Iceland Alting has voted 8000/. for the 
establishment of a new line of steamers between Iceland 
and the Continent, 





Aw ARTIFICIAL SPECTRUM.—We observe in the Sczen- 
tific American of May 18 a retranslation from La Nature 
of our article on the Benham artificial spectrum. Ib is 
amusing to observe that Za Nature has taken Mr. Gray’s 
** eye demon” au sérieux, thus : “ but here the manceuvring 
is effected by a peculiar physiological action, which the 
English call the ‘eye demon,’ but which we designate 
in France as the faculty of accommodation.” The humour 
- Scot is here beyond the perception of the witty 

rank, 





THE CONDITION OF THE SHIPBUILDING AND SHIPPING 
InpusTRIES.—Messrs. H. E. Moss and Co., 2, Romford- 
place, Liverpool, in their steamship circular, just issued, 
state that since May 1 the ~~ trade has remained 
in a very depressed state, and they cannot yet report any 
general improvement.: In certain directions freights have 
been better, but, speaking generally, the past six months 
have been most unsatisfactory, especially so for the 
owners of all except the most modern and best carrying 
type of steamers. Still there is a feeling that we have 
now seen the worst, and with the general improvement in 
trade and the opening of new markets, it is justifiable to 
think that 1896 will be a more satisfactory year for ship- 
owners, if the first improvement in freights is not made 
the signal for an unreasonable rush to order new boats, 
A considerable quantity of obsolete tonnage has been 
broken up during the last six months, but there still 
remains several hundred thousand tons of old steamers 
which for trading pur (if a profit is considered a 
necessary feature) are absolutely valueless, and the sooner 
the owners of such vessels submit to the inevitable the 
better for themselves. The number of ‘‘ tramp” steamers 
building at the present time is not excessive. This is in 
itself a good feature, but it is qualified by the fact that 
the regular lines and —— are supplying themselves 
with large carrying cargo boats, which will absorb a good 
deal of the employment which would otherwise fall to the 
lot of the ‘‘tramp” boats. Prices for building are just a 
shade harder than at the beginning of the year, but 
steamers can still be built at very low prices. It is pro- 
bable that large Government contracts will shortly be 
given to some of the leading shipbuilding firms, and this 
will, no doubt, stiffen prices, as the mere talk of Govern- 
ment orders has an effect on the minds of both ship- 
builders and their employés (and consequently on prices) 

uite disproportionate to the real value of such orders. 

he present price for ordinary “tramp ” steamers is about 
7l. per ton deadweight for boats about 2500 tons dead- 
weight, and 5/. 17s. 6d. to 5/. 123. 6d. for boats 5000 to 
6000 tons. There has been no difficulty during the last 
tix months in disposing of the better class of second-hand 
steamers, and a large number of gales have been made, 
but there is no marked alteration to report in the selling 
prices. When better freights are obtainable, good boats 
which have been bought at these low prices are bound to 





turn out remunerative investments, 
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INDUSTRIAL NOTES. 

Rumours of a possible cessation of the industrial 
strife at Belfast and on the Clyde were rife during 
the past week, and they gathered strength and 
coherence towards its close. It seems probable that 
during the current week definite action will be taken 
to effect some kind of settlement. The previous 
rumours of a possible combination to extend the 
strife to the Tyne, the Tees, and the Wear seem to 
have had no real foundation in fact. A grave crisis 
like that of the engineers’ dispute always brings about 
more or less baseless rumours, often tending to make 
the breach wider, instead of to heal it. But rumours 
of peace are more welcome, for they express more or 
less the hope of settlement felt by all who desire 
industrial progress. As a rule, the more rabid 
utterances during a dispute emanate from those 
who are by no means officially responsible, either on 
the part of the employers or the employed, so that 
when the two parties meet on common ground there 
is little to apologise for or to withdraw. It is well 
that it should be so, for after the strife a time comes 
when some mode of settlement is possible, and then 
only regret can be felt for unguarded words uttered 
in the heat of the struggle. 

The dispute in Belfast is felt more and more as dis- 
charges or suspensions take place in consequence of the 
engineers being out. Only about 700 men were in- 
volved in the actual dispute as to wages, the sum asked 
being one farthing per hour, or some 35/. per week all 
told. This small dispute has affected many hundreds 
of families, and this, more than the dispute itself, has 
stirred up the inhabitants to endeavour to effect a 
settlement. The local bodies in Belfast have been 
endeavouring to meet the emergency by the employ- 
ment of numbers of the unemployed by the Water 
Works Committe: and the Harbour Board, and 
material has been ordered for the purpose. Meanwhile 
the efforts to bring about a settlement have not much 
slackened, though hitherto they have not been favour- 
ably responded to by the parties concerned. The 
effects of the dispute are not less manifest on the 
Clyde, for batches of men have had to be suspended 
by reason of the engineers being out. This has stimu- 
lated the efforts of those who are desirous of re- 
storing industrial peace. And there are signs of pro- 
bable success. The changes in the iron market indi- 
cate this. Later news confirms the statement that a 
conference is to be convened next Tuesday, with Lord 
James of Hereford as chairman and ten members of 
each party to form the committee. 





The December monthly report of the Ironmoulders 
of Scotland states that generally speaking the im- 
proved state of trade has been well maintained—that 
is to say, apart from the engineers’ dispute in Belfast 
and on the Clyde, there has been no cessation in the 
general march of improved conditions affecting the 
ironmoulding industry. Naturally the report refers at 
some length to the dispute now pending, but generally 
it quotes a daily paper in preference to any remarks of 
the council’s own with respect to that dispute. In its 
own name reference is made to “‘ the efforts of influen- 
tial parties to bring about a conference of the com- 
batants, if for no other purpose than for the sakes of 
the labourers,” who are suffering from the cessation of 
labour at the several works and yards. Then it adds 
the following : ‘‘ We do trust from the bottom of our 
hearts that the Government will step in and compel the 
holding of a conference, work being resumed, while the 
points of difference may be adjusted hereafter.” This 
is a bold bid by an old society for the interference of 
Government by its own authority and initiative for the 
purpose of compelling a conference. The council are 
able to report a net gain in funds of 658/. 5s. 10d. for the 
month, and that there has been a continuous increase 
in the number of employed members in each of the 
eleven months of the present year. They say, ‘‘ We are 
not aware of having in any former year noticed such 
steady improvement in our number of members in em- 
ployment month by month throughout the year.” This 
society has voted in favour of admitting labourers into 
the engineering federation. But the shipbuilders and 
other branches have a voice in that matter. The 
voting was very small, only 885 in favour, and 371 
against. This would seem to show but little interest 
ia the question. The general secretary, Mr. Jack, has 
heen appointed a ‘‘bailie” for the City of Glasgow, 
an office similar to that of an alderman, but with 
enlarged functions. This is the first time that a 
labour representative has attained to such a dignity 
in Scotland. Mr. Jack has long been a member of the 
city council, 


The Ironworkers’ Journal for December reports at 
length the recent general council meeting, the auditors’ 
report, the general expenditure, and other adminis- 
trative matters, all of which appear to have been 
satisfactory, in so far as the society is concerned. 
After the more formal business was disposed of, the 
meeting proceeded to discuss organisation, and how 
best to improve it, seeing that trade is better, and the 





prospects much improved. After a long discussion it 
was resolved to ask each branch secretary to report as 
to what has been done to carry out the behests of a 
prior meeting of the council, held on August 31, and 
further, that branch or general meetings be held to 
carry out the decision of the council as regards organi- 
sation. As regards the proposal to better organise the 
districts, the employers, it appears, agree, inasmuch as 
they find it better to deal with the association and its 
responsible officers than with non-union men. This 
has come about after years of experience in connection 
with the North of England Conciliation Board and the 


| Midland Wages Board. The better the organisation 


of the men, the more amenable are they to the action 
taken, and to the — of the joint boards. The 
position of affairs at Barrow was next discussed, but 
no action could be taken, as the manager was still 
away in the United States. The matter, therefore, 
stands over, but the false rumours and impressions 
have been corrected and removed by the publication 
of the facts in the last number of the journal, prior to 
this one, in October. The report of the recent depu- 
tations to members of the Government is given at some 
length in the Ironworkers’ Journal, the Moulders’ re- 
port, the Boot and Shoe Makers’ report, and other 
reports for this month. On the whole, it appears that 
the results of the several interviews are regarded as 
generally favourable, except as regards employers’ lia- 
bility. In this respect it is thought that the new 
Bill which is promised will be on the lines of the mea- 
sure of the late Government, as amended by the House 
of Lords, which was subsequently lost in the House of 
Commons. 





The Boot and Shoe Operatives’ report deals with 
the recent deputations at some length, but especiall 
with that portion of the replies of Ministers whic 
touches upon the subject of immigration of aliens, as 
regards which legislation was almost promised. A 
recent letter of the chairman of the Employers’ 
Federation is regarded by the men as a kind of 
**manifesto on behalf of the employers,” and, as 
such, the general secretary has been instructed to 
reply thereto. A dispute at Manchester is being 
fought somewhat bitterly. Another dispute at Nor- 
wich has been happily settled, the men having re- 
sumed work ; but pending disputes exist at Bristol, 
Leicester, and Northampton, with the result that 
another statement has been sent to Sir Courtenay Boyle, 
as the umpire to whom complaints under the terms 
of settlement had to be submitted. The complaints 
are as to certain rules, which the operatives allege are 
not in accordance with paragraph 5, section C, of the 
terms of settlement. The rules relate to regulations 
as to keeping time, and the preservation of order in 
the workshops, to jurisdiction over workpeople, terms 
and conditions of employment, &c., outside the district ; 
then as to a minimum wage, the payment of non- 
unionists, and some other matters. The statement of the 
case is prepared in a most careful and judicious manner, 
and a copy has been sent to the Employers’ Federa- 
tion as well as to Sir Courtenay Boyle. The method of 
referring labour disputes here disclosed shows at once 
its superiority over a strike or lock-out. All the facts 
are clearly and calmly stated, and the other side are 
invited to communicate their version of the same, as 
well as their views on the subject matter of complaint, 
then a clear-headed outsider is called upon to adjudi- 
cate, Nothing could be fairer or in better taste. 





The condition of the engineering trades throughout 
Lancashire does not appear to be quite so satisfactory 
as it was, for there has been a slackening off as regards 
new work coming forward. Nevertheless there is 
a fair amount of activity in most of the branches, 
The cotton machinists and stationary engine builders 
continue to be fully employed, mostly, however, 
upon work for exportation. Machine tool makers 
are fairly busy generally, and those firms which 
devote themselves to specialities are for the most 
part well supplied with orders. Boilermakers are 
reported to be somewhat quieter, only moderate 
orders coming forward recently. But there are expec- 
tations of some good orders at an early date in con- 
nection with railway work, for carriages, wagons, 
&c., and also locomotive building, these branches 
having been but indifferently supplied with work for 
some time past. The fears that the engineers’ dispute 
at Belfast and on the Clyde might possibly extend to 
other centres seem to have disappeared, but there is a 
belief in some quarters that other disputes may arise 
connected with labour in the engineering branches of 
trade. There does not appear to be any solid founda- 
tion for any such fears, except it may be that in a 
few places where wages were reduced some effort may 
be made to regain the losses. As a rule, however, the 
Lancashire employers took no advantage of the slack 
times, The iron trades are slow in comparison with 
what they were, but the rumours of a possible early 
settlement have had the effect of giving a stronger 
tone to the market. 





In the Wolverhampton district there seems to be no 





falling off in the active demand for all kinds of manu- 
factured iron and steel. The advices from abroad, 
and particularly from the Australian and South African 
markets, indicate a continuance of good trade, and 
especially with the two latter as regards light and 
heavy hardware goods, galvanised roofing sheets, 
hoops, and fencing. This increased demand for iron 
and steel prevents any abatement in prices, in 
spite of all attempts by consumers. The ironmasters 
have well-filled books, and they decline new busi- 
ness under the market rates. There is, however, 
another side to the shield. The better classes of 
iron are but little inquired after, with the result that 
recent prices are but barely maintained. The great 
run is upon common bars, orders for which keep 
coming in, and contracts are freely renewed at recent 
rates. Common sheets are also in active demand for 
alvanising and ordinary working up purposes, the 
fall rates being assured. Fair business has also been 
done in hoops, rods, and fine strip, with hardened prices 
for tube strip. Boiler-plates, tank-plates, and stamped 
sheets are in demand, at full rates. The demand for 
pig iron is fully equal to the output, so that there are 
no large stocks on hand, and good prices are easily 
obtainable. There is a fairly good run of activity in 
the constructive branches of industry, and most of the 
heavier hardware trades are tolerably busy. 





In the Birmingham district business is not quite so 
firm as at Wolverhamptom, though in general the con- 
ditions are very similar. There has been a quieter 
tone in all departments of the iron trades, and some 
classes of iron are reported to be weaker in price. The 
larger firms are well supplied with orders over the pre- 
sent and into the coming year, but some of the smaller 
makers are in want of orders, and they make conces- 
sions in hope of attracting business. The labour dis- 
pute on the Clyde has also depressed the market by 
the keener competition of the northern makers. Em- 
ployment, however, is fairly abundant, and black 
sheets, strip, angles, and merchant bars are in demand, 
and also all classes of iron for railway purposes and 
constructional work. There is peace as regards labour 
questions, no serious dispute being on or expected. 


The London Trades Council have undertaken the 
duty of opening a fund for the support of the engineers 
at Belfast and on the Clyde. When the council was 
first instituted, and for several years afterwards, the 
method adopted was to give credentials to the dele- 
gates of the trades affected, and let those delegates 
wait upon the several societies to collect funds. The 
first departure from this practice was in the case of 
the Agricultural Labourers, when a very large sum 
was sent to the council to be disbursed. In the pre- 
sent instance the council will not disburse the funds, 
but remit them to the head-quarters of the strike com- 
mittees at Belfast and the Clyde respectively. The 
dispute is described by the resolution of the delegate 
meeting as ‘‘an attempt to crush trade unionism in 
this country,” a description which is sure to bring in 
support for the men, 





The Iron and Steel Workers are endeavouring to 
bring pressure to bear with a view of effecting a settle- 
ment. These men know the value of the North of 
England Conciliation Board, and of the Midland 
Wages Board, and they naturally desire an end to be 
put to a dispute which must affect their prospects. 
They have tried conciliation and have succeeded, and 
can therefore urge its adoption by others, 





The strike of the Stourbridge iron-plate workers has 
been settled, and the men have resumed work, after 
being idle for about two months. The terms were 
mutually arranged by a conference of representatives 
of employers and dchaee of the workers. The im- 
portant factor in connection with the settlement is that 
they have agreed to establish a wages board for the 
whole of the Midland district, on similar lines to the 
Midland Wages Board for the iron and steel workers. 





The dispute at Stalybridge still continues, and dis 
turbances frequently occur between the strikers and 
the new hands. Already the extra cost for the im- 
ported police has exceeded 1000/., and still they are 
needed. It appears that the men leave Stalybridge 
on Saturday, in order to spend the week-end in Man- 
chester, and when they are thus let out of the works 
there is always a danger of someattacks, The Textile 
Trades Joint Committee seem to have no authority 
over the print-workers, or the matters in dispute are 
without the pale of their jurisdiction. There are as 
yet no signs of a settlement. 





The new association, or federation, called the United 
Government Workers’ Federation, continues to make 
itself heard in various ways. The cry is that the 
Government should be the model employer. The idea 
is a good one, but after all it is very indefinite. As it 
is, it would seem that the Government is in most cases 
a model employer, regard being had to the fact that 
there is a constant endeavour to get employment under 
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it. In all respects the persons employed may not be 
quite satisfied. There may be grievances. But there 
is no earthly reason why Government employés should 
be petted at the expense of all other workers. We 
must not allow sentiment to run away with our reason 
in this matter. 





The Gasworkers’ Union have' been able to obtain 
for their members better conditions and higher wages 
at Leeds for certain classes of men employed by the 
corporation. Foremen’s wages have been increased 
from 28s, to 32s, and from 30s. to 33s, per week. 
Diggers and labourers of various classes have had their 
wages increased from 21s. and 23s. to 25s. per week. 
The general rise is from 2s. to 3s. per week, according 
to class. The navvies and bricklayers’ labourers’ strike 
at Walton and Felixstowe has been brought to a close 
after about two months’ duration. The men’s wages 
have been advanced 4d. per hour. This success is 
hailed as the precursor to an advance in the wages of 
the labourers in the eastern counties, where wages 
have always been at a low level, not only in the agri- 
cultural districts, but in the towns for all classes of 
labour, 





The votes of the Lancashire and Cheshire miners for 
a closer federation, with a central authority and 
centralised funds, are likely to result in favour of the 
federation by a large majority. At most of the chief 
collieries the votes have been strongly in favour of the 
proposal, so that it is probable the new federation will 
be in working order early in the new year. A large 
number of the men remain neutral, but the proportion 
in favour is so large that the result will doubtless be 
accepted by all. 





LOCOMOTIVE FOR THE GLASGOW AND 
SOUTH-WESTERN RAILWAY. 

Tue illustration on page 711 represents a service- 
able type of tank locomotive, of which ten have 
recently been constructed for the suburban traffic on 
the Glasgow and South-Western Railway, where 
omnibus trains are used from St. Enoch station to 
Bridgeton C.oss, Springburn, or Govan. The engines 
were designed by Mr. James Manson, locomotive 
superintendent of the company, and the details are 
well shown on the longitudinal section and plan re- 
produced on the two-page plate accompanying this 
issue. The engines were constructed by Messrs. 
Neilson and Co., of the Hyde Park Works, Glasgow. 
The cylinders are 17} in. in diameter, the length of 
stroke 24in, The total heating surface is 1169 square 
feet, and the grate area 164 square feet, while the tank 
has a capacity for 1000 gallons, and the fuel space of 
80 cubic ft.—quite ample to meet the conditions, as 
the run is a very short one. It may be interesting to 
quote Mr. Manson’s specification : 


GENERAL CONDITIONS OF CONTRACT, 

The engines must be made to the dimensions given in 
the following specification, and to the general and detail 
drawings of the railway company. The contractor to 
make copies of the detail drawings for his own use, and 
such other drawings as may be necessary for the proper 
carrying out of the work. Any alteration or proposed 
deviation from the drawings furnished must be first sub- 
mitted to the company’s locomotive superintendent, and 
his sanction obtained in writing, bsfore it is carried out. 
No advantage is to be taken of any omission of details 
either in the specification or drawings, as the contractor 
may obtain full information about any part of the work 
that is not sufficiently explained ; and should any dispute 
arise, the decision of the company’s locomotive superin- 
tendent is to be taken as final and binding in every 
respect. The materials to be of the make specified in 
each case ; and where no instructions are given, the work- 
manship and materials must be of the very best of their 
respective kinds. The engines must ba finished in every 
respect to the entire satisfaction of the company’s locomo- 
tive superintendent, who shall be at liberty to inspect, 
either personally or by deputy, the work during its pro- 
gress, and to reject any defective or unsuitable materials 
or workmanship. The contractor is to pay all royalties, 
and to be liable for all claims in respect of patent rights 
for any article or part supplied under this contract, or 
required for its due performance. The engines are to be 
yo pene by the builders, free of charge, in perfect condi- 
tion, at the company’s locomotive works, Kilmarnock ; 
and, prior to payment, each engins will be required to 
run 3000 miles consecutively withou: showing any defects 
in material or workmanship, and the builders will be 
held responsible for all such defects (accidents being 
cxmatall until they have run that distance, 

Drawings, «c.—The contractor, on the completion of 
the work, is to supply the company with a general draw- 
ing of the engines exactly as made, on tracing cloth to 
14 in. scale; and a list of the materials used in their con- 
struction, giving the names of the various firms whence 
they have been obtained. 

Quality of Materials—Iron.—In all cases where ‘‘ best 
Yorkshire iron” is specified, it must be wrought iron of 
the manufacture of either Lowmoor, Bowling, Farnley, 
Monkbridge, or Taylor Brothers, and will be subject to 
being tested. The brand of the manufacturer must be 
placed, wherever possible, so as to be seen when finished. 

Brass.—Where brass is specified, it must be of good, 
tough metal. 





Gun-Metal.—Gun-metal must be composed of copper, 
16 parts ; tin, 24 parts. 

White Metal.—Where white metal is specified, it must 
be Dewrance’s patent, to be obtained from J. Dewrance 
and Co., 158, Great Dover-street, London, 8.E. 

Boiler.—The barrel, firebox casing, smokebox tube- 
plates, with all angle-irons, T-irons, gussets, and rivets, 
to be of the very best boiler quality of Siemens soft 
steel, to be supplied by makers approved by the com- 

any’s locomotive superintendent. The boiler plates must 
be free from silicon, sulphur, or phosphorus. Strips cut 
lengthway and crossway to have an ultimate tensile 
strength of not less than 25 nor more than 30 tons per 
square inch of section, with a minimum elongation of 25 
per cent,in8in. The strips, when cut lengthway from 
each plate, and with the sharp edges removed, must 
stand bending to a curve the inner diameter of which is 
the thickness of the plate, either when hot or cold, or after 
being heated to a bright red heat, and cooled in water. 
All plates must be perfectly free from lamination and 
injurious surface defects; each must bear a number, and 
also be stamped with the maker’s name about 9 in. from 
edge. A lengthway and crossway test cutting from each 
seq bearing the same number, must accompany them. 

he makers must carefully test every plate before leaving 
their works, and supply a detailed certificate, showing the 
result of tests. Any plate which does not conform to this 
specification will be rejected. Barrel to be telescopic as 
shown, and to be made of three plates. Transverse seams 
to be single-riveted. Longitudinal seams to be butt- 
jointed with inside and outside joint strips, and double- 
riveted; and these seams to be placed on each side of 
centre line of boiler at the top. A strengthening ring. 
8 in. thick, to be riveted to the inside of middle plate of 
barrel under the dome flange. The firedoor ring and 
foundation ring to be made of best Yorkshire iron. 

Smokebox Tubeplate.—Smokebox tubaplate to be flanged 
forward at top and sides to form a junction with smoke- 
box ; to be secured to the boiler barrel by a continuous 
weldless ring of angle iron, bored, faced, and turned to 
section shown on drawings, shrunk on to the barrel and 
double-riveted. 

Dome.—Dome to ba of bast Yorkshire iron, in one plate, 
Sin. thick, welded at the seams, and flanged top and 
bottom, double-riveted to barrel, and fitted with a 
wrought-iron cover. Flanges of dome and cover must be 
faced so that a perfectly steam-tight joint can be made. 

Firebcx Casing.—The sides and top to be made in one 
plate, the front or throat plate flanged forward and 
riveted to boiler, the back plate to be flanged forward and 
single-riveted to sides and top. A wrought-iron carrying 
bracket of best Yorkshire angle-iron to be double-riveted 
on each side, the faces of which, where attached to the 
side plate or bearing on frames, to be machined. A 
saddle piece to be riveted on top plate of firebox on which 
the safety valves will be mounted. Stays to support 
firedoor plate and smokebox tubeplate to be fitted as 
shown. The foundation ring to be machined to dimensions 
and form shown on drawing. The firedoor ring to be as 
shown, and both the firebox and casing plates must be 
kept clear of the inner edge of the ring. 

Wash-out Door and Mud Plugs.—Thirteen gun-metal 
screw plugs, 12 in. diameter at point, 11 threads per inch, 
taper 1 in 8, to be inserted—four in smokebox tubeplate, 
three in saddle-plate of firebox casing, and six in front 
plate of firebox casing. 

Workmanship.—All holes for tubes, rivets, and stays, 
in all parts of the boiler, to be set out to template and 
drilled. All rivets must be put in from the inside, and 
where not flush the heads to be snapped. Allrivets must 
completely fill the holes, which must be perfectly fair 
with each other in all plates and angle-irons, and slightly 
countersunk under the rivet heads. No drifting will be 
allowed under any circumstances. Size and pitch of 
rivets and lap of plates to be made to detailed drawing. 
Special care must be taken that the plates are brought 
thoroughly together before any rivets are put in. The 
edges of all plates to be planed or turned, and those under 
steam pressure must be slightly bevelled, so as to leave a 
full edge for caulking, which must be done with a broad- 
faced fuller, so as not to injure the plates. 

Testing.—The boiler, before being lagged, is to be 
tested by the contractor in the presence of the company’s 
locomotive superintendent, or his deputy, to a pressure of 
200 lb. per square inch with warm water, and afterwards 
to 150 lb. with steam, and it must be perfectly tight with 
these pressures. To receive a coat of boiled oil while hot. 
All fittings and studs must be fixed complete before the 
boilers are tested with water or steam pressure, 


Dimensions. 
ft. in. 
Centre of boiler from rails... aes 7 © 
Length of barrel ... si ee oe 
Diameter of barrel outside at smoke- 
box end ... ae 1 ae on ae | 
Thickness of plates sie bei 0 O84 
A sinokebox tubeplate 0 02 
Length of firebox casing outside 5 7 
Breadth outside at bottom 4 0 
Depth from centre line at front 4 114 
” % »> back 4 7% 
Thickness of throat plate 0 Ye 
9” bac e9 aes . 0 Ors 
9 sidesand top... one 0 0% 
Distance apart of copper stays ... About 4 in, 
Diameter g = ee | 


Number of threads per inch il 


Inside Firebox.—The firebox plate to be of copper of 
the very best quality, and obtained from Messrs. Bibby, 
Sons, and Co., Nevill, Druce, and Co., Pascoe, Grenfell, 


and Co., or other makers to be approved by the locomo- 
tive superintendent, 


The crown and sides to be in one 








plate, the tubeplate thinned under the tube holes and at 
the flanges. The firedoor plate to be flanged as shown, 
and the whole put together with }3 in. Bowling or Low- 
moor iron rivets. All holes to be drilled, and the edges 
of the plates planed. All the plates to be carefully 
annealed, both before and after flanging, and to stand the 
test of being doubled cold without showing any signs of 
cracking. The firebox and casing to be stayed together 
on all sides with copper stays made from the best soft 
rolled bars, obtained from the makers who supply the 
plates, and to stand thesame test. The copper stays to be 
screwed tightly into the firebox and casing plates, the 
threads being turned off the portion of the stay between 
the plates. In cutting off the stay ends great care must 
be taken not to injure the threads. The stays to be snap 
riveted on outside, and hand riveted on inside ; the heads 
inside to be large, and at least ,’, in. thick. The hammers 
for knocking the stays down must not exceed 4 lb. in 
weight. Eight palm stays to be riveted on barrel of boiler 
in position shown, into which special copper stays are to 
be tightly screwed through the tubeplate. The roof to 
be stayed with eight girder stays of best Yorkshire iron or 
annealed cast iron of approved make, carefully slotted at 
the ends, to fit exactly over the edges of the crown plate 
and on the bends of the front and back plates, and con- 
nected to the top of casing as shown. A gun-metal plug, 
with fusible centre, to be screwed into the crown of fire- 
box, to project 4 in. intothe water. Firebars of cast iron 
as shown on drawing. 


Dimensions. 


ft. in. 
Length of copper firebox outside (top) 4 112 
Breadth a - (top) 3 8h 
o. - - (bottom) 35 
Depth at front end ss Ses oe 5 8 
me ack 4, ” + 5 4 
Thickness of sides and crown ... 0 O§ 
= back aa ae oak 0 0% 
“a tube-plate... = sts 0 1 
‘5 a below tubes, 
tapering down to as Bes 0 08 


Tubes.—To be of best solid drawn brass, composed of 
70 parts of copper to 30 parts of spelter, made by Everitt, 
Wilkes, Birmingham Battery Company, or Broughton 
Copper Company. The bubes are to be 13 in. outside 
diameter at firebox end, and swelled out at smokebox 
end to 1}} in. in diameter fora length of 3in. Both ends 
to be fixed by a tube expander. The tubes to project full 
4 in. through copper tubsplate, and there carefully 
flanged over, and fixed with steel ferrules —— 
turned and driven in tight. Tubes to project throug 
smokebox tubeplate 4in. The holes in both tubeplates 
to be the exact diameter of the tubes at their respective 
ends. Each tube to be slightly annealed throughout its 
whole length, and the tubes to be fixed in position as 
directed by the locomotive superintendent. The air tubes 
to be of best copper, solid drawn, 3 in. outside diameter, 
No. 7 B.W.G. thick, fixed in firebox and casing plates 
with tube expander, and carefully flanged over on both 
ends. A wrought-iron ferrule to be put in firebox end, 
accurately turned and driven in tight. Eight air tubes to 
be in front and eight in back of firebox. 


Dimensions. 
fb. iv. 
Length of tubes ... ae soe oO wa 
Diameter outside at firebox tubeplate 0 18 


” ‘9 smokebox tube- 
plate (swelled out)... on 
Thickness, 11 and 13 B.W.G. 


Firedoor.—A_ cast-iron rectangular smoke-plate to be 
fitted above the doorway, having notched sector cast on 
left side, and fitted with hand lever, horizontal shaft, and 
connecting link for working deflector plate, which is 
hinged on a projecting arm cast on underside of smoke- 
plate, to detail drawing. 

Smokebox. — Plates for smokebox and door to be of 
B B. Staffordshire iron, having a perfectly smooth surface. 
Door to be circular and dished in the centre to drawing, 
turned on the edge and fitting air-tight on front plate, 
and hinged on left side. The fastenings to consist of two 
brackets, crossbar, spearhead centre bolt, brass washer, 
and two handles—the three latter finished bright. Edge 
of opening in front plate to be strengthened with a solid 
angle-iron ring rivetedinside. Liner plates to bs provided 
to protect the sides of smokebox and front of door. All 
rivets to be countersunk on outside and filed smooth and 


level. The edges of smokebox plates to form a sharp 
square angle. 
Dimensions. 
ft. in. 
Radius of smokebox (outside) ... 2 tt 
Thickness of side and top plates 0 0; 
"a front plate... ree 0 04 
oe door plates 0 08 
a liner ,. ces os 0 otf 
Size of angle-iron, 2} in. by 24 in. by 
*; in. 
Diameter of rivets oF Ae ibe 0 08 
Pitch _,, ; bn & 


Chimney.—The chimney barrel to be of B.B, Stafford- 
shire iron, } in. thick, butt-jointed. with rivets counter- 
sunk on outside. The base to be of the best Yorkshire iron, 
fs in. thick, welded up solid. The top to be of cast iron 
of the form shown, neatly finished. 

Ashpan.—To be provided with front damper worked 
from the foot-plate; sides and door to be made of }-in. 
plate and bottom of }-in. plate. 

Safety Valves.—The boiler to be fitted with a pair of 
2h-in. Ramsbottom safety valves placed on saddle-pisce 
on firebox ; funnels to be of cylinder metal. Valves and 
seats to be of gun-metal, adjusted to blow off at a pres- 
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sure of 150 lb. per square inch ; studs below safety valve 
springs to have brass nuts, 

Regulating Valve.—To be of the double baat typs. The 
valve, valve spindle, and seat to be made of gun-metal. 
The seat to be attached by a flange joint to the cast-iron 
regulator pipe, which, for facility of repairing, is to be 
made in two portions, connected by coned joint and oval 
flanges, the lower end of regulator pipe to finish with oval 
flange coned to receive the end of internal steam pipe. 

Steam Pipes.—The internal steam pipe to be of copper ; 
the end joining the regulator pipe to have a brass cone ; 
the end in smokebox tubsplate to be expanded and fixed 
with strong wrought-iron ferrule. A cast-iron elbow pi 
to be fixed with studs to smokebox tubeplate, having suit- 
able flange for connecting to cylinder steam pipe. The 
steam pipe to cylinders to be of copper, and the connec- 
tion at the top to the elbow pipe and at the bottom to the 
cylinders to be made with a brass cone joint, cone to be 
loose, and the steam pipe flanges to be made of brass 
brazei on to pipe and finish 2 in. thick; bolts or studs 
to have close-ended brass nuts, 


Dimensioxs. 


ip. 
Diameter inside of internal steam pipe ... 43 
smokebox ,, oo 4} 


Thickness of each, 7 B.W.G. 
Best solid drawn pipes. 


Exhaust Pipe (to Cylinders).—The exhaust pips to be 
of cast iron with removable nozzle; the top of nozzle to 
be made of brass and annular in form, with branch for 
attaching to blower pipe; the top of nozzle to be per- 
forated for discharging steam from blower to chimney. 
To be fixed to cylinders by studs with brass close-ended 
nuts. 

Cylinders.—To be made of the best close-grained tough 
cold blast iron, as hard as can be worked, and perfectly 
free from honeycomb and other defects. They must be 
accurately bored and bell-mouthed as shown on drawings. 
All joints and surfaces to be planed or turned and scraped 
to a true surface, so that perfectly steam-tight joints can 
be obtained. The cylinders to be set as shown on drawings, 
with the steam chests and valve faces on the top, each 
steam chest to have a separate top cover or door, the under- 
side of which is to be accurately planed parallel with 
valve face for the balance ring of slide valve to work on 
it; each cylinder to have a door on front of steam chest 
through which the valve and spindle can be put into posi- 
tion or withdrawn if required. Air valve to be fitted on 
front of steam chest of this company’s pattern. The back 
cylinder covers to be arranged to carry the front ends of 
slide bars; front cylinder covers to have plate fitted in 
centre flush with body of flange. Top of cylinder castings 
to be protected by plate as shown, and bottom covered 
with }-in. plate. Studs in steam chest doors in smoke- 
box to have brass close-ended nuts, 


Dimensions. 


ft. iv. 

Diameter ... 1 654 
Stroke : ‘ae 2 0 
Distance of centres ee aes 2 2 
se valve spindle centres Y ae | 

Thickness of metal 0 if 


Steam ports 134 in. by 14 in. 
Exhaust ports, 134 in. by 4} in. 

Glands.—The valve spindle glands and collars must be 
of gun-metal. Independent oil cups to be provided for 
lubrication of piston-rods, valve spindles, and glands. 
The piston-rod stuffing-boxes to be packed with United 
States metallic packing. 

Lubricators.—One vacuum locomotive sight-feed dis- 
placement lubricator to be fixed inside of cab, delivering 
Into steam pipe. One Furness lubricator to be fixed on 
each front cylinder cover. 

Pistons.—To be of cylinder metal, sound and free from 
all defects, fitted with two cast-iron rings sprung into 
their places. Pistons to be accurately fitted to cone on 
end of piston-rods, and secured with gun-metal nut. 

Piston-Rods.—Solid with crossheads and made of the 
very best mild crucible cast steel, well annealed, manu- 
factured by Messrs. Vickers; Taylor Brothers; J. 
Spencer and Sons, Newcastle-on-Tyne ; C. Cammell and 
Co., or other approved makers, Ends steeply coned and 
secured by gun-metal nut and cotter as shown on draw- 
ings. The gudgeon pins in crosshead to be of best York- 
shire iron, well case-hardened, and forced into place by 
screw or hydraulic pressure. 


Dimensions, 


in. 
Width of piston Pe 4 
Diameter of piston-rod 22 
a gudgeon ... 3 
2 


“ ends ... 
Taper of cone in piston, 1 in 24 
Number of threads per inch piston end, 6 

Slide Blocks.—To be cast of cylinder metal with white 
metal let into faces. 

Slide Bars.—Of the very best crucible cast steel from 
same makers as the piston-rods, and to be provided with 
oil syphons to drawings; slide bars to be 3in. wide and 
2} in. thick. 

Slide Valves.—The slide valves to be of phosphor bronze, 
supplied by the Phosphor Bronze Company, and each 
valve to have a balance ring fitted to the back of it to 
relieve the pressure from the face. This ring to be held 
up to the steam chest cover by a tripod and spring—see 
full-size drawings. 

Slide-Valve Spindles.—To be made of Yorkshire iron, as 
per drawings, 

Valve Motion and Reversing Gear.—All motion work of 
best Yorkshire iron and all working surfaces to be well 
case-hardened and finished in the best manner. Expansion 


links to be lifted from the centre, the weigh shaft being 
placed above, and the reversing to be effected by steam 
reversing = of this company’s standard form. The 
expansion links and die blocks to be connected to the 
intermediate spindles, the front ends of which carry a 
small die block for working the lower end of a rocking 
arm moving freely on a fixed shaft carried by the motion 
plate. The top end of the rocking arm works the valve 
spindle by means of a connecting link or rod. The inter- 
mediate spindle guides which are part of the motion plate 
casting to be kushed with gun-metal and provided with 
suitable oil-boxes, all as shown on the drawings. The 
rocking arms to be bushed with gun-metal, and the shaft 
on which they work to be thoroughly case-hardened, and 
a special arrangement for oiling to be provided for every 
part in connection therewith. The valve gearing to be 
proportioned so as to admit and release the steam as nearly 
as possible equally for both strokes and for all grades of 
expansion, 

Eccentrics.— Eccentric sheaves to be of cylinder metal, 
and cast the two halves in one. Locentric straps of 
best Yorkshire iron, and fitted with white metal liners ; 
the eccentric straps to have suitable oil cups, and arranged 
for the eccentric rods being attached by two studs pass- 
ing through butt end. All studs and bolts in eccentric 
straps to have lock nuts and split cotters. 


Dimensions. 


Diameter of eccentrics ... 
Breadth 
Throw es oF = 
Thickness of expansion links ... eas 
Centre to centre of expansion link pins 
Diameter of reversing shaft at centre 
as bearings 
intermediate spindle 


(Zo be continued.) 
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THE REDCAR BOILER EXPLOSION. 

Ovr readers will remember that in ENGINEERING 
for July 26, August 2, and August 9, we gave a full 
report of the Board of Trade investigation with regard 
to this explosion, while on July 12 and August 16 we 
reviewed the attendant circumstances as well as the 
cause of the catastrophe, and referred to the lessons 
to be learnt therefrom. The conclusions we then 
arrived at as to the danger of externally fired boilers, 
and the necessity for some effective system of compul- 
sory examination and certification of every boiler 
before being set to work, are, we observe, fully sub- 
stantiated by some remarks made by Mr. Lavington 
E. Fletcher, chief engineer to the Manchester Steam 
Users’ Association, in a memorandum just issued to 
the members, dealing with some matters of engineer- 
ing interest recently met with. Touching on the 
Redcar explosion, Mr. Fletcher says : 


“The conclusion the Manchester Steam Users’ Associa- 
tion has arrived at as to the cause of the explosion, after 
visiting the scene of the catastrophe, quite agrees with 
that given at the formal investigation, and the Man- 
chester Steam Users’ Aesociation regards with satisfac- 
tion the emphatic pronouncement of the Commissioners 
on the two important points brought out by this explo- 
sion, viz., the danger attending the use of long boilers of 
the plain cylindrical externally fired type, and the neces- 
sity of tying together the ends of such boilers by longi- 
tudinal stays. 

‘“‘The Manchester Steam Users’ Association would 
point out how strongly these pronouncements emphasise 
the views it has expressed on these points during the last 
30 years. In its monthly report for February, 1862, it 
gave particulars of an explosion that occurred on Friday, 
February 21, 1862, at Fenton Park Iron Works, Stafford- 
shire, when three plain cylindrical externally fired boilers, 
30 ft. long, were blown up simultaneously, killing one 
man ; while in its monthly report for April, 1863, it gave 
particulars of an explosion that occurred on Wednesday, 
April 8, 1863, at Moss End Iron Works, near Glasgow, 
when four plain cylindrical externally fired boilers, 25 ft. 
long, were blown up simultaneously, killing nine men an 
injuring four others, a Cornish boiler set alongside the 
range being involved in the general wreck, and so 
seriously damaged that it blew up also. 

‘*Ever since that time the nchester Steam Users’ 
Association has consistently pointed out the danger of 
plain cylindrical externally fired boilers. This danger 
arises ems the frequent occurrence in these boilers of 
transverse seam rips at the bottom, due sometimes to 
incipient fractures, lurking between the overlaps, and 
sometimes to the strains induced by unequal expansion 
and contraction, caused in some cases simply by the rush 
of cold air consequent on throwing open the fire door. 

‘In the year 1871 a range of eight plain cylindrical 
externally fired boilers, 70 ft. long, fired by gases passing 
off from the blast-furnaces, were placed under the inspec- 
tion of the Manchester Steam Users’ Association, when 
longitudinal stays for lashing the ends together were at 
once recommended. Not long after these stays had been 
put in, a serious seam rip occurred, and the firm wrote 
thanking the Manchester Steam Users’ Association for 
having recommended the stays, and saying they had in 
all probability prevented an explosion. 

‘The Manchester Steam Users’ Association recommends 
the introduction of longitudinal stays into boilers of the 
plain cylindrical externally fired type generally, and not 
only into those of exceptional length. 

‘*These longitudinal stays, though they would not 





the ends from fiying apart; but by limiting the size of the 
opening, they would reduce the sudden rush of steam and 
water, and thus prevent the explosion of one boiler lead- 
ing to the explosion of others alongside. 

“*These longitudinal stays, however, should only be 
regarded as a palliative, and adopted temporarily. A 
safer course would be to discard these plain cylindrical 
externally fired boilers altogether, and replace them with 
boilers of the internally fired type. 

‘Transverse seam rips occur at the bottom of Lanca- 
shire boilers, when the feed is introduced cold and uear 
to the bottom, and when the boiler is set so that the 
gases do not pass under the bottom until they have 
traversed the side flues, so that their temperature is much 
reduced. The ends, however, do nod fly apart, inasmuch 
as they are tied together by the furnace tubes, and this 
affords a strong argument in favour of the introduction 
of longitudinal ties to externally fired boilers, as recom- 
mended above.” 


Mr. Fletcher concludes his reference to this ex- 
plosion, as well as to those at Dudley and Halifax, 
reported in our issues of October 12, 1894, and August 
9 and September 13, 1895, with the following re- 
marks : 


‘* NECESSITY FOR LEGISLATION FOR THE PREVENTION OF 
Stream Borter Exp osions. 

‘The Dudley, Halifax, and Redcar explosions clearly 
show the necessity for a legislative enactment to render a 
certificate of safety an essential condition of working a 
boiler. Such an enactment would have prevented these 
explosions, and thus have saved 18 lives. 

** At Dudley, the defective character of the safety 
valve would have been detected, and the boiler stopped 
until the defect was corrected. At Halifax, the worn- 
out condition of the boiler would have been pointed out 
and the boiler stopped until repaired, or other means 
adopted to insure safe working. At Redcar—where the 
insurance compapvy had reported to the owners again and 
again the very serious seam rips that had occurred in the 
boilers, but failed, according to the statement of the 
owners, to make them understand there was danger, 
though the insurance company added that several disas- 
trous explosions had resulted from such defects—the in- 
surance company, though willing to insure the boiler at a 
pecuniary risk, would have hesitated to grant a certificate 
of safety. Withholding the certificate would have brought 
the owners face to face with the real state of things, and 
thus by timely warniog have induced them to adopt the 
course they are now adopting, viz, that of laying down 
internally fired boilers of the Lancashire type, as recom- 
mended by the insurance company, instead of working 
on their old externally fired ones till the explosion 
occurred, destroying the boilers, wrecking the premises, 
and killing 12 of the workmen. 

** Objection is sometimes raised to the enforced require- 
ment of certificates of safety, but it is thought that such 
objections are — and that such a system would 
be helpful to all parties concerned. It would protect boiler- 
owners from the losses consequent on explosion. It would 
heip boiler insurance companies by strengthening their 
hands when giving recommendations for safety, ab the 
same time bringing them an increase of business. It 
would, above all, promote the public security and save 
human life. 

“* These ends would be gained by the passing into law 
of such a Bill as the Manchester Steam Users’ Association 
Boiler Registration and Inspection Bill, introduced in 
Parliament in 1890-91, and again in 1892, but which failed 
to reach a second reading on account of the pressure of 
Parliamentary businees.” 





THE INSTITUTION OF CIVIL ENGINEERS, 
Presidential Address of Sir BENJAMIN BakEr, 
K.C.M.G., F.R.S., LL.D.* 

(Continued from page 684.) 

WE need trouble ourselves little, therefore, either about 
the charge of want of human sensibility in devising war 
appliances, or of vandalism in the occasional necessary 
injury to objects of archzolopical interest or natural 
beauty, for our aim is the general good, and we are no 


d| more open to such charges than is a policeman who knocks 


down a burglar, or a surgeon who amputates a limb to 
save the patient. We have generally taken it for granted 
that every one acknowledged the benefits conferred upon 
humanity by engineers in facilitating communications, 
cheapening production, and raising the condition of the 
labourer, but we are living in a sceptical age, and no less 
an authority than the most distinguished Professor of 
History at Oxford University has questioned the truth 
of any such assumption. In his inaugural address in 
1892, the late Professor Froude said that he failed to see 
much evidence of progress in the nature of men, though 
there is more knowledge of material things, and that 
** even in the outward essentials of food and clothing and 
housing it is not certain that the mass of mankind in the 
resent generation are better off than their forefathers. 
he condition of the people in medieval Europe was nob 
as miserable as is pretended, and the distribution of the 
necessaries of life was not as unequal as it is ab present. 
If the tenant lived hard, the lord had little luxury. Earls 
and countesses breakfasted at five in the morning on salt 
beef and herring and a draught of ale from a black-jack. 
Lords and servants dined in the same hall and shared the 
same meal, and, as for dress, plain leather and woollen 
served for all ranks except on splendid ceremonials.” 
Engineers will probably still be of the opinion that the 
mass of mankind are much better off than their fore- 
fathers as regards the essentials of food, clothing, and 





prevent the occurrence of seam rips, would not only 
minimise the danger of boilers of this type by preventing 


* Delivered November 12, 1895, 
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housing, and further, that the independence of the 
labourer and mechanic has been greatly advanced in con- 
sequence of the vastly increased demand upon their ser- 
vices due to engineering work. Even so recently as four 
years after the opening of the Liverpool and Manchester 
Railway, certain Dorsetshire labourers ventured to form 
themselves into an elementary form of trades union, and 
were sentenced to seven years’ penal servitude for their 
pains. At the present time many municipal contracts 
provide for payment at trades union rates, whereas a 
coupte of centuries ago the magistrates fixed the rates at 
quarter sessions according to the price of food and cloth- 
ing, the average being about 1s. 7 day for carpenters 
and masons, 8d. for labourers, and 4d. for women, with a 
deduction of 1d. per day during winter months. The 
hours of labour for all classes were from 5 a.m. to 8 p.m., 
with 2} hours off for meals and rest. The penalty for an 
employer departing from these regulations in many 
places was ten days’ imprisonment and 5/. fine, and for 
@ workman 21 days’ imprisonment. No man in search 
of work could beg without a license, the statutory penalty 
for a first offence being whipping at a cart’s tail ‘‘ till the 
body be bloody by reason of such whipping,” whilst the 
second offence meant the loss of an ear and two days’ 
scourging, and the third one hanging. These facts hardly 
bear out the Professor’s implied denial of any change in 
the nature of man, or in the distribution of the necessaries 
of life. 

A couple of centuries ago, in a carefully-prepared 
statement by the Lancastcr Herald of the average esti- 
mated incomes of different classes of population from 
peers to crofters, there was included a class styled 
‘followers of the liberal arts and sciences,” which would 
doubtless comprise engineers, It is interesting to note 
that the average income per family of this group is given 
at 60/. per year, as compared with 400/. for eminent mer- 
chants, 154/. for lawyers, 72/. for eminent clergymen, 45/. 
for shopkeepers and farmers, 38/. for highly ekilled 
artisans, 15/. for labourers, and 6/. 103. for crofters or cot- 
tagers. As the family of a scientific gentleman in those 
days of universal marriage was estimated to average five 
in number, the expenditure per head must have been 
included within the sum of 12/. annually, but, fortunately, 
as the old chronicler quaintly remarks, families were 
smaller in London “from a greater intenseness on busi- 
ness, and from the unhealthfulness of the coal smoake.” 
So our predecessors in Great George-street were some- 
what better off than these figures indicate. 

It would be a great mistake to assume that the re- 
latively low earnings of past time were compensated for 
by the lower cost of necessaries. Owing to the want of 
roads, railways, and canals, the price of corn varied 
widely throughout the country, and 200 years ago it 
ranged from 22s. to 76s. ad quarter, or much above the 
present average price. Beef and mutton cost from 3d. 
to 4d. per pound, and were therefore beyond the reach of 
the poorer classes, whereas at the present time, owing to 
the work of engineers in providing fast steamers pow | re 
frigerating apparatus, about five millions of frozen sheep 
are purchased annually in New Zaaland, Australia, and 
the Argentine for 2d. per pound, and delivered on the 
market here for another 2d. Beef is dealt with in the 
same way, so that, having regard to the current rate of 
wages, beef and mutton need no longer be considered 
mere occasional luxuries for any class of the community. 

Even in our own Smeaton’s time the position of the 
workman was little better than it was a couple of cen- 
turies ago. When Smeaton was consulted about the 
building of the bridge across the Tay at Perth, a London 
contractor was sent for, who, after taking borings and 
receiving instructions to commence at once, said he must 
go back to London to bring three of his men skilled in 
ierwork, but would return at once and, ‘‘with God’s 
help,” would do the double journey in six weeks. As the 
journey was so long, and the time of employment only 
five months, he would have to offer two of the men 14s. 
and the third 7s. per week. It is interesting to note that 
the price of masonry in hydraulic lime was 5s. per cube 
yard, with 8d. per super foot extra for the facework, 
whilst the price of some cast-iron pipes was 16/. per ton, 
showing a change in the relative prices of the two classes 
of work of more than ten to one during the past century. 
Even 20 years subsequent to the above, the wages in 
Scotland were 8s. for a smith and 5s. for a striker, and at 
that time the coach fare from London to Edinburgh was 
6l. 5s., allowing 28 lb. of luggage, with 6d. per pound for 
extra, so that a trip to London and back by coach would 
absorb six months of a smith’s earnings instead of little 
more than a week’s, as at the present time—surely a 
wondrous transformation. 

On the whole, a study of the past, if we except the ter- 
rible scourge of war, is conclusive as to the enormous 
material and moral progress which has accompanied the 
development of engineering works. Such study, as I 
have already indicated, may reswonably make young 
engineers bold and old ones modest; for, although the 
latter may justly claim to have done much for the benefit 
of humanity, they have often failed dismally as prophets, 
and in their superior wisdom have frequently discouraged 
young engineers from following a line of investigation 
which has subsequently led to results of unlooked-for 
value. Although the wisest cannot foresee the demands 
of the next age, history shows us that new wants con- 
stantly arise in an increasing ratio, and that engineers 
will always find work in meeting them. Engineering cer- 
tainly is no mushroom growth, and the Institution must 
continue to increase in numbers and influence. When 
our coalfields are exhausted doubtless other sources of 
power will be in fall operation, and the recent develop- 
ment of electrical engineering indicates the advisability of 
young engineers watching closely what physicists are 
doing in the borderland of engineering, not only the 
better to enable them to understand the work they have 





in hand, but also to qualify themselves to take first ad- 
vantage of any new demand of the public. 

Our revered past member of Council—would I could 
say Past President—Lord Kelvin, has well remarked that 
‘engineers must and do patiently observe and discover 
by observation properties of matter and results of 
material construction, but deeper questions are always 
present and always fraught with interest to the true 
engineer.” Our late honorary member, Professor Tyndall, 
has further told us that to really understand things we 
must learn ‘‘to see the invisible as well as the visible in 
nature, to picture with the eye of the mind those opera- 
tions which entirely elude the eye of the body, to look at 
the very atoms of matter in motion and at rest and to 
follow them forth, without ever losing sight of them, into 
the world of sense.” We, as practical engineers, are con- 
stantly encountering phenomena which we cannot explain, 
but reluctantly have to relegate to the class known as 
‘‘ mysterious.” The true engineer, however, will never 
rest satisfied until he has atleast discovered the laws con- 
necting the phenomena, although exact positive know- 
ledge regarding the phenomena themselves may be 
beyond human attainment. Many things, doubtless, 
appear ‘* mysterious ” to the engineer because the assump- 
tions made by him in ordinary work are rough generalisa- 
tions rather than particular truths. Shipwrecks would 
similarly appear ‘* mysterious,” if we ignored the waves 
because their height was apparently negligible in com- 
parison with the diameter of the earth. We know that 
iron expands with heat, and jump at the conclusion that 
this expansion will go on from the solid to the molten 
state, and when we see a piece of solid cast iron immersed 
in molten iron rise to the surface and float like ice on 
water, we term ib ‘‘ mysterious,” whereas the flotation is a 
necessary consequence of the complicated molecular 
changes going on in the iron. We assume, again, that a 
red-hot bar of steel will cool gradually and steadily, and 
then style the curious wriggling of a flat-bottomed steel 
rail when cooling ‘‘ mysterious,” whereas, as a matter of 
fact, a red-hot steel bar does not cool gradually, but cools 
down to acertain point, then becomes hotter again, after 
which it resumes the cooling process only to make further 
ozcillations of temperature which affect the thin flange 
and the thick head of the rail at different times and £0 
cause considerable cambers in opposite directions before 
the rail ceases to bs red-hot. We know now, from the 
researches of physicists, that changes in thermal condition 
and changes in the arrangement of the metallic and other 
elements and even of the atoms in the molecule occur 
simultaneously, and that between the temperatures of 
1200 deg. to 1600 deg. there are several so-called critical 
points where the cooling process is arrested, and thus the 
wriggling of the rail ceases to be ‘‘ mysterious.” 

The effects of hardening, tempering, and annealing, 
familiar to the world, doubtless, for several thousand 
years, have only recently been partially lifted out of the 
class ‘‘mysterious” by researches of a like nature to the 


-| preceding. There are many other ‘‘mysteries” of an 


analogous kind waiting to be cleared up. We should like 
to know, for example, what is going on month after 
month in a hardened steel armour-piercing projectile 
which frequently leads finally to a violent disruptive ex- 
plosion of the mass, and also what causes a sword to lose 
temper by lapse of time, whilst the edge becomes sharper. 
Why, again, should the tough and flawless bar-iron 
suspension links, which had carried the Hammer- 
smith Bridge successfully for over sixty years, 
snap in two by the dozen during simple transport to 
Edinburgh, although in every case the halves of the 
broken links on being thrown down 300 ft. from the top 
of the Forth Bridge on to the rocks below bent like a 
corkscrew without fracture. Practical engineers have 
been aware for 40 years past from Fairburn’s experiments 
that at temperatures of 60 deg. and of 320 deg. the 
strength of wrought iron was practically constant, whilst 
at 30 deg. the strength was slightly increased ; but until 
Professor Dewar’s recent researches they could never have 
conceived that when immersed in liquid air at a tempera- 
ture of —320 deg. the strength of iron wire would be 
raised from 34 tons to 62 tons per square inch. The 
chemical constituents of iron and steel do not change, but 
the molecular arrangement and inter-crystalline cohesion 
must change, and it is to mathematical investigation and 
laboratory work rather than to practical engineering that 
we must look for an elucidation of the process. 

Lord Kelvin, 30 years ago, directed attention to the 
fact that wires kept in torsional oscillation during the 
week behaved quite differently after their Sunday’s rest, 
and it has been recently shown that owing to the molecu- 
lar settlement which occurs during rest in an overstrained 
bar the modulus of elasticity will rise 10 per cent. after 
three weeks’ holiday. In practice probably every bar 
and plate in an engineering structure goes into it in an 
overstrained condition owing to irregularities in cooling, 
cold-straightening, and other causes ; therefore, although 
engineers profess to work out theexact maximum unit stress 
in a bar subject to a pull not coinciding with the centre 
of — of its cross-section to 1 per cent, accuracy, they 
well know that the result may be 100 per cent. wrong, 
owing to initial stresses in the metal. They know also 
that rivets would make very poor work if not put in suf- 
ficiently tight by hydraulic pressure to be overstrained 
during cooling, and there are countless contingencies in 
practical work which cause metal to be similarly over- 
strained, but with good ductile material experience has 
shown that the molecules apparently adapt themselves to 
this condition and no evil results. Doubtless, the mole- 
cular movement of adjustment would be “next to 
nothing” by actual measurement; but our thoughtful 
and practical Past President, Sir Frederick Bramwell, in 
choosing the ‘‘next to nothing” as the subject of his 
Presidential Address at the British Association, has 
warned engineers not to ignore small things, and, in 





doing so, he was following that very wise man, Lord 
Bacon, who, nearly three centuries ago, remarked that 
‘* whoever will not attend to matters because they are too 
minute or trifling shall never obtain council or rule over 
nature. The turning of iron touched with a loadstone 
towards the poles was found out in needles of iron and 
not in barres.” 

The instantaneous way in which a drop of oil flashes 
over a clean surface of water illustrates in a most striking 
manner the influence of infinitesimal forces, for the 
spreading is due merely to the excess of the tension of the 
surface separating the water from the air, as compared 
with the sum of the tensions of the surfaces separating 
the water from the oil and the oil from the air. A film 


30,000,000 in. in thickness produces marked results, and yet 


to cover the whole 135 acres of painted surface of the 
Forth Bridge with a coat of that thickness would require 
less than a pint of oil. It would appear inconceivable 
thav such a membrane could in any way affect the ocean 
in a storm, yet when in the winter of 1891 Admiral 
Cuverville’s ship, the Naiade, was caught in a cyclone in 
the North Atlantic, and a greasy touch was given to the 
waters by rigging out two coal sacks, each filled with 
about 11 bb. of tow and 1 gallon of colza oil, which latter 
required renewal only every six houre, the scientific and 
trained observers on board the French warship reported 
the result to be a remarkable practical success, the oil 
taking effect upon the dangerous breakers due to hori- 
zontal translation produced by the wind, but, of course, 
leaving the swell unaffected. 

Engineers would desire to possess at least so much 
knowledge of the properties of matter in the several 
forms of gaser, liquids, and solids as would enable them to 
form some picture in their minds, imaginary though it 
may be, of the nature of the phenomena encountered in 
their daily practice. Twenty years ago, Crookes sus- 
pended in an exhausted vessel by a torsion fibre a light 
beam, having at one end a blackened pith disc of 2 square 
inches area, and found that the pressure on the disc due 
to the radiation of a candle 6 in. off, was ,i, graiv. This 
balance, and still more, the radiometer ever revolving in 
an exhausted globe under the gentle stimulus of light, or 
as Tesla showed 16 years later in an unexhausted globe, 
under the more powerful stimulus of a high frequency 
electric current, have rendered the hypothesis that the 
pressure of a gas is due to molecular bombardment, at 
least conceivable by an engineer, but to picture in the 
mind the motion of the molecules of a liquid, and still 
more of a solid, is by no means so easy. 

The evaporation of moisture is so familiar a pheno- 
menon, that we regard it without wonder, and ask for no 
explanation, Yet the change from visible water into 
invisible vapour is difficult to realise, except upon the 
hypothesis that the molecules are in motion, and that 
under the influence of heat and other agencies the range 
of the path of certain molecules is extended beyond the 
sphere of mutual attraction, and so they fly off from their 
companions. Crookes has aptly remarked that at mole- 
cular distances the boundary surface of a basin of water 
in an open room will not be a plane, but turbulent like a 
stormy ocean, and he has shown that negative electrifica- 
tion adds energy to the upper stratum of molecules, and 
makes them bound off faster. Similarly the evaporation 
of a solid, like ice, is difficult to realise except upon the 
same hypothesis, At freezing point, ice vapour has a 
pressure of about one-eleventh of a pound per square inch, 
and the pressure curve meets the water vapour curve at 
only a slight angle. The bombardment of molecules is 
conceivable here as it is in the case of the electrical eva- 
poration of gold or silver in a high vacuum, where, 
although the mass remains cool, the infinitesimally small 
surface molecules fly cff at high speed and become depo- 
sited on the interior of the glass vessel, converting the 
latter into a mirror. -However difficult it may be for en- 
gineers to see in their mind’s 1 molecules of all the 
substances they deal with more or less in motion, although 
apparently at rest, it is at least as difficult to regard a 
substance like glass as porous, and yet under the stimulus 
of electricity the sodium in a sodium ama)gam on oneside 
of asheet of glaes will pass through into the pure mercury 
on the other side without affecting the weight or trans- 
parency of the glass, whereas when potassium is used 
instead of sodium the molecules cannot get through the 
interstices in the glass. Again, it is difficult for a prac- 
tical engineer to conceive that under any circumstances a 
pull of 10 tons per square inch would shorten the magnetic 
extension of a bar x00 aoctt of the lengtb, and yet expe- 
riments have shown that it is only necessary for the bar 
to be tested in a magnetic field of certain intensity for 
that result to follow. Truly, as Lord Kelvin remarked, 
‘* deeper questions are always present” in every branch 
of an engineer’s work, and it avails him little in many 
things to rely solely upon what is popularly known as 
“plain common sense,” based upon his own general 
experience, 

(To be continued.) 





A New Betcran Port.—The Belgian Government has 
let a contract for the construction of a ship canal from 
Heyst to Bruges, making the latter a seaport. According 
to the terms of an agreement between the Government 
and Messrs, Coiscau and Cousin, the contractors, the 
total cost of the work is placed at 1,560,000/., towards 
which the State contributes 1,080,0002. for the port at 
Heyst, while 200,000/. will be paid by Bruges. The 
remainder will be contributed by a limited liability com- 
pany, which will eventually take control of the port, the 
canal, and the docks. The navigation of the canal, six 
miles long, will be free, and the various dues and charges 
for loading, unloading, &c., will be fixed subject to the 
approval of the Belgian Government, 
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ELECTRICAL APPARATUS. 


15,513. A. Doney, Warsaw, Russia. Automatic 
Regulator for Dynamo Electric Machines. [1 Fig.] 
Auzust 17, 1895.—-This invention relates to apparatus whereoy 
the output of a dynamoelectric machine supplying a motor is 
automatically regulated accordiog to the work done by the motor. 
On a suitable base a there are fixed two solenoids ) and c, the one 
6 wound with fine wire forming part of the field magnet circuit of 
a dynamo, the other c wound with coarse wire forming part of the 
circuit connecting the dynamo with the motor which it supplies. 
The iron cores of the two solenoids are fixed to crossheads d, e 
connected respectively by side links d!, e' to the forked ends of a 
lever f which is pivoted on a standard k. An adjustable spring g 
is connected to the base and to the lever / so as to urge it to the 





position shown in Fig. 1, and a dashpot / is applied to the lever so 
To the lever is connected by a 


a3 to prevent sudden oscillations. 























rodi the throttle or other regulating valve of the engine which 
works the dynamo, this valve being closed when the lever is in the 
position shown in Fig. 1. Whenit is desired to start the dynamo 
and motor, the lever fis moved in opposition to the spring g, 
raising the rod 7 and so opening the engine valve and thus starting 
the dynamo and motor. According as the motor does more or less 
work, the solenoid c is more or less energised, attracting down- 
wards its core e with more or less force, thus raising more or less 
the rod i so as to open more or less the regulating valve of the 
engine which works the dynamo. When the motor is cut out of 
circuit so as to do no work, the lever / takes the position shown in 
Fig. 1, stopping the dynamo. The rod 7 instead of being con- 
nected to the regulating valve of an engine may be connected to 
any —— whereby the output of the dynamo may be varied. 
It might, for instance, be connected to a switch for cutting out or 
introducing resistances, or for varying the number of active field 
coils of the dynamo. The apparatus described may be applied to 
a dynamo supplying several motors. (Accepted October 2, 1895). 


17,065. S. Z. De Ferranti,London. Electric Cables, 
&c, (8 Figs.) September 7, 1894.—This invention has for its 
object improvements in the cables or wires used for conveying 
electricity to vehicles on an electric railway, and improved means 
of supporting the conductors from which the current is collected 
and used for the propulsion of such vehicles. The object of these 
improvements is to render the overhead conductors and their 
supporting wires used on electric tramways less noticeable than at 
present. According to this invention, the heavy solid or stranded 
conductor (from which the current is collected) is replaced by a 
bumber of smaller wires with a space between them, and together 
giving the necessary section for conducting the current. These 
may be formed into a net several inches wide, or may be laid 
parallel side by side with cross connecting wires, 80 as to prevent 
a wire falling should it break. The drawings show various ways 


Fig..7. 
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of carrying out the invention, Fig. 1 shows a network of stiff 
wires or of two stiff wires with light cross wires. Figs. 2and 3 
thow a series of longitudinal wires with cross wires having a single 
turn round each at intervals. These cross wires should be at 
sufficiently near intervals and sufficiently stiff to prevent the 
wires roping or chafing one against the other. Figs. 4 and 5 show 
the trolley passing under and — the wires. This trolley 
wheel, instead of being of the usual grooved form, is a wide roller 
or cylinder, so as to come in contact with the entire width of the 

dof wires, even when swung out of place by the wind or in 
passing round a curve. It can be shorter, and have projecting 
flanges to hold the band in position if desired, but this is heavier 


abstract, unless the 
Srom the date of 
of @ yplete specification, 
Office of opposition to the grant of a 


plates, the line wire being carried round the pulleys as shown. 
(Accepted October 9, 1895), 


19,423. J. H. Dunn, London. Production of Gas 
by Electricity. (6 Figs.] Ostober 12, 1894.—A is a chamber 
or retort in which the gas is to be produced from liquid hydro- 
carbon or oi]. The oil is supplied to the retort A from a tank B 
through a pipe C provided with a stopcock ¢, by which the flow of 
oil therethrough may be regulated or stopped as required. The 
lower end of this pipe communicates with a chamber a _ 
with a valve }, through which the oil must pass to enter the retort 
A, and which is connected to a float d, which, when the oil is at 
a certain level in the retort A, causes the valve b to close the pas- 
sage for the oil into the retort, and to open the passage when the 
level of the oil sinks below the desired level, thereby automati- 
cally maintaining the level of the oil uniform. Oil is supplied to 
the tank B from a main reservoir through the pipe e, which is fitted 
with a float valve f so as to maintain a constant level in the tank. 
The two opposite sides of the retort A are provided with holes to 
receive carbon electric conductors I) arranged in pairs similar to 
the carbons of arc electric lumps, the holders cf which consist of 
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tubes D2 in which the carbons are free to slida under th? action of 
springs. The ends of each pair of carbons may be normally in 
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contact or placed at such a distance apart as to prevent the arc 
being formed, and, when the current is switched or, the tubes D2 
are slidden in their holes so as to bring the ends of the carbons 
into position to strike the arc. As the carbons wear away they 
are pressed forward in their holders by the springs s> as to main- 
tain the arc, stops d? being provided to prevent the carbons from 
being forced too far through the tubs. Th: oil in the retort en- 
tirely covers the carbons, so that when the arcs are struck the 
heat therefrom rapidly gasifies the oil, the gas generated escaping 
through the pipe E by which it may be conducted into a gasholder 
direct. Itis, however, preferable to pass it first through a con- 
denser F, wherein any ungasified vapour that may escape with 
the gas becomes condensed and passes therefrom by the pipe h 
into the supply pipe C, and ia again conducted into the retort A. 
G is a safety device for breaking the electric circuit should the 
level of the oil ia the retort A from any cause sink below a pre- 
determined point. (Accepted October 16, 1895). 


23,685. Siemens Brothers and Co., Limited, London, 
and G. W. Perry, Lewisham, Kent. Brackets for 
Telegraph Poles. [3 Figs.) December 5, 1894.—In exposed 
situations, the insulators on iron ogee poles are liable to be 
broken; and in such cases the line wire falling on the iron 
bracket is connected to earth through the metal pole. The 
object of the present invention is to provide a second insulation 
between the line wire and the iron pole. For this purpose the 
brackets are formed according to the present invention with 











recesses in which are fixed studs A of non-conducting material, 
such as glass or earthenware. Similar studs B are also fixed in 
recesses formed inside the saddiz S by which the bracket is 
secured to tha pole. Thus, when the bracket is fixed by screw- 
ing up the nuts on the bolts C, the insulating studs A and B bear 
on the pole P, insulating the brackets from the pole, so that, 
should the line wire fall on to the bracket, it is not thereby elec- 
trically connected with earth, even when the pole is of metal. 
(Accepted October 16, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23.826. F. Livesey and W. T.Sugg, London. Gas- 
holders, (4 Figs.) December 7, 1894.—Tais invention relates 
t> that class of gasholders which are known as telescopic, 






























































and its object is to prevent the freezing of the saal water in the 





on the wires, and has a bunching tendency at curves, Fig. 
ehcw3 such an arrangement of equalisirg pulleys mounted on 





6j|annular gutters of each lift. 


lift below the top, by the use of which, the seal water will be kept 
at such a temperature that it will not freeza, A represents one, 
or upper, lift of the gasholder, and B another, or lower, lift. A! 
is an annular gutter, which is filled with water, and receives the 
downwardly extending annular flange B', the two parts A', B', 
with the water, form og the “seal.” Secured to the lift B, on 
both sides of the bend of the flange B', is the casing D of the 
boiler E. This casing straddles the bend, and is secured in place 
by plates C, which are riveted to the lift and to the boiler casinz 
D. The boiler E is preferab'y of an oval shape, and rests on 
brackets a, a, which are secured to the walls of the casing D in 
any convenient manner. The space E! serves as a combustion 
chamber, and the products of combustion pass therefrom, by the 
tubes 6, b (which pass through the boiler), to an upper chamber F, 
from which they pass to the air through the openings c, c. Above 
the openings is a tray d, to catch rain water, or to receive water 
by which a tank or reservoir G, carried outside the casing D, 
is refilled, suitable connections betweea the tank and reservoir 
being provided. The chamber F, holes c, and tray d constitute a 
suction and down-draught-preventing cow). H, H are outflow 
pipes connected with the upper part of the boiler, and they are 
connected by the bent pipes J with the heating pipe J', which, in 
turn, is connected with the bottom of the boiler by the inflow pipe 
J2, Thus a complete circulation of the hot water is provided for. 
The pipes H and J! extend for some distance around the gasholder, 
the former being supported by stays H!, and the latter being under 
the surface of the seal water, which is thereby heated. / is a pipe 
connecting the reservoir G with the pipe Ji, for ay ny the boiler 
and circulating pipes full of water. gis a steam pipe which dis- 
charges into the tray d. K is the gas burner, which draws its gas 
supply direct from the holder, being tapped into the bend of the 
lift B, a governor L being provided to regulate the flow of gas. 
Air to support combustion entera the casing D by the holes A, h. 
(Accepted October 16, 1895). 


LIFTING AND HAULING APPLIANCES, 


23,976. Alldays and Onions Pnacumatic Engineer 
ing Company, Limited, Smallheath; F.Lightbourne, 
Sparkbrook; and C. Gibson, Smallheath, Warwick. 
Pulley Blocks and Like Lifti Machines, &c. 
(3 Figs.] December 10, 1894.—The framing A of the block is 
made in the one casting from steel or other matal, or from 
wrought iron or steel side plates A, A' connected together by the 
cross-piece B and by bearing pins C, Clin the usual manner. The 
block is suspended by a hook or shackle D haviag a swivel con- 
nection with the cross-piece B. The endless lifting chain O, Ol 
p3sses around a bottom or return block F, which it suspeads with 
the attached load from the pair of independent toothed or pitched 
chain wheels G, H mounted upon the lower bearing pin C! of the 
main block. These toothed or pitched chain wheels G, H are 
preferably of equal diameters, and are each formed with or 
attached to a spurwheel G!, H', mounted upon the same pin C!, 
the two —t being of unequal diameter. Above the lower 
bearing pin there is fixed a like pin or a spindle C which is free 
to revolve in theside plates A and A! for carrying two unequal dia- 
meter pinions K, L gearing into the spurwheel G' and H!, and on the 
outer end of the same pinion there is keyed a hand chain wheel M 
fron which is suspend:d the hand chain N, for application of the 





lifting force. Fig. 3 is a diagrammatic view showing the arrange- 
ment of the chains. The lifting chain O isso mounted upon the 
chain wheels that as the motion of one wheel draws up one 
portion of the chain between the main and the falling block, 
the other wheel lowers another portion of the same endless chain, 
and thus, if each wheel be moved at the same rate, no motion of 
the load could be produced. The necessary differential motion of 
the chain wheel G, H is effected by means of the aforesaid unequal 
spurwheels and pinions, which transmit the lifting force applied 
to the hand chain wheel. In pulling the net chain in one 
direction, one portion O1 of the lifting chain between the main 
and the falling block is drawn up by the quickly moving wheel G, 
while another portion O2 is lowered by the slowly moving wheel 
H, with the result that the load at F is raised. In like manner 
when the hand chain N is pulled in the opposite direction, one 
portion of the lifting chain wheel between the main and the 
falling block is lowered by the quickly moving wheel G, while 
another portion is drawn up by the slowly moving wheel H, thus 
effecting the descent of the bottom block with the load suspended 
therefrom. (Accepted October 16, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


22,733. C. Faulkner, F. H. Lloyd, W. E. Lloyd, 
and W. H. Lloyd, Birmingham. Improved Ma- 
chinery for the Manufacture of Steel and Iron 
Tubes, Circular or Oval in Cross Section, and 








Different Diameters in Different Parts. 





The improvements consist in 
the application of a series of water-heating 


apparatus to each 





havin. 
(6 Figey November 23, 1894.—The improved machinery consista 
essentially of the pair of rolls a, b heving @ series of Geusl-groovee 
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1, 2, 8. The grooves 1, 2, 3 are taper, that is to say, they 
diminish both in depth and width at different parte of the rolls. 
The diameter of the grooves in passing from one point on each of 
the rolls to the opposite point gradually diminishes ; the part of 
each of the grooves of maximum diameter being the same or ap- 
proximately the same as the cylindrical tubes to be operated 
upon. The part of minimum diameter cf each groove of the series 
progressively diminishes in size. In ee on a cylindrical 
tube by the pair of rolls it is first introduced into the eye formed 
by the grooves 1, 1 when the parts of the grooves of largest dia- 
meter are coincident. In passing between the rolls the diameter 
of the tube is gradually reduced until the parts of the grooves of 
least diameter coincide, that ie, when the rolls have turned 
through a semi-rotation. On the further rotation of the rolls, 
the eye gradually expanding, the tube is less and less reduced 
until the parts of the grooves of maximum diameter again coin- 
cide, when the action above described is repeated. Thus the 
ciameter of the tube is made to vary throughout its whole lengtb, 
passing at uniform distances alternately from a maximum to a 
minimum and from a minimum toa maximum. After the tube 
has been passed through the eye of the grooves 1, 1 it is passed 
in succession through the eye of the grooves 2,2 and 3,3. Tae 
double cone tubes or the series of double cone tubes thus pro- 
duced when divided at the parts of largest and smallest diameter 
give ordinary conical tubes, which may be used for various pur- 
poses. (Accepted Octo) r 2, 1895). 


MILLING AND SEPARATING MACHINERY. 


24,909. W. Lloyd Wise, London, (J. Henrici, Mar 
seilles, France.) Sifting Apparatus. [7 Figs.} December 
21, 1894.—-According to this invention the shaking sieve of flat 
sif.ing apparatus is suspended from rods, the points of suspen- 
sion of which, as well as the points of attachment of the said 
rods to the sieve, are constituted by universal joints, sometimes 
designated Hook’s joints. The shaking sieve a in the arrange- 
ment shown is assumed to be suspended from two standards } 
resting on the floor on both sides of the sieve. It might, how- 
ever, be suspended directly from the ceiling or rcof of the room 
in which the sifting apparatus is situated. In both cases the 
suspension is «ffected by means of four rods d, the points of 











attachment of which to the standards /, or to the ceiling, as the 
case may be, and to the shaking sieve a itself, being formed by 
universal joints ¢. The universal joints are constructed in a 
peculiar manner, namely, each of the two forks forming part of 
the combination that constitutes each one of the joints is made 
with split arms, each of which serves to clamp one of the four 
pins or journals that are fitted crosswise to engage in the centre- 
piece of the joint connecting the two forks. The pins are prefer- 
ably formed with screw threads to screw into the limbs of the 
forks, wherein they are then clamped fast. This arrangement 
allows of the joints being readily put together and taken apart. 
(Accepted October 16, 1895). 


MINING, METALLURGY, AND METAL 
WORKIN 


21,449. S.Fox,Leeds. Manufacture of Axle-Boxes 
and Apparatus therefor. [4 Figs.] November 7, 1894.— 
1 is a collapsible mandril, and 2,2 side dies shaped to form the 
sides of a plate metal tube 4 from which an axle-box is to be made, 
with axle guard grooves when the side dies are forced together, 
which may be effected by any convenient means. 3isa top die or 
presser that eerves to hold down the upper portion of the tube 4 
upon the collapsible mandril whilst the axle guard grooves are 
being formed in the sides of the tube. 2a, 2a are ribs on the 
inner surface of the side dies 2 corresponding to grooves la in the 
collapsible mandril 1 for forming the axle guard grooves 4a in the 
tube 4. 5, 5 are removable auxiliary die pieces adapted, when 


hig J 








n place, to form extensions of the ribs 2a. Each of these die 

ieces may conveniently be supported in a groove 2b and hole 2c 
in the corresponding side die 2, by forming it with a shoulder at 
ba, a lateral projection 5) permitting of its being readily with- 
drawn when necessary. In carrying out this invention, the side 
and top dies 2 and 3 are moved apart, a metal tube 4 having 
roughly the general form of the required axle-box and heated to a 
bright red heat, is slipped over the mandril 1, and the auxiliary 
die pieces 5 are inserted in place, the several parts occupying the 

tions shown in Figs. 1 and 2, The side dies 2 are then fo 

towards each other sufficiently to cause the auxiliary die pieces 
5 to force portions of the opposite sides of the tube 4 into the 


grooves la in the mandril 1 as shown in Fig. 3, and so form the 
axle guard grooves 4a in the tube before the other portions of the 
tube are subject to pressure between the side dies and mandril. 
In this way the metal necessary to form the sides and inner ends 
of the axle guard grooves can be taken up from the tube practi- 
cally without drawing and thereby reducing the thickness of the 
metal around the grooves, as has heretofore been usual when the 
metal around the said axle guard grooves has been compressed 
between the side dies and mandril during the process of forming 
the said grooves. After the axle guard grooves 4a have been 
formed as described, the side dies 2 are moved slightJy apart and 
the auxiliary die pieces 5 removed, afcer which the eide and top 
dies 2 and 3 respectively may be closed upon the tube and mndril 
a3 shown in Fig. 3, 80 as to press the metal round about the formed 
axle guard grooves 4a to shape, and to impart any desired pre- 
paratory formation to the remaining portions of the tube, for which 
purpose the inner surfaces of the side dies are suitably shaped to 
attain the object in view. After this preparatory pressing opera- 
tion is finished, the dies 2 and 3 are moved apart and the mandril 1 
and partly pressed tube 4 removed from between them ana quickly 
separated from each other, after which the pressing of the tube to 
the general form of an axle-box is completed, preferably as de- 
scribedin Patent No. 12,300 of 1892. (Accepted October 16, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


18,719. T. Armstrong,London. Propelling Appa- 
ratus for Ships or Vessels. (2 Figs.) Uctober 3, 1894.— 
This invention relates to an improved screw propeller, each blade 
of which is formed by the union or combination of two segments or 
sections of a hollow cylinder, or of two curved segments or sections 
which approximate to those of a cylinder. The two parts of the 
blade are curved in reverae directions, and may be united directly 
or by an intermediate piece which may be straight or curved. 
The curved segments or sections may be of the same or of different 
areas. They are proportioned and their peripheries are shaped to 
suit the vessel to which the propeller is to be applied. A is the 
propeller blade, Bis the hub. Tae blade A in Fig. 1 is made up 
of two revers2ly curved sections or seg mente of a hollow cylinder 
united along the line 6,6. The character of the blade is clearly 








indicated by the several sections. The blade shown in Fig. 2 con- 
sists of reversely curved sections or segments of acylinder (one on 
the left of the dotted line z, and the other on the right of the 
dotted line y) united by a triangular piece of blade inclosed 
between the dotted lines x, y, which piece may be straight or 
curved in transverse section. The shape and relative size of the 
central united piece may be varied. Inthe improved blade one seg- 
ment or section of cylinder repreeents the forward or leading half 
or part of the blade, and the other section the following or after 
rt of the blade. The propeller may be made by casting or 
orging the same in one piece or in two or more sections. The 
several blades may be detachable from the hub or boss, and may 
be rigidly fixed thereto or adjustable thereon by any suitable 
means in grooves or otherwise. (Accepted October 2, 1895). 


15,814. A. Vogelsang, Stettin, Germany. Screw 
Propellers. [4 #igs.) August 22, 1895.—According to this in- 
vention each blade is formed at the root with a single part which 
branches into two or more parts towards the periphery in such a 
manner that the said — lie in different planes along the axis of 
the propeller. The object of this arrangement is to cause the 
blades at the circumference to force away the water in a direction 
nearly opposite to the direction in which the ship is moving, 
whereby the pressure for causing the ship to move forward is in- 
creased, instead of imparting a high velocity of rotation to the 
water as in ordinary propellers. Fig. 1 isan end view of a left- 
handed screw propeller having three separate blades or surfaces 
lying along the axis at the root, each branching towards the peri- 





phery into two surfaces or ry making six surfaces in all. Ia 
Fig. 2, a is the 6 pe gd of one of the above blades and h the 
circumferential limit of the path of the same ; } is a side view of 
the blade and ¢ an end view of the same; d shows the angle at 
which the blade enters the water when the propeller is revolving 
in the direction of the arrow 9 and the ship is moving in the direc- 
tion of the arrow f, and e shows the angle at which the same 
leaves the water. In this arrangement the blades act similarly for 
both the forward and backward motion of the ship, the edges d 
and ¢ exchanging their functi Fig. 3 rep ts a two-bladed 
right-handed screw propeller adapted for torpedo-boats. Fig. 4 
shows a four-bladed propeller adapted for heavy slow-going freight 
ships, tugs, and river boats in which the propeller is only partially 
immersed. (Accepted October 2, 1895). 





MISCELLANEOUS. 
15,927. J.R. Barnwell and N. Green’ and Son: 
Limited, W: cs. Conve eens s and 


‘ n, 
Belts. (4 Figs.) August 24, 1895.—The object of this invention 





is to provide a simple and efficient means for securely holding the 
lathe or ‘‘ blinding bars” of wire conveyors in place. The wire 





links may be formed io the usual or any suitable manner, with 
this addition, that some (preferably alternate ones) of the 
straight pieces of wire connecting the eyes of the link are formed 
with loops, corrugations, bends, or the like which exert a pressure 
against the ‘‘ blinding bars” and hold them in position. Each link 
consists of a wire A, which is coiled to form eyes Band Bl, by means 
of which adjacent links are connected together in the customary 
manner. Laths or “‘ blindivg bars” C are inserted between the 
eyes B, B' and the straight portions of wire which connect the 
eyes together. Some of these straight portiors are fu’nished with 





a coil or the Jike D as shown in Figs. i and 2, where each portion on 
one side of the “blinding tar” C is coiled. These coils D press 
against the bar and hold it firmly in place. If desired, a wire or 
the like may he threaded through the coils D in order to prevent, 
them contracting, owing to the pull or strain upon the belt, and 
thus releasing their grip upon the bar. A mcdification of the bar- 
giipping device is illustrated in Fige. 3 and 4, where the straight 
potions of the wire on one side of the bar are bent or corrugated as 
at Dl, the bent portion coming against the bar C and acting ina 
similar way to the coil D shownin the previous figures. (Ac- 
cepted October 2, 1895). 


24,098. G. E. Church and G. W. Ettenger, London. 
Joints and Connections for Metallic Tubular Struc- 
tures. [4 Figs.) December 11, 1894.—This invention relates to 
an improved construction of joints and connections for metallic 
tubular structures, such as are used for the underframes of railway 
carriages and various cther purposes. According to this inven- 
tion, for the connection of lengths of tubes, either to each other, 
or to headstocks or transverse members whether flat or curved, 
there are employed tubular sockets having an internal screv 
thread into which are screwed the threaded ends of the tubes, 
the sockets being extended up the tube some distance beyond the 
threaded portion thereof so as to strengthen the tube against the 
liability to fracture at the threaded portion thereof, such as occurs 
when the sockets, as heretofore constructed, do not extend beyond 
the threaded portion. For the above purpose, the internal 
threads of the sockets are formed in relief upon them, or, in other 
words, the non-threaded extension is of a diameter to accurately 
fit the non-threaded part of the tube, while the internal diameter 
of the threaded part is formed to fit the thread cut into the end of 
the tube. Such sockets, when employed as means for jointing 
two lengths of tubes together, may either be made so as to extend 
over the ends of both lengths of tube, with a non-threaded por- 
tion at each end, and with external means, such as flats, for turn- 
ing the same by a spanner, or each length of tube may be provided 
with a separate socket, having flanges at the end by which the 
two sockets are firmly secured together by bolts or rivets. This 
last described arrangement cffers facilities for securing the tubes 
to flat transverse members of carriage underframes, or tie-plates 
of other structures, by extending such members or plates between 
the flanges of the sockets and securing them by the same bolts or 
rivets that secure the sockets together. For strengthening such 
flanged sockets they are by preference formed with gusset plates 
extending from the socket to the flange, and either formed in one 
therewith, or secured thereto. This construction of flanged 
socket is also applicable for fixing the ends of the tubes to the 
headstocks of carriage underframes, or to transverse frames or 
plates of other structures, and in this case the gusset pieces may 
be so formed as to present flat faces on one or more sides of the 
socket, so as to efford means for fixing other parts of the framing 
tothem. (Accepted October 2, 1825). 


21,065. J. Boeddinghaus, Dusseldorf. Fixing 
Screws to Stones or Wallis. [4 Fips.] November 2, 1894. 
—This invention has for its object to provide simple and efficient 
means for securing screws to walls without requiring wooden 
dowels, which are apt to weaken the wall and do not afford the 
desired solidity. For this purpose a wire of suitable thickness is 
coiled on to the screw, so as to follow the threads of the same and 
to form a kind of screw nut. The coijing may commence near the 
head or thick end of the bolt and pens towards the point by 
laying the wire into or between the threads, so as to touch the 
bottom of the same, the section of each screw-thread being pre- 
ferably triangular or trapezoidal and the core of the screw conical 
(similar to a wood screw). After arriving at the point of the 
screw the wire may be wound backward over the helix already 
wound op, but with a steeper pitch, so as to leave wider inter- 





stices between consecutive convolutions of the wire. Afier the 
wire has been laid on so as to form a nut, and then the screw 
withdrawn, the nut or wire coil is intrcduced into a hole which 
has been drilled or otherwise formed in the wall for this purpose, 
and which is slightly wider than the diameter of the nut measured 
over the outer layer of the wire, after which the interstices ore 
filled up with plaster of Paris, cement, or similar binding ma- 
terial in a plastic condition. When the said binding material has 
become sufficiently hard and firm, thescrew bolt, which hasserved 
as a core, or another screw bolt having the same diameter and 
pitch, is screwed into the wire coil, and may now be screwed out 
and in repeatedly without damaging the wall, because the wire 
serves as a screw nut, which is secured to the stone or wall by 
the cement or other binding material. Fig. 2 shows the screw 
after its introduction into a wall, with a section of the fastener, 
consisting of two layers of helically coiled wire. (Accepted Oc- 
tober 2, 1895). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent Jaw cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 & 36, Bedford: 
street, Strand, 
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PRICH LISTS UPON APPLICATION. 


DAVID MOSELEY & SONS 


CHAPEL FInLD WOoREHS, ARD WIE, MANOBRIES TEE. 


Telegrams: ‘‘ MOSELEYS,” Manchester, London and Glasgow. WAREHOUSES: 
MANCHESTER -2, 4, and 6, New Brown Street. | GLASGOW-— 57, Miller Street. | PARIS -20, Rue des Marais. 
LONDON -14, Aldermanbury Avenue. |  BIRMINGHAM- Union Chambers, Needless Alley. BRUSSELS-14, Place Sainte Gudule. 537 
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SPERMINE DO & 


ALUMINIUM. 


The ALUMINIUM SUPPLY COMPANY, of 38, Victoria Buildings, 
Manchester, Agents for the PITTSBURG REDUCTION COMPANY, 
desire to inform all persons that they are prepared to supply 
Aluminium in any form at the lowest rates. 


The Aluminium Supply Company deny that the claim made by the 
British Aluminium Company, Limited, that they alone have the Sole 
Right to sell Aluminium made by any Electric or Electrolytic Process 
is tenable, and they are prepared to defend any action at Law brought 
against them, and they have instructed their Solicitor, Mr. H. Stanley 
Sugden, of 10, lronmonger Lane, London, E.C., to accept service of any 
such proceedings. 


NOTE.—This Notice appeared on the 6th December, 1895, 
but no proceedings have yet been brought by the 
British Aluminium Go., Ltd. 








1472 














ENGINEERING. [Dec. 13, 1895. 


ston Breakers & Ore Crushers, LL ee 


LATEST IMPROVED PATENT SELF-ACTING 
THH “BLAKH-MARSDIN” IS THH BAST. 


_ AIR PUMP VENTILATOR, 
—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 50 PER CENT. REDUCTION IN PRICE. 
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< Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action, and impervious to wet and down draught. 
Strongly made of the best Steel, Galvanized, and finest Workmanship. 
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D. P. & Co.’s “Economic” Boiler is one ot 
the best steam generators before the Public, 
and it is being adopted very largely for 
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ON HYDRO-ELECTRIC INSTALLA- 
TIONS. 
By C. 8. Du Ricue Preturr, M.A., Ph.D., A.M.I.C.E., 
M.I.E.E. 


(Continued from page 657.) 

III.—INTERLAKEN. SINGLE-PHAsE INSTALLATION. 

General Remarks (Figs. 46 to 50).—The favourite 
summer resort of Interlaken is situated, as is 
well known, between the Lakes of Thune and 
Brienz, which are connected by the River Aare. 
Although its residential population is only about 
2000 inhabitants, it has an influx of at least 50,000 
visitors in the summer season. Great improve- 
ments have, within the last few years, been made 
for the purpose of deepening and widening the 
Aare at its inflow into the Lake of Thune, in order 
to enable the lake steamers to come close up to the 
town, opposite the central railway station. Besides 
this, a parallel canal to provide power for industrial 
purposes has been made with an available average 
fall of 3.5 metres (11.5 ft.) and a mean volume of 
17 cubic metres (600 cubic feet), giving, at 75 per 
cent. efficiency, 600 effective horse-power on the 
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turbine shaft. As shown in the plan (Fig. 47, page 
722), the alternate-current installation is built on 
the ground between the two canals, and consists of 
three turbine chambers for three 200 horse-power 
turbines, with an upper spacious dynamo-room 
20 by 10 by 7 metres (66 ft. by 33 ft. by 23 ft.) in 
length, width, and height respectively. 

Turbines (Figs. 48, 49, and 50).—The three tur- 
hines making 60 revolutions per minute are of the 
Jonval reaction type, and were supplied by Messrs. 
Theodore Bell and Co., of Kriens, near Lucerne, 
together with one high-pressure 25 horse- power 
turbine of 156 revolutions, for the two exciter 
dynamos. The large turbines are 1.8 metre (5.9 ft.) 







PLAN or INTERLAKEN. 


Alternate Current Installation 
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in diameter, the guide wheels and float wheels 





'counterpoised ring sluice on the outer ring of the 


both having double inner and outer rings, the 
former with 32 and 40 and the latter with 42 cells 
respectively. The main shaft is of steel, and is 19 
centimetres (7.5 in.) in diameter, the pressure on 
the bearing plates, 22 centimetres (8.6 in.) in outer 
diameter, being, inclusive of the water pressure, 
equal to 15 tons. The exciter turbine has a wheel 
diameter of ‘70 centimetres (2.24 ft.), the guide 
wheel having a single ring and 24 cells, and the 
float wheel 26 cells, while the hollow cast-iron 
shaft is 14 centimetres (5.5 in.) in diameter. 
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As shown in the engravings, each generating tur- 
bine is provided with anew patent automatic brake 
or regulator, which lays claim to an accuracy of con- 
trol not hitherto attained in low-pressure turbines, 
inasmuch as with a variation of load of 10 per 
cent., the number of revolutions does not vary 
more than 1 per cent. (or 1 volt), and with 
a variation of 25 per cent. not more than 
3 per cent., the normal number of revolu- 
tions even in the latter case being restored 
after five seconds. The patent turbine regulator 
is coupled by belt with the shaft of the generating 
alternator, and as the speed of the latter varies, 
the regulator acts automatically by means of a 


turbine wheel. The inner ring of the turbine 
wheel, on the other hand, is provided with flap 
regulation which admits of the water power being 
advantageously utilised with partial stroke, and in 
this latter connection. a patent suction system (Fig. 
48) is used, which not only acts as an ordinary 
suction pipe, so that the turbine can be placed at 
the highest level of the tail race, and thus rendered 
accessible even at high water, but has the further 
advantage of the water power being fully and 
effectually utilised. 











Fig. 51. 


Alternators (Figs 50, 51, and 52).—The tur- 
bine power is transmitted to the two alterators so 
far installed by bevel gearing, viz., by a spider 
wheel 3 metres (10 ft.) in diameter mounted hori- 
zontally on the turbine shaft, and having 120 teeth, 
which gears into the small bevel fitted on the 
horizontal shaft of the vertically disposed alternator 
making 200 revolutions, the ratio of transmission 
being, therefore, 1 in 3.33. The two alternators 
are separately excited by two corresponding 12 
horse-power continuous current dynamos provided 
with elastic coupling for running jointly or sepa- 
rately, and driven by the 25 horse-power exciter 
turbine by means of bevel gearing, the turbine 
making 156, the dynamos 750 revolutions per 
minute. 

The single-phase alternators have a rotating 
inside magnetic field and a stationary outside arma- 
ture. The former is composed of a five-armed star 
flywheel with 30 rectangular pole-pieces cast with 
the whee!, the pole shoes being also rectangular. 
Fifteen of these poles are naked, while the other 
15 intermediate ones carry insulated wire coils 
wound on separate insulating paper core pieces 
fitting the magnet cores. The armature is com- 
posed of a laminated insulated sheet-iron core, 
pressed between the rings of the frame as before 
described, and having oval peripheral perforations 
into which are inserted 30 rectangular-shaped coils 
of insulated wire, whose straight portions sunk into 
the holes are, moreover, inclosed in oval insulat- 
ing stiff paper tubes. The diameter of the armature 
is 1.85 metre (6 ft.), that of the whole machine 2.4 
metres (7.9 ft.). At 200 revolutions per minute, 
or 3.33 revolutions per second, corresponding to 


30 
3.34 x y= 50 complete cycles per second, the 


effective output is 58 amperes at 2100 volts, or 
122 kilowatts (166 horse-power), the exciting 
current being 65 amperes at 60 volts, or 3.9 kilo- 
watts, equal to 3.2 per cent. The loss due to 
armature reaction is 3.05 per cent, and the 
efficiency of the alternator, including excitation and 
all frictional losses, is 44 = 94.5 percent. The 
total weight of a machine is 9.6 tons, equal to 
79 kilogrammes or 174 lb. per kilowatt of effective 
output. The switchboard of the alternators is fur- 
nished with all the necessary apparatus for coupling 
in parallel and cutting out, and for protecting the 








machines by fuses and lightning-arresters. The 
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exciter dynamos, whose current is also used for 
lighting the dynamo-house, have a separate switch- 
board, through which the exciting circuit passes 
before connecting with the field magnets of 
the alternators, and are provided with automatic 
electric brake-regulators, with incandescent lamp 
resistances fitted on each side of the switchboard. 

Distribution (Fig. 46).—The main distributing 
station is distant only about 600 metres (660 
yards) from the dynamo-house, the mean distance 
of the secondary distribution to transformers and 
points of consumption being the same. The two 
feeder mains are laid under ground, and are con- 
centric cables 65 square millimetres in section ; the 
four main distributing concentric cables to the 
transformers are respectively 50, 25, 20, and 15 
square millimetres in section, while the overhead 
wires from the transformers to the incandescent 
lamps vary from 3 to 4 millimetres in diameter. 
There are at present 52 C. E. L. Brown’s oil trans- 
formers of *°.°° volts, varying in capacity from 3 to 
30 kilowatts, total about 220 kilowatts. The 
transformers are all fitted in special transformer 
huts, and each of the hotels supplied has, moreover, 
its own transformer, so that the light is steady at 
all times, viz., is not affected by any variation 
of load inthe mains. There is, moreover, a separate 
return control circuit from the distributing station 
to the dynamo-house, where automatic regulation 
is provided. The incandescent 10 to 16 candle 
lamps number at present about 2000, or about one 
lamp per head of residential population, while 
the arc lamps are 50 in number, equal to about 
2000 x 60 W + 50 x 1800 W = 210 kilowatts. The 
average charges are at the rate of 15 fr. and 20 fr. 
(12s. and 16s.) per 10 and 16 candle lamp per 
annum, or for 1000 hours respectively. The loss in 
the primary cables is 0.5, that in transformers 6, 
and in the secondary wires 1.5 per cent., so that, 
with the various losses in the alternators of 8 per 
cent., the total efficiency is 84 per cent.* 

Cost of Installation.—The installation is owned 
and worked by the same local company which owns 
the older direct current installation and also the 
Interlaken Water Works. The dynamos, trans- 
former, and accessories were supplied by Messrs. 
Brown, Boveri, and Co., the wires and cables by 
the Cortaillod (Neuchatel) Works already men- 
tioned. The works were begun in 1893 and com- 
pleted early in 1894, the cost of installation being 
as follows : 


Franc?. £ 

Works, canalisation, weir, and turbine 
chambers .. me nS ae -. 185,000 7,460 
Turbine and dynamo house “a -. 60,000 2,000 
os installation and travelling crane 65,000 2,600 
Electric installation and 32 transformers 125,000 5,000 
Cables, wires, and standard arc lamps.. 65,000 2,600 
Administration and engineering. . a 8,000 120 
Ioterest during construction  .. - 7,000 280 


£00,000 20,000 
350 horse-power = 14,250 fr. or 57/. per horse- 
power of generating power. 

Receipts and Working Expenses.--The total re- 
ceipts per annum from 2000 incandescent and 50 
arc lamps at present installed, are 61,000 fr., or 
2400/., while the working cost is as follows : 





Francs. £ 
Wages, seven men, from 5 to 6 francs 
(4s. to 58.) per day os os -- 12,000 480 
Maintenance and repairs .. s ie 5,000 200 
Administration and general charges .. 6,000 240 
2 per cent. depreciation anc renewal of 
plant.. x - s ne -. 12,000 480 


35,000 1400 
equal to 100 fr. or 41. per horse-power. The net 
receipts of 26,000 fr., or 1040/., therefore correspond 
to a net return of 5.2 per cent. on the capital cost. 


(To be continued.) 





ENGINEERING SCHEMES IN 
PARLIAMENT. 

Or harbour, tramway, water, and electric light- 
ing schemes, for which authorisation is desired in 
the coming session of Parliament, there are rather 
more than in some previous years, and several of 
them are of some importance. Under the first- 
named category one finds a large number of villages 
and towns on the coast desirous of adding to the 
attractions which bring the London and other city 
holiday-maker, and a first essential seems to be a 
long pier, with pavilion or music-hall. Thus a 


* Besides the new alternate-current installation, there 
is a separate older direct-current one of 50 horse-power for 
50 arc lamps, the power being also derived from the River 
ape and the dynamos being by Messrs. Alioth and Co., 
0 e. 





company is constructing a pier of 1000 yards long, 
with a pier-head 60 yards long, at Birchington, on 
the west side of Epple Bay, with tramway, &c. ; 
in Studland, Dorsetshire, there is to be a 500-yards 
pier ; at Tenby the urban authorities will make one 
of 1000 ft. near the Castle Hill; at Stone, in Kent, 
one of 300 ft. long, with tramways through Stone, 
Dartford, Hawley, Darenth, Wilmington, Sutton- 
at-How, Axton, Farningham, Eynsford, and Lul- 
lingstone; and the Brighton Marine Palace and 
Pier Company desire an extension of time for the 
construction of work. In the north, Blackpool 
wishes to improve the north shore embankment 
and sea walls ; Wallasey Urban Board proposes to 
acquire several acres of foreshore to make a pro- 
menade along the Mersey, in continuation of the 
New Brightonembankment. At St. Annes-on-the- 
Sea, in Lancashire, it is proposed to widen the 
embankment and improve the foreshore. The 
existing pier at Weston-super- Mare is to be extended 
in an easterly direction 125 ft., and a new pier 
constructed at the west end of Birnbeck Island, 
extending south-west ward 390 yards. The Herne 
Bay Pier Company, Limited, have apparently not 
been successful in obtaining capital, for they are 
applying for a provisional order to revive their 
powers and extend the time authorised by the Act 
of 1891, and also to enable them to transfer their 
rights to any urban authority willing to buy them. 
Dunoon, Rothesay, Oban, and Helensburgh, all 
Scotch watering-places, are moving in the same 
direction for pier improvements ; but it must never 
be assumed that pavilions and music-halls would be 
tolerated. 

Coming now to commercial harbours, we find 
considerable activity in South Wales. At Swansea 
Harbour a new entrance is proposed for the exist- 
ing half-tide basin at the south-eastern end of the 
north dock, with lock for the south dock, and in 
addition several harbour railways. Outside Cardiff 
the Penarth flats opposite the Rivers Ely and Taff 
are to be reclaimed, and a sea wall constructed along 
the front. Within the area reclaimed a dock will 
be constructed, having a length on the western side 
of 770 yards, and on the eastern side 580 yards, 
and the width varying from 85 to 290 yards. Jetties 
will be formed at either end of the sea wall, and of 
course a railway system will be constructed. At 
Llanelly and Burry a new Board of Commissioners 
is to be constituted, and a new training wall con- 
structed from the River Loughor westward to Llaur- 
hidian, in continuation of existing walls, while a 
similar extension of 1 mile 2 furlongs is to be made 
eastward from the other side of the river. A new 
cut or navigable channel is to be formed with 
new dock entrance lock at Llanelly. The works 
also include a new bridge over the River Lliedi and 
several dock railways. At Porthgain, in Pembroke- 
shire, a company propose to construct a wet dock 
of a third of an acre in extent, and to deepen the 
entrance channel. In the Manchester Ship Canal 
it is proposed to alter the level of the banks on the 
Chester side at three or four points in the parishes of 
Eastham, Frodsham, and Runcorn, and to construct 
railways on the banks of the River Irwell to the 
Salford Docks. 

Although Chester is nota seaport, we may include 
in this section the projected weir or tidal dam, con- 
sisting of a foot-bridge with movable sluices situated 
44 yards from the eastern face of the old Dee 
Bridge. The object of the weir is to prevent tidal 
water going past Chester, and when this has been 
accomplished more vigorous measures will be taken 
to prevent pollution in the higher reaches of the 
river. The Cheshire County Council propose to lend 
money for the Weaver Navigation, and power is 
sought by the latter for this purpose, the idea being 
to improve the channel between Northwich and 
Winsford bridges. At Preston it is the intention 
to continue the retaining wall of the Ribble down 
past Lytham. A new harbour board is to be con- 
stituted at Brading, with power to improve and 
deepen the channel and construct quay walls. 
The scheme for the improvement of the Brixham 
Harbour and Market is now to be vested in specially 
appointed commissioners instead of in the urban 
authorities, and power is asked to effect the 
transfer. 

The Urban District Council of Warbling- 
ton, Southampton, are applying for a provisional 
order constituting them the harbour authority of 
Emsworth. They propose that the limits of the 
harbour shall be defined by the area in the counties 
of Southampton and Sussex which is covered with 
water at high tides lying between Hayling Island, 





West Thorney, and the mainland, and between a 
line drawn from Longmere Point in West Thorney 
to Black Point in Hayling Island, and a line from 
the point where Hayling Bridge joins Hayling 
Island aforesaid to the point on the shore of the 
mainland at or near Langstone, where the parishes 
of Havant and Warblington meet, or some part 
thereof. It is their intention to dredge the har- 
bour and deepen the entrance, and to do all there 
is requisite to render it convenient and safe. 

Yachtsmen will be glad to learn that it is intended 
to improve the harbour at Cowes. Parliament will 
be asked to sanction the incorporation of a body of 
commissioners to manage the harbour, the roads, 
and the anchorage. The Harbour Commissioners 
of Boness, on the Firth of Forth, wish to sell 
their works to the North British Railway Com- 
pany, who conduct thitherward a very extensive 
coal export traffic, and power is sought with the 
above object. The proposal gives one more ad- 
vantage to this railway company, whe already pos- 
sess nominally or actually several of the coal ports 
on the Forth. The Burntisland Harbour on the 
opposite side of the firth is to be improved bya 
reconstituted board. 

Tramway schemes are numerous, and several 
important systems are involved. Two points sug- 
gest themselves in connection with these. In com- 
paratively few cases does the corporation take the 
work up directly, and there is no mistaking, from 
the tone of the notices given, that some method of 
mechanical traction is preferred to horse haulage. 
Of course each promoter conserves his right of sub- 
sequent choice, although in the case of the line 
between Kidderminster and Stourport the electric 
system of propulsion is specified. It may not be 
quite accurate to refer to the Brighton and Rotting- 
dean seashore line as a tramway, but in the absence 
of some word more fit it must be classed under this 
category, and here also the tractive power will be 
electricity. It may also be assumed that the 
3? miles of extensions at Blackpool will be on the 
electrical system adopted in that town, and pro- 
bably also for the separate lines to St. Anne’s and 
Lytham and Fleetwood, the latter connecting the 
districts of Bispham, Thornton, Bispham with Nor- 
breck, and Fleetwood. The South-Eastern Metro- 
politan and the Belfast Companies wish to adopt 
mechanical traction, and the Portsmouth Company 
seeks power to provide electricity stations. Among 
the corporations who are inaugurating or extending 
systems are Hull, Huddersfield, Edinburgh, Ply- 
mouth, Longton, and Newcastle, while Dover is 
going in for an extensive scheme of 3 ft. 6 in. gauge 
for the parishes of Charlton, Buckland, East Cliff, 
Hougham, St. James, and St. Mary. 

Swansea and Sheftield Corporations promote Bills 
to acquire the systems in their towns, and work them 
by mechanical motors. The London County Council 
wish to run a line over Vauxhall Bridge ; so does 
the London Tramway Company to connect their 
systems north and south of the Thames there, and 
here one recognises the cloud of the size of a man’s 
hand suggesting the storm. The London company 
also propose to double the lines between Camber- 
well, Harleyford - street, Lambeth, and Upper 
Kennington-lane. Other tramway lines proposed 
by private companies are from Derby to Ashbourne 
between Farnborough and the Aldershot Camp, 
from Bideford through Northam, Abbotsham, 
Westward Ho, and Appledore ; between Blyth and 
Cowpen ; between Sheffield and Rotherham ; a very 
extensive system is arranged for Oldham, Ashton- 
under-Lyne, Hyde and district, and tramways are 
to be laid also in Pwllheliin Carnarvon. The Man- 
chester Corporation propose two short tramway 
extensions, one through Great Jackson-street, from 
City-road to Chester-road, and the other from 
Market-street along High-street, Nicholas Croft, 
and Shudehill to Rochdale-road ; but they antici- 
pate street widening in Shudehill, and will defer 
the tramway work until there can be 9 ft. 6in. of 
space between the nearest rail and the outside edge 
of the footpath. The Bristol Company propose 
an extension to Kingswood. A company is being 
incorporated for an extensive 4-ft. gauge system in 
the parishes of Burslem, Wolstanton, Stoke-upon- 
Trent, Trentham, Newcastle-under-Lyme, Tunstall, 
Fenton Vivian, Penkhull-with-Boothen, Hanley, 
Goldenhill, and Bottislow, all in the county of 
Stafford. A line is to be constructed up Constitu- 
tion Hill in Swansea district. 

Amongst the water works schemes London bulks 
largely, and there are sure to be lively goings-on in 
the committee-rooms of the Houses of Parliament. 
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The London County Council will promote a Bill 
asking power to punish the East London Water 
Works Company, but as yet little information 
is given as to the full extent of the faults to 
be alleged. Some of them are named, but it is 
worth quoting the notice: ‘‘The Bill is to make 
further provision with respect to the supply of 
water by the East London Water Works Company, 
and for securing a more regular and constant supply 
of water at a higher level. To require the com- 
pany to keep water supplied constantly throughout 
their limits of supply at such a pressure as will 
make the water reach the top of the highest houses 
within their district. To extend and apply to the 
company with or without modification any provi- 
sions of the Water Works Clauses Act 1847 to 
which the company is not now subject. To sub- 
ject the company to penalties for failure to comply 
with any of the provisions of the intended Act, and 
to provide for the recovery of such penalties and 
to empower the Council to sue for and recover the 
same. The Bill will or may vary and extinguish 
all powers, rights, authorities, and privileges in- 
consistent with or which would in any manner 
impede or interfere with the carrying into com- 
plete effect any of the objects and purposes of the 
Bill, and will confer other powers, rights, autho- 
rities, and privileges.” 

The New River Company propose to sink six 
wells, and establish pumping stations in various 
parts of Hertford, in Ware Rural, Stapleford, 
Tewin, Essendon, and St. John Rural, to be con- 
nected by aqueducts to a new storage reservoir at 
Enfield, from which, again, pipes will be laid to a 
subsiding reservoir at Highfield, in the parish of 
Southgate, where also filter beds and a pumping 
station will be provided. In addition, the storage 
and filtering capacity of this company is to be aug- 
mented by works at Wood Green, St. Mary’s, Stoke 
Newington ; the Grove, St. John’s, Hampstead, 
while the New River is to be widened at many 
points, and aqueducts provided to form auxiliary 
courses to the New River, so that it is very evident 
that the management of this company are in earnest 
in their desire to increase their supply. 

The Southwark and Vauxhall Water Company 
propose to add two wells, with adits, pumping 
stations, &c., one at Springwell in Harefield, and 
the other on Harefield Moor, with conduits com- 
municating with the storage tanks of the company 
at Twickenham, while four new storage reservoirs, 
each with a superficial water area of 250,000 square 
yards, will be constructed at Walton-on-Thames, 
partly by excavation, and partly by embankment, 
each separated, but all connected. Up the river, 
also, a large scheme is proposed under a joint com- 
mittee nominated by and on behalf of the West 
Middlesex, Grand Junction, and New River Com- 
panies, the works proposed including two reservoirs 
in the parish of Stanwell, one in the parish of 
Hampton, a pumping station at Stanwell, an aque- 
duct from an intake from the River Thames near the 
Bell weir, passing through Wyrardisbury, in Bucks, 
and through Staines, Stanwell, Ashford, Laleham, 
Littleton, Sunbury, Hanworth, and Hampton. This 
aqueduct will contribute its waters direct to the 
Stanwell reservoir or by pipes to the pumping 
station and reservoir of the West Middlesex Com- 
pany at Hampton, to the Grand Junction Com- 
pany’s reservoir in Hampton, or to the Chelsea 
Water Works reservoirs at West Molesey. The 
Colne Brook and the Wyrardisbury River are also 
to have connection with the main aqueduct. With 
the extensive works being carried out by the East 
London works it will be recognised that all the 
water companies of London are alive to the neces- 
sity of meeting the growing wants of the com- 
munity. 

The Birmingham Corporation, in pushing for- 
ward their extensive water work scheme, find it 
necessary to make several deviations in their line 
of aqueduct, but these are not of importance, and 
the large number of compulsory purchases of land 
proposed, reflect the far-reaching character of the 
new works, with wh‘ch we understand good progress 
is being made. The Derby Corporation are also 
going to Parliament in connection with the water 
supply. They are purchasing the works of the 
Meerbrook Company, and further propose con- 
structing pumping plant and conduit connect- 
ing the Meerbrook Works with their own ser- 
vice reservoir at Smitecotehill, and pipes and 
service tanks for the supply of several districts in 
the vicinity. 

The Sheffield Corporation have also extensive 





schemes in contemplation, including three large 
reservoirs in the Don River Valley. The first 
named is at Langsett, the embankment across the 
river being 385 yards long; the second at Hagg 
Brook, requiring a dam 363 yards long ; while the 
length of the dam of the third, the Midhope reser- 
voir, is 506 yards. Road diversions are also re- 
quisite, and aqueducts connecting the reservoirs and 
the existing service tanks. At Huddersfield a new 
line of piping is projected from the Seer Hill reser- 
voir at Linguards, in Yorkshire, to a new service 
tank at Kirkburton, with a line of pipes thence to 
Shepley. 

The Brighton Corporation desire authority to pur- 
chase the water works for the supply of Shoreham 
and district, with all the powers vested in the com- 
pany. The growing population of Bournemouth is 
obliging the water company to increase their 
supplies by providing a new well and pumping 
station at Wimborne, with a line of pipes to connect 
the new station with Branksome. The neighbour- 
ing Corporation of Eastbourne are similarly com- 
pelled to find new sources of supply, and propose 
boring a well with tunnel or adit for 1808 yards at 
Friston, in the parish of Westdean, with pumping 
station ; a reservoir at Warren Hill adjoining the 
existing reservoirs of the company, with the neces- 
sary connecting aqueducts and supply pipes. At Bex- 
hill the Gas and Water Company seek to extend 
their operations, and also to supply electric energy. 
A Water Board is to be constituted for a number of 
urban districts in Kent, and is, Parliament per- 
mitting, to acquire the Kent Water Works Com- 
pany and some part of the area of the Lambeth 
Water Works Company. The Aldershot Gas and 
Water Company propose to extend the area of 
water supply to include Farnham, Seale, and 
Wanborough, as well as to provide sidings into 
their gas works from Seale to Aldershot. 

There are several other small schemes. For the 
supply of Laindon, Lee Chapel, Burstead, and 
Billericay, in Essex, a wellis to be sunk at Lain- 
don, and pumping station, service reservoir, and 
supply pipes constructed by the water and gas 
company of the district. The Hemel Hempstead 
Company will also sink a well at Marlowes, con- 
struct two reservoirs and a water tower with sepa- 
rate pumping plant, and all the necessary conduits. 
For the water supply of the districts of Amer- 
sham, Beaconsfield, and neighbourhood, the exist- 
ing company seek power by provisional order to 
bore an artesian well at Amersham and provide 
pumping plant to construct a covered surface reser- 
voir, with piping from the pumping station to the 
reservoir, and thence to the town of Beaconsfield, 
the village of Penn, and other districts. The gas 
and water supply of Ystradyfodwg urban district, 
in Glamorgan, are at present undertaken by a 
company, which is being bought out by the district 
council, and under the new régime several exten- 
sions of existing works are suggested, including the 
raising of the level of Lake Llynfawr by an embank- 
ment 462 yards long at the north-easterly end, 
where the water flows into a brook, the construc- 
tion of an aqueduct, and the formation of service 
reservoirs, filtering beds, and supply aqueducts or 
pipes to various centres. But Lake Lynfawr is 
coveted by a private company, which proposes a 
dam 146 yards long, and also a reservoir on the 
Hepte River in Ystradfellte, Brecknock, by the 
construction of a dam 374 yards long, with service 
tanks, pipes, and a pumping station to increase the 
head in the town. In North Wales, also, there is 
a scheme for damming up Lake Llyn Llymbran, 
providing aqueduct to reservoirs with filtering beds 
at Nantglyn, with balancing and service reservoir 
at Tynypwll, and distributing pipes for the supply 
of several districts, including Denbigh. At Fylde, 
in Lancashire, there is to be a new aqueduct through 
Garstang, St. Michael’s-upon-Wyre, Kirkham, and 
Bispham. The East Warwickshire Water Company 
seek powers to bore a well in Bedworth, to instal 
pumping machinery, and lay conduits throughout 
the district, and further to sink a well in Chilvers 
Coton, with similar accessories for the supply of that 
parish. For Leedsa hydraulic power supply system 
is proposed by a company organised for the pur- 
pose, and now seeking the necessary parliamentary 
powers. The instances where the area of supply is 
being extended include Bishops Waltham, Padi- 
ham, where the urban board is purchasing out the 
company, and Tilehurst, Pangbourne. Portsmouth 
Corporation is undertaking several small works in 
connection with thesupply. At Ampthill a private 
company proposes to utilise a spring in the parish of 





Barton-in-the-Clay, having conduits to a ram and 
thence to two service reservoirs with the supply 
conduits. There are several water schemes in Scot- 
land, but none of them involve important works. 

Probably the most important electric supply 
scheme is that undertaken by the Brush combina- 
tion for lighting the area south of the Thames, and 
extending as far as Brixton Hill, including the 
Borough, St. Mary’s, Battersea, St. John’s Hill, 
Lavender Hill, Battersea Rise, Camberwell. The 
same company also undertakes the lighting of Ips- 
wich and Lincoln. The Corporation of Liverpool 
propose lighting a large area oF their town, although 
the outlying districts of Crosby and Waterloo are 
undertaken by a company. Amongst other corpora- 
tions or urban boards undertaking electric supply are 
Huddersfield, Keswick, Folkestone, Kettering, 
Sale, Colwyn Bay, Bangor, Margate, Gloucester, 
Wells, Devonport, King’s Lynn, and the vestries 
of Newington and St. Mary’s, Battersea. In 
addition to the instances already mentioned, 
private companies will undertake the work in 
Newmarket, Merthyr Tydfil, Prescot, Ambleside, 
and Ashton-on-Mersey, and Bath is also to have 
a supply, but whether by local authority or private 
company will be left to the Legislature to decide. 
The Manchester Corporation seek an extension of 
the area of supply. 

In spite of the success of the electric light, there 
is still much activity in gas undertakings. At 
Norwich the works are to be extended ; at South 
Molton, Cheltenham, Driffield, Matlock Bath, and 
Sandwich the corporation, or urban authority, as 
the case may be, propose to buy the existing works, 
and where necessary add to the plant ; at Bourne- 
mouth the present company seeks to acquire more 
land for the extension of the works in the Bourne 
Valley, and it also desires an enlarged area 
of supply in the parishes of Parkstone, Brank- 
some, Kinson, Canford Magna, Wimborne Min- 
ster, Hampreston, West Parley, Holdenhurst, 
Pokesdown, Southbourne, Winton, and Christ- 
church. A railway is to be made, if Parliament is 
willing, to connect the Guildford Gas Works with 
the London and South-Western Railway. The 
Cowes Gaslight and Coke Company seek to be 
dissolved, and to transfer their undertaking to a 
new body, to be called the Cowes Gas Company. 
The works under the new régime are to be extended. 
The Newcastle-upon-Tyne and Gateshead Gas Com- 
pany seeks power for purchasing land for exten- 
sions. The Ilfracombe Gas Company proposes the 
acquisition of land for the extension of works, and 
for this purpose also there is proposed the construc- 
tion of an embankment and breakwater in the fore- 
shore of Hele Beach, extending 115 yards seaward. 

The Commissioners of Her Majesty’s Works and 
Public Buildings contemplate a magnificent im- 
provement at Westminster, to clear away the pro- 
jection into Parliament-street of the old buildings 
which break the fine line of Whitehall, and in some 
measure detract from the general appearance in 
Westminster Gardens. The London County 
Council coveted the site for buildings, but the 
scheme was condemned because of the great cost. 
Now Her Majesty’s Commissioners have decided on 
the demolition of all these buildings between the 
Government offices and Great George-street, and 
the construction of an imposing building corre- 
sponding to the Treasury and the Home Office. 
This building will extend as far back as the fine erec- 
tion of the Institution of Civil Engineers, and will 
occupy the whole area. Other general works 
include a market for Caerphilly, in Glamorgan- 
shire’; a new bridge over the River Tyne at Red- 
heugh ; the widening of the eastern apprvach to 
Lambeth Bridge, of the southern approach to the 
Wandsworth Bridge, the widening of High-street, 
Plumstead, all by the London County Council, 
which also proposes the creation of a special drainage 
scheme for Willesden, Kilburn, Mapesbury, Kensal 
Green, and Harlesden. 





THE RECONSTRUCTION OF THE 
CANADIAN PAOIFIC RAILWAY. 
(Concluded from page 659.) 

In the construction of retaining walls on the Cana- 
dian Pacific much money and skill were expended ; 
in many places stone had to be hauled for long dis- 
tances, and cement cost more than 20s. a barrel of 
4001b. The greatest care and economy were, there- 
fore, necessary, especially as some of the walls are 
100 ft. in height. Fig. 18, page 734, conveys some 
idea of one of these retaining walls, and the picture 
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is of interest, because it illustrates the arrangement , 


of a stone shoot crossing the line, and down which 
stone, quarried on the hillside above, was delivered 
at the point where it was required. The waterways 
or culverts called for much attention on the part of 
the engineers in charge of these reconstruction 
works. Generally speaking, it was necessary to 
provide ample accommodation for the discharge of 
water through the new embankments, though this 
was in some instances avoided by intercepting and 
diverting the channels of the water-courses, at a 
level above that of the railway. In other cases it 
was possible to construct the culvert immediately 
below rail level instead of at the bottom of the 
bank, so that the length to be made was thereby 
much reduced. For the smaller channels, box 
culverts of masonry, with vertical sides and flat 
stone tops, were used, or else cedarwood conduits 
were putin; the size of the last-named type did 
not exceed 3 ft. square, and the construction is 
illustrated by Figs. 19 to 21, page 734. The more 
important works of this character were built in 
masonry, with segmental or semicircular arches ; 
Figs. 22 and 23 show such culverts in course of 
construction at the bottom of embankments, and 
Fig. 24 is an engraving taken from a photograph 
of one of the larger and more important waterways. 
Figs. 22 and 23 also illustrate clearly the process of 
filling in the trestle-work and forming the new 
embankments. 

A number of less important bridges have also 
been reconstructed, and some of them are illustrated 
by Figs. 25 to 32. The Jacques Cartier bridge 
(see Figs, 25 and 26) is on the Quebec section 
of the railway, and was constructed in its 
original form by the Government. It was com- 
posed of two unequal spans, of 170 ft. and 148 ft. 
The reconstruction of these spans in steel would 
have cost 25,600 dols., but as in this case the 
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conditions were favourable for the construction of 
foundations, it was found advisable to erect three 
masonry piers, dividing the bridge into four spans, 
two of 85 ft. and two of 74 ft.; the cost of this 
arrangement was 21,100 dols., including the diver- 
sion of a watercourse. Steel plate girders are 
used in this bridge, as well as in some other of the 
smaller renewals. The bridge over the Portneuf 
River, also on the Quebec section, was built by the 
Government as long ago as 1877; it consisted of 
deep timber trusses divided into three spans, one 
in the centre of 85 ft., and two side spans of 156 ft. 
each. The dimensions of the middle span were 
retained on account of the bad nature of the foun- 
dations, but the larger openings were each divided 
into two, the cost of building new piers, although 
carried down to a considerable depth, proving to be 
more economical than the larger girders. The cost 
of this bridge was 22,170 dols.; the character of 
the steel girders is indicated in Fig. 28. The bridge 
over the Madawaska River, at Arnprior, has some 
features of specialinterest. The original structure, 
built in 1878, is shown in Fig. 29. ‘‘ The centre 
pier on a wooden crib was in 30 ft. of water, and was 
continually settling, so that a new pier was required. 
It was found that to build a new pier for double- 
track and single-track spans, the cost would be 
36,149 dols., for the bridge complete with double- 
track spans, 60,978 dols., and that by putting in 
two new double-track piers and three 100-ft. spans 
for single track, the cost would be only 32,093 dols., 
and with the bridge complete with double track, 
45,687 dols. The abutments were built in the 
early days, when economy was not much con- 
sidered ; they were 21 ft. wide between the parapet 
walls, which were 4 ft. thick, so that by removing 
these walls back to the ballast wall we obtained an 
abutment 29 ft. thick, wide enough for a double- 





track bridge.” Fig. 29 shows the type of this 
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bridge as it was originally constructed ; the truss 
was a combination of timber and iron, the length of 
the spans being 160 ft. In the reconstruction the 
old abutments were made use of, but the central 
pier was removed and two new ones built, reducing 
the spans in the new bridge to 106 ft. each. ‘‘The 
piers of this bridge were put in by sinking bottom- 
less caissons through the water and the mud, which 
everlaid the rock to a depth of 39 ft. This mud, 
which was 3 ft. thick, was removed by divers, and 
concrete to a depth of 20 ft. was deposited inside 
the caisson through the water. Whenthe concrete 
was all in, the water was pumped out and the 
masonry was built on top of it. Each pier con- 
tained 257 yards of masonry, and cost 2661 dols., or 
9.50 dols. per cube yard. The excavations in the 
caissons under water cost 6 dols. per cube yard.” 
The new bridge, which was completed in 1892, is 
illustrated in Fig. 30. 

Theold bridge over the Gull River, on the western 
section of the railway, is shown in Fig. 31; it con- 
sisted of three timber trusses, the centre one of 
107 ft., and the two side ones of 77 ft.; at each end 
there were also 85 ft. of trestle-work. In this 
instance a much narrower opening was made to 
serve. The embankment on each side of the river 
was advanced, and masonry abutments with 30-ft. 
arches were constructed, the distance between the 
faces of these being 131 ft. 5in. By this arrange- 
ment a single span of that dimension was made to 
answer the purpose, and the bridge was completed 
for about 80001. 

We have devoted considerable space to the matter 
of Mr. Peterson’s valedictory address, for it is 
seldom that one hears from the presidential chair 
matter of such exceptional interest. It must be, of 
course, remembered that few engineers have the 
good fortune to gain such a special experience, and 
the narration of these experiences is certainly worth 
far more to the profession than second-hand truisms, 
or even original ideas about technical education 
and other favourite subjects. The lessons taught 
by this unique experience of reconstructing a rail- 
road 2500 miles in length under such difficult con- 
ditions, might well be allowed to stand alone with- 
out the pointing of a moral. Yet Mr. Peterson’s 
moral was an excellent one, and excellently ex- 
pressed, and we cannot do better than conclude by 
quoting it: ‘‘It is quite an easy matter to build 
an expensive structure, but it is an engineer’s duty 
to build an effective structure for the least possible 
cost, and after his design is made perfect as to its 
stability, he should proceed to remove from it 
everything that is not absolutely necessary and 
that has no duty to perform, remembering that he 
must never build ornaments, but that gocd and 
wise construction will be ornamental in itself. 
Finally you must also remember that your success 
in life depends on your capacity and willingness to 
take infinite pains with everything you are called 
upon to carry out. You must be in downright 
earnest about your work, and above all things you 
must be absolutely and entirely honest in every 
respect, never letting your convictions or opinions be 
warped in any way for any consideration, and then, 
if you may not always command success, you will, 
at least, deserve it, which is often better.” 


ELEOTRIO TRAOTION.—No. XLIII. 
By Puiie Dawson. 
Tue PortLtanpd, Orzevon, Lone Distance 
TRANSMISSION PLANT. 
Tur Portland General Electric Company, of Port» 
land, Ore., of which Mr. P. F. Moreyis president, was 
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organised two years ago with a capital stock of 
4,250,000 dols., and has purchased the entire water 
power of the falls of the Willamette River at 
Oregon City, 12 miles above the city of Portland. 
The minimum capacity of the river at this point is 
estimated to be 50,000 available horse-power under 
a head of 40 ft. Thesteppe of the falls is composed 
of basaltic rock, and has a very irregular outline, 
being very much worn by the action of the water. 
A dam was thrown across the river some years since, 
following the irregular lines, and there are numerous 
factories and mills in operation, to which over 4000 
horse-power of direct water power is now leased 
(Fig. 305). 

One of the principal plants operated by water is 
an electric station, situated on a rocky island near 
the middle of the river, at which current is gene- 
rated and transmitted to Portland, where it is em- 
ployed for lighting the streets and dwellings of the 
city, and also for the operation of that section of 
the East Side Street Railway lying between Oregon 
City and Milwaukee, a distance of seven miles. 
For the running of the lighting generators, seven 
vertical Victor turbines are employed, and one 
500 horse-power horizontal wheel of the same type, 
while one 200 horse-power horizontal wheel drives 
the railway generators. The loss in the transmis- 
sion of the lighting current to Portland, a distance 
of 12 miles, is stated to be only 10 per cent. 

The new power station (Figs. 306 to 310) is 
located on the west side of the river, opposite 
Oregon City, and borders the canal, the front wall 
being a portion of the new concrete wall built for 
the purpose of widening the canal, and through 
which the water is led to the wheels. New and 
substantial bulkhead gates have been installed. The 
ultimate capacity of the new station is to be 12,000 
horse-power ; only 6000 horse-power, however, is 
at present installed. 

The structure is of concrete, stone, iron, and 
brick, and will ultimately be 364 ft. long ; the eaves 
are 77 ft. above mean low-water mark, the width 
of the building being 38 ft. The water is taken 
from the canal, and after passing through the 
wheels is discharged into the river below. Fig. 309 
presents the river side of the structure, from which 
it will be noted that the upper floor is lighted from 
transoms in the monitor roof and a row of ordinary 
windows, while the middle floor is lighted through 
circular openings in the wall, 4 ft. in diameter, 
furnished inside with a bull’s-eye sash and glass, 
3 ft. in diameter, and made to close water-tight, 
like the ports of ocean steamers. These are de- 
signed to protect the interior during periods of 
excessive high water. Figs. 306 and 307 are 
plans. 

The units of power, of which there are ten, are 
entirely independent. The motive power is fur- 
nished by a pair of vertical cylinder gate Victor 
turbine wheels 42 in. and 60 in. in diameter. 
The large wheel is auxiliary to the other, and is 
provided for use only at periods of excessive high 
water, which, according to the records, occur 
usually every five years. The wheels are located 
on the same level, one in the rear of the other, and 
only about one-half the distance below the level 
of the water, thus the weight of the water in the 
discharge pipe is as thoroughly utilised as if it were 
all above the wheel. The lower end of the pipe 
is always below the surface of the water in the tail 
race, so that the weight tends to form a vacuum 
next the wheel. 

The three-phase generator of each unit is of 600 
horse-power capacity, wound for 6000 volts, and 
is located on the upper floor of the building, with 
the armature in a horizontal position attached to 
the vertical shaft of the 42-in. wheel, and 30 ft. 
above it. The wheel is designed to run at a speed 
of 200 revolutions per minute. The shaft of the 
60-in. wheel, which is only .o be utilised during 
periods of high water, is provided with a horizontal 
belt pulley, 12 ft. in diameter and 48 in. face, from 
which the power is transmitted by a leather belt 
to a 6-ft. receiving pulley on the generator shaft, 
both being placed 12 ft. above the wheel. This 
reduction causes the large wheel, which makes 
but 100 revolutions per minute, to drive the gene- 
rator at a uniform speed of 200 revolutions, the 
same as the 42-in. wheel. When it becomes neces- 
sary to employ the large wheel, the generator 
shaft is uncoupled from its wheel at a point just 
above the flume, and the belt is brought into con- 
tact with the pulleys by means of a tightener 
pulley. 

In order to support the belt in place when not 


jin use, the pulleys are surrounded by a shelf and 


rack, with perpendicular pipe guards, which is also 
attached to the tightener pulley, and which, by the 
movement of the latter away from the belt, carries 
the belt with it, and causes it to spring away from 
the surface of the small pulley, so that it receives 
no frictional wear while idle. An interesting fea- 
ture of the equipment is the types of bearings 
which are employed to support the weight of the 
vertical shafts, the armature and shaft weigh- 
ing together 33,500 lb. The wheel shafts are 
supported on double step bearings, as is customary 
in vertical turbine wheels, but these not being sufli- 
cient to carry the weight of the shaft and armature, 
extra bearings are provided, and these are of two 
types—a ring thrust bearing, similar to those com- 
monly employed on the propeller shafts of steam- 
boats, and an hydraulic oil bearing, which supple- 
ments the ring bearing on the generator shaft. 
Both types are inclosed in cases, to which the oil 
is delivered by hydraulic pressure, and all the cases 
are water-jacketed for the purpose of absorbing the 
heat generated by friction. The ring bearings are 
adjustable, and are so constructed that the oil cannot 
fly off or run down the shaft, The generator shaft, 
which is 29 ft. in length and 8% in. in diameter, 
while it is an extension of the shaft of the 42-in 
wheel, does not rest upon the latter, and the faces 
of the disc couplings, through which the power is 
transmitted, are ordinarily about } in. apart. The 
couplings are connected by twelve 2-in. vertical 
bolts, tapered at the lower ends, and held 
firmly in the lower plate by heavy nuts which 
simply pass through close-fitting holes in the upper 
plate, so that the generator shaft has a slight free 
movement up or down, and may be readily un- 
coupled from the wheel-shaft by removing the nuts 
and lifting out the bolts. The extension of the 
60-in. wheel-shaft is 23 ft. long and 93 in. in dia- 
meter, and is supported by a ring thrust bearing. 
The hydraulic oil bearing will carry the load of the 
generator shaft under ordinary conditions, but it 
can all be transferred to the ring bearings when 
necessary. In the construction of the hydraulic 
bearing the shaft is encircled by a 4-in. ring, which 
has its lower face inserted in a sealed case filled with 
oil and kept at a constant pressure of 275 lb. per 
square inch. The thrust bearing cases are sup- 
ported on cast-iron pedestals resting on the top of 
the wheel flumes. Both water-wheels are con- 
trolled by the same vertical shaft, which is pro- 
vided with a handwheel on each floor, and both 
are regulated by the same governor. By shifting 
the bevelled gears on the governor mechanism, 
the gates of either wheel are operated by the one 
handwheel and governor as desired. The belt 
tightener is also controlled from either floor by 
means of a handwheel. 

The water is admitted to the penstock from the 
race by means of head gates operated from a plat- 
form alongside of the building, each of which is 
provided with a small gate which is first opened, 
and which allows the penstock to fill, and so 
balance the pressure against the main gate, and 
permit of its being readily raised. The penstocks 
are each 10 ft. in diameter, and are constructed of 
riveted steel plates. The flumes inclosing the 
wheels have cast-iron heads and steel sides, and are 
arranged so that the water passes first through the 
large flume and on through a short penstock to the 
flume of the 42-in. wheel, and from the wheels it is 
discharged directly into the draught tubes, which 
are reunited before reaching the tail-race. The 
draught tubes are thoroughly anchored to the steps 
of the foundation as shown. 

The intake chutes have paddle-like openings 
closed by means of a hollow cylinder gate fitting 
the openings closely all round. The turbine is 
mounted within the gate, which, on being raised, 
allows the water to pass through the chutes on all 
sides, when it comes in contact with the curved 
buckets of the wheel, and passing through is dis- 
charged at the under side of the wheel. The force 
of the water is applied to the wheel at two points, 
first by impact against the buckets, and second by 
the reaction of the discharge. The cylinder gate 
is raised or lowered by means of the bevelled gears, 
and is balanced by means of a wire rope and weight 
operating over the grooved pulley. 

The auxiliary power equipment of the station 
consists of a set of pumps, including a hydraulic 
pump for supplying oil to the thrust bearing cy- 
linders, and a duplex water pump for keeping up 
the circulation in the water pa Bw about these 








cylinders. The pump-room occupies the first or 





left-hand section of the building, and the pumps 
are operated by means of two 15-in. horizontal 
Victor turbines, inclosed in the same flume, one of 
which operates the duplex power pump for supply- 
ing the cylinder jackets, and the other the hydraulic 
oil pump. 

The oil is first delivered to an accumulator, 
the plunger of which is weighted so that the pres- 
sure is kept uniformly at 275 lb. to the square inch. 
The arm of the accumulator is connected with a 
governing mechanism, and automatically regulates 
the supply of oil in the cylinder. The pipes con- 
necting the pump with the accumulator are pro- 
vided with check valves, so that in case there 
should be a break in the pipes at any point, the 
pressure would not be reduced in the supply pipes 
or cylinders. Another chamber which occupies the 
centre portion of the building is provided with a 
pair of vertical turbine wheels and generators, 
The wheels are each 48 in. in diameter, and ope- 
rate a pair of exciters of 400 horse-power capacity 
at 125 revolutions per minute, each of the arma- 
tures of the exciters being attached to the vertical 
shafts of the turbines in the same manner as de- 
scribed for the generator armatures, both shafts 
being provided with ring and hydraulic thrust 
bearings. Jn this case the shafts are not belted 
together as in the generator-room. The turbines 
are controlled by handwheels from both floors. 
One exciter is usually sufficient to energise the 
fields of all the generators, but two are provided in 
case one is shut down from any cause. The ulti- 
mate electrical capacity of the station will be 12,800 
horse-power divided into 22 units. 

An electrical overhead travelling crane of 12 tons 
capacity is provided in the generator-room for the 
purpose of handling armatures and other heavy 
parts. This crane has a longitudinal movement of 
about 360 ft., and a cross-movement of 24 ft. 6 in. 
The switchboard is located near the centre of the 
station and supported against the columns which 
carry the crane. 

Fig. 305 shows the location of this station and 
the industrial plants now in operation. The various 
figures give different views of the power station, 
one of them showing to the left the interior of the 
pump-room, one of the lower units, and a portion 
of the second unit, a cross-section showing a pair 
of wheels and the generator, from a position look- 
ing up stream. In these figures A and B are the 
draught tubes, C and E the penstocks, D and F the 
flumes inclosing the wheels, which are shown by 
the dotted lines ; G and Q the pedestals supporting 
the bearing cylinders, H the shaft coupling, I and 
R the ring-thrust bearing cylinders, K the hydraulic 
cylinder, W the 12-ft. transmission pulley, Y the 
6-ft. receiving pulley on the generator shaft, X the 
belt tightener. P is the generator, C, and B, the 
handwheels for controlling the gates ; , and D, the 
wheels for controlling the belt-tightener pulley, and 
A, the governing mechanism. 

Fig. 308 shows the arrangement of the pump- 
room, in which P,is the penstock, and O, the two 
15-in. wheels which operate the pumps from which 
the water is discharged through the draught pipes R, 
to the well S., from which it overflows and passes 
to the river below. X, is the duplex water-pump, 
and U, the hydraulic oil-pump, from which the oil 
is delivered to the accumulator V,. 

Fig. 309 is a section showing the pair of 48-in. 
wheels and the two exciters, from a position look- 
ing up-stream. Corresponding parts are lettered 
the same as in the other figures. Each shaft is sup- 
ported by both a ring and a hydraulic bearing. L, 
and N, are the tracks which support the travelling 
crane, Z is the bull’s-eye through which light is 
admitted to the lower room, and G, indicates one of 
the race gates. Thereisa drain pipe extending the 
whole length of the building which removes the 
seepage water, should any penetrate the walls 
during periods of high water. The entire power 
equipment of the station was manufactured by 
the Stilwell-Bierce and Smith-Maile Company, of 
Dayton, O. The electrical equipment is of the 
General Electric Company’s manufacture; the 
generators are the largest constructed in which 
the armature revolves in a horizontal position, 
the Niagara plant excepted. Each generator 
weighs 64,000 lb., of which 22,000 lb. is in the 
armature. 

When fully in operation sufficient power will be 
delivered to operate all the street cars of the city, 
light and warm the houses, and supply power to most 
of the manufacturing establishments and hotels. 
The first station of the Portland General Electric 
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Company was erected in 1889, and is located on 
the east bank of the River Willamette. This 
station at the present time furnishes the power for 
running the electric lighting system of Portand. 

There are in use in Portland 1000 are lights and 
15,000 incandescent lights. Power for operating 
the East Side Electric Railway between Milwaukee 
and Oregon City is also supplied by this station. 

For the incandescent lighting system of Portland 
both Thomson- Houston and Westinghouse machines 
are used. The capacity of each of the dynamos 
is 1500 16 candle-power lights. The conductors 
used are No. 4 B. andS. gauge weather-proof 
wire. The arc-light machines are 100 light capacity 
each. 

All the incandescent and arc circuits run into 
a distributing station in Portland. From this 
point the general distribution of all the lighting, 
both arc and incandescent, throughout the city 
is handled and regulated. Rotary transformers of 
500 horse-power each, and each weighing 25 tons, 
are located in the Portland station, and transform 
the alternating current into direct current for light- 
ing and railway use. 





LITERATURE. 


The Mechanical Engineer's Pccket-Book. By WILLIAM 
Kent, A.M. M.E. New York: John Wiley and Sons; 
London: Chapman and Hall, Limited. [Price 21s. ] 

Or late years it has begun to be recognised that a 

mere book of algebraical formulz relating to engi- 

neering subjects is not only of but limited useful- 
ness, but may also be actively misleading. For- 
mulze deduced from one set of conditions have too 
frequently been inserted without comment in one 
of these pocket-books, with the result that some too 
confiding draughtsman has attempted to apply the 
same rule to entirely different circumstances, and 
has had his faith in the value of algebraic equations 
permanently shattered. Where formule are given, 
the limits within which they are applicable should 
always be stated, together with, if possible, some 
account of the reasoning on which they are based. 
The first author to issue a pocket-book on these 
lines was Trautwine, whose work is still a model 
of what a pocket-book should be, though one or 
two sections of that work might now be rewritten 
with advantage. Mr. Kent’s new work is an 
attempt to do in the field of mechanical engineering 
that which Trautwine so successfully accomplished 
for the constructional branch of the profession. 

Being published by the same firm, the get-up of the 

volume is also very similar, the printer’s work being 

equally excellent. 

The volume opens with a Table of algebraical 
signs, which is followed by examples of the ordinary 
rules of arithmetic, which might well have been 
omitted, as one is justified in assuming nowadays 
that an engineer has had at least a common school 
education. The methods of extracting the square 
and cube roots might also be omitted, as no one in 
practical work nowadays would think of using 
them, when the results can be obtained by loga- 
rithms, or, still more simply, direct from one of the 
many Tables which have been published. For 
numbers not given in these Tables the result is 
easily got by interpolation, the methods of which 
are, however, known to but few engineers. The 
principal interpolation formule might be well 
included in engineering pocket-books. Of these, 
Lagrange’s is the most generally useful; but in 
particular cases others are simpler to apply. 

A short article on geometrical problems follows 
the section on arithmetic, but none of the newer 
constructions for the conic sections, depending on 
the use of the T and set squares only, are given, 
though we have found them at times exceedingly 
useful. This omission is, no doubt, due to the fact 
that the methods in question are little known out- 
side of Continental Europe. The equation to the 
catenary is not given by Mr. Kent in its most 
elegant form, as he makes no use of the hyper- 
bolic functions. This section is followed by one on 
trigonometry, giving the usual relations between the 
various functions. Four pages are also devoted to 
analytic geometry, after which several pages are 
occupied with a short description of the calculus. 
We hold much of this mathematical section to be 
a waste of space, as it is impossible in the limits 
available to explain the principles involved to any 
one not already acquainted with them, and hence 
in this section, formule and constructions only 





should be given, as such formule stand on an 
entirely different basis from the ones referred to at 
the commencement of this notice. Tables of 
standard integrals, of trigonometrical relations, &c., 
will often save time and trouble to those who know 
how to use them, but no attempt to teach mathe- 
matics should, we consider, be made in an engineer's 
pocket-book. We note, moreover, one serious 
omission in the section on the calculus, viz., no 
mention is made of Newton’s rule for approximat- 
ing to the roots of an equation, which often proves 
extremely useful in dealing with those complicated 
problems which occasionally arise in an engineer’s 
practice. A good selection of mathematical Tables 
and of Tables of weights occupies the next 100 
pages or so of the volume, following which there is 
a really excellent section on the strength of 
materials, in which a clear account is given of the 
modern views due to Wohler and Bauschinger. 
We note, however, a curious discrepancy in the 
figures given for the compressive strength of 
English and American wrought iron. The former 
is said to be equal to from 40,000 Ib. to 65,200 Ib. 
per square inch, and the latter to from 85,500 
to 127,720 lb. per square inch. It is true 
there figures are attributed to Haswell, but Mr. 
Kent should not have repeated such an absurdity 
without comment. Doubtless the extraordinary dif- 
ference in the figures given is to be attributed to the 
particular methods of testing adopted, as even now 
there is no recognised standard test for the resist- 
ance of ductile materials to compression. The im- 
portance of variations in the conditions of testing 
is fully recognised by Mr. Kent, so it is the more 
remarkable that he should have failed to point out 
its connection with the discrepancies quoted above. 
The question of the strength of struts is very well 
and fully treated by Mr. Kent, the formule 
adopted in practice by a number of authorities being 
given. Equally satisfactory is the section on the 
transverse strength of beams, the effect of the plas- 
ticity of the metal on the ultimate strength of 
solid beams being clearly pointed out. Flat plates 
are also dealt with at considerable length, and in 
addition to the usual formule a short account is 
given of Mr. Wilson’s experiments, the results of 
which did not agree with those deduced by elas- 
ticians. Mr. Wilson, however, failed to recognise 
that the rules in question were only intended to 
have been applied within the elastic limit, within 
which they are doubtless sufficiently trustworthy. 
Outside of that limit the strength of the plates is 
very materially increased by plastic yielding, just 
as In the case of a solid beam. They may thus, 
where a considerable deflection is no objection, be 
safely loaded very considerably in excess of what 
they would carry if the material remained perfectly 
elastic up to the point of fracture, but in such cases 
the load must be applied in one direction only, as 
alternating stresses exceeding the elastic limit will 
quickly cause fracture. In the case of a piston, 
therefore, no increase of strength over and above 
that permissible by formula can be relied on. This 
portion of the volume concludes with a very valu- 
able compilation on the properties of the various 
alloys used in the arts. 

In dealing with the strength of riveted joints, 
the author has given the results of many of the ex- 
periments made by the committee appointed by 
the Institution of Mechanical Engineers, and has 
also availed himself largely of the comments on 
these experiments made by different engineers. 
The section is, therefore, quite up to date, and will 
well repay perusal, as an immense amount of valu- 
able information is here condensed into a few 
pages. Frequent references are also given to the 
original papers, which will prove useful to those 
wishing to examine particular points in greater 
detail. Of fully equal value is the section on iron 
and steel, which is quite a marvel of condensation 
in its way. The whole matter only occupies some 
50 pages, and in it both the chemical and physical 
properties of these metals are dealt with in a very 
complete manner. The experimental data are 
numerous, and the notes dealing with special points 
have been carefully selected. 

The section of mechanics is hardly as satisfactory, 
as many of the methods are antiquated. Thus 
the parallelogram of forces is used in place of the 
triangle of forces. Of course the results are the 
same, but the vector method is both simpler and 
neater. It is obvious, however, that considerable 
trouble must have been expended in endeavouring 





to state the main principles of the subject in as 
simple and as clear a way as possible, and, with the 





exception noted, Mr. Kent may be congratulated 
on his success. 

The principal department of mechanical engi- 
neering is the construction and working of steam 
engines, and hence, naturally, considerable space is 
devoted tothe subject. Therating of boilers seems 
to be in nearly as illogical a position in America 
as with us, in spite of the fact that the Centennial 
Exhibition committee suggested the adoption 
of a horse-power unit based on the evapo- 
rative efficiency of the boiler. Thus 34} lb. of 
water evaporated from and at 212deg. Fahr. were 
reckoned as the equivalent of one horse-power. 
There is, however, it appears from Mr. Kent's 
book, a builder’s rule in use, in which the horse- 
power is made to depend on the heating surface, 
about 12 square feet being allowed per nominal 
horse-power. The rules given by Mr. Kent for 
proportions of boilers are mainly based on English 
practice, extensive extracts from the regulations 
issued by the Board of Trade and Lloyd’s 
being reprinted. With respect to engines but 
little illustrated matter is included concerning 
engine details; but there are plenty of formule 
and notes on general principles. Many Tables 
showing the results of tests, or intended to facilitate 
engine calculations, are given, the printing in all 
these cases being excellent, though the type is 
necessarily small. Zeuner’s valve diagram is 
explained in the section on slide valves, Tables 
and other diagrams being added to facilitate compu- 
tation, and notes on the practical setting out of 
valve gears are appended. The section on friction 
and lubricants is based on recent researches, which 
have shown that Morin’s time-honoured laws are 
far from universally true. Refrigerating machinery 
is discussed, we believe, for the first time in an 
engineer's pocket-book, but the importance of the 
industry at the present time well warrants the 
inclusion of the facts and Tables given. Short 
essayS on marine and on electrical engineering 
conclude a volume which, we believe, will be found 
a most valuable addition to the engineer’s library. 
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THE UNITED STATES CRUISER 
** MINNEAPOLIS.” 

In our issue of November 15, page 600, we gavea 
description of the United States triple-screw cruiser 
Minneapolis, and, according to our promise, we now 
proceed to give particulars of the performance of the 
vessel, 

The official trial took place on July 14 of last year, 
over a measured deep-sea course between Cape Ann, 
Massachusetts, and Cape Porpoise, Maine, Ina former 
issue of ENGINEERING we have referred to the trials of 
this vessel, when commenting on Commodore Mel- 
ville’s admirable paper on ‘‘ Triple-Screw Ships.”* 
By the terms of the contract the vessel was to make 
an average of 21 knots per hour for four hours, failing 
which the contractors would have to pay a penalty at 
the rate of 25,000 dols., or 5000/., per quarter-knot 
decrease, whilst a bonus of 50,000 dols. per quarter of 
a knot in excess of the standard speed was to be paid 
to the contractors. 

The officials appointed to watch the trial on behalf 
of the United States Government were 19 in number, 
Chief Engineer A. W. Morley, U.S.N., being the chief. 
The distance from the anchorage off Boston to the end 
of the trial course was about 26 miles, so the engine- 
room staff had time to get the machinery going in good 
order for the trial. The course was 43.968 nautical 
miles, over which a double run—out and home—was 
made ; the time of turning at the end of the course was 
not taken into account, the run being only on the 
course, in the same way as when speeds are taken on 
the measured mile. Data were taken at 15-minute 
periods, but main engine diagrams were only taken 
every half-hour. The course was marked by buoys 
laid down for the purpose. Cape Ann, the southern 
end of the trial course, is a bold promontory jutting 
out into the Atlantic, while Cape Porpoise is also a 
well-defined projection. The United States authorities 
had taken great care to get the course accurately 
measured, and no doubt all that was possible was done 
to eliminate error. 

The following details are chiefly taken from a paper 
contributed to the American Society of Naval En- 
gineers by Mr. A. B. Willits, U.S.N. The ship 
entered the course from the south, steam being taken 
full-bore by the engines, and the high-pressure engines 
only being slightly linked up, an account of the steam 
pressure not being quite up to the required height. 
At the commencement of the run the engines were 
making an average of 130 revolutions per minute, 
the steam pressure being 146 lb. per square 
inch at the engines. The engines were doing their 
work with the greatest ease. The regular oiling 
a were wholly depended upon, and were 
entirely satisfactory. The high-pressure crosshead 
journals showed a tendency to run warm, but were 
readily controlled by the water service. The starboard 
engine ran with scarcely a drop of water on any journal. 
In regard to the air pumps, a feature of considerable 
interest to engineers in this country, Mr. Willits 
says: ‘‘The operation of the main air-pumps simply 
emphasised the justice of the claim of this class of 
pumps for highest honours. Not only did they do 
remarkably efficient duty at the smallest cost of power, 
but the regularity and certainty of their action, and 
their low speeds, conduced to other efficiencies by 
reducing to a minimum all anxiety on the part of 
those in charge of the running of the machinery re- 
garding their possible stoppage or breakdown on a 
sudden and excessive change of speed. Those who 
have had experience with the crank air-pumps (how- 
ever well they may be made, in theory, to operate) 
cannot fail of comfort in the knowledge of the adop- 
tion of the Blake vertical twin - cylinder pump 
for our latest cruisers. Here at about 15 double 
strokes per minute these pumps maintained a steady 
vacuum of over 25 in. at a cost of but little 
more than 30 horse - power for all these double 
pumps, and with the main engines aggregating over 
20,000 horse-power. This power of air pump is only 
about one-sixth per cent. of the horse-power of the 
main engines.” In Figs. 13 and 14 of our two-page 
engraving published in our issue of November 15, we 
give copies of indicator diagrams both from main en- 
gines and air pumping engine taken on the trial. 
‘These may be accepted as fairly ‘epresentative. +t 

The circulating pumps were kept at about 190 
rovolutions per minute, and the bilge pumps were only 
used occasionally and at low speeds. In the stoke- 
holds the 16 large Sturtevant blowers were running at 
an average of 540 revolutions per minute, and forcing 
into the compartments about 160,000 cubic feet of air 
per minute. The boilers operated admirably, with no 
tendency to prime, the water in the gauge-glass being 
steady. Only half the feed pumps at the moderate 
speed of 31 double strokes per minute kept up the 
supply of feed water. The supply of feed water to 
the main boilers was estimated at about 24 tons per 
minute. The auxiliary boilers were used for the 


* See ENGINEERING, vol. Iviii., page 837. 
_ t See letter on these pumps on page 744 of our present 
issue, 








electric light machinery only, and the power deve- 
loped was not taken into account. 

Speaking of the steam gauges Mr. Willits says: 
‘There was a wide range of errors in the reading of 
the 19 large dial steam gauges connected with the 
main boilers and steam piping. Their records were 
duly corrected by comparisons with test gauges both 
before and after the trial, but this did not prevent 
their confusing indications being a constant annoyance 
to the attendants. The fault of unreliability seems to 
attach itself to all large diameter steam gauges that 
have been used with high pressure on these trials in 
recent years. Fortunately each main boiler had a 
small auxiliary steam gauge; these were approximately 
true, and, with the two test gauges fitted on the main 
steam pipes near the after boilers, were the guides 
relied upon. There was no danger, however, of ex- 
ceeding the limit, as the engines were fully able to use 
all the steam possible to furnish with the air pressure 
allowed in the fire-rooms.” 

The chief point of interest about the Columbia and 
the Minneapolis is the triple-screw arrangement, which 
is common to both. On the present page, in Figs. 15, 
16, and 17, we show the way in which the screws 
are placed, our illustrations being taken from the 
Columbia, which, in this respect, is identical with the 
Minneapolis. Those of ourreaders who wish to follow 
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up this subject should refer to Commodore 
Melville’s instructive paper on ‘‘ Triple 
Screws,” read last year before the American 
Society of Naval Engineers. Those who 
have not access to the Transactions of this 
Society should read our article on ‘‘ Triple 
Screws,” which appeared in our issue of 
December 28 last year.* The pitch of the two 
side screws is, as stated in our last article, 
22 ft., whilst the centre screw is 21 ft. 6 in. 
As the arrangement may seem somewhat anomalous, 
we may here repeat the causes which led to its 
adoption. When the Columbia was designed, there 
was a general belief that the race from the side screws 
would cause the centre screw to work in water having 
a sternward motion, and it was the intention to 
give it about 10 per cent. more pitch than the 
side screws. Some information gained through the 
trials of the Kaiserin Augusta led to ali three 
screws being given the same pitch, viz., 21 ft. 6 in. 
When the Columbia was tried, the centre screw ran 
about five revolutions slower than the side screws, and 
the mean effective pressure of its engines reduced to 
the low-pressure cylinder was nearly 3 1b. more than 
that on the engines of the side screws. In the case of 
the Minneapolis the pitch of the centre screw was set 
at about 6 in. less than that of the side screws, the 
latter being 22 ft. pitch, and it ran about one revolu- 
tion per minute faster than they, with an aggregate 
mean effective pressure greater by 31b., and nearly 
700 indicated horse-power more. Commodore Mel- 
ville concluded that this could only be explained by 
assuming that the forward rake exerts a very strong 
pressure, an assumption he supports by quoting the 
high speed and moderate horse-power of the ship. It 
will be remembered (see page 570 ante) that the Ar- 
gentine cruiser Buenos Aires, a twin-screw ship built 
by Armstrong, steamed 23.2 knots on 14,000 indicated 
horse-power, the displacement being 4740 tons. This 
is close upon 2.95 horse-power per ton of displacement, 
whilst in the Minneapolis the unit ratio of power to 
displacement was 2.76. The comparison, of course, 
is not by any means complete or conclusive, but we 
have not the data for calculating the usual coefficient. 
The ratio of length to beam in the Minneapolis is 7.08 ; 
in the Buenos Aires it is 8.39, and the latter is a 
sheathed ship, whilst the American vessel had over 
88 tons of cellulose as protection. 

Observations were taken in regard to vibration on 
the speed trial, and it is recorded that longitudinal 
athwartship vibrations reached a maximum at from 
90 to 95 revolutions per minute, and were imperceptible 
at higher and lower speeds. Vertical vibrations began 
at about 120 revolutions, whilst at 128 the amplitude 
increased, and no diminution was detected at the 
highest speed reached, which corresponded to about 
133 revolutions. The bow, stern, and a position nearly 





* See ENGINEERING, vol. lviii., page 837. 


amidships were points of maximum vibration. At 
intermediate points the amplitude was very much less. 
The vibration is described as having been greater than 
in ships previously tried, ‘‘ approaching that found on 
some of the ocean liners at full speed.” This statement 
no doubt refers to the case of certain Atlantic liners of 
that date, which were then notorious for vibration, an 
evil which has since been to a great extent removed. 
The Minneapolis appears to have been unfortunate in 
reaching her maximum speed at a time when synchro- 
nism of hull and engine pulsations occurred ; pro- 
bably the vibration would have decreased considerably 
could the engines have been run a little faster. 

The change of trim due to the speed is stated to have 
been about 11 in. 

We give on the opposite page in a tabulated form the 
data of the contract trial, taken from Mr. Willits’ paper. 
The time on the course for the first run was 1 hour 55 
minutes 18 seconds. During the long turn at the end 
of the course the throttle valves and links of the main 
engines were not altered. This turn occupied 18 
minutes 34seconds. The run back was accomplished 
in 1 hour 53 minutes 44 seconds. No mishap occurred 
during the trial. 

It.would have been interesting could this ship have 
been run ona measured mile base, and the number of 











revolutions required to make a mile have been 









































ascertained, and the record then have been com- 
pared with that attained on the long measured 
base. Buoys were laid down and _ observations 
were taken, and indeed every precaution possible seems 
to have been observed so as to attain accuracy. A 
tidal correction of .14139 knot was calculated by the 
observers on vessels stationed along the line, as an 
amount to be added. How the exact position of the 
buoys was ascertained we are not informed ; neither 
are we told whether any allowance was necessary on 
account of drift of the buoys at their anchorage. 
In a long run such as this, also, absolute accuracy in 
determining the distance apart of the terminal points 
of the course is not so necessary as when data are ob- 
tained by running a number of times over a measured 
mile ; but still it is very difficult to say when one is 
exactly abreast of a headland, however well defined. 
We are not aware whether two objects on each end of 
the mile were taken, and imaginary lines through them 
prolonged to give the boundaries of the course. In 
that case the objects should have been placed on the 
original survey, supposing the distance was taken on 
the chart, for we do not understand that a special 
survey was made. However this may be, the method 
of ascertaining speed is far superior to that pursued 
in our own Navy by the use of the log; which, 
indeed, is seriously open to doubt. As the United 
States authorities take so much trouble to arrive at a 
true result, and permit the whole data to be published 
for the benefit of all people, it would be doubly in- 
teresting if the records could be checked by the revolu- 
tions-on-the-mile method of observation. We get so 
much valuable information from the department over 
which Commodore Mellville presides, that it seems 
ungracious to ask for more, and, moreover, it is not 
very gratifying to us that we should have to seek 
abroad for instruction. For this reason we are more 
beholden for the information when it comes. 

It only remains to congratulate the designers of the 
two ships referred to, and Commodore Mellville and 
his staff for the excellent proformance of the engines 





which they have designed ; and further, once more, to 
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thank them for the very full information given as to 
the performance of the vessels. 

The following are the chief details of the trial. 
Indicator diagrams were given on our two-page plate 
of November 15. 


Contract Tria! Data of United States Cruiser 
** Minneapolis.” 


Draught of water forward 22 ft. 1 in. 
99 ”» aft tee ee 23 ” 4 ” 
Average mean draught on trial.. sen ee 
Displacement, mean re ae 7357 tons 
Area immersed midship section 1,125 sq. ft. 
Wetted surface os oe 27,660 ,, 


Mean speed .. .. +. +o» « «. 23.073 knots 
Indicated horse-power, main engines only (A) 20,366 


” ” ” ” air and 
circulating pumps (B) .. ée oe ae 20,453 
Indicated horse power, all machinery in use 20,862 

Speed3 x area immersed midship section + 


indicated horse-power(B)_.. as aie 675.65 
Speed’ x displacement ; + indicated hor:e- 

power (B) .. ** - ee as oe 227.81 
Indicated horse-power per 100 square feet 

wetted surface (B) “ ea as es 73.95 

Screw Propellers : 
Number <= aA << is ot se 3 
a of blades in each oe 3 
Diameter of centre screw E =n -. 14 ft. 6in. 
- wing screws .. eo ee ee 15 ft. 
Helicoidal area, centre screw .. aia .. 63.28 sq. ft. 
* port and starboard, each .. 53.7 ,, 

Pitch centre screw.. ee = “e -. 21 ft. 6 in. 


», wing screws .. ee ee 22 ft. 


Centre. Starboard. Port. 

Siip of screwsper cent. .. oe 17.73 = =619.44 20.15 
Revolutions of main engines pe 

minute... ae ” e» 182.19 18195 188.1 
Piston speed, feet per minute .. 925.33 92365 931.7 
Steam pressure (mean) atengines 148.1 150.7 149.0 

<i » first receiver, ab- 

solute .. a ee an 72.5 74.8 72.9 
Steam pressure, second receiver, 

absolute .. oe ee os 246 26 3 27.4 
Vacuum 25.31 25.11 24.76 


‘ high-pressure. 62 67 —-.66 

pen -y (eee -pressure.. ft 72 71 

shes ‘Uow-pressure as 70 -70 .69 
Air pressure in inches water .. 1 


Revolutions or double strokes, 
main air pumps x ae 
Revolutions or double strokes, 
main circulating pumps ae 
Revolutions or double strokes, 


13.7 15 18.6 
159.4 240.5 168.8 


main feed pumps re ee 30.7 (mean) 
Revolutions or double strokes, 
forced draught fans 584 Pa 


Indicated horse-power of high- 
pressure cylinder ; 


. -- 1978.92 1876.36 1779.93 
Indicated horse-power of inter- 


mediate-pressure cylinder .. 2370.87 2239.84 2181.18 
Indicated horse-power of low- 
pressure cylinder oe 2869.03 2370.88 2599.58 


Indicated thrust .. «. Ib. 83,487 74,852 73.996 
ma >» per square foot 
thrust bearing surface .. “a 33 29.6 29.28 
Square feet cooling surface, main condensers 28,422 
as total heating surface per indi- 


cated horse-power es xe ae oe 2.31 
Indicated horse-power per Square foot of 

grate surface inuse .. ne én os 14.33 
Indicated horse-power per ton machinery, 

penalty weight.. oe oe aS Re 10.64 





SHALLOW DRAUGHT STEAMER FOR 
RUSSIAN WAR SERVICE. 

WE illustrate on our two-page plate this week a 
shallow draught steamer built by Messrs. William 
Dobson and Co., Low Walker, Newcastle-on-Tyne, 
for the General Staff War Department of the Imperial 
Russian Government, and intended for service on the 
Amu-Darya River, on which the official speed trials 
have recently been made with completely satisfactory 
results. The vessel is of a very light construction, 
the whole of the plates being }4in. thick, with the 
exception of the keel-plate and sheer strake, which 
are ,°; in., but the material has been so disposed as to 
give the maximum amount of rigidity to the structure. 
For this purpose, too, a longitudinal bulkhead has been 
fitted extending the whole length of the vessel (Figs. 3 
and 4), There are also four transverse water-tight 
bulkheads (Fig. 1). The main deck is of steel, and on 
it are placed two deck-houses as shown on the profile, 
and these with the engine and boiler casing form a 
continuous erection with bridge deck 40 ft. long. 
In the forward deck-house, as shown on the plan, 
Fig. 2, accommodation is provided for 10 first-class 
passengers, with a saloon, pantry, and cabin for 
officer, the captain’s cabin and office being at the for- 
ward end. The saloon is neatly finished in panelled 
mahogany, and all the rooms have mahogany fittings. 
The sleeping berths have spring beds, and the up- 
holstery is in red velvet. The after deck-house con- 
tains beds for 18 soldiers and sailors. On the port 
sponson are the engineers’ cabin, bath, and w.c., 
while on the starboard sponson are two galleys and 
w.c. The whole of the living rooms are heated by 
steam, so arranged that each room can be heated in- 
dependently. The lower holds are fitted for carrying 
mails, baggage, and cargo. There are two capstans 
on deck, one at each end. These are for use in the 
event of the vessel getting on to any of the numerous 
sandbanks on the river. 

The dimensions of the vessel are: Length over all, 
149 ft. ; length on water line, 140 ft. ; breadth, 23 ft.; 
depth moulded, 5 ft, The load draught, with 1500 


poods cargo and fuel, was limited to 2 ft., and at this 
the displacement is 139 tons. The cargo is carried in 
the forehold, the cubic capacity being 3400 cubic feet. 
The speed with this weight on board is 12 knots. 

The engines and boilers of the Cesarewitch were con- 
structed by the Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne, and are of the 
compound surface-condensing diagonal direct-acting 
type. The machinery is also illustrated on the two- 
page plate. The engines were specially designed with 
the view of obtaining the maximum power from the 
minimum of weight, to insure which cast steel was 
largely employed in their construction. The high- 
pressure cylinder has a diameter of 18 in. and the 
low-pressure 36 in., each with a stroke of 42in. The 
slide valves are of the ordinary D-type, worked by 
double eccentrics and ordinary link motion, which is 
actuated by means of a hydro-steam reversing engine, 
the handle for working which is conveniently arranged 
alongside the levers for throttle, stop, and starting 
valves on a platform level with the deck of the vessel 
(Figs. 10 and 12). The condenser is constructed of 
galvanised steel plates with mountings and branches 
of brass, and lies between the engines in a fore-and-aft 
position (Figs. 5 and 10). The cooling surface is 650 
square feet. The air and circulating and feed and 
bilge pumps are placed directly under the main shaft, 
and are worked therefrom by means of eccentrics 
having large bearing surfaces. All the sea and stop 
valves are made of brass for the sake of lightness. 
The paddle-wheels are of large diameter, with wooden 
floats fitted with the ordinary feathering arrangement 
(Figs. 6 and 7). 

The boilers, two in number, are of the locomotive 
type, having a working pressure of 130 lb. per square 
inch. The diameter of the barrel is 5 ft. 2 in., and the 
length over all is 12 ft. 3in. The heating surface is 
1480 square feet. The boilers are specially designed to 
burn petroleum as fuel. The arrangement of petroleum 
burners, which is known as Rusden and Eeles’ system, 
is the outcome of a series of exhaustive experiments 
which have been carried out by the company at their 
works and proved to be a marked success. Two burners 
are fitted to each boiler; they are of the steam spray 
type ; these convey the oil into the furnace in an ex- 
ceedingly fine spray, thus allowing the oil to be com- 
pletely consumed in the furnace. In order to prevent 
rapid changes of temperature in the firebox, and also 
to assist the perfect combustion of the fuel, a specially 
designed wall and arch of brickwork was placed in 
front of the tubeplate. In the case of the Cesarewitch, 
space and weight being limited, no service tank was 
fitted for supplying the burners, the oil being pumped 
direct to the burners by a small duplex pump which 
keeps a constant pressure in the supply pipes. There 
is an automatic control valve. The experience of the 
Wallsend Company in the large number of ships they 


have fitted to burn liquid fuel, and the special design | y 


of the Rusden and Eeles burners, has enabled them to 
reduce the quantity of steam required for spraying the 
oil into the furnace to a minimum, and it may be 
here added that they have just received from an ice- 
breaker on the Volga a most satisfactory account of 
these burners, the consumption being reported very 
small, 

The vessel, with her machinery, was entirely finished 
at the builders’ works, the whole of the cabin fittings, 
steam heating pipes, and other fittings down to the 
smallest details being quite completed. The hull, 
however, was built in sections 10 ft. long for transport 
by rail and sea, so arranged as to be easily taken 
asunder when afloat. Although these sections were 
only bolted together when the vessel was tried, not the 
slightest vibration was perceptible when running at 
full speed. After the trial trip, which was entirely suc- 
cessful in every respect, the cabins and deck work were 
dismantled, the engines and boilers lifted out, and the 
sections of the hull taken apart and lifted out of the 
water. These were subsequently packed up and sent 
by steamer to Batoum. On arrival at Batoum the 
sections were loaded on railway trucks and sent to 
Baku, where they were again put on board steamer 
and conveyed across the Caspian Sea to Ousun-Ada. 
Here the boat commenced her final railway journey to 
Charjni on the Amu-Darya River, where she was re- 
constructed and is now running. 

At the official trials the efficiency of the oil-burning 
plant was established by the quantity of steam being 
constant and full. With steam at 130 lb. pressure the 
engines developed 520 indicated horse-power at 48 to 
49 revolutions per minute. The vacuum was 24} in. 
The mean speed of the vessel was 12 knots. The con- 
sumption of astatki fuel during a three hours’ trial was 
at the rate of 1.18 1b. per indicated horse-power per 
hour. 





SovurHEerN Coat-Mininc.—The output of coal in the 
Southern States has been moving on of late at the rate of 
30,000,000 tons per annum. For the purposes of this cal- 
culation, the mines of West Virginia are included in the 
southern group. The present rate of output exhibits an 
increase of about 6,000,000 tons per annum upon any pre- 





vious year, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4. 

Tue effects of the enormous production of pig iron 
are at last apparent in a general reduction of selling 
prices, amounting to 50 cents per ton, As usual, buyers 
who ought to be anxious about winter stocks are abso- 
lutely indifferent, and will not buy freely for forward 
requirements until prices begin to rebound, which they 
will do in January. Buyers are offering 19 dols. for 
billets. The corner has been turned in pig-iron pro- 
duction, and stocks are accumulating. There is no 
sign of a reviving demand, though users of most kinds 
of steel have comparatively little under control. There 
will be a rush after a while, though it cannot assume 
any such dimensions as a few months ago. General 
business improves slowly. Congress has convened, 
and this will give some confidence. No more suicidal 
legislation is now possible. Mills and furnaces con- 
tinue busy all over the country. The railroads are 
slow buyers, and will be until improving conditions 
enable most of them to borrow. The sale of 10,000 
tons of English rails in this country will result in a 
reduction of price on our rails to 26 dols, or 25 dols., 
at which price makers have a big margin, 





ELECTRIC LIGHTING REGULATIONS. 
THE Board of Trade are contemplating certain altera- 
tions in the Electric Lighting Regulations, and have 
referred the question of safe electric pressure to a Com- 
mittee consisting of Lord Kelvin, Mr. W. H. Preece, 
and Major Cardew, who have reported as follows : 


Report of a Committee appointed by the Board of Trade 
to consider whether it is desirable that the limit of 
low pressure as defined by the Board of Trade Electric 
Lighting Regulations for the Protection of Public 
Safety should be altered, and to report to the Board of 


Trade, 

To the Right Hon. C. T. Ritchie, M.P., President of 
the Board of Trade. : 

The Committee, having duly considered the question 
referred to them, are of opinion: 

1. That it is expedient to alter the definition of pressure 
in the above-mentioned regulations as follows, viz.: 

First, omit the following words: “‘ pressure on any 
alternating current system being taken to be the equiva- 
lent of pressure on a continuous current system when it 
produces an equal heating effect, if applied to the ends of 
a thin stretched wire or carbon filament.” 

Secondly, in place of paragraphs (a), (5), and (c), sub- 
stitute the following, viz : 

(a) Where the conditions of the supply are such that 
the pressure may at any time exceed 500 volts if con- 
tinuous, or 250 volts if alternating, but cannot exceed 
3000 volts whether continuous or alternating, the supply 
shall be deemed a high-pressure supply. 

(b) To be worded as existing Gh, omitting ‘for the 
equivalent of 3000 volts.” 

2. The Committee further advise that the following 
amendments should be made in the proposed regulations, 


iz. : 

(a) Regulation (1) to read as follows: ‘‘ Save as herein- 
after provided, the pressure of a supply delivered to any 
consumer shall not exceed 250 volts at any pair of ter- 
minals.” 

(b) Regulation (31), add: ‘‘No such conductor shall be 
at a higher pressure than 300 volts from earth.” 

(c) Regulation (6), for supply, omit the words, ‘‘ or less 
than 45 volts if continuous, or the equivalents thereof 
respectively if alternating.” 

In place of ‘150 volts,” read ‘‘ 250 volts.” 

Add at the end the following proviso, viz, : ‘‘ Provided 
that no change shall be made in the pressure of the 
supply to any consumer in consequence of the issue of 
these regulations except with his consent.” 

8. With reference to the suggested alteration to regu- 
lation (31) for safety, the Committee are of opinion that to 
enable the use of 500 volts continuous pressure between 
the outer conductors of a three or five wire system with 
bare conductors laid in conduits, the Board of Trade may 
give a provisional sanction to an earth connection being 
applied to one point of the middle conductor in any case 
in which they are satisfied that a high insulation is main- 
tained on all other points of the system, and that suitable 
and sufficient means are provided for the immediate 
detection, localisation, and correction of any fault o 
insulation. 

4. The Committee consider that in making the above 
suggestions they have indicated clearly how, in their 
opinion, the question of limitation of pressure should be 
treated, to adequately secure the safety of the public, and 
to meet the requirements of electric lighting undertakers 
and the convenience of their customers. 

They do not, however, wish to insist upon the exact 
wording suggested, and would leave the final drafting of 
these amendments, and any consequential verbal amend- 
ments of the draft regulations, in the hands of the Board 
of Trade. (Signed) K 

i ELVIN, 
- W. H. Prescz, 
P. CaRDEw. 
8, Richmond-terrace, Whitehall, December 2, 1895, 





Exxctric Motors ron TUNNEL TRAFFIO.—The manage- 
ment of the Grand Trunk Railway of Canada is considering 
the question of employing electric motors in the company’s 
tunnel under the Detroit. The structure is 14 miles in 
length. The company is taking this step in consequence 
of the damage caused to the asphalte beching of the tunnel 
by the present system of haulage. 
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MILLING 


CONSTRUCTED BY 


MACHINE FOR PREPARING 


WARD AND HAGGAS, ENGINEERS, KEIGHLEY. 


MESSRS. 





THE machine which we illustrate on the present page 
is self-contained, and is specially designed for milling 
at one operation both edges of test pieces to uniform 
sizes after they are cut from the plates to be tested. 
It will operate at one setting upon any number of test 
pieces up to 18 in, long, 34 in. wide, making up a 
total depth of not more than 12 in, 

The machine is of a strong and substantial form, and 
consists of a heavy bed, supported on three standards, 
having accurately planed and scraped vees at each end 
24 in. across the face. Upon this slide the two carriages 
carrying the spindles, to which are fixed the cutter 
heads. The carriages are adjusted to and from each 
other by means ofa revolving nut and stationary screw 
fixed in the bed, the nuts being actuated by means 
of X handles seen on the illustration. The spindles are 
of steel, and run in adjustable parallel gun-metal bear- 
ings ; they are screwed one right-hand and one left- 
hand to receive the cutter heads, and are also arranged 
with adjustable collar and lock nuts at the back end 
to take up any end wear, and thus prevent the cutters 
digging in. ‘The cutter heads are 15 in. in diameter, 
and are each arranged to receive eight cutters, which 
are adjustable to and from the centre. The cutters 
are firmly held in position by means of steel set screws ; 
these screws work in steel bushes, and in case the 
thread wears, the bush can be taken out and a new one 
put in its place, so that the durability of the cutter 
head is not interfered with. In the centre of the bed 
is situated the slide, in which works the combined 
cross-carriage and vice, and this is so arranged that 
no cuttings can fall on to the working parts of the 
slides, the carriage being made wide enough to cover 
these, so that all cuttings fall clear. This carriage is 
arranged with a self-acting cross traverse of 21 in. 
by means cf a three-speed cone, worm, and worm- 
wheel (the worm running in an oil well), and screw, 
quick hand traverse by swape and self-acting stop 
motion arranged to knock off at any part of its tra- 
verse. The vice is arranged with two straps at the 


top and two at the bottom; these are adjustable to 
suit the various widths of the test pieces, which are 
reared against them when placed in the machine. The 
test pieces are securely locked against each other by 
To prevent the vice 


means of two steel set screws. 








being sprung over to one side when there is a larger 
cut on one side than the other, the top is accurately 
planed and scraped, and works in a slide fitted with 
adjustable slips, which is supported on the front bear- 
ings of the spindle carriages. 

The machine is driven by means of a three-speed 
cone 4 in. wide, through spur gear of ample power, 
having a purchase of 16 to 1, all the pinions being 
made of steel. At the opposite end of the machine to 
the driving cone is the pump, which is provided with 
an air vessel, so as to deliver a continuous supply of 
suds upon the cutting tools, 

The machine, complete with overhead driving 
motion and screw keys, weighs 3 tons 18 cwt., and is 
constructed by Messrs. Ward and Haggas, of East- 
wood Tool Works, Keighley. 








SCRAPER FOR BOILER TUBES. 

WE illustrate below an ingenious form of scraper 
for boiler tubes, which has recently been intro- 
duced by Messrs. Laurence and Brunell, engineers, 
South Melbourne, Victoria. As will be seen from 
the engraving, the instrument consists of a couple of 
half-discs forming the scraper proper carried at the 
end of hinged arms. If now a pin of suitable size 
slides between these arms, it will be seen that when 





this pin is near the hinge the arms are expanded, and 
in this position the edges of the scraper would bear 
hard against the interior of the tube in which it is 
placed. In the present case, the end of the handle by 
which the scraper is operated forms the pin, being 
turned over and riveted to a sleeve embracing the 
arms and sliding thereon. When inserting the instru- 
ment into the tube to be cleaned, this sleeve slides 
down near the head, drawing the arms together and 
permitting the whole scraper to pass easily through the 
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tube. On attempting to withdraw the instrument, 
the sleeve slides towards the hinge, and the pin already 
mentioned expands the arms as explained above, and 
the scraper edges bearing hard against the inside of 
the tube, clean out in front of them all rust or other 
dirt. The pressure between the scraper and the tube 
is adjusted as desired by bending the arms in a vice. 
Mr. Colin Campbell, of the Monument Buildings, 
London, E.C., is the British agent for the device. 





SHEPPARD'S CAPSTAN. 

WE illustrate below in Figs. 1 and 2a convenient 
form of capstan, designed chiefly for yacht work, 
which was lately exhibited by Messrs. Simpson, 
Srtickland, and Co., of Dartmouth, at the Yachting 
Exhibition held at the Aquarium. This capstan 
will take in the slack of a rope at speed, and 
when the additional stress due to hauling the vessel 
comes on, the purchase is at once increased simply by 
turning the handle in the opposite direction. 

Referring to our illustrations, Fig. 1 is an exterior 
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elevation, and Fig. 2 a sectional elevation. The hori- 
zontal shaft, which is mounted ona re | bearing or 
sleeve at the head of the capstan, is worked by handles, 
which can be unshipped, and are not shown. Attached 
to the shaft is a pinion, which turns the bevel wheel 
on the top of the barrel. Attached to the bevel 
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wheel is a paw), which, when the wheel is turned in 
one direction, engages with teeth on the barrel, and 
thus causes the latter to revolve round the fixed 
vertical shaft. This gives the high-speed motion for 
light loads, such as taking in the slack of a rope. 
With this quick-speed motion the whole of the appa- 
ratus turns—as will be seen by our further explanation 
—excepting the baseplate, which is firmly fixed to the 
deck, and the fixed vertical shaft with the bearing and 
horizontal shaft. To get the slow-speed motion the 
handles are turned, as already stated, in an opposite 
direction. 

This has the effect of allowing the pawl to slip over 
the teeth on the barrel, but the bevel wheel will, of 
course, still revolve, but in an opposite direction. A 
hollow shaft, which surrounds the central fixed spindle, 
is attached to the bevel wheel, and this annular shaft 
is, therefore, caused to revolve, At the lower end of 
the hollow shaft is a pinion, and this, of course, turns 
with the hollow shaft, and in turn rotates another 
spurwheel, the latter again engaging with the internal 
teeth, inside the base of the barrel. 

It will be evident that to secure the rotation of the 
barrel through this latter train of gearing it is neces- 
sary that the intermediate spurwheel should revolve 
only on its own axis, for were it not fixed in one 
position it would describe a circle round the axis of 
the whole capstan, using the internal teeth simply as a 


path on which to travel, and the drum would be given 
no motion. This intermediate wheel, therefoie, is 
carried on a stud, which is secured to the circular 
plate or disc shown. If the latter—which, of course, 
is separate from the baseplate and the base of the 
barrel—is kept from revolving, the intermediate wheel 
will naturally remain in one position also, and thus 
actuate the barrel. The stationary position is secured 
by means of pawls (see Fig. 1), pivoted to the edge of 
the disc, and engaging with rings of lugs or teeth, 
formed in the baseplate, which is fixed to the deck. 
The usual pawls for preventing the capstan taking 
charge and running back are also shown in Fig. 1. 

It will be seen, therefore, that no matter which 
way the handles are turned, the barrel will turn in 
|only one direction ; that by turning with the sun the 
| pawl will engage with the barrel, which will revolve 
|at a speed proportionate to the ratio of the pinion to 
| the bevel wheel. If, however, the handle be turned 
|against the sun, the upper pawls will slip, and the 
|lower pawls will engage, so that the speed of rotation 
lof the barrel will be further reduced to an extent 
| proportionate to the ratio of the gear described, and 
| additional command over the work be thus secured. 

We understand that the capstan has been fitted to a 
number of yachts and other craft, and has given great 
satisfaction, being especially useful in warping vessels 
alongside and operations of this nature, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


The Proposed New Railway between Barnsley and Brad- 
ford.—This project is receiving much support in the im- 
portant mining district of which Barnsley is the centre. 
The resolutions passed at the recent conference of Cham- 
bers of Commerce on the subject have been forwarded to 
the Midland Railway Company. The secretary has 
replied to the effect that the directors will receive a depu- 
tation from Barnsley, Batley, Birstal, Bradford, Cleck- 
heaton, Dewsbury, Heckmondwike, Liversedge, and 
Thornhill, next Thursday. There is a very hopeful feel- 
ing prevalent with regard to the ultimate success of the 
Bradford proposals, 


Leeds Association of Engineers.—The thirtieth annual 
dinner of the Leeds Association of Engineers was held on 
Saturday evening at the Queen’s Hotel, and proved to be 
@ great success. The chairman (Mr. F. W. Walker) made 
an allusion to the strike in Scotland and Belfast, and 
expressed an opinion that the dispute would shortly come 
to an end. In Leeds good trade was coming, and it 
needed no prophet to tell that to the people. e only 
way in which they could insure for themselves and those 
dependent upon them the greatest certainty of obtaining 
the fullest amount of advantage from the wave of pro- 
sperity was that masters, managers, and men should pull 
together in trustful sympathy. If they could maintain 
the close and friendly relationship at present existing 
between the employers and their men, they wovld justify 
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their existencs as an organisation of managing engi- 
neers. In conclusion, he emphasised the claims of the 
superannuation fund of the association, and expressed a 
hope that the employers of the district would support ib 
more generously. 


The Proposed Absorption of the Hull and Barnsley Com- 
pany.—The excitement in commercial circles on the sub- 
ject of the proposed absorption of the Hull and Barnsley 
Company by the North-Eastern has not abated. The 
subject will be fully considered next Wednesday by the 
Hull Chamber of Commerce, and was under consideration 
on Wednesday at a meeting of the Barnsley Chamber. 
Mr. Fawcett considered that the North-Eastern Company 
had now such a connection with Hull that they could not 
afford to enforce any monopoly. The chamber decided 
not to take any steps at present in the matter. Inquiries 
among the coalowners of South Yorkshire show the exist 
ence of a strong feeling against the amalgamation, mainly 
on the ground that a monopoly would be created. Only 
in a few it stances is support given to the scheme. 


The Coal Trade.—The future of the coal trade is ex- 
citing much speculation. There appears to be a disposi- 
tion on the part of the owners to impose conditions in 
future contracts that would save them from loss in the 
event of miners’ wages increasing. In several instances 
this has been done, the saving clause providing that the 
price of coal shall be advanced proportionately with any 
increase of wages. ()uotations are as follow: Silkstone, 
83. 6d. to 93, 6d. ; Barnsley house coal, 83. and upwards; 
steam coal, 6s. to 7s. 7d.; slack, 4s. 6d. upwards; 
common sorts, 23. 9d. ; smudge, 1s. ; small nuts, 53. 6d. 
The collieries are working better, and prospects have 
generally improved. The North-Eastern Railway Com- 
pany’s contract for steam coal will probably be settled 
in a few days. 


Advance in the Price of Coke.-—Negotiations have taken 
place of late between coke producers with a view to 
arriving at a common agreement or understanding on the 
subject of coke quotations. During the last two or three 
months the demand for this class of fuel has been more 
active. More blast-furnaces are being put into action, and 
coke used in the furnaces has advanced 2s. 6d. in the 
period mentioned, It is estimated that quotations will 
be raised still further at the beginning of 1896. Four 
years ago, in the inflated period, the quotations ranged from 
18s, to 28s. per ton at the pits, the latter price being charged 
for the best was) ed varieties. There is not much proba- 
bility that these prices will be reached, but there is an 
impression in the trade that quotations will shortly make 
a big leap upwards. 


Shefield Iron and Steel Trades.—The position of the 
local industries is very similar to what was described in 
last week’s report. The year is closing in a much more 
satisfactory manner than had been anticipated, and 
although prices of steel, steel material, and files are low, 
and competition keen, the output is extremely heavy, 
and when manufacturers reckon up their gains and losses 
for the year, it is expected there will be found but little 
cause for complaint. Makers of armour, guns, projectiles, 
and bayonets are well employed on Government orders. 
Engineering is slack. The cutlery trade, which has 
lagged behind all the other industries in the matter of re- 
covery, recently leaped into a state of activity. Special 
Bessemer billets for Sheffield purposes are quoted at 
5l. 128, 6d. to 6. ; hematites, 57s. 6d. to 60s ; bar iron, 
5/. 103.; Siemens steel, average 7/. 7s, 6d. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change here, and though the 
amount of business transacted was but small, the tone of 
the market was, on the whole, cheerful. Prospects for 
next year were regarded as encouraging. and there were a 
few inguiries for forward delivery. Buyers, however, 
whilst admitting that the outlook for the future was fairly 
satisfactory, were not disposed to pay the pricesnamed by 
sellers for next year’s delivery, and as sellers were firm in 
their quotations, not much forward business was done. The 
general figure named for prompt f.o.b, delivery of No. 3 
g.m.b. Cleveland pig iron was 37s. 9d., and transactions 
were recorded at that figure, but sales were also re- 
ported at 37s. 104d., and several makers adhered to 383. 
There were producers, however, who, seeing that their 
stocks are now accumulating rather rapidly, were prepared 
to take less. One or two buyers reported that they had 
obtained small lots of No. 3 at even a trifle below 37s. 9d., 
but it was really very difficult to purchase below that 
figure. For spring delivery of No. 3 buyers were quite 
ready to pay 38s., but they found it no easy matter to 
discover sellers at that price. No. 1 Cleveland pig was put 
at 38s. 9d., and No, 4 foundry 37s. Grey forge was scarce, 
and not easily obtained under 36s. 3d. White was nominally 
35s. 3d. In Middlesbrough warrants there was little doing, 
bub they were steady throughout the day, opening at 
38s. O4d., and closing 38s. cash buyers. East coast 
hematite pig iron wasin fairly good request, and notwith- 
standing the increasing stocks, and the easing of ore 
caused by the poorer freights, Bilbao - Middlesbrough 
being at 5s. 14d, the general price named was 4s. 6d. 
for mixed numbers. Rubio ore was quoted 12s. 6d. 
ex-ship Tees—a price which is said to be unremunerative 
to dealers. To-day’s market was quiet, and there was 
no alteration whatever in quotations. 

Manufactured Iron and Steel.—There is a rather quieter 
feeling in the manufactured iron and steel trades, and 
most classes of material, though not quotably changed iu 


inquiries continue numerous. Alterations are about 
to be made in the Bessemer department of the 
North-Eastern Steel Works here, whereby the out- 
pub will be very considerably increased. The firm, 
we understand, are very busy, but suspension 
of operations will be necessary to make the improve- 
ments. The following are about the market quotations : 
Common iron bars, 4/. 17s. 6d. ; best bars, 5/. 7s. 6d. ; iron 
ship-plates, 4/. 17s. 6d.; steel ship-plates, 5/.; iron ship- 
angles, 41. 12s. 6d.; steel ship-angles, 4/. 15s.; and 
heavy sections of steel rails, 47. 12s. 6d.—all less the custo- 
mary 24 per cent. discount, except rails, which are net at 
works. Some of the steel rail makers ask 4. 15s. for 
heavy sectious, 

The Coal and Coke Trade.—We understand that the 
locomotive coal contracts for the North-Eastern Railway 
Company are practica)ly completed, and that they have 
been placed at less than those they are to replace. The 
contracts are, of course, very large, and they are watched 
with much interest. We believe that about the average 
price paid for northern coal was 7s. 6d., free on rails. 
Steam coal and bunker coal continue weak, but gas coal is 
firm, with a very gooddemand. On Newcastle Exchange 
best Northumbrian steam coal is quoted 8s., and there is no 
siga of speedy recovery, the great want of Northumber- 
land being a winter demand for its fuel. Small steam is 
33. 9d. Bunker coal varies from 63. upwards f.o.b. for 
unscreened qualities. Household coal is in pretty good 
request and steady in price. In coke there is consider- 
able activity, and quotations are well maintained. Here 
good blast-furnace qualities are quoted 13s. 3d. delivered 
at Cleveland works. 


The Hours of Change at Middlesbrough.—In conse- 
quence of the inconvenience caused by many of the 
habitués of Middlesbrough Exchange not putting in an 
appearance there until very late in the day, it was recently 
suggested that Tuesday weekly market should be fixed at 
from 12 to 1.30, and that all who desired to go oa Change 
after 12.30 should be required to pay a fine of sixpence. 
The directors of the Royal Exchange asked their 
members by circular to express their views on the 
subject, with the result that 244 expressed approval 
of such a regulation, 133 disapproved of it, and 
141 did not reply. Under the circumstances the question 
has been deferred until next year, but the directors urge 
upon their members to attend more punctually than they 
have been in the habit of doing lately. Tuesday ‘Change 
is understood to be from 11.30 to 1.30. We regret to say 
that those who have given ground for compiaint are local 
gentlemen, and people from a distance are they who have 
suffered inconvenience. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet; most of 
the shipments of late have been either on contract account 
or on the execution of orders secured some time since, 
The best descriptions have made 10s. to 103. 3d. per ton, 
while secondary qualities have brought 93. 3d. to 9s. 6d. 
per ton, The demand for household coal has been im- 
proving, but prices have not advanced to any appreciable 
extent; No. 3 Rhondda large has made 10s, per ton, 
Patent fuel has been hardly so active, and prices have 
receded 3d. per ton. Coke has continued in good demand ; 
foundry qualities have made 14s. 9d. to 163. per ton, and 
furnace ditto lls. 9d. to 14s. per ton. There has been 
an average demand for iron ore ; the best rubio has made 
1ls. 94. to 123. per ton. Ths manufactured iron and steel 
trades have continued to exhibit a healthy tone, but the 
demand for steel rails has been comparatively moderate. 


Dock Accommodation at Newport.—The Union Dry 
Dock Company has acquired an extensive plot of land 
adjoining its existing dock on the east side of the Usk, 
with a view to constructing another and a larger dock to 
accommodate the largest ships now engaged in commerce. 


The Electric Light in Wales.—The Llanelly Town 
Council has decided to sell a provisional order obtained 
by it for lighting the town by electricity to Messrs. J. C. 
Howell, Limited, electrical engineers, for 2007. A meet- 
ing of the lighting committee of the Cardiff Town Council 
was held on Tuesday. A letter was read from the Local 
Government Board authorising the committee to borrow 
12,5007. for electric lighting extensions, the principal 
to be repaid within 25 years. Another letter was read 
from the Great Western Railway Company asking upon 
what terms the council would undertake the lighting of 
its new passenger and goods stations av Cardiff by 
electricity. Mr. Harpur, the engineer, was instructed to 
ascertain what amount of electrical energy would be 
required. The chairman stated that the revenue from 
electric lighting during the quarter ending September 
last was 6717. In the quarter ending December 31 he 
estimated it would be over 1800/7. Mr. Harpur added 
that since the beginning of November the committee ha 
had applications for 943 lamps, which they had been 
obliged to refuse for the time being. It was decided to 
recommend the town council to borrow the 12,500/. 
authorised to be raised at the earliest possible moment, 
so that the extensions contemplated might be proceeded 
with without delay. 

Radnorshire Railways.—At a meeting held at Pres- 
teign on Friday night, Mr. Powlett Milbank, M.P., 
presiding, a resolution was passed pledging the meeting 
to support an extension of railway communication from 
Presteign to Llangunllo. It was also decided that the 
Great Western Railway and the London and North- 
Western Railway Companies should be approached with 
the view of securing their co-operation. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in November were 


140,970 tons, Newport—foreign, 190,620 tons ; coastwise, 


89,993 tons. Swansea—foreign, 113,256 tons; coastwise, 
44,571 tons. Llanelly—foreign, 16,710 tons; coastwise, 
5901 tons. It follows that the aggregate shipments of 


the month were: Foreign, 1,212,061 tons; coastwise, 
281,441 tons. The shipments of iron and steel from the 
four ports during November were: Cardiff, 4217 tons ; 
Newport, 5007 tons ; Swansea, 485 tons; Llanelly, 5 tons; 
total, 9714 tons. The shipments of coke were: Cardiff, 
4320 tons; Newport, 375 tons; Swansea, 1169 tons; 
Llanelly, nil ; total, 5864 tons. The shipments of patent 
fuel were: Cardiff, 25,121 tons; Newport, 4807 tons; 
Swansea, 20,724 tons; Llanelly, nil; total, 50,632 tons. 
The aggregate shipments of coal from the four principal 
Welsh ports during the 11 months ending November 30 
this year were as follows: Cardiff, 11,797,472 tons; 
Newport, 3,142,548 tons; Swansea, 1,649,274 tons; 
Llanelly, 237,891 tons ; total, 16,827,185 tons. The ship- 
ments of iron and steel in the same period were: Carditf, 
38,711 tons ; Newport, 18,628 tons; Swansea, 1873 tons ; 
Llanelly, 12 tons; total, 59,224 tons. The shipments of 
coke were: Cardiff, 77,271 tons; Newport, 4378 tons ; 
Swansea, 9976 tons; Llanelly, nil ; total, 91,625 tons. The 
shipments of patent fuel were: Cardiff, 282,729 tons ; New- 
port, 51,038 tons; Swansea, 269,967 tons; Llanelly, nil ; 
total, 603,734 tons. 

Barry Railway.—The directors of the Barry Dock and 
Railways ey, held their monthly meeting on 
Friday, Lord Windsor presiding. Reports were pre- 
sented by the different engineers relating to the new 
dock and deep lock works, the new railway to Barry 
Island, &c., and it was also reported that satisfactory 
progress was being made with the erection of stations and 
other works in connection with the runring of passenger 
trains on the main line. Mr. A. Hood presided over a 
meeting of the Vale of Glamorgan Railway directors 
held at the same place. It was announced by the resi- 
dent engineer (Mr. W. W. Szlumper) that the work of 
construction was being proceeded with rapidly, and re- 
ference was made to a proposed application of the com- 
pany to Parliament for powers to extend its system from 
Ewenny to Aberavon. 





Grirrin’s NavutTicaL SeRres.—Messrs, Charles Griffin 
and Co., Limited, of Exeter-street, Strand, are about to 
issue a series of volumes designed to enable junior Officers 
in the mercantile marine to acquire a knowledge of the 
scientific facts relating to their profession. The series is 
edited by Captain Edward Blackmore, chairman of the 
Shipmasters’ Association, and will comprise nine volumes, 
mostly written by sailors for sailors, and as free as possible 
from mathematical and technical complexities. 





Tue STRIKE ON THE CtypE.—The following Table was 
referred to in Mr. Stafford Ransome’s report, printed in 
our last issue : 


Table showing the Fluctuations in Wages of Enginecrs in 
Belfast between 1888 and 1893, the First Money Column 
referring to the Engineers employed in the Shipbuilding 
Department, and the Second those employed in Engine- 
Making. : 

Mar., 1888 Rise from 26s. to 27s. Rise from 29s. to 30s, 


June ,, = 263. ,, 278. ‘3 eee TR 
Oct. = a 278. ,, 288. 5 31s. ,, 32s, 
Feb., 1889 aS 28s. ,, 31s. + 3ls. ,, 32s, 
April ,, . 3ls, ,, 32s. a 328, ,, 33s, 
July ,, - 328. ,, 333, ne 33s. ,, 34s. 
April, 1891 “ 333. 4, 34s, -. 33s. ,, 343. 
Nov., 1892 Fall from 34s. ,, 333. Fall from 34s. ,, 33s. 
Oct., 1893 SBR. 55 o % 338. ,, 323. 


23. 
Wages have since remained at 32s. for sections, 





THE Late Mr. C. T. Lucas. — Mr. Charles Thomas 
Lucas, the senior partner of the well-known contracting 
firms of Lucas Brothers, Lucas and Aird, and John Aird 
and Sons, who died at his residence, Warnham-cour?, 
Horsham, on Wednesday, the 4th inst., was born in 1820. 
He was for many years a large employer of labour, and 
his firms carried out during a period of 53 years many 
important building and engineering works both for 
Government and private concerns. Mr. Lucas began 
business on his own account at Norwich, carrying out for 
atime a number of works as a builder and contractor. 
Afterwards he was joined by his brother—now Sir 
Thomas Lucas—and founded the firm of Lucas Brothers, 
having large building works at Lowestoft. The firm soon 
took a high place, and the business was eventually 
removed to London, and grew into the three concerns 
already mentioned. They were really one firm, but the 
names were kept distinct, as each represented a different 


d| branch of work and required a separate staff of manage- 


ment. Amongst the more important works carried out 
by the firms were the construction of the Albert Hall, the 
South Kensington Exhibition of 1871, the City Terminus, 
Liverpool-street, the Royal Albert Docks, the Metropo- 
litan District Railway and extensions of it, the Hull and 
Barnsley Railway, the Chatham and Dover Railway, 
Blackfriars Bridge, Tilbury Docks, the West Highland 
Railway, and Southampton Docks. The firms also began 
the construction of the railway for the Government from 
Suakim to Berber, in the Soudan, which was not com- 
pleted. It was in 1874 that the partnership was formed 
with Mr. John Aird, M.P., and it doubtless led to work 
of increased magnitude being undertaken. in all of which 
the keen business capacity and those qualities which 
command success were displayed, so that the names of 
Lucas and Aird as contractors of high standing and 
exceptional capabilities became household words. Mr. 








price, are a shade weaker. Steel rail producers, however, 
report that they are kept very busily employed, and that 


as follows: Cardiff—foreign, 891,475 tons; coastwise, 


Lucas has left three surviving sons, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business wa3 very quiet in 
the pig-iron warrant market last Thursday forencon, the 
turnover being only about 6000tons, but prices were steady. 
On Scotch iron there was a rise of $d. per ton, and on Cleve- 
land a fall of 4d. In the afternoon only a jobbing 
business was done, but prices were from 4d. to ld. per 
ton better. Some 10,000 or 12,000 tons of iron changed 
hands, being about equally divided between Scotch and 
Cumberland hematite iron. At the close the settlement 
prices were: Scotch iron, 47s. per ton; Cleveland, 
38s. 14d.; Cumberland and Middlesbrough hematite iron, 
483. and 45s. 9d. per ton respectively. There was rather 
more business doing on Friday forenoon, when probably 
some 20,000 tons of iron of all sorts were dealt in, and 
prices were practically unchanged from those of the 
preceding afternoon. About 15,000 tons changed hands 
at the afternoon meeting of the ‘‘ ring,” and prices closed 
firm at an advance of 1d. per ton all round. The closing 
settlement prices were, respectively, 47s. 14d., 38s. 3d., 
48s. 14d., and 45s. oe per ton. Business was quiet on 
Monday forenoon, when not more than 5000 tons of iron 
changed hands—all Scotch. Prices were unchanged from 
those of Friday’s close. There was a little more doing in 
the afternoon—about 10,000 tons being dealt in—but prices 
were $d. to 1d. per ton easier, the settlement quotations 
being 47s. 14d., 383, 14d., 48s., and 45s. 74d. per ton respec- 
tively. Business was slightly more animated on Tuesday 
forenoon, when there was a turnover of about 10,000 tons, 
and the tone was very steady. Prices were well maintained 
at about Monday night’s close. In the afternoon the 
market continued hard in tone, and without change in 
prices. About 15,000 tons of all kinds were dealt in—one 
lot of 5000 tons of Scotch changing hands. The settle- 
ment prices at the close were, respectively, 47s., 383s., 
48s, 1}d., and 45s. 74d. per ton. Only a few thousand 
tons changed hands this forenoon and afternoon, and 
prices underwent but little change. The settlement 
prices at the close were 47s. 14d., 38s., 48s. 14d., and 45s, 9d. 
per ton respectively. The following are the current 
quotations for some of the No. 1 special brands of makers’ 
iron: Clyde and Calder, 51s. per ton; Gartsherrie and 
Summerlee, 5ls. 6d. ; Coltness, 53s. 6d.—all the foregoing 
shipped at Glasgow; Glengarnock (shipped at Andros- 
san), 51s.; Shotts (shipped at Leith), 53s. Carron 
(shipped at Grangemouth), 54s. per ton. There are still 
78 blast-furnaces in actual operation in Scotland, as com- 
pared with 70 at this time last year. Four are making 
basic iron, 28 are working on hematite iron ore, and 46 
are making ordinary iron. Hematite iron continues to be 


in large consumption in the Scotch steel works, Last | 2 


week’s shipments of pig iron from all Scotch ports 
amounted to 3816 tons, against 6772 tons in the corre- 
sponding week of last year. They included 150 tons 
for France, 200 tons for Germany, 100 tons for Russia, 
445 tons for Holland, 250 tons for China and Japan, 
smaller quantities for other countries, and 2271 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores yesterday afternoon stood at 
335,353 tons, as compared with 332,842 tons yesterday 
week, thus showing for the past week an increase 
amounting to 2511 tons. 


Finished Iron and Steel.—Most of the works engaged 
in making finished iron and steel are well occupied, and 
some are even busier than they have been for come time 
past, and they are confidently expected to remain busy 
up till the end of the year. Two of the Siemens-Martin 
furnaces erected some time ago at Glengarnock Steel 
Works were started last Saturday, and successful 
casts were made. It is now expected that the manu- 
facture of steel by the Siemens process will bring 
largely increased trade to these works. No advance 
in the prices of finished ironand steel has yet been recorded, 
but in the event of the wages difficulty in the marine 
engineering trade being settled through the good offices of 
Lord James, with the co-operation of the Lord Provost of 
Glasgow and the Lord Mayor of Belfast, iv is highly pro- 
bable that an increased demand for both materials will 
set in, and that prices will then undergo an improvement, 


Sulphate of Ammonia.—The demand for this commodity 
remains exceedingly dull, and the quotation, which is quite 
nominal, continues to range about 8/. 15s. per ton, and 
to-day business was done at 8/. 12s. 6d. 


Glasgow Copper Market.—No business in copper was 
reported last Thursday, but the price went up 23. 6d. per 
ton. On the following forenoon, when the market was 
just about steady, 100 tons were dealt in at 43/. per ton 
cash and 43/. 8s, 9d. three months. No business took 
place in the afternoon, when the prices were 42/. 18s. 9d. 
cash buyers, and 43/7, 8s. 9d. three months. On Monday 
forenoon two lots fetched 43/. 8s, 9d. three months, and 
in the afternoon 25 tons were sold, but the quotations fell 
2s. 6d. per ton. One lot was dealt in yesterday forenoon, 
when the price rose 1s, 3d. at 43/. 8s, 9d. per ton one 
month sellers. The afternoon market was a blank, and 
prices again dropped 1s. 3d. per ton. Twice 50 tons were 
dealt in to-day, and prices were decidedly lower. 


_ Shipbuilding Contracts for Dumbarton.—Messrs. Wil- 
liam Denny and Brothers, Dumbarton, have just closed 
an order for a new steamer of large size for the British 
India Steam N: avigation Company, and one for a steamer 
for Messrs, Patrick Henderson and Co., Glasgow. These 
are both repeat orders, 


Other Shipbuilding Contracts.—It is reported that 
Messrs. Charles Connell and Co., Whiteinch, have re- 
ceived an order for another steamer from Messrs. W. B. 
Thomson and Co., Dundee, similar in all respects to the 
one recently contracted for by Messrs. Connell and Co.— 
An order for a twin-screw steamer of 3000 tons register 


has been placed by the Pacific Steam Navigation Com- 

any with Messrs, Caird and Co., Greenock. The vessel 
is intended for the mail and passenger service between 
Panama and Valparaiso, and is to be a duplicate of the 
steamer which the builders have at present on the stocks 
for the same company.—Messrs. Gourlay Brothers and 
Co., Dundee, have just contracted with an Austrian 
firm to build for them a large steel screw steamer of 
about 1000 tons register. The vessel is to be luxuriously 
fitted with passenger accommodation, and constructed 
to the highest requirements. Work on the new ves:el 
will be commenced immediately. 


Institution of Engineers and Shipbuilders: Graduates’ 
Section.—The annual dinner of the Graduates’ Section of 
the Institution of Engineers and Shipbuilders in Scot- 
land was held last Friday evening in the Windsor Hotel, 
Glasgow. The president of the section, Mr. W. C. Borrow- 
man, occupied the chair, and the vice-chair was occupied 
by Mr. James G, Reid. 


Mining Institute of Scctland.—A general meeting of this 
Institute was held in the Oddfellows’ Hal], Kilmarnock, 
on Saturday last, Mr. G. A. Mitchell, president, in the 
chair. Three new members were elected. Mr. Robert 
Fisher’s paper, entitled, ‘‘ Notes on Mining in Portugal,” 
was discussed, and the author awarded a vote of thanks. 
Mr. Henry M. Cadell, F.G.S., vice-president, read along 
paper on ‘'Gold-Mining in the Hauraki District, New 
Zealand,” which he had visited last September after 
returning from the goldfields of Western Australia and 
Victoria. Mr. R. W. Dron read an interesting paper on 
the ‘‘South Ayrshire Coalfield,” illustrated with maps 
and diagrams. He said there was double the present 
oubput of workable coal in Ayrshire for 170 years. The 
discussion on this paper was also adjourned. 





ELrcrronitE —A new explosive, called electronite, is 
being introduced by Messrs. Curtis’s and Harvey, of 74, 
Lombard-street, London, for use in fiery and dusty mines. 
It has been tested at the experimental station at Messrs. 
Pearson and Knowles’ raga Moss, near Wigan, with 
most satisfactory results. ive charges of 8 oz, each 
were fired without flame, and without giving rise to ex- 
plosion or to charring of coal-dust, as shown by the 
following report : 


Extract from Official Report. 
8o0z. ‘* Electro- No flame nor ex- 
nite.” plosion, dust 
not charred. 
sy ditto ditto 


1. Coal-dust 


; a ae 
3. Coal gas, 5 per 
cent. and coal 
dust ... sx Sy ditto ditto 
4, Coal gas, 10 per 
cent, and coal 
dust ... arco ehies ditto ditto 
5. Coal-dust Py Ss ditto ditto 
Also a charge of 8 oz. “‘ electronite,” the bore being filled 
up with coal-dust from Plas Power Colliery, result—no 
flame, no explosion, A 6-oz. charge, immersed in coal 
dustin the open, failed to ignite it. Aud acharge of 4 0z. 
‘electronite 2” projected a 35-lb. ball from a mortar a 
a distance of 1474 yards. All the above shots were fired 
without any stemming, with the exception of No. 1, 
which was covered with 4 in. of loose dry sand. No.7 
detonators were used in all the above experiments. 


An Exrcrric Pumping Pirant.—An interesting ex- 
ample of the facility with which electricity lends itself to 
the transmission of power will shortly be seen on the 

remises of Smith’s Dock Company, South Shields. There 
is at a there a floating dock, upon which are 
erected engines and pumps for the purpose of pump- 
ing out the water when it is desired to float a vessel. The 
boilers which supply the steam are, however, on the shore, 
the connection being made by flexible steam pipes in 
a somewhat cumbrous and unsatisfactory manner. A 
new dock of the same type will be shortly installed, 
but in this case the power is to be transmitted 
from the shore by electric conductors. On the 
dock there will be erected eight 18-in. centrifugal pumps, 
each driven by an independent motor of 60 brake horse- 
power. The fan of the pump and the armature of the 
corresponding electric motor will be on the same vertical 
shaft, extending from the deck to the bottom of the 
floating structure, the weight being carried on ball bear- 
ings. The speed of rotation will be 385 revolutions per 
minute, and it is expected the plant will raise 16,000 tons 
of water Ay: hour against a mean head of 18 fb. If this 
be realised, it will be possible to raise the dock with a 
ship of the largest tonnage in about half an hour. The 
generating plant will be fixed on shore at a distance 
of about 200 yards from the dock, and will com- 
prise two sets of direct coupled engines and dynamos 
capable of supplying 850 amperes at 500 volts. This 
current will be transmitted through Fowler-Waring 
armoured cables to a cabin on the deck, from whence a 
single attendant will be able, by means of switches and 
regulating resistances, to control all the motors. The new 
dock was briefly described on page 481 ante, and the old 
dock was illustrated on page 631 of our fifty-fourth volume 
(November 18, 1892). ‘Lhe electric work is being carried 
out under Mr. A. A. C. Swinton, consulting engineer to 
Smith’s Dock Company; the motors are by Messrs. | 
Ernest Scott and Mountain, Limited ; the dynamos by| 
Messrs. Crompton and Co., Limited; the pumps by 
Messrs. Gwynne and Co.; and the engines by Messrs. 








Belliss and Co, Meesre. Clark and Standfield are the de- | 
signers of the dock. 





MISCELLANEA. 


Durinc the forthcoming permanent mobilisation of 
torpedo-boat destroyers, experiments with oil are to be 
made in the Daring, one of her boilers being especially 
adapted to this class of fuel. The comparative merits be 
the two methods are to be noted. 


The Hart, torpsdo-boat destroyer, arrived at Spithead 
on Monday evening. She made the passage from Greenock 
to Portsmouth in 32 hours, with only two boilers in use 
during the greater part of the trip. She was built by the 
Fairfield Shipbuilding Company. 

Portions of the Transcaucasian Railway have suffered so 
severely during the recent floods, that it is expected 
several months will be required for putting the line into 
proper repair. This will very materially interfere with 
the transit of pstroleum, and the Russian cotton industry 
is also likely to suffer considerably. 


The Board of Trade returns show that the imports for 
November amounted to 38,971,161/., as compared with 
35,234,149/. in the corresponding month last year, show- 
ing an increase of 3,737,012/. The exports for November 
amounted to 19,540,333/., as against 18,083,087/, an in- 
crease of 1,457,246/. The imports for the eleven months 
ending November 30 were 379,720125/., against 
375,399,574/., giving an increase of 4,320,551/. compared 
with the same period last year, while the exports for the 
eleven months amounted to 206 989,.636/., against 
198, 693,654/., being an increase of 8,295 982/. 


As the result of further tests with cordite charges, the 
Ordnance Committee have expressed the opinion that 
quick- firing ammunition filled with cordite for the 6-in,. and 
4.7-in. guns may be stowed ia ships’ magazines without 
boxes or air-tight compartments, provided the temperature 
of the magazine does not exceed 100 deg. Fahr. In order 
further to test the ammunition under these conditions, the 
Admiralty have directed the dockyard officials at Devon- 
port to select a first-class and a second-class cruiser in 
commission and alter their 6-in. magazines so that 
ammunition may be stowed under the plan approved by 
the Ordnance Committee. 


At the meeting of the London County Council held last 
Tuesday, the report of the Main Drainage Committee, 
recommending extensive additions to the main drainage 
system of London north of the Thames, at a total esti- 
mated outlay of 745,000/., came up for consideration. Mr. 
M‘Dougall moved, as an amendment, that the general 
enlargement of the main drainage system is not now 
necessary, but that local floodings need immediate atten- 
tion. After considerable discussion the amendment was 
carried by 55 to 18 votes. A recommendation for the 
execution of certain relief works at an estimated outlay 
of 50,0007. was agreed to, 


Messrs. Woodhead and Co. have just purchased the 
fast yacht Xenia for Rajah Brooke by the advice of his 
Highness’s consulting engineer, Mr. Fred Edwards. This 
vessel was built last year by Messrs. Lobnitz and Co., 
being specially designed to obtain high speed ; she is now 
being altered in order to fit her for serviceas a despatch- 
boat and for his Highness’s use. The water-tight com- 
partments are being subdivided by additional bulkheads ; 
parts of the deck are being strengthened so thav quick- 
firing guns may be carried if required ; the ventilation of 
the various parts is being improved and made suitable for 
a hot climate, and she is also being specially fitted to con- 
tend with bad weather in case of need. The work is 
being executed by Messrs. Blackwood and Gordon. She 
= be re-named the Zahorah, and will fly Sarawak 
colours. 


We regret to see efforts are being made to reintroduce 
the vicious and extravagant system of military heads for 
the Government manufacturing establishments. Under 
this system, which was happily abandoned at Woolwich 
on the appointment of Dr. Anderson, and at Enfield on 
that of Dr. Rigby, the actual work was done by civilian 
subordinates, whilst an Engineer officer, who was in the 
nature of things almost totally ignorant of modern 
machine-shop practice and organisation, put his name to 
the plans prepared for him to sign, and received a 
chief’s pay and prestige. The Times correspondent is 
preternaturally ignorant of the modern development of 
weapons of offence, as he claims that civilians must be 
unacquainted with the requirements of the soldier. 
Apparently he has never heard of the Maxim gun, the 
invention of one civilian, or of the Whitehead torpedo, 
which was designed by another. Further, we believe we 
are right in saying that nearly every modern military 
rifle is either the direct invention of a civilian engineer, 
or is based upon such invention. 


The report of a committee appointed by the Conserva- 
tors of the Thames to consider the question of the Thames 
floods has been issued. The committee point out that no 
legislation has impozed on the conservators the duty of 
dealing with floods, and the funds provided by Parlia- 
ment for the conservancy are not available for this object. 
But the conservators have, in the restoration and im- 
provement of the navigation, so constructed the works as 
to afford greatly increased facilities for the escape of 
flood water. The report describes many of these works, 
and points out that, while the conservators have gone 





rently relieve the valley from floods, 


to the limit of their powers to give effect to the views of 
the Select Committee of the House of Commons, which 
dealt with the subject of Thames floods in 1877, the local 
authorities and inhabitants of the Thames valley have 
taken no steps to carry out those of the committee’s 
recommendations which concerned them. The committee 
suggest that the conservators thould, in the future as in 
the past, direct their attention to carrying out works for 
the improvement of the navigation which will concur- 
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THE RECONSTRUCTION OF THE CANADIAN PACIFIC RAILWAY. 
(For Description, see Page 721.) 
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DIMENSIONS, &c., OF “CESAREWITCH.” 
Hull: 
Length over all si’ sus 36 149 ft. 
»» on water line... os be 140 ,, 
Snleieals iateeh het appeal ee Breadth ei — sae ex ass, 
Depth moulded aia ‘ zie | a 
Cubic capacity for cargo in ins hold 3400 cubic feet. 
aia Load draught with 1500 poods cargo 
I 
{hg amar and fuel __... aed 2 ft. 
39 a7 w a - Displacement at 2 ft. pone sas 139 tons 
Engines (Compound) : 
Diameter of high-pressure cylinder 18 in, 
= low-pressure - 36 ,, 
Stroke ... os ae ie ei 42 ,, 
a Cooling surface in condenser * 650 square feet 
Fig.7 
oe ae 9 Boilers (Two of Locomotive Type for 
boos I Astatki Fuel): 
Diameter of barrel... i wa 5 ft. 2 in, 
Length over all bah os a 12 ft, 3 in. 
Heating surface bag = rr 1480 square feet 
Working pressure of steam ... ... 130 lb, per square inch 
RESULTS OF SPEED TRIALS (THREE HOURS’ 



































DURATION). 
Revolutions... ae was x 484 
Power ... a i ti ... 520 ind. horse-power 
‘Section at Frame 39. Looking Aft. : 1 Vacuum Zoe ca o oi 244 in. 
Speed of vessel ams ; aie 12 knots 
Consumption of astatki fuel. ... 1.18 lb, per indicated 


horse-power per hour 
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THE PARIS MUNICIPALITY AND 
ELECTRIC INSTALLATIONS. 

THE municipal authorities of Paris, or rather the 
Prefect of the Seine, who is in a large measure the 
administrator of affairs in the French capital, has 
recently arrived at certain decisions which refer 
to the control of electric power stations in Paris, 
and the distribution of current. It will be some- 
what interesting, if only for the sake of com- 
parison with the rules about to be issued for a similar 
purpose by the Board of Trade, to know generally 
what the French regulations are, and what obliga- 
tions they impose, on the various private electrical 
companies, and especially the conditions under 
which mains are laid in the streets of Paris. It 
was not until 1889 that the adoption of electric 
lighting became general in Paris, although, more 
than eleven years earlier, Mr. Jablochkoff had 
made the Avenue de 1’Opéra brilliant, and one of 
the great attractions to the millions of visitors who 
flocked to the Paris Exposition of 1878. This 
experimental installation remained in use nearly 
two years, and gradually the electric light was 
adopted in many large hotels and shops, as well as 
in some of the most favourite promenades of Paris, 
especially in the Parc Monceau, which is one of 
the most fashionable open-air spaces in the capital. 
It was in 1878 that popular excitement reached its 
highest point with regard to electric lighting, stimu- 
lated greatly by the exaggerated reports from 
America about the marvellous discoveries of Edison, 
who was then nearing the zenith of his fame. 
Naturally enough reaction followed this period of 
extravagant belief, and although the Exposition of 
Electricity, held in Paris in 1881, did much to 
prove that the science of electric lighting was 
rapidly approaching within measurable distance of 
practical application, it had at the time but 





little effect on the extension of its use in Paris. 
It was not, indeed, until the Exposition of 
1889 that the Municipal Council decided that 
it was necessary to take such steps as would 
generalise the adoption of the electric current ; 
as a consequence of this decision, the area of 
Paris was divided into several sectors, which were 
allotted to different companies, each of which had 
the privilege of lighting the area assigned to it. 
Naturally under such conditions there was a great 
diversity in the systems of production, in the 
methods of distribution, and in the means employed 
of utilising the current at the incandescence or the 
arc lamps. Each company by the terms of its con- 
tract with the municipality, had to comply with 
similar conditions and a fixed scale of charges which 
they were privileged to levy ; thus all of them were 
saddled with similar general obligations, especially 
with regard to the establishments of conductors. 
This general scheme of concession constituted a 
basis for the legislation on the subject which we 
propose to consider in some detail. 

There are, not taking into consideration generat- 
ing stations of minor importance, five sectors or 
electric current distribution areas on the right bank 
of the Seine, and one company, which generates cur- 
rent for lighting as well as for general purposes, on 
the left bank. The sectors on the right side are not 
only completely established, but are in successful 
operation ; as for the installation on the left bank, 
the mains are not yet all laid, and only a small 
portion of the very large area covered by the con- 
cession, is supplied with light. In 1894 there 
were in use in Paris (according to a very excellent 
work by Mr. Marechal) 461 electric lights in the 
streets, while in private houses there were 280,000 
incandescence lamps and 9000 arc lamps, absorbing 
altogether more than 30,000 horse-power. There 
is one electric lighting station, however, which 
must be referred to, in addition to the five sectors 
occupied by the different companies ; this is the 
municipal station situated in the Halles Centrales, 
that is to say, in the great provision market of Paris; 
this station lights all the various stores and cellars 
of the market, besides furnishing current to the in- 
habitants of the quarter. 

To those who may be surprised at learning that 
the city has established a central station at its own 
expense, it may be remarked that in Paris, probably 
more than anywhere else, there is a very marked 
leaning towards municipal socialism, and that the 
authorities have a tendency for establishing enter- 
prises which they can control themselves, and 
which, like most other undertakings that are not 
due to private enterprise, are usually failures. This 
is just what has happened to the municipal electric 
station, which has passed through very unfortunate 
experiences, and which has been almost incredibly 
costly, although this is not a part of the question 
which need interest us for the moment. But what 
clearly indicates that the Municipal Council of Paris 
possesses the socialistic tendency just now referred 
to—to the danger of private undertakings—is the 
fact that the municipal area for electric lighting has 
no special limitations, and that in principle the 
authorities have reserved to themselves the right 
of laying mains throughout the whole city. It is 
on this account that a clause has been introduced 
in the terms of the concessions to which special 
reference will be made.* 

It should be explained that the conditions for 
establishing and operating electrical conductors 
over or beneath thoroughfares, are regulated by 
a general decree; but this part of the question 
is departmental and not municipal. The first 
words in the standard form of concession specify 
that French industrials or French companies 
only, are authorised to lay in the ground be- 
neath the roadways or sidewalks, wires, or cables 
intended for the transmission of electric currents 
for lighting or for motive power; anything like 
monopoly is excluded from these concessions, which 
is somewhat rare in France, the city being able to 
accord other and similar concessions for the same 
roads. The duration of the privileges granted is for 
18 years, and we shall see directly under what condi- 
tions they will ultimately become extinguished. In 
each special case there is a decree which determines 


* As may be readily supposed, the lighting of the Halles 
Centrales by means of a small station, is much more costly 
than if current was taken from one of the large com- 
panies ; the same condition holds good for the Hétel de 
Ville, where a lighting station has been established 
which is used only two or three times a year on the 
occasion of fétes, 
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the particular conditions of the installation referred 
to, and which also fixes the amount of caution 
money which has to be deposited, and which must 
consist either of State or municipal interest-bear- 
ing bonds, and which are forfeited to the city 
of Paris if the company is guilty of any breach in 
the conditions of the concession. The work of 
laying mains has to be completed under the sur- 
veillance of the municipal administration. We 
have said that they can be placed under the side- 
walks or the streets, but in no case within the 
sewers, which are already too crowded; nor are 
they permitted in the Catacombs, those ancient 
quarries, the endless galleries of which honeycomb 
a large portion of the subsoil of Paris. The conces- 
sion also provides that the conductors may be laid 
in earthenware conduits, in masonry or metallic 
channels, or in any other manner examined or ap- 
proved of by the administration. Asa matter of fact 
the different conductors first laid were naked wires, 
which were afterwards changed for cables, placed 
in conduits ; in 1890 permission was given to lay 
cables, well insulated and protected by outer wire 
sheathing, directly in the ground. Although the 
subject is of much interest, we cannot stop now to 
describe the different types of conductors, but it 
may be mentioned that besides the general prin- 
ciples laid down in the concession, each official 
contract specifies the arrangements that may be 
adopted, with some detail; for example, with 
reference to the permission to lay conductors 
directly in the ground, it is specified that such 
conductors should only be used for continuous 
currents having a maximum of 450 volts; that in 
all street crossings the conductors should be pro- 
tected by cast-iron pipes laid at least 1 metre 
below the ground, and under footpaths at half that 
depth, and in every case at a lower level than 
the gas mains. The conductors laid throughout one 
of the sectors, consist of sheathed and concentric 
cables transmitting alternating currents of 3000 
volts; this system, of course, was only permitted 
under special conditions, which prescribed that the 
conductors should possess an insulating resistance 
of at least 500 megohms per kilometre ; and that 
the resistance through a complete circuit should be 
such that when an earth connection was made at 
any point through a resistance of 2000 ohms, the loss 
of current should not be greater than two-thou- 
eandths of an ampere. But this is a special case, 
and there does not exist any general rule on the 
subject of a minimum insulation ; it is true, how- 
ever, that certain conditions were prescribed in 
1891 that to some extent affected the question of 
insulation. A general clause is introduced in all 
the concessions specifying that conductors may be 
laid only under such circumstances as present no 
danger to individuals, nor inconvenience to public 
services, such as those of telegraphs, telephones, &c 

In practice the administration practically deter- 
mines in complete detail the location of conductors, 
their depth below the surface, and the outside dia- 
meter of the conduits,* with the intention of estab- 
lishing at some future time a municipal system of 
distribution, which would be laid at a less depth ; 
it is for this reason, also, that no conductors are 
allowed nearer than one metre from the facades 
of houses, although exceptions are made to this 
rule in the case of very narrow sidewalks. Be- 
fore any works can be commenced, the con- 
cessionnaires have to submit, to the Municipal 
Council and to the administration properly so 
called, no less than five copies of their detailed 
scheme. A similar onerous condition applies to the 
complete plan of canalisation, of which four copies 
have to be submitted ; on this plan, which is pre- 
pared toa scale of one-thousandth, must be shown 
all the conductors, together with the branches, 
positions of lamps, motors, &c. Conductors 
have to be laid in duplicate, in order to supply 
both sides of the streets, although exceptions are 
made in the case of very narrow streets ; inspec- 
tion pits are provided at short intervals for the 
removal and renewal of the conductors. When 
different companies have permission to lay their 


cables under the same footpath, they can assemble | 





of the administration. It will be seen from the 
foregoing that the concessionnaires are hemmed in 
by a multitude of restrictions which leave them but 
little freedom of action ; these restrictions are, no 
doubt, considered necessary for the maintenance of 
public convenience, and especially in view of the 
probable future action of the municipality. Service 
conductors are led into houses from the main cables 
through conduits, and all auxiliary installations, 
such as circuit controllers, transformers, &c., are 
placed inside buildings clear of the public way. 

The concession contains minute instructions on 
the subject of works properly so called, those of 
first establishment, as well as of repairs and main- 
tenance. Naturally the concessionnaire pays all 
costs of repairs and restoration of public thorough- 
fares interfered with by his excavations, these 
costs being regulated by a schedule of charges 
embodied in the concession; the concessionnaire 
has no remedy against the municipality if his con- 
ductors are damaged during the renewal and 
repairs of the roads under which they are laid. 

The socialistic Municipal Council in Paris has not 
lost the opportunity of interfering in the labour con- 
tracts between the electrical companies and their 
workmen, and although it does not appear clear why 
they should interest themselves in the private affairs 
of the concessionnaires, they have fixed the daily 
period of labour at nine hours ; it is also prescribed 
that the electrical workman and mechanic shall re- 
ceive a minimum hourly rate of wages which shall 
be revised every five years, and, going still further, 
all piecework is prohibited, while the concession- 
naires are compelled to insure their workmen against 
accidents, without making any deduction from their 
pay. If a workman employed by the concession- 
naire is on the labour roll of the Ville de Paris, he 
is entitled to receive the wages given him by the 
municipality, and which are fixed a’; an exception- 
ally high rate. Moreover, to give practical effect to 
a narrow-minded policy too often found existing in 
France at the present moment, the concessionnaire 
is forbidden to employ more than 10 per cent. of 
foreign workmen, while all materials have to be 
furnished by French industrials, and manufactured 
in France. The wonder is that the municipality 
has stopped here, and that they did not decree 
that all raw material must be of French origin also. 

The Ville de Paris undertakes on its part that 
during a period of 18 years it will permit no 
other canalisation than that sanctioned for the 
original concessionnaire, but it reserves to itself the 
right at any time to remove, or order to be removed, 
the conductors of the concessionnaire, if it is con- 
sidered that such a removal is necessary for the 
public good ; presumably this provision is made in 
view of the probable establishment of a municipal 
electric lighting system to be brought into competi- 
tion with private enterprise. The concessionnaire 
pays an annual rental to the municipality of 
100 francs per kilometre of conductor, and 5 per 
cent. of all money received for the sale of current, 
as shown by his contracts with subscribers or by 
the records of the current meters ; if the distribut- 
ing station has been established outside Paris in 
order to avoid the payment of octroi charges, 6 per 
cent. instead of 5 on total receipts is levied by 
the municipality ; the concessionnaire, moreover, 
pays all expenses which are incurred in collecting 
the taxes levied upon him. 

By the terms of the concession it is provided 
that the company can regulate its own tariffs, but 
considering the minute and onerous obligations in- 
curred, and that the company is not at liberty to 
exceed a maximum charge of .045 franc per carcel 
hour, or .45 franc for current equivalent to 1 horse- 
power hour, the privilege appears a somewhat 
limited one. Moreover, the Ville de Paris reserves 
the right to lower this maximum charge every five 
years, if it is considered expedient to do so after 
the examination by a commission composed of two 
delegates of the administration and two representa- 
tives of the concessionnaire ; such possible reduction 
to be proportional to any diminution obtained in 
the cost of producing current by the introduction 
of improved methods.* If once reduced, the charges 


them in one conduit, but the details of the/ under no circumstances will be again increased. 
arrangement must previously receive the approval} Each company has to establish and maintain com- 


pletely equipped laboratories for the photometric 


* At the demand of the Paris Gas Company it was examinations made from time to time by the ad- 


provided that a certain clear distance should be left 
between all electrical conductors and gas mains, amount- 
ing to .20 metre for all conduits from 108 to 162 milli- 
metres in diameter; .30 metre for those from 162 to 


ministration. As regards public lighting, the Ville 


* This provision would certainly result in removing all 


400 millimetres in diameter; and .40 metre for all con-| inducement on the parts of the different companies to 


duits above 400 millimetres. 


improve their methods of working. 





de Paris reserved to itself the right of obtaining arc 
illumination at a maximum price of .026 franc per 
carcel hour, a somewhat vague photometric unit, 
although in any case the price was sufiiciently 
liberal. Special contracts were also made for street 
lighting ; the municipality erects the lamp - post 
and other fittings, while the companies sup- 
ply and maintain at their own cost all the 
electrical fittings required. The stipulated current 
is one of 10 amperes at 45 volts, and the price paid 
is .40 franc per lamp hour, which is about equiva- 
lent to 4 centime per carcel hour ; at this price 
the contracting company has to undertake all the 
charges, but it receives an additional payment of 
8 francs per annum for the maintenance of each 
lamp ; on the other hand, it is subjected, very pro- 
perly, to arelatively heavy fine for any interruption 
in the lighting service. 

Every concessionnaire for the distribution of the 
electric current has, as we have said, to deposit a 
considerable sum as caution money with the munici- 
pality, which has the power to take from it any 
fines to which the concessionnaire may be subjected ; 
in addition to this the authorisation may be with- 
drawn, an unfortunate contingency that may 
happen, for example, if the concessionnaire sells a 
portion of his privileges without permission; if 
he has not commenced working within six months 
after the date of the concession ; if he stops his 
supply of current without a special permit, &c. 
The Ville de Paris reserves to itself the right of 
purchasing the installation by paying during the 
last eight years of the conceded term, a sum 
equivalent to the net mean profit of the undertak- 
ing, the whole of the plant being sold at a valua- 
tion. Atthe normal expiration of the concession 
the city becomes the proprietor of all the mains, 
but it reserves the right of compelling the company 
to remove them at its own expense. The period of 
18 years is a very short one, considering the loss of 
time inseparable from installation, and a more or less 
prolonged experimental period ; already some of the 
companies have made formal applications for an ex- 
tension of their concessions, but this request has been 
definitively refused, the Ville de Paris no doubt 
wishing to control the whole of the electric lighting 
system as quickly as possible. The occurrence of 
several accidents in the streets with conductors, has 
led to the insertion of a special clause dealing with 
this subject, in the concession. Electrical conduc- 
tors protected within metallic tubes have now to be 
insulated with the same care as if they were laid 
directly in the ground ; special precautions have to 
be taken when they pass within .50 metre of any 
metallic mass forming a good conductor; all 
branch service conductors have to be carefully in- 
sulated, while on account of explosions, which have 
sometimes taken place through the infiltrations of 
gas into the inspection pits, it is decided that 
there must be no connection between the latter and 
any gas main, nor even with any other electric 
conductor ; that they must be opened at least every 
three weeks, and be efficiently ventilated. 

Quite recently a decree of the Prefect of the 
Seine has regulated a question which previously 
had been left on one side; this refers to instal- 
lations in private houses, whether those of sub- 
scribers to the electrical companies, or other- 
wise. The conductors must have an insulation re- 
sistance not exceeding 1.80 microhms at 20 deg. 
Cent.; the section of the conductors must be 
suflicient for double the normal current with- 
out raising the temperature higher than 40 deg. 
Cent. In every case the current must not ex- 
ceed 3 amperes per square millimetre of con- 
ductor, for sections of from 1 to 5 millimetres; 
2 amperes for sections of from 5 to 50 millimetres, 
and 1 ampere for larger sections ; these sections 
are in each case doubled for naked wires. Single- 
wire conductors less than ;‘j millimetre in diameter 
are not allowed. Circuit closing devices must be 
so arranged that the melting of a fusible wire does 
not cause short-circuiting ; the fusible wires must be 
easily replaced; they must melt without scattering 
the molten metal, and they must fuse if a current 
three times higher than the normal passes through 
them ; the length of rupture caused by the fusion 
of the wire must ba such that no permanent arc 
can be established. Each wire of the branch con- 
ductor bringing the current into a house has to be 
furnished with a circuit-closer and an interrupter ; 
if transformers are used, another circuit-closer and 
interrupter have to be connected with each of the 
wires of the secondary circuit connected with the 
counter. These arrangements are obligatory in order 
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to insure complete insulation in the installation. A 
double pole switch is placed at the commencement 
of each circuit of every branch and of every sub- 
circuit where the current may be as high as 
5 amperes. A large number of minute details are 
considered in this decree concerning private instal- 
lations; additional insulation in the vicinity of 
metallic masses ; protection within a suitable tube 
in passing through walls, together with additional 
insulating materia! ; the avoidance of sharp bends in 
forming angles; the fixing of conductors without 
nails or hooks, All these and other precautions 
are of the ordinary character, and are recognised as 
necessary by every responsible company. The 
same decree has fixed the method of testing the 
insulation in house installation. On any part of 
the conductors, the insulating resistance expressed 
in ohms must never fall below 5000 E/2, E being 
the difference of potential in volts measured at the 
extreme terminals of the transformers. Minute 
directions are also given as to the means of protec- 
tion that must be provided for persons coming in 
contact with the transformers or other points of 
contact with high-tension currents. 

The general summary which we have given of 
the restrictions placed upon industrial companies in 
Paris engaged in the production and distribution 
of electric current, undoubtedly leaves the impres- 
sion that the London electric companies are in a 
more fortunate position than those of Paris; in- 
deed, it is somewhat difficult to understand that, 
surrounded as the privileges are with restric- 
tions and difficulties of so many kinds, it can be 
worth the while of capitalists and industrials to 
invest large sums of money in enterprises that have 
only a short term of life, and which are subject to 
paralysis from many causes. Presumably, how- 
ever, the production and distribution of electricity 
must be a profitable industry in Paris, or the estab- 
lishment of electrical systems would not have 
reached so high a degree of development. It is 
rather interesting to note that the regulations con- 
nected with similar industries in the provincial 
towns of France differ considerably from those of 
Paris, and we hope on another occasion to consider 
the rules existing in Lyons, Marseilles, and other 
large provincial towns. 





THE LONDON COUNTY COUNOIL AND 
WATER SUPPLY. 

THE water question is again being brought before 
the London County Council, the Parliamentary Com- 
mittee of that body having prepared a report on the 
subject for presentation. This report naturally deals 
with what may be described as the political side of the 
problem ; the engineering aspect only being referred 
to incidentally. ‘If the Council,” it says, ‘‘should 
adhere to the opinion expressed by the late Council 
in February, 1895, that the true solution of the 
problem of future supply is the provision of a new 
source rather than the extension of present sources, 
it might be necessary for the Council to oppose the 
Bill ;” the Bill in question being one promoted by 
certain of the water companies to seek powers for 
construction of the Staines reservoirs. We have so 
recently dealt with the question of rival sources of 
supply,* that we may leave that branch of the sub- 
ject for the present ; although we shall, doubtless, 
have to return to it again before long. For the 
present, however, we have to do with the politics 
of London water supply. 

In our issue of October 18 last we made reference 
to the recommendation moved by Mr. Hughes that 
the Council should invite the Government to deal 
with the water question or to appoint a Royal Com- 
mission. The following was the wording of the 
recommendation: ‘*That, desiring the supply of 
water in the metropolis and the surrounding dis- 
tricts should be in the hands of a public authority, 
and with a view to a complete agreement with all 
parties concerned over the entire area supplied, the 
Council do invite Her Majesty’s Government either 
to deal with the question themselves or to appoint 
a Royal Commission to do so.” An amendment, 
moved by Mr. Stuart, ‘‘That the Bills for the 
purchase of the London water companies be 
proceeded with,” was rejected, and, finally, at 
an adjourned meeting, held on October 22, 
the following amendment was adopted: ‘ That 
the Council, having decided not to proceed 
with the suspended Water Bills, and desiring that 
the Council should be the water authority for 


* See ENGINEERING, pages 273, 485, and 514 ante. 





London, it be referred to the Parliamentary Com- 
mittee to report to the Council, without delay, the 
lines on which they suggest the Government should 
be asked to legislate.” 

The report now under consideration is the result 
of the recommendation, as amended, having been 
passed. A perusal of this report affords an excel- 
lent lesson as to the folly of asking for too much. It 
will be remembered that when the Lambeth Water 
Transfer Bill was brought on in the House of Com- 
mons last spring by the late London County 
Council, Mr. J. Stuart acting as sponsor, a 
clause was introduced giving an express direction 
that the arbitrators (who were to adjudicate) in 
determining the value of the undertakings should 
have regard to various circumstances tending to 
lower the value of the company’s property ; and it 
further provided that no addition should be made 
in respect of compulsory sale, and that no allowances 
should be made for back dividends beyond a period 
of six years, or in regard to any assumed increase 
of rateable value. The Bill, it will be remem- 
bered, was read a second time and then referred to 
a hybrid Committee.* It is satisfactory to know 
that the Committee of the House refused to place 
the property of water works companies on a dif- 
ferent footing to other property, and expressed its 
conviction that the arbitrator should have it in 
his discretion to accept all evidence and to give 
effect to the considerations submitted to him as he 
in his discretion should think right. The report 
to the London County Council we are now deal- 
ing with states that ‘‘ the Council thereupon sub- 
mitted a substituted clause to the effect that in 
ascertaining the value the arbitrator should con- 
sider all the circumstances of the case and the 
contentions of both parties, with power to deal 
with the eame with an absolute and unfettered 
discretion, and as fully and effectually as could be 
done by Act of Parliament.” This clause, as the 
report points out, would have committed the 
ratepayers to purchase the undertakings at what- 
ever price the arbitrator in his discretion 
might award, including an allowance for compul- 
sory sale and back dividends. Naturally this 
would have been the case, and it is somewhat 
amusing to note the tone of indignation with which 
such an eventuality is contemplated by some of the 
County Council. For our own part we do not see 
why the ‘‘ratepayers of London” should expect 
greater indulgence corporately than they would 
demand individually. So far as we can cee, the 
position that some wish to take up is this: ‘‘ We 
will refer this matter of the purchase of your pro- 
perty (the water companies’ property) to arbitration. 
If the award should be favourable to us, you must 
abide by it; if it be favourable to you, we shall 
repudiate it.” Fortunately the House of Commons 
could not be persuaded to take so one-sided a view, 
and the consequence is the Bills—for there were 
eight in all—have been withdrawn. 

It is not a very popular thing just now to say 
anything in support of water companies, but we 
often think people who criticise them so severely, 
and clamour for the confiscation of their property, 
might remember they are composed of units which 
can suffer, and have the needs of ordinary mortals ; 
such as butchers and bakers, or even members of 
the London County Council. However, the London 
County Council will have nothing to do with an 
‘unfettered ” arbitrator. They say : ‘‘ Purchase on 
such terms (i.e., terms above referred to) would be 
contrary to the policy which has hitherto prevailed at 
the Council, and ought not to be undertaken with- 
out full consideration.” 

The report next proceeds to give some of the con- 
siderations which led the Parliamentary Committee 
to advise, in October last, that the Government 
should be asked to deal with the question. In the 
first place, the county of London comprises only 
one-seventh of the area over which it expressed a 
desire to be water authority. The area of the 
possible supply of the eight water companies is 620 
square miles in extent, of which that of the county 
of London is 121 square miles only. The City and 
Metropolitan Police district embraces 701 equare 
miles, and outside this area, again, are certain out- 
lying districts covering about 144 square miles, 
which, in the opinion of the Commissioners of 1893, 
should be included within the water area. The 
total area, therefore, to be provided for is 845 
square miles. The districts outside the county, 
though only containing at present a population of 
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1,250,000, or one-fourth of that of the county of 
London, may, by 1931, possess a population exceed- 
ing that of London. It is, therefore, largely the grow- 
ing needs of Outer London that will render the provi- 
sion of new or improved sources of supply necessary. 
Under these circumstances the Committee consider 
it essential for the complete settlement of the 
question that ‘‘ a body should be created which will 
represent the interests and command the confidence 
of the water consumers throughout the water area.”’ 
That is an excellent proposition, the setting forth 
of which proves the wisdom of that *‘ full considera- 
tien’ to which reference has already been made. 

Toa conference of representatives of ‘‘ outside 
authorities,” held in July of last year, the County 
Council submitted proposals which it is as well to 
quote now we have their full text, as it avowedly 
shows the system of water management and dis- 
tribution which was contemplated by the Council. 
The proposals were as follows : 

‘*], That the Council should be placed under 
the obligation to supply water to the local authori- 
ties outside the county, but within the area at 
present supplied by the metropolitan water com- 
panies, upon such terms as may be agreed or 
decided by arbitration. 

‘2. That any local authority outside the county 
should have the option of either purchasing on 
suitable terms so much of the works of distri- 
bution as is appropriated to the district of such 
local authority, with a right to a supply of water in 
bulk from the London County Council on terms to 
be arranged ; or else of having water eupplied 
direct by the London County Council. 

The surrounding districts, however, would have 
none of these terms, they being practically unani- 
mous in declining the offers. The chairman of 
the Middlesex County Council stated that the pro- 
posals were ‘‘entirely unacceptable not only to 
Middlesex, but also to Surrey and Kent ;” and 
further contended that as the sources of supply 
were beyond the county of London, and were 
within the counties of Hertford, Middlesex, and 
Surrey, those counties should have the right of 
purchasing the proportions of the undertakings 
which were appropriate to the county. This was 
a serious blow to the London County Council, 
and, with the check to their ambition recently re- 
ceived in Parliament, naturally gave pause to the 
perhaps over-confident career that had been 
mapped out. ‘‘ A most gerious departure from the 
system originally contemplated ” was, we are told, 
consented to. The London Council agreed to give 
to the Surrey Council the option of purchasing not 
only works of distribution, but also a portion of 
the sources of supply. That principle having been 
once conceded, the Council was committed to the 
policy of complete severance of the outside districts 
from London. 

Taking all these points into consideration, the 
Parliamentary Committee recommend ‘‘that the 
Government be asked to constitute by Act of Par- 
liament a public authority for the whole water area.” 
They would suggest a body composed of ‘* mem- 
bers nominated by the London County Council, the 
City Corporation, and the home counties, with the 
addition of nominees of the Local Government 
Board, and of a sufficient number of co-opted 


-members possessing special knowledge and qualifica- 


tions.” The body, when formed, should have 
power to purchase the undertakings of all the com- 
panies, either by agreement or by means of special 
powers conferred by Parliament. 

What will come of these suggestions remains to 
be seen, as the matter has yet to be brought for- 
ward, and the proposals may be very much 
modified before they go to Westminster. We have 
previously given our reasons for wishing that the 
county councils should have extended powers, and 
additional business should be brought under their 
control. The more they have todo the more im- 
portant they become, and for this reason are likely 
to attract better men. On the other hand, the 
London County Council has done much to estrange 
the confidence of citizens, and we do not wonder 
that the ‘‘ outside” bodies stood somewhat aloof. 
In any case it is to be hoped that the proposed autho- 
rity to be created will settle the great water ques- 
tion on equitable and not unnecessarily extravagant 
lines. 


A SPHERIOAL CATENARY IN STEREO, 

Tue catenary or chain curve, which was believed 
by Galileo to be truly a parabola, has long been re- 
cognised as possessing a mathematical individuality 
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of its own. The properties of the plane catenary 
have been exhaustively explored in connection with 
the theory of suspension bridges ; but non-planar 
catenaries form a vastly more difficult subject, and 
were until lately regarded as having equations only 
reducible to the form of an elliptic integral. Pro- 
fessor A. G. Greenhill, who has devoted much time 
to such investigations, has, however, arrived at an 
important simplification in a special case, of which 
the following notes will give some idea to those of 
our readers who tread this higher mathematical 
level. 

The spherical catenary here represented in 
stereo may be viewed also without a stereo- 
scope in two different ways, as was long ago ex- 
plained by Brewster. One way is by holding the 
finger half-way between the eye and the diagram in 
such a position that when the left eye is shut the 
point of the finger coincides with the centre of the 
left-hand figure, and when the right eye is shut, 
the point of the finger coincides with the centre of 
the right-hand figure. On looking steadily at the 
finger and then suddenly withdrawing it, a solid 
elobe is seen half the size of the figures, but dis- 
torted and perverted ; the thick lines which are 
meant to indicate—perhaps in a somewhat exag- 
gerated fashion—that they are nearer the eye than 


pseudo-elliptic integrals depending on quinqui- 
section, must satisfy equations of the form— 
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to satisfy these three given equations is so com- 
plicated as to be impracticable by ordinary elimina- 
tion ; but Professor Greenhill has employed an- 
other method or formula depending on the general 
theory of elliptic functions, whereby the ratio 
H/L can be arrived at, and thence all the coefficients 
found. The special result indicated by the figure 
leads to 
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the thin lines, appear further off. The other 


The small circle in the lower hemisphere shows 


of safety of the legs of some of the enormous 
animals exhibited might not be without interest 
to an engineer of a contemplative turn of mind. 
As usual, however, a number of firms exhibit 
engines and agricultural implements, remarkable 
alike for design and workmanship. Whatever the 
condition of agriculture may be, it would appear 
from the exhibits that there is at least one industry 
in the country in a flourishing condition, viz., the 
travelling showman’s, the most elaborately fitted 
road engines in the hall having been designed for 
this class of work. One of these was shown by 
Messrs. John Fowler, and is a compound engine 
of 10 horse-power nominal, spring-mounted, and 
fitted with a winding forward drum rope, steam 
water - lifter, injector, and two water tanks. 
A dynamo, carried on brackets in front of 
the smokebox, can be driven from the engine, 
which is fitted with a sensitive type of 
governor, thus insuring regularity in the light 
produced. A smaller sized simple traction engine, 
intended for farm work, is alsoshown ; and another 
exhibit of interest is formed by the models and 
‘samples of light railway plant and rolling stock. 
In certain parts of Germany ordinary railway 
trucks of standard gauge are carried right on to the 
farms on light narrow gauge temporary lines, and 





it can only be hoped that those set in authority 
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method is to fix the eyes as if looking at a distant 
object, say 20 ft. or 30 ft. behind the diagram, and 
if care be taken to keep the centre line of the figures 
out of winding with the centre line of the eyes, a 
solid globe will be seen in its natural configuration 
as intended by the drawing, and as large or larger 
than the figures. Most people will, however, 
prefer to use a stereoscope. A simple appliance for 
the purpose consists of two lenses 6 in. in focal 
length in a frame, the distance between their centres 
being about 3 in., and adjustable within small 
limits to suit different pairs of eyes. The frame 
can be held in the hand when viewing the diagram. 

The equation of a chain hanging on a smooth 
sphere is easily found to be, by the method of 
statics, 

Ad: 


si i vz! 
where 


y = longitude ; - = sin latitude ; 

A =a constant; Z = (1— =*) (k-—-z)* — A’; 

h = depth of directrix-plane below centre of sphere. 

If the chain closes on itself and has a given 

number of loops, this elliptic integral, which is of 
the third kind, becomes pseudo-elliptic ; that is, it 
is equal to the sum of an elliptic integral of the 
first kind and an inverse circular function. The 
former term can be made to vanish by putting its 
coeflicient = 0, and the solution of this equation 
gives the value of the parameter to be substituted 
in the latter term in the cases where we want this 
term by itself to constitute the complete result. 
In every such case examined so far, the result 
turns out to be imaginary except in that delineated 
here, which is therefore, so far, unique, and the 





curve is simply an algebraical spherical catenary. 
The coefficients of this term, by the theory of 





where the pressure on the sphere becomes zero ; 
below that the chain rests on the interior of the 
hollow sphere. The tesselated background indi- 
cates the position of the horizontal directrix-plane. 
The tension at any point of the catenary is the same 
as in a vertical chain hanging to the directrix-plane, 
similar to the property of the plane catenary. 

Although the integration of the equation first 
written, subject to the conditions given in the two 
equations which follow it, is a work of great 
labour, yet the verification of the final results can 
be done in a few minutes by differentiating them, 
and those who enjoy such work would find it an 
agreeable exercise. The mathematics of the sub- 
ject are due to Professor A. G. Greenhill, F.R.S., 
and will appear in the Proceedings of the London 
Mathematical Society for the current year ; the 
numerical calculations and the diagram have been 
made by Mr. T. I. Dewar. A model of the 
catenary was exhibited at the last soirée of the 
Royal Society. 

The engineer may ask why so much time and 
labour should have been expended with such an 
apparently trivial object. The mathematician and 
the physicist are mutually complemental. The in- 
vestigation is one of a series of researches made for 
the purpose of widening the boundaries of our 
knowledge of an abstruse subject of pure mathe- 
matics, and the illustration is one of the simplest 
mechanical applications of the theory. 








THE SMITHFIELD CLUB SHOW. 
THE annual show of fat cattle at the Agricultural 
Hall, Islington, organised by the Smithfield Club, 
was opened on Monday last. With the bovine and 
other live stock there exhibited we do not, of course, 


over us will allow similar work to be done in this 
country in the near future, but as yet there are no 
signs that the public are prepared to accept the 
small risk of life and limb inseparable from such 
undertakings if they are to prove a commercial 
success. For the first time Messrs. Marshall, 
Sons, and Co., Limited, of Gainsborough, exhibit 
a compound traction engine of 8 horse-power 
nominal. The absurdity of the latter term is well 
illustrated by this engine, as its actual output is 
30 brake horse-power, or nearly four times the 
nominal. A second compound traction engine 
of 6 horse-power nominal is also shown, in 
which arrangements are provided for working 
both cylinders with steam direct from the 
boiler when desired, thus greatly increasing 
the power available in emergencies. An illus- 
tration of Messrs. Marshall’s traction engine 
will be found on page 731. A highly finished 
horizontal engine, fitted with Dr. Proell’s auto- 
matic expansion gear and steam valves, and with 
Corliss exhaust valves, is also shown at this stand. 
It has a single jacketed cylinder, 10 in. in diameter 
by 24 in. stroke, and is capable of giving 46 to 67 
indicated horse-power when supplied with steam 
at 100 lb. pressure per square inch. A traction 
engine of 6 horse-power nominal is also shown by 
Messrs. Ruston, Proctor, and Co., Limited, of 
Lincoln, as well as an 8 horse-power portable 
engine. They also show a horizontal portable 
engine fitted with a simple automatic expansion 








gear operating drop valves. This engine has a 
steam - jacketed aleler 11 in. in diameter by 
20 in. stroke. A small electric lighting engine of 
the double-acting type, and intended to run at 400 
revolutions per minute, is also to be seen at this 
stand. It has acylinder 6? in. by 6 in. Being 





propose to deal, though speculations as to the factor 





open-fronted, special arrangements for lubrication 
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have been necessary, but as fitted there is no diffi- 
culty whatever in keeping the working parts pro- 
perly oiled whilst the engine is running. 

The most interesting exhibit on the stand of 
Messrs. Weyman and Hitchcock is a portable oil 
engine giving 12 horse-power on the brake. Such 
engines are sure of a prosperous future, though it is 
remarkable that their development should have 
been left to this country, in place of being carried 
out in one of the great oil-producing districts of the 
world. The engine in question carries a supply of 
oil and water sufficient for many hours’ run. The 
water is used over and over again, passing from 
the cylinder through an air refrigerator, in which it is 
cooled by the rapid evaporation induced, as it drops 
from a series of perforated trays, by a current 
of air drawn through the cooler by the action of 
the exhaust as it escapes from a blast-pipe up a 
chimney of the locomotive pattern. In short, the 
draught through the refrigerator is obtained in 
precisely the same way as it is in a locomotive. Of 
course, as the cooling is effected by evaporating 
part of the water, a certain ‘‘ make-up” is re- 
quired, but the amount is small. Messrs. Richard 
Hornsby and Sons, Limited, of Grantham, show a 
6 horse-power traction engine, harvesting machi- 
nery, thrashing machine, and other agricultural 
tools, as well as the Hornsby-Akroyd oil engine in 
both the fixed and portable forms. These latter, 
it will be remembered, have gained first prizes at 
the Royal Agricultural Society’s Show. A traction 
engine, shown by Messrs. Wallis and Steven, Limited, 
of the Northants Iron Works, Basingstoke, is of 
interest in being fitted with a variable expansion 
gear of the Rider type. The cut-off can, however, 
be controlled either by hand or by governor, so 
that under no circumstances is it necessary to 
throttle the steam supply. Messrs. J. and H. 
Maclaren at their stand show a high-speed traction 
engine with which 12 miles an hour can be made 
ona good road. Of course our paternal Govern- 
ment as yet prohibits the use of such engines here, 
but in India, Australia, and New Zealand they have 
proved very useful, and, in fact, in the latter 
country have been employed in passenger service. 
As usual, Messrs. Clayton and Shuttleworth, of 
Lincoln, have a large and varied display of agri- 
cultural engines and implements, whilst traction 
engines of different sizes are shown by Messrs. 
Charles Burrell and Co., of Thetford; Messrs. 
Aveling and Porter, of Rochester ; Messrs. Richard 
Garrett and Sons, of Leiston, Suffolk ; and Messrs. 
W. Tasker and Sons, of Andover. Messrs. Ran- 
some, Sims, and Jefferies, in addition to engines, 
show an aerating plough which makes a furrow 
18 in. deep, and is intended to be drawn by four 
horses. A large variety of other agricultural 
implements is also to be seen at this stand, 
the most interesting being, perhaps, a potato 
digger and a potato planter. Messrs. Howard, of 
the Britannia Iron Works, Bedford, in addition to 
other exhibits, show their new Kent balance plough, 
which gained the first prize at the recent North 
Kent ploughing match. An implement exhibited 























for the first time is the new Champion Cultivator, 
which is claimed to have a very light draught for 
the work done. Another new exhibit is a ‘‘ per- 
petual” baling press, the working of which has 
been rendered largely automatic, the output 
being correspondingly increased. Messrs. Crossley 
Brothers, of Manchester, have this year a stand in 
the main hall, and show a portable oil engine, whilst 
at the stand of Messrs. E. R. and F. Turner, of 
Ipswich, are to be found a large selection of corn 
mills. The stand of Messrs. Robinson and Auden, 
Limited, of Wantage, Berks, is occupied by several 
types of engine, the most interesting being a high- 
speed vertical engine, fitted with a new type of shaft 
governor, which we illustrate above. The principal 
feature of the device is the absence of moving 
Joints, the position of the shifting eccentric being 





controlled by flexible springs instead of by pivoted 
arms, as in most governors of this type. The two 
springs A, A areattached at one end to the governor 
drum, and at the other to the shifting eccentric ; a 
straight line motion of the Watttypeisthus produced, 
and the centre of the eccentric can accordingly only 
move along a definite line, its throw being depen- 
dent upon its position on this line at any time. 
The two curved springs B, B are attached at their 
lower ends to the governor casing, and at the other 
to a cross-piece as shown, whilst at the middle of 
the length they are loaded with heavy balls. When 
the speed rises, these balls fly outwards, and the 
cross-piece consequently moves towards the shaft 
centre. A strip of steel connects this cross-piece 
with the shifting eccentric, which accordingly 
follows the motion of the former. The standard 
speed of the engine can be altered within wide limits 
by pinching together the lower ends of the curved 
springs. To this end they are connected to the casing 
by means of short levers as shown, the lower ends of 
which are pivoted to the drum, whilst the outer ends 
are connected by a right and left hand screw. A 
pinion keyed to the middle of this screw allows the 
latter to be rotated by the motion of a rack, which, 
it will be seen, passes through the casing, and can 
be advanced or withdrawn by manipulating the 
handwheel shown. 

A large variety of engine fittings, &c., areshown 
by Messrs. W. H. Wilcox and Co., of 34 to 36, 
Southwark-street, London, S.E., in the arcade 
gallery, whilst, in the arcade proper, Messrs. Pfeil, 
of John-street, Clerkenwell, have an exhibit of 
machine tools, the most noteworthy being a port- 
able keyway cutter for shafts. This cutter is of the 
traversing drill type, the traverse being effected by 
acrank motion. In the gallery of the main hall 
there is a display of harvesting and mowing machi- 
nery, the well-known Canadian firm, the Massey- 
Harris Company, of Toronto, Messrs. Bamford 
and Sons, of Uttoxeter, and Messrs. Harrison, 
McGregor, and OCo., of Leigh, being all repre- 
sented. 





THE WEATHER OF NOVEMBER, 1895. 
In November, in the British Islands, the warmest 
wind is the youth, the coldest the north, and the 
weather is warmer during daylight with overcast 
than with clear sky, though markedly colder at 
night with starlit than with clouded sky. Solar 
radiation has little or no effect in warming the air, 
but terrestrial radiation is active in cooling it. 
Moreover, November is the month least subject to 
cold spells and to droughts or floods. It is more 
equable in its weather than any other month. 
Serene weather is characteristic of the second week. 
This includes Martinmas, the 11th old style, and 
astronomically is the 23rd now. Notwithstanding 
the change of date, people still ‘‘ Expect St. Martin’s 
summer, halcyon days,” which saying commemo- 
rates the brief spell of sunny weather in some 
years experienced about the middle of the month. 
These principles have been prominent during the 
past month, which has had a resultant wind from 
the south, mild weather, temperature exceeding the 
average by 6 deg. in the south-west of England, 
about the normal amount of rain, though it was 
spread over many days. Unusually high tempera- 
tures, a few frosty mornings, and rough winds have 
been the most marked features of the weather. 
The mean pressure and temperature of the air at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 








| 
. Mean 

Mean Difference Difference 
Positions. | pressure. | from Normal. Tempers-| trom Normal. 

in. in deg. deg. 
North 29.67 below 0.10 45 above 3 
South 29.85 as | 53 eae 
West 29.72 99 16 47 once 
East 29.90 above .03 46 a, 
Central 29.80 below .08 47 ~ = 











The distribution of rain in quantity and fre- 
quency may be inferred from the following results : 











Places. | Rainy Days. | Amount. PR mcg socal 
| in. in. 
Sumburgh .. 22 4.11 0.05 less 
Scilly .. oe x 25 4.91 1.19 more 
Valentia ..  ..| 24 5.76 0.84 4, 
Yarmouth .. oo| 16 | 2.39 0.67 lesa 





The winds were from the 8.E. quarter till the 





6th, then from S.W. till the 18th, again from S.E. 
till the 21st, from N.W. on the 22nd, N. next 
day, then E.N.E. to S.E. till the 29th, shifting to 
N.W. on the 30th. These daily general directions 
of the winds over the islands give a resultant from 
S., or S. by W., taking their estimated force into 
the computation, though the mean distribution of 
atmospherical pressure indicates S.W. At Green- 
wich the pressure of wind much exceeded 10 lb. 
on the square foot on the 6th, 10th, 11th, 15th, 
16th, and 23rd. It is scarcely safe to infer from 
these records that the storms were more than 
usually violent, as anemographs are uncertain in- 
dicators. The centres of cyclonic disturbances 
passed chiefly over the north-west skirts of these 
islands. A storm centre appeared off the west 
of Ireland late on the 4th, travelled northward 
along the west of Scotland, and _north-east- 
ward to Norway by the 7th. Meanwhile a 
smart storm came over south England, passing to 
the North Sea. On the 10th a cyclonic centre was 
situated off the west of Ireland, which, during the 
next two days, passed over these islands to the 
north-eastward. On the 15th a cyclonic centre 
appeared west of the Hebrides, and advanced next 
day towards Norway. On the 22nd yet another 
appeared north-east of Scotland, and travelling 
down the North Sea caused a severe north-easterly 
gale in the Channel ; otherwise these storms were 
attended by strong gales from S. to 8. W. over the 
entire kingdom. Atmospherical pressure was least, 
_— on the 11th ; greatest, 30.55 in., on the 
th. 

The mean temperature of the air at 8 a.m. Green- 
wich time for the entire area of the British Islands, 
at sea level, was, on the Ist, 43 deg.; 4th, 40.5 
deg.; 7th, 51 deg.; 12th, 44.5 deg.; 16th, 50.5 
deg.; 18th, 42.5 deg.; 21st, 50 deg.; 24th, 40 deg. ; 
30th, 47 deg. The highest temperature, 65 deg., 
was reported at Cambridge on the 16th ; the lowest, 
21 deg., at Fort Augustus on the 3rd. At8 a.m. 
on the Ist, while the temperature at Scilly was 52 
deg., Nairn had only 29 deg.; 2nd, Spurn Point, 
48 deg., Nairn, 24 deg.; 3rd, Scilly, 52 deg., Nairn, 
25 deg.; 4th, Dungeness, 53 deg., Parsonstown, 27 
deg.; 16th, Oxford, 61 deg., Parsonstown, 37 deg.; 
17th, Pembroke, 52 deg., Loughborough, 32 deg.; 
18th, Valentia, 53 deg., Loughborough, 30 deg.; 
23rd, Shields, 45 deg., Nairn, 24 deg. Reckoning 
by the weather notations, clear days varied between 
nine in the central and one in the north ; overcast 
between 20 in the north and 10 in the west district. 
Fog was prevalent on six days in east England, 
mist on three in central and south England. Most 
sunshine might hence be inferred for Ireland and 
central England. In east England the last 11 days 
were continuously overcast and gloomy ; when fog 
did not obscure the sky, clouds did, and the latter 
days were incessantly rainy, with humid warm air. 
Aurora was seen in many places in Great Britain 
= the 9th, and on six other nights in north Scot- 
and. 

On the 6th, 1.35 in. of rain was measured at 
Donaghadee ; 11th, 1.41 in. at Belmullet; 16th, 
1.10in. at Roche’s Point, 1.39 in. at Holyhead ; 17th, 
1.54 in. at Holyhead. The general sodden condi- 
tion of the soil checked wheat-sowing operations. 
The autumn has been favourable to farmers, ex- 
ception being made of the severe frosts in October. 
The yield of wheat is found to be under the average, 
though of high quality in grain, very poor and 
short in straw. 

The metropolitan death-rate was about 19. 
Deaths from diseases of the respiratory system 
reached a maximum, and from diarrhcea a mini- 
mum, in the week ending the 9th. 

For the four weeks ending the 30th, the duration 
of bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 21, 
south Ireland 31, north Ireland 29, Channel Isles 
26, east England 22, south-west England and west 
Scotland 21, central England and east Scotland 18, 
south England 17, north-east England and north 
Scotland 16, north-west England 15. 





NOTES. 
Tue SHIPBUILDING DisPUTE. 

Tue strike on the Clyde and at Belfast is ina 
fair way of being settled, as a result of the confer- 
ence which has been sitting under Lord James, 
because, although the delegates have preferred to 
submit the employers’ offer to the ballot of the 
Clyde and Belfast engineers rather than decide 








740 


ENGINEERING. 


[Dec. 13, 1895. 








themselves, there is a strong presumption that the 
concessions of the masters will be accepted. The 
terms offered are distinctly advantageous to the 
men. The Clyde men at the conference asked an 
immediate advance of jd. per hour all round, with 
a like advance in April to all men having 7j}d. or 
less per hour. The masters offer the immediate 
advance of }d. per hour, equal to 134d. per week, 
to all men having less than 7d. an hour, and a 
further advance of fd. per hour all round in Feb- 
ruary next. The difference is very slight, affecting 
only those men with 7d. to 7}d. per hour. The 
3elfast men asked an advance of ls. a week now, 
and another ls. a week in April. The masters offer 
1s. a week in February. Another point is that the 
men agreed that when the increases came into effect 
wages should remain unchanged for four months, 
and after that changes should only be made upon a 
month’s notice being given on either side. The 
employers stipulate that there must be six months’ 
quiescence with a month’s notice. After all, the 
difference between the masters’ and men’s terms is 
small; the difference on six months’ pay would 
hardly recoup the men for their extra week’s idle- 
ness now. It will be remembered that at the 
Carlisle conference the Clyde men were offered 
fd. an hour, with the proviso that they should not 
make any further demand for six months, while 
the Belfast men were to have }d. per hour in 
March, ‘‘ if the condition of the trade then warrants 
it,” with six months’ permanence. Until February 
the Clyde engineers will have an advantage over 
the shipbuilders, who compromised their demand 
for a 5 per cent. advance to commence from that 
date. But after that month the superiority will 
be lost, as 5 per cent. on s riveter’s wages may 
easily exceed 2s. a week. It may be asked whether 
the fruits of the strike are worth what they have 
cost. Even if the men succeed in getting all they 
demand, it will take more than a year to make up 
the immediate loss through the strike, and in ad- 
dition the strike has inflicted a considerably 
greater loss on other classes of labour. Such 
Pyrrhic victories will not bear analysis, and were 
the working classes wisely led they would not 
be risked. The one good feature of the whole 
affair is that it has welded the employers in the 
north of England and Scotland into a compact 
body, which has stood the strain of this long dis- 
pute without the slightest sign of breaking down. 
For the future—the immediate future at any rate 
—the method of attacking the trade in detail by 
bringing the entire strength of the union to bear on 
one or two firms is at an end. The present state 
of affairs makes for peace. Two strong and 
responsible associations, both conscious of the 
cost of a struggle, can be relied upon to re- 
gulate wages with fairness. The masters, with all 
their show of unanimity, dare not risk their 
federation by denying an advance at a time when 
it could be fairly and properly demanded, because 
they know that under such circumstances the 
weaker members must fall away. The labour 
leaders, on the other hand, will be able to keep the 
more hot-headed of their constituents in check by 
showing them the compact forces ranged against 
them, and thus they will escape from the unpleasant 
position of being pushed forward faster than they 
care to go. The Amalgamated Society of Engi- 
neers has plenty of work before it in the better 
organisation of its finances. 


Tue Kane-PENNINGTON Motor. 

In view of the great interest which is being 
evinced in the Kane-Pennington motor, our readers 
will be interested to learn that Mr. John B. Carse, 
manager of Messrs. Thomas Kane and Co., of 
Chicago, is at present at the Hétel Métropole, 
London, and that Mr. Pennington will join him 
there to-morrow. Mr. Carse has with him a cycle 
engine, weighing about 20 lb., end giving 2 horse- 
power at 500 revolutions a minute. There have also 
arrived in this country some vehicle engines of 4 
horse-power, together with a stationary engine of 
larger size, and in ashort time these and a horseless 
car will be on exhibition. The small cycle engine has 
two cylinders working on to a double-throw crank- 
shaft which forms the driving axle of a bicycle. Each 
cylinder is formed of a piece of steel tube, and this 
tube is carried forward to be bolted to the main 
bearing, one side of it being cut away to allow the 
crank to revolve and the connecting-rod to be seen. 
The two cylinders are bound together at the rear 
end by an arched air and oil pipe. Into an open 
branch in the middle of the pipe, oil—‘‘ gasoline or 





common kerosine”—is dropped, and is sucked for- 
ward, together with air, on the suction stroke of 
the piston, the Otto cycle being followed. On 
the return, or compression, stroke, the air and oil 
are prevented leaving the cylinder by an automatic 
non-return valve on the air pipe. The explosion 
and exhaust strokes follow in due course, just as 
in a gas engine, the exhaust valve being opened by 
a cam driven by gear wheels at half the speed of 
the crankshaft. The diameter of each cylinder is 
24 in. and the stroke Gin. So far it will be under- 
stood that the motor is an exceedingly simple form 
of gas engine, with drawn tube for cylinders and 
framing, and without governor, flywheel, or water 
jacket. It is the method of generating the gas that 
constitutes the novelty. Oil is drawn into the 
cylinder in the form of spray, and is probably de- 
posited on the hot walls. It is vaporised by 
their heat, aided very largely, it is claimed, 
by the action of an electric spark from an in- 
duction coil, the effect being that the walls are 
kept down to a moderate temperature, and the oil is 
gasified at the same time. Of course the radiation 
from the thin steel cylinders also facilitates the 
rapid dispersal of the heat. A second spark fires 
the charge after the crank has turned through a 
considerable arc from the dead centre. The electric 
spark takes place in the cylinder between a fixed 
electrode, and an electrode carried by the piston. 
This latter has an elastic arm which, on the 
back stroke, strikes the fixed electrode, is forced 
back by it, and finally springs over it, making a very 
rapid break. On the forward stroke the elastic 
electrode is again dragged over the fixed one until 
it can fly clear of it. The result is that there is, 
first, an electric spark, produced from a battery 
and an induction coil, just before the end of the 
compression stroke, and, second, another spark in 
the early part of the explosion stroke. As we do 
not profess to understand the action of the first 
spark on the hydrocarbon, we will quote Mr. 
Kane’s account of it : 

‘The flexible electrode is snapped over [the fixed] and 
forms what I term a primary spark just before the ending 
of the backward, or before the explosive mixture attains 
its greatest compression, and is snapped back after the 
cylinder has started on its forward motion, and forms a 
secondary or explosive spark just after the mixture has 
attained its greatest compression. 


“The electrodes coming into contact with each other— 
just previous to the greatest compression of the explosive 
mixture—form a primary spark, which perfects the vola- 
tilisation of the hydrocarbon, and accomplishes what might 
be termed the complete enrichment of the air. The 
motion of the piston continuing to the end of the rearward 
stroke, it immediately returns from its forward motion, 
and the electrodes again contacting form a secondary 
or explosive spark, and actuate the engine. 


‘* All the elements of the hydrocarbons are vaporised, 
the heavier as well as the lighter, and, further, the gas is 
more economically formed by using an electric spark 
just before the mixture has been finally compressed.” 

It is this primary spark, it appears to us, that is 
the principal difference between the Kane-Penning- 
ton motor and those already in existence, and its 
action is sure to be investigated with great interest 
in this country. The vehicle engines, designed to 
propel road carriages, are more heavily constructed. 
The 2 horse-power engines weigh 120 lb., and the 4 
horse-power engines 150 lb. with flywheel. The 
cylinders are jacketed with brass tubes, there being 
two cylinders in the 2 horse-power engine, and four 
in the 4 horse-power engine. Mr. William Baines, 
of 5, Great Winchester-street, is Messrs. Kane’s 
agent in London. 





Sprrep Trrat or H.M.S. ‘‘ Haucuty.”—This vessel 
was taken to sea on the 10th inst. for her final builders’ 


speed trial, Over the measured mile at Whitley the 
First speed registered was 26.667 knots, running south. 
Second mn 26.087 os north, 
Third a 27.169 * south. 
Fourth ss 27.375 me north. 
Fifth ne 28.125 * south. 
Sixth ‘i 28.125 ~ north. 


These six consecutive runs gave a mean speed of 27.241 
knots, and 271 revolutions. The trial was then continued 
to satisfy the condition of three hours’ continuous steaming. 
During these three hours the average speed was 27.4 knots, 
and during re of this time, when passing between Sun- 
derland and Hartlepool, the speed reached 28.7 knots, 
equal to 33 miles per hour, the revolutions of the main 
engines at the time being 392. During the whole of the 
trial the machinery worked with the greatest possible 
satisfaction, without water on any of the engine bearings, 
and the ship was escmeeres 5 | free from vibrations. The 
Admiralty were represented by Mr. H. Loughrin, Mr. F. 
A. Allden, Mr. G. Robson, and Mr. G, H. Andrews. 





THE KANE-PENNINGTON MOTOR. 
To THE EprroR OF ENGINEERING. 

Sr1z,—It was not my intention to have occupied more of 
your space on the above subject, but as the carping 
gentry will not leave me unmolested, I am driven to say 
more in self-defence. All their carping will neither undo 
nor alter an actual achievement, carp they never so 
unwisely. 

It seems that I have to deal with twins this time—born 
humourists again, too, and also anti-American (they have 
it very badly). I allude to the dual signature, ‘* Roots 
and Venables.” These—like twins of more tender growth 
—need a little wholesome correction seemingly. This 
formidable alliance is nothing if not mathematical, 
saying, *‘ A few figures on the basis of Mr. Hollands’ 
‘information’ . . . show that the cylinder would be 
about ;; in. thick.” 

Now the ‘‘information” in my letter most certainly 
affords neither ‘‘ basis” nor data on which the thickness 
of the cylinders could bs calculated, seeing that J give no 
dimensions ; so how, in the name of Bedlam, can they fix 
the thickness in the absence of a given diameter, even 
supposing they had correctly guessed the actual propor- 
tion of the total weight due to the cylinders (which lines 
they appear to have worked on)? ‘“‘ The reader who isan 
engineer ”—in common with myself—would particularly 
like to know this. 

I think this specimen sufficiently illustrates the fallacy 
of their reasoning, so shall not trouble to deal with their 
other remarks. 

I have met gentry of this ‘‘ kidney” before, who have 
mathematically proved (?) that which is actually accom- 
plished to be quite impossible. The history of our most 
important and valuable inventions unhappily abounds 
with irritating instances of this. 

I never did take kindly to an unprovoked attack, and 
can tell these amiably disposed gentlemen that if they 
wish to hear further from me, the foregoing is only a taste 
of what I am prepared to give them. 

With regard to yourcorrespondent Mr. Alfred R Sennett 
(who, at least, does observe common courtesy, and does 
not try to be satirical), I would say that the long stroke to 
which he takes exception has been proved to be one con- 
dition, and an important one, on which the high thermal 
efficiency of this engine depends, in that it affordsa long 
range of expansion, and, moreover, conduces to the cool- 
ing of the cylinders by reason of the great fall of tem- 
perature at the completion of the working stroke. 

I admit that ordinarily a long-stroke high-speed engine 
would be at a disadvantage, but in this case its advantages 
preponderate. 

The question of water jacketing is sufficiently answered 
in my last letter. 

It is diverting to see how the statement made by 
Messrs. Roots and Venables—that the Pennington motor 
carriage was not entered for the American competition on 
November 2—is flatly overthrown by that of Mr. Sennett, 
who alludes to its taking part in the race. 

In my last letter I stated that Mr. Pennington was 
then in England ; I regret that I was misinformed on this 
point, Mr, Pennington’s manager having been despatched 
in his stead, and the former gentleman arrives later on. 

I am, Sir, yours faithfully, 
Sripnry H. Hoiranps, 

Old Charlton, Kent, December 7, 1895, 





WATER-TUBE BOILERS. 
To THE EprToR OF ENGINEERING. 

Srr,—The extraordinary criticisms levelled at the 
Belleville boiler, which appear from time to time in your 
columns, are for the most part so wild and unfounded as 
to render reply unnecessary, but in your later issues we 
observe a paper written by Assistant Engineer Robison, 
of the United States Navy, and published originally in 
the Journal of the American Society of Naval Engineers, 
and reprinted by you in extcnso. This paper calls fcr 
explanation, and where necessary contradiction, from 
ourselves, inasmuch as, if allowed to pass unnoticed, there 
are those who would view Assistant Engineer Kobison’s 
remarks in the light of a semi-official report drawn up by 
a gentleman who had patiently studied the boiler ques- 
tion in France. It will be apparent that such is not the 
case from our criticisms of his statements. 

We venture to suggest that our remarks should be 
printed with the necessary extracts from Assistant Engi- 
neer Robison’s paper, in order that paragraph by para- 
graph our statements and his may be compared, and the 
reader form his own conclusions as to the value of the 
report in question. With the view of economising your 
valuable space, we have as far as possible condensed these 
extracts, in the belief that those specially interested will 
consult the full text of Mr. Robison’s report, appearing in 
your previous issues. We give firat Mr. Robison’s state- 
ment, and following it our remarks. 

1. The extremely small quantity of water in the boiler has made 
the use of an automatic feed regulator necessary. This regulator 
works well when it does work, but fails to work at all often 
enough to destroy all confidence in it. Besides, when the regu- 
lator fails to work, serious accidents often result. 


1. There is now nothing unusual in the adoption of 
an automatic feed for boilers; its use is becoming 
general not only for water-tube but cylindrical boilers, 
and we venture to predict that ere long it will be a usual 
fitting on board the higher class steamers. Fittings of 
this description were probibited years ago owing to the 
danger arising from incrustation of the floats and working 
parts, but in our days the water used in the high-pressure 
marine boiler is so free from impurity, owing to the adop- 
tion of filters and evaporators, that no danger need be 
apprehended from these causes which prose discredit 
on automatic feed devices in days gone by. With regard 
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to its efficient working in connection with the Belleville 
boiler, we have no hesitation in stating that Mr. Robison 
has been misinformed. 

2. The slow circulation of the water causes the tubes to deteriorate 
very rapidly it the water is not pure. The tubes of the lowest 
row are made very thick, but they wear out very rapidJy never- 
theless, being bent after sires are lighted under the boilers two or 
three times. 

2. This is untrue. For example, the Ortegal, of the 
Meseageries Maritimes Company, has been practically 
in continual service for 10 years past, and no extra- 
ordinary difficulties have been experienced with the tubes. 
The average number of tubes changed per annum on board 
large vessels running between Marseilles and Australia 
appears to be at present lees than 1 per cent. There is 
no perceptible wear in the bottom tubes. If slow circula- 
tion and impure water were to have this effect, what 
would become of the furnace crowns of — boilers, 
in which the circulation is much slower than in water-tube 
boilers? Mr. Robison has not understood the reason for 
making the bottom tubes thicker than the other ones, and 
it is hardly our place to improve his education. 

8. The system of circulation of the water causes a great deal of 
“ priming,” and this cannot be cured even with the use of a com- 
plicated set of baffle-plates in the steam drum of the boiler, and 
with the addition of a separator between the boilers and the re- 
ducing valve. The reducing valve must also reduce the amount 
of water in the steam, though, as has been seen, this is not the 
prime object of its use. Jt has been estimated by engineers that 
have worked these boilers for several years that the amount of 
water in the steam at the cylinders is never less than 10 per cent. 


3. The statement that 10 per cent. of water is contained 
in the steam delivered to the engine cylinders is incorrect. 
The general opinion amongst engineers who have had sea 
service with these boilers is that the steam is too dry, being 
slightly superheated. When under way there is no priming, 
experiments having shown that the water passing into 
the main separator on its way to the boilers does not 
exceed 1 per cent. of weight of total steam passing 
through pipe. When starting, the boilers hold more 
water than is necessary, and consequently during the first 
few revolutions of the engines a certain amount of water 
passes over into the — and from thence into the 
main condenser, and, if the engines are started very sud- 
denly, this, of course, may enter the cylinders, which is 
more or less the case with all types of boilers, either 
cylindrical or water-tube. All the tests carried out by 
the French authorities have shown that the steam is 
superheated. 

4. The use of the Belleville boilers was said at the outset to be 
sure to give a great gain in economy of fuel. In fact, many engineers 
still seem to think that they are not greatly inferior to the Scotch 
beilers in this respect. The fact is, however, that the arrange- 
ment for the combustion of the coal to take place entirely in one 
place has made the mixing of the gases of combustion very poor. 


4. Perfectly fair trials made upon more than one occa- 
sion both in France and in England prove that the evapo- 
rative efficiency of the Belleville boiler is higher than the 
single-ended cylindrical boiler, and at least equal to the 
cylindrical double-ended boiler when worked under pre- 
cisely similar conditions. In the majority of cases these 
trials have shown a balance in favour of the Belleville 
system, even when compared with the double-ended 
boiler. 

5. The absolute necessity of a sure-acting feed pump has led to 
tho use of a specially designed pump that will always be sure to 
act. This result is obtained at the cost ofa large amount of steam 
for the pumzs, but the result is so necessary that it has been said 
that the pump is what makes the boilers. 

5. This pump uees no more steam than other pumps of 
similar claes, but it is undoubtedly a very valuable part of 
the Belleville system, and to which, we consider, a great 
deal of their success under the varying conditions of sea- 
going work is attributable. 

6. The accessories to this boiler are so numerous that they make 
a considerable addition to the hinery of a veseel. The number 
of separate machines that are required to make this boiler act in 
at all a safe way leads to an exaggerated amount of repairs, and 
the care of the steam-producing plant becomes a more dificulé 
matter than that of the engines. The repairs to the boilers are 
more costly than those for ordinary boilers. Not that any one 
case of repairs is not cheaper than a similar job would be with 
Scotch boilers, but the greater number of repairs has led to greater 
expenses for the Government in the repair shops. The repairs can, 
however, be made in a much shorter time than with the cylin- 
drical boilers, and this must be held to counterbalance in a large 
degree the greate frequency of breakdowns in the boilers, 

6. This is misrepresented ; the mountings are much 
smaller, and consequently better able to support the 
higher pressures than with any other system. The superin- 
tending engineer of the Messageries Maritimes Company 
states that the average cost of repairs to their vessels run- 
ning with Belleville boilers is from 2 to 3 per cent. less than 
with the cylindrical boilers, and this statement, it should be 
remembered, is made by a man who has over 70 vessels 
under his superintendence, the majority of which are fitted 
with cylindrical boilers. 

7. It is also to be noted that all ships that are fitted with these 
boilers have more boilers than are necessary to the running of the 
engines at full power. Thus it is always possible to run at full 
power even with one or more boilers disabled. 

7. No ships are fitted with more boilers than required. 
This is a fallacy arising undoubtedly from the fact that 
the Messageries Maritimes steamers are built for a 174- 
knot speed, whereas competition and the mail contract 
only oblige them to make an average passage of 15 knots ; 
consequently they have always boilers in reserve, and 
work under ordinary circumstances with either only 14 
or 16 boilers under steam. 

8. The advantages of the Belleville boiler over the Scotch 
boiler that are the most appreciated in France are the great gain 
on the weight of the steam-producing plant, even with a reduc- 
tion in the forcing of the boilers, and the ease of raising steam. 


8. With this we quite agree, They are most appre- 








ciated in France, and it would appear by recent events 
greatly valued in other countries besides. 

9. The manufacturers of this boiler claim that it is possible to 
use salt water in it without any bad effects. Though it has never 
been intended that they, more than any other working at a high 
pressure, should be usually fed with salt water, it has been ooca- 
sionally necessary to use salt water in them. The results have 
not been of the best. The tubes were found to be eaten away, 
and the rods of the feed regulator were soon covered with in- 
crustations that prevented it from acting, and so entirely de- 
stroyed the boiler. 


9. Salt water can and has been used for considerable 
periods without any trouble from deterioration or scale in 
the tubes, but certainly salt water is to be avoided where 
possible, Who in our days would think of running cylin- 
drical boilers of 200 lb, pressure fed from the sea? 

10. The D'Allest boilers are not quite so heavy as the Belleville, 
but the jloor space occupied is greater for the same area of grate 
or heating surface. 


10. Counting water to working level with steam up 
they are practically the same weight for the same power 
and steam pressure up to 1801b. per square inch, but when 
the working pressure is increased beyond that point the 
balance is in favour of the Belleville boiler. 

11, As, however, the D’Allest boilers are much more capable of 
being forced than the Belleville (which are uneconomical with 
over 15 lb. of coal burned per square foot of grate), it may be 
said that the space occupied by the D’Allest boilers is not greater 
for the same power than that required by the Belleville. 

11. Burning 30 Ib. of coal per square foot of grate sur- 
face, the Belleville boiler is at least as economical as the 
D’Allest. It is remarkable that the French Government 
does not require the D’Allest boiler to burn more per 
square foot of grate than the Belleville. The require- 
ments for the two boilers in the French service are iden- 
tical. The most economical rate of combustion for Belle- 
ville boilers appears to be from 18 lb. to 20 1b. of coal per 
square foot of grate. 

12. The amount of water in the D’Allest boilers is not, of course, 
so great as in Scotch boilers, but it is sufficient to make the use of 
that bugbear of the practical engineer, the automatic feed regu- 
lator, unnecessary. 

12. No battery of water-tube boilers can be worked 
efficiently at sea without automatic feeds unless extraordi- 
nary pains and trouble be taken by those in attendance. 
Automatic feeds are now being fitted to both water-tube 
and water-tank boilers for warships. 

13. While the D’Allest boilers have not required more coal than 
£cotch boilers for similar engines, the luss-in coal has been with 
the Belleville boilers as much as 42 per cent., as will be seen 
later. 

13. Absolutely untrue. The French Navy upon full 
power trials has obtained at least equal results with coal 
consumption with Belleville and D*Allest boilers. To 
say that the Belleville boiler consumes 42 per cent more 
coal than the Scotch builer is highly absurd, and a state- 
ment not to be seriously considered. It is useless to 
follow the panegyrics of the D’Allest boiler, but it may 
be interesting to compare the progress of the Belleville 
boiler in the Messageries Maritimes Company with that 
of the D’Allest boiler in the only company which has had 
any real experience of its working, viz., La Compagnie 
de Chargeurs Réunis au Havre, 

14. When one considers the fact that the French Government 
requires reducing valves to be placed between the boilers and the 
engines whenever tubulous boilers of any type whatever are used, 
some excuse for the use of the Belleville in preference to the 
D’Allest boiler may be found. 


14. The statements in this paragraph are true. The 
reducing valve is used in order to maintain the steady 
pressure at the engines, or, in other words, toincrease the 
steam reservoir. 

15. They [the Niclausse boilers] are compared only with the 
D’ Allest. as the latter are so evidently suverior to the Belleville that 
it would be waste of time to include a second comparison. 

15. A matter of opinion. It would be interesting to 
know how Mr. Robison arrives at this conclusion, seeing 
that the Friant is the only ship fitted with the Niclausse 
boilers, which has ever been in service, and she has only 
been in commission for a period of about six months. 
How can cost of repairs be compared with such short 
experience ? 

16. The weights of the D’Allest and the Niclausse boilers are 
practically the same for the eame area of heating surface, with the 
same advantage for the Niclausse in regard to the space occupied 
as for the Belleville boiler. But while the Niclausse boilers are 
capable of being forced more nearly to the power of the D’Allest 
than the Belleville boilers are, they are not the equals of the 
D’Allest in their capacity for high powers. 

16. With regard to the question of space and weight, 
the Belleville has the advantage in by far the majority of 
cases. With regard to feeding water-tube boilers in 
battery, we repeat that without automatic feeds they 
require too much attention, owing to the emall amount 
of water carried. This applies to all systems. 

17. The advantages that the D’Allest boilers have are chiefly in 
the matter of economy. As has been said, they are about as good 
as the Scotch boilers, while the Niclausse or the Belleville give 
much poorer results in actual use than have been found from the 
use of ordinary boilers. 

17. The advantages of the D’Allest boiler are, of course, 
a matter of opinion. So far, the majority of marine engi- 
neers who have taken the trouble to study the question do 
not appear so profoundly struck with it. The reasons which 
have induced the French Government to adopt this boiler 
rather extensively are more of a commercial description 
than owing to any superiority it may be supposed to 
possess from an engineering point of view. 

18. Another advantage of the D’Allest boiler lies in the fact that 
the tubes in the rows next to the fires are all Serve tubes, and thus 
much less liable to burn out than ordinary tubes. 


18, Serve tubes have been adopted for the lower rows 





on Belleville boilers without any appreciable advantage. 
They are, we believe, adopted in the D’Allest boilers 
‘* perforce” (because ordinary tubes wil] not stand the 
extreme heat over the furnaces), notwithstanding their 
being almost impossible to clean internally. 

19. The one great advantage of the D’Allest boilers seems to lie in 
their great relative economy over any other tubulous boilers. Mr. 
D’ Allest himself says that this advantage vs almost, if not entirely 
dueto the use of an independent combustion chamber. 


19. Belleville has also experimented with a combustion 
chamber, but found it of very little use. When nearly 
9 1b. of water can be evaporated per pound of coal on a 
12 hours’ trial with feed at 60 deg. and steam at 200 Ib. 
pressure there cannot be very much heat wasted. 

20. The opinion of French engineers seems to be that the 
D’Allest are the boilers of the future, and that, with a few changes 
they can be readily supplied in the place of Scotch boilers, 


20. The true test for water-tube boilers is high pressures, 
and under these conditions it is apparent that the D’ Allest 
bciler, with its tubeplates, is likely to give trouble. 

21. [Reduction in weight] seems to be the greatest if not only 
advantage for the tubulous boilers. The pseudo-advantage of 
quickness in raising steam is one that is more than counter- 
balanced by the always attendant greater difficulty in managing 
the boilers when under pressure. 


21, Purely a matter of opinion. The fact remains that 
the engineers who have been at sea with these boilers 
have distinctly declared in favour of the system. If the 
engineers and stokers of H.M.S. Sharpshooter were 
allowed to speak, their statements would, I think, con- 
vert the most sceptical. 


THE BELLEVILLE BOILERS OF THE *‘ AUSTRALIEN.” 

22. The Messageries Maritimes is one of the greatest steamship 
companies cf France, if not the very greatest. This company 
began the use of Belleville boilers some sive or six yearsago. The 
Cflicials of the company seem to be fairly well satisfied with the 
performance of them, but there is a tendency to obtain some- 
thing that will give better economical results. Designs were pre- 
pared in the last vessel designed (the Ernest Simon) for the use of 
Scotch boilers. There was still a question as to which type of 
boilers would be adopted when I left France. ; 

22. Mr. Robison is again incorrect. The first steamer 
fitted for the Messageries Maritimes Company with 
Belleville boilers was the Ortegal, tried in 1885, ten years 
ago, and now in service with these boilers. Since that 
date the Meseageries Maritimes Company have fitted and 
are fitting a total of some 60,000 horse-power of Belleville 
boilers in their veesels. It should be noted that Belle- 
ville boilers were decided upon for the Ernest Simon, and 
she has now been running some timein the China service. 
Besides, the Messageries Maritimes Company are also fit- 
ting the large mail steamers Chili, Peru, and Cordhilera, 
and others with Belleville generators; and if they con- 
sume 42 per cent. more coal than cylindrical boilers, cort 
more for repairs, and are capable of all the horrors at- 
tributed to them by Assistant Engineer J. K. Robison of 
the United States Navy, all we can say is that it is a bad 
look-out for the Messageries Maritimes Company. 

23, Of the vessels that are fitted with ‘Belleville boilers in the 
fleet of this company the Australien is the oldest. Sheis a vessel 
about 466 ft. in length, and of about 10,000 tons displacement. 
The mean speed on the trial trip was 17.5 knots. She has a single- 
screw vertical engine of 7535 indicated horse-power on the trials, 
and developing about 4100 indicated horse-power on the whole 
trip to Australia, giving a mean speed of about 15 knots. The 
engine was constructed in 1890, at the company’s shops at La 
Ciotat, and is a triple-expansion engine with three cylindera. The 
evaporating plant is composed of 20 Belleville boilers for the main 
engines, and of one small cylindrical boiler for the distillers and 
for the winches on deck. 


23. The Australien is not the oldest. After the Ortegal, 
the Messageries Maritimes Company fitted Belleville 
boilers on the Sindh; the Australien was, therefore, the 
third steamer, but has been running for five or six years to 
Australia. The Australien is 482 ft. long, and the mean 
power from Marseilles to Australia is more like 5000 than 
4100. Fourteen to sixteen boilers are generally under steam 
simply because they do not want any more, and, as every 
seaman knows, itis not usual to arrive at a port with mails 
long before you are due; 15 knots average is sufficient, 
and they can do it easily with the number of boilers 
stated, therefore, why work more ? 

24. These boilers (Belleville) have five, or for the most part six, 
elements each, and are 1? rows high. The total gate surface is 
581.27 square feet. 

The weight of the machinery is as follows: 


Engines... és ee oo ee 750 tons 
Boilers and accessories .. ae a as 892 ,, 
Water in boilers .. a ee oe on 20 ,, 
Total for machinery ee <A ee = 1162 ,, 


24. The weight of mountings and boilers complete is 
355 tons, the water in boilers 23 tons, the total of machi- 
nery being 1128 tons. Mr. Robison’s weights per indi- 
cated horse-power, &c., therefore, require modification. 
The elements are 10 rows high. We are not aware that 
any 12-row elements have been constructed. 

25. The watch forfour hours consists of one engineer, two chief 
firemen, three first-class firemen, two Arab leading men of the fire- 
room, eight Arab firemen, six Arab coal-passers, two European 
oilers, two Arab oilers ; total, 26 men. 

25. Readers please note that there is only one engineer 
on watch, 

26. There have been some more or less important changes made 
in the fire-room from the original designs. The pipe connecting 
the feed regulator to the boiler went originaily directly to the 
ejector. It was found that this pipe soon filled with sediment, 
and caused the feed water to fail in the boiler. The pipe was 
changed to go directly to the feed-water collector at Wetens of 
the boiler. A tube was burned out in finding that this change was 
necessary. 

26. The feed water has never been admitted at the 
lower part of the boilers, not even on the Australien, 
where Mr, Robison declares he has seen it. Those who 
depart from the paths of Belleville in matters concerning 
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his generators usually return thereto after having paid 
dearly for their experience. Our friends on the other side 
of the Atlantic might, if they wished, tell us something 
about this in connection with the North Land and North- 
West. 

RUNNING OF THE BOILERS OF THE ‘* AUSTRALIEN.” 

27. Filling with Water.—The boilers are always filled with fresh 
water, and never has any other water been used for this purpose. 
In the instructions eent to the company by Mr. Belleville, provi- 
sion is made for the use of salt water for filling the boilers, but the 
accidental use of salt water in making up feed gave such bad re- 
sults that the company has never used it for originally filling the 
boilers. 

27. There is nothing unusual in filling boilers with 
fresh water with the high pressures now in use. Whoever 
thinks of filling them with anything else? The ordinary 
tramp steamer is fitted with evaporators and filters and 
great care exercised to keep the water pure and free from 
grease, Upon this particular point Belleville’s boiler 
has been very much misused, it having been in many 
cases fed with water which would have brought the fur- 
nace crowns down in an ordinary cylindrical high-pressure 
boiler in a very short time. If the same care is taken wit 
the purification of feed water for the Belleville boiler as 
in our leading steamship lines for the cylindrical boiler, 
those who work it need have no fear. 

28. When the elbow communicating between the ejector and 
the collector on the boiler begins to warm up, the blow-off cocks 
are opened several times, and the boiler freed of the sediment in 
the base of thetubes. This serves to promote circulation in the 
toiler during the time that there is no steam drawn off to make 
the circulation sure. If this is not done, the water hammering in 
the tubes during the time that steam is being raised will cause 
trouble, and may break any or all joints in the tubing of the 
boiler. 

28. Having made inquiries, we cannot learn that 
the joints have been broken from this cause. Water 
hammering whilst raising steam is principally due to 
presence of air, which should be let out of the boiler by 
means of a cock provided for the purpose. 

29. The doors of the tube nest are never opened except to clean 
tubes. 

29, This paragraph proves that Mr. Robison never 
made a voyage in a vessel fitted with Belleville boilers ; 
at ull events, if hedid, he never watched the management 
of the stokeholds. 

30. Working of the Fire:.—The firing must bethoroughly regular 
and methodical. There has been great difficulty in finding 
European firemen to do the work on these boilers. The firemen 
that have been accustomed to the grates of the Scotch boilers, 
seemingly cannot learn to properly fire the furnaces of the Belle- 
ville boilers, which are so much wider than those cf the Scotch 
boilers. 


30. Rather a reflection upon European stokers. We 
have found men, even whites, who, after less than two 
days’ experience, were able to fire and obtain results equal 
to the best French practice. The fires are easy to mani- 
pulate, as they are on equal level. 

31. The safety valves are set at 220 lb., and the steam at the 
cylinder is only at 185 lb. pressure. Variations in pressure 
between those limits have then no effect on the engines; but the 
limited quantity of water in the boilers makes rapid change of 
pressure frequent. A man is always at the gauge watching the 
pressure. The moment the pointer commences to drop the fires 
are pushed, and again the moment the pressure commences to 
rise the asbpit doors must be closed. Failure to observe these 
precautions may cause the pressure to drop in one or two minutes 
200 lb, to 150 Ub, or it may increase to 250 1b, in as little 
time, The instant the pressure commences to rise is the one 
taken for cleaning fires. 

31. This is very much exaggerated. The boilers are 
sensitive certainly, but when worked in battery, as on 
board any steamer of fair dimensions, the steadiness 
and ease with which the full pressure is maintained is 
remarkable. 

82. The mixer of gases admits the air to the furnaces at a 
pressure about 5 Ib. above that ofthe atmosphere. The air enters 
the furnaces through little nozzles at the top of the front of the 
boilers, and is so directed as to force the gases of combustion 
downwards toward the grate. This is calculated to mix the 
gases, and 80 to insure the thorough burning of the coal. Jt ix to 
be noted that the boilers were worked during an entire trip 
without using the gas mixer, and without any appreciable differ- 
ence in the amount of coal used. 

$2. Entirely contrary to al) experience, Gas mixers 
yield great economy, and are a valuable adjunct to the 
boiler. 

But here we must stop for the moment, deferring our 
notice of the future paragraphs until next week. 

Mavunpstay, Sons, AND FIELD. 

Lambeth, December 10, 1895. 
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To THe Eprror oF ENGINEERING. 

Str, —The spirited discussion which has already taken 
place in ENGINEERING has, in my pinion, done much to 
throw light on the subject of the circulation in water- 
tube boilers. I note, with a great deal of interest, the 
experiments and reasoning of Carlton J. Lambert, who 
certainly is entitled to a great deal of credit for the 
graphic manner in which he has demonstrated the 
effect of heating the down-tubes in the Yarrow 
boiler. I will admit that I did not go fully into this 
subject in my letter; I only intended to show 
that the heating of the down-tube did not diminish the 
circulation. Mr. Lambert goes still further, and demon- 
strates that the circulation is really increased by the 
heating of the down-tube, but I do not think that it will 
be found by actual experiment that the increase is as 
great as he supposes, because it will be found that all the 
bubbles in the down-tube are ascending as relates to the 
stream of water; in other words, they do not travel as 
fast as the water, while those in the up-tube travel faster 
than the water. It will, therefore, be seen that the re- 
lative number of bubbles in the down-tube compared with 








those in the up-tube will be greater than Mr. Lambert 
supposes. I do not believe that the a of water 
actually passing through the up-tube will be increased to 
any appreciable extent by heating the down-tube. The 
apparent circulation might, however, appear to be greater 
because the quantity of steam being discharged would be 
greater. 

However, I think that the experiments of Mr. Lambert 
conclusively prove that the circulation in a Yarrow boiler 
would not be improved by placing the down-tubes out- 
side of the furnace, 

I regret that any engineers, ‘‘eminent or otherwise,” 
should shield themselves behind a nom de plume, because 
it would appear to me that a few more experiments like 
those conducted by Mr. Lambert would enable us to 
separate the ‘‘ eminent engineers ” from the ‘‘ otherwise,” 
Why does not ‘* Arques” come out like a man and append 
his own name to his own communication? According to 
this gentleman I was altogether wrong in saying there 
was any misconception in regard to the circulation of 
water in the Yarrow boiler. Doubtless ‘‘ Arques” con- 
siders himself an engineer, ‘‘ eminent or otherwise ;” still 


h | his own observations do not seem to concur exactly with 


the actual demonstrations so ably conducted by Mr, 
Lambert. 

I note what he says about experiments on a kitchen 
range. I will admit that I never have made any experi- 
ments with a U-shaped tube “‘ over the circular opening 
of a kitchen range.” In fact, I do not conduct my experi- 
ments in a kitchen at all. I presume, however, that the 
results would be the same whether conducted in the 
kitchen or in the laboratory. If experiments should be 
conducted with a view of finding out approximately what 
takes place in the Yarrow tubes, we must take into con- 
sideration not only the intensity of the fire, but also the 
steam pressure. I presume that the tubes nearest the fire 
in a Yarrow boiler evaporate about 15 1b. of water per 
square foot per hour, the average pressure being about 
ten atmospheres. If a tube is to be fired without any pres- 
sure at all, the top ends being left open for observation, 


then the firing should only be sufficient to make the steam ! 


bubbles the same size that they would be in the Yarrow 
boiler under ten atmospheres of pressure, that is, the 
firing should be sufficient to evaporate 14 1b. of water 
per square foot per hour. I understand that a really 
eminent engineer is soon to conduct a series of experi- 
ments with a Yarrowboiler. Of course none of us know 
exactly what the result of these experiments may be. 
I think, however, at the present moment that the truth 
lies about half-way between the theory of Mr. Lambert 
and the theory which I have already published. 
Yours faithfully, 
Hiram 8S. Maxim. 
18, Queen’s Gate-place, South Kensington, 
December 9, 1895, 

[In view of the importance of all facts bearing on the 
circulation of water in tubulous boilers, it appears to us 
worth while to point out that in the letter of Professor 
Lambert to which Mr. Maxim refers the comparison 
between the boilers with heated and _ non-heated 
down-tubes is not quite fairly made, and the value 
of the deduction drawn is thus much impaired. 
On reference to Professor Lambert’s letter (page 708 
ante), it will be seen that he takes the case of a Yarrow 
boiler, of which the inner row of tubes receives 20 units of 
heat in a given time, against 10 units received by the 
outer row of tubes, and he compares a boiler so worked 
with what would happen if the outer row of tubes was 
screened off from the heat. Asa result, he deduces that 
the efficiency of the circulation would be reduced one- 
third, but he quite omits to point out that the heat re- 
ceived by the boiler would, in the second case, be also re- 
duced one-third ; in other words, the circulation would in 
each case be proportional to the heat imparted to the 
water. Asa matter of fact, a Yarrow boiler provided 
with external down-comer pipes would not beunder the con- 
ditions which Professor Lambert supposes. Both the inner 
and outer rows of tubes would be heated, and if the ratios 
of the heating were such as he assumes, the mean effective 
‘* bubble- density ”’ (to use his convenient expression) would 
be 5 in the outer and 10 in the inner tubes, and the amount 
of the circulation as measured by transference of water 
from the lower to the upper receiver would bea repre- 
sented by the number 15 just as in his assumed boiler 
working with heated down-tubes. Inasmuch, however, 
as in the latter case all the transference of water up- 
wards would be effected through the inner row of tubes, 
the flow through them would be more rapid than when 
there was a rising current in both sets of tubes. It fol- 
lows as a curious deduction from the line of reasoning 
put forward by Professor Lambert that when once the 
circulation in the boiler has been established there 
is no necessity to heat the up-tubes at all! Thus, in the 
case of a boiler working with heated down and up tubes 
as described by Professor Lambert, let us assume that 
the up-tubes are gradually screened off from the heat, and 
all the heat which they had been receiving is transferred 
to the down-tubes. When this has been done we shall 
have the following conditions of ‘* bubble density”: At 
top of down-tubes, 0; at bottom of down-tubes, 30; 
throughout length of up-tubes ; 30. The mean bubble 
densities in the down and up tubes would thus be 15 and 30 
respectively, giving a difference of 15 to produce circula- 
tion, just as in the arrangement which Professor Lambert 
commends. We need scarcely say, however, that a boiler 
so worked would be run under very unstable conditions, 
and that results would not improbably ensue resembling 
those described by Mr. Cross last week as occurring dur- 
ing experiments with -tubes.—Ep. E.] 


To THE EprTog oF ENGINEERING. 
Srr,—Referring to the letter of Mr. Lambert in your 





last issue, I would point out that the higher circulation he 


obtains in the <a with both up and down tubes heated 
is due solely to the higher og of evaporation exacted 
from it—30 bubbles per cubic inch against the 20 in the 
couple with only the up-tube heated. The circulating 
force of a couple, whether one or both tubes be heated, is 
one-half of the bubble density at the discharge of the 
second tube. This rule, however, only holds goods when 
the mean density in the tubes is equal to half the density 
at the ends. When the mean density is less than half 
the terminal, the better circulation will be obtained from - 
the couple with both tubes heated, but the reverse will be 
the case when the mean bubble density is more than half 
that at the end. 
I an, Sir, yours faithfully, 
Dundee, December 9, 1895, ie: 





THE PROPOSED ASSOCIATION OF WATER 
WORKS ENGINEERS. 
To THE Eprror or ENGINEERING. 

Srr,—I was very much interested in reading Mr. 
Gaskin’s letter on the above subject in your issue of a few 
weeks ago, and the correspondence to which it has given 
rise. 

My duties lead me amongst the water works engineers 
all over the country, and from conversations with them 
on this subject I can testify to the desire on their part for 
a thoroughly representative association, which would 
enable them to meet to compare experiences and benefit 
mutually by the discussion of subjects of the highest 
importance from a professional point of view. I am, 
therefore, confident that an association somewhat on the 
lines suggested by Mr. Gaskin, if only started, would 
meet with the utmost support. 

The water works engineers of Great Britain, asa body, 
are of sufficient strength and importance to form an 
independent association of great influence, and the only 
wonder is that this has not been accomplished long before 
now. Yours respectfully, 

London, December 11, 1895. ROBERTUS, 


To THE EDITOR OF ENGINEERING. 
Srr,—Having seen the correspondence concerning above 
in your issues of the 22nd ult. and the 6th inst., from 
Messrs. Gaskin and Watts, I am writing to say that 
I for one should fully appreciate such an association 
being formed. ‘The many matters in connection with 
distribution and construction arising from the many 
different ways in which supplies have to be controlled 
and collected, would, I feel sure, form good subject- 
matter for interchange of opinion and general benefit 
amongst the profession. The question of the admission 
and classification of members would have to be carefully 
weighed in drafting the rules and bye-laws of such an 
association as a special section of the parent institution. 
Trusting you may see your way clear to insert this short 
letter in your next or an early issue. 
I am, Sir, yours faithfully. 
Bristol Water Works, H. W. Pearson. 
December 11, 1895. 








LANCASHIRE, DERBYSHIRE, AND East Coast RAIL- 
way.—The Warsop and Tuxford section of this line, for 
which the contractors are Messrs. Baldry and Yerburgh, 
is approaching completion. Not much remains to be 
done westward of Edwinstowe, both lines of permanent 
way being laid to that place. At Edwinstowe station 
two island platforms will be built to accommodate excur- 
sion traffic. A new road is formed from the Clipstone to 
Edwinstowe highway, at a convenient gradient, into the 
goods yard. The stretch of line between Edwinstowe 
and Ollerton is practically completed. 





CATALOGUES.—We have received from Messrs. Hay- 
ward-Tyler and Co. a copy of their ‘‘ Pump List ‘C,’ 
1895.” This is a capitally got-up octavo volume of over 
300 pages, containing particulars of an enormous variety 
of pumping appliances, ranging from small hand-pumps 
for domestic purposes to large pumping engines for town 
water supply, and including pumps for ships’ use, and for 
boiler-testing purposes, pumps for mines, fire engines, air 
and gas condensing pumps, chain pumps, pumps driven 
by windmills and by hot-air engines, pumps for dealing 
with petroleum, hydraulic press pumps, hydraulic rams, 
&c. A very complete telegraphic code is provided in 
connection with the list, while appended to the latter 
are a series of very useful notes and Tables relating to 
calculations concerning pumping machinery. 

Tuer Nortu Sra-Bartic Canat-—There is a feeling of 
disappointment in German shipping and commercial 
centres at the Government having refused to reduce the 
winter tariff by the 25 per cent. which during the 
winter is charged in excess of the ordinary rate, and it 
is universally considered névessary that some reduction 
should take place, or the traffic will further decrease. A 
similar hostile criticism is applied to the Government re- 
fusing all responsibility for damage done to veesels in 
passing the canal, also such which is due to faults by the 
pilots or other canal functionaries. The speed of the 
vessels in the canal must not exceed 5.4 knots, and 
vessels with a depth more than 214 ft. must give notice 
beforehand. There are also other minor regulations 
which will not tend to increase the traffic. It has aleo 
been officially stated that the traffic hitherto had been 
a decided disappointment, but the plea has been put 
forward that it was very difficult to fix the tariff at the 
outset at the proper figures. It has been noted that the 
wave caused by a large ironclad can about a 
mile off. The water in the canal becomes more and 
more salt, which has affected several wells in the neigh- 
bourhood, and made their water unfit for use ; the canal 





authorities have, however, made this good to the owners. 
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THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EpiToR oF ENGINEERING. 

Sir,—In reading over the letters which have followed 
the publication of the results obtained in the above experi- 
ments, I am somewhat surprised to find that none of your 
correspondents should have remarked upon the low 
retarding effects attained, and upon the small advance 
which the most improved apparatus has to show when 
compared to that in general use. This point has assuredly 
not escaped such an authority as Mr. C. E. Stretton, for 
example ; yet he, like the rest, maintains a discreet silence 
thereon. ; 

Now, when ib is a question of mere stopping at any 
price to avoid accident, it is evident that, ceteris paribus, 
the best brake is that giving the highest retardation—it 
matters little in such a case whether the stop is rough or 
smooth, so long as the smash is avoided. Clearly the 
rapid brake is the better of the two here, but as other 
considerations have to be taken into account, it is inter- 
esting to note just how much better it is than the ordinary 
brake now in general use, and the means employed to 
insure such superiority. 

The following experiments, taken from the Table pub- 
lished on page 400, will suffice to make this clear. The 
data as to number of wheels braked, and relation of block 
pressure to weight of train, are omitted, as they were the 
same for both brakes on each particular day. To facilitate 
comparisons, the gradients are given here in feet per 
thousand, the sign plus indicating rise, the sign minus 
fall, The retardation noted is that corrected for gradient, 
and the distance L is the equivalent length of stop made 
on the level at a speed of 50 miles per hour. 


May 28.—One Engine and Tender, 18 Carriages. 





| 
| Length | Retar- L. 








| Experi- | Grae | 
Brake. | ment. | dient, Speed. lof Stop. | dation. 

per 1000\m. p. br.) yards | perct. | yards 
Rapid os | 5 | —38.5 | 50-50.25| 326 9.02 311 
Ordinary .. 15 —-4.5 (4445 | 283 | 847 331 

May 29.—One Engine and Tender, 30 Carriages. 
Rapid ste 2 0 ; 415 245 7.87 356 
Ordinary .. 14 —-2.1 ) 41 276 7.03 399 
Rapid ae 3 —1.7  45-45.5 285 8.30 838 
Ordinary .. 7 —3.56 | 44-44.5 331 7.05 397 
1 








I have taken the higher speed in each case in calculat™ 
ing the retardation, and in the following remarks have 
left out of account secondary phenomena, such as rotative 
energy of wheels, variable friction between wheels and 
blocks, eventual skidding, Xc. 

The first impression produced on reading over this 
Table is the low retardation obtained. This is, of course, 
partly due to the “‘dilution,” as one of your correspon- 
dents happily terms it, of the brake power by the pre- 
sence of many pairs of unbraked wheels. I fully endorse 
every word that has been written on this score, and will 
further say that the main object of a continuous brake 
being to stop trains in the shortest possible space, to 
allow wheels to go unbraked is not only to court disaster, 
but to insure getting a poor return for the large capital 
invested. In the case of service applications requiring a 
moderate amount of force, it is further evident that the 
more wheels among which this force can be divided, the 
less the share of each, otherwise the wear and tear, 
liability to shocks, &c. This seems such an extremely 
simple thing, yet, judging by what one sees, it would 
likewise appear to be one of the hardest for many railway 
engineers to grasp. I may note in this connection that I 
recently saw a number of six-wheeled carriages on a 
German line, fitted with blocks on all the wheels. I was 
informed that the brakes were so fitted chiefly because 
the chef de traction of a neighbouring line said it could 
not be done, but whatever the motive, the result was pro- 
gress in the right direction. 

Comparing experiments 5 and 15 of May 28, it is seen 
that the rapid brake had the advantage over the ordinary 
to the extent of about 0.5 per cent. in retardation, and 
20 yards in distance, reduced to the level and to the con- 
ventional speed of 50 miles per hour, with a train of 18 
carriages. 

The comparison of experiments 2 and 14, 3 and 7, of 
May 29 show advantages of 0.84 and 1.25 per cent. in re- 
tardation, and 43 and 61 yards respectively in favour of 
the rapid brake, under the same conditions, and with a 
train of 30 carriages. 

In comparison with the results obtained in 1879 with 
the ordinary brake, these figures for retardation are not 
remarkable, even when allowance is made for the un- 
braked pairs of wheels. Usually the middle wheels of 
six-wheeled carriages bear less weight than the outer 
pairs, and on the assumption that the former carried 
30 pd cent. of the weight of the train, and that the ratio 
of block pressure to weight was fairly constant through- 
out, the results will stand thus: 


_ May 28.—One Engine and Tender, 18 Carriages. 





Brake. Experiment. | Retardation. | L. 

’ | per cent. yrris 
ee 5 | 12.9 | 217 
Ordinary 15 | 12.1 232 


May 29.—One Engine and Tender, 30 Carriages. 


Rapid .. ns on 2 11.24 | 249 
Ordinary 14 10.04 | 279 
Rapid - sa 3 11.85 236 
Ordinary | 7 10.06 | 278 


the figures referring to equivalent stops made on the 


level from a speed of 50 miles per hour, with all wheels 
braked. / 

It is thus seen that for trains up to 18 carriages long 
the rapid has but little advantage over the ordinary 
brake, whilst for excessively long trains this advantage 
becomes more marked. Its importance further decreases 
with increase in the relative number of wheels braked, 
and the best results obtained by the rapid brake are still 
considerably inferior to those obtained in 1879 with the 
ordinary. 

Tt does not seem apparent, so far, where the “‘ great 
advantage ” of the rapid brake comes in ; briefly expressed, 
it is a little more efficient in retardation, but it makes 
considerably smoother stops than the ordinary brake, in 
the case of emergency applications to very long trains. 
The experiments of May 29 illustrate this point, if it 
needed further illustration. In ordinary service ap- 
plications the new brake gives exactly the same effect 
as the old. 

To obtain the smoothness in question, both driver’s 
valve and triple have been modified ; confining our atten- 
tion to the triple alone, it is interesting to note that 
the new valve has just double the number of essential 
parts as the ordinary, as per Table herewith : 

Ordinary Brake. Rapid Brake. 
One piston. One piston. 
One slide valve. One slide valve. 
One graduating valve. One graduating valve. 
One emergency piston, 
Two emergency valves. 


and that the number of ways it can go wrong and give 
trouble has increased in compound proportion. Any one 
who has had much to do with it will quickly find this 
out, and it seems singular that while the apparatus has 
been doubled in complication, it yet cannot do so very 
much better than it did before, in all but very excep- 
tional conditions. 

And why should it not do better? The reason is not 
far to seek. To obtain a rapid stop a high block pressure 
is essential, and to obtain smooth action on a very long 
train the brakes must either apply themselves simul- 
taneously throughout its whole length, or the block pres- 
sure must be reduced in proportion as the brake is slower 
in its action. The Burlington trials proved this to demon- 
stration, and the reason that the new Westinghouse brake 
does not do better is because its action is not rapid enough 
to prevent violent fore-and-aft motion in a very long train, 
unless the block pressure is so reduced that high retarda- 
tion is out of the question. Thus, in the Belgian experi- 
ments with trains of 50 carriages, a retardation of less 
than 7 per cent. was obtained, with every wheel in the 
train braked. (The legend that the last block in a 50- 
carriage train is ‘full on” in less than 24 seconds after 
application, is a myth, as the diagrams published in your 
contemporary The Enginecr clearly show.) 

Contrary to the opinion of your correspondents, I ven- 
ture to suggest that the ‘‘great” advantage of the rapid 
brake over the ordinary is a very questionable matter, 
and that the extra smoothness of the relatively few 
emergency stops is inadequate compensation for the mul- 
tiple annoyances occasioned in daily working by the extra 
complication. Without wishing to bring up the whole 
question of the relative merits of the two brakes, I ven- 
ture to think that the same result could be attained by 
the rapid auto-vacuum in a very much simpler way. 


no brake could hope to combine smoothness with high 
retardation on very long trains unless operated by elec- 
tricity, and I venture to think that an electric brake is 
what we shall eventually have to come to. The Achard 
brake, for example, is not new, and though it re- 
quires remodelling to meet present requirements, it has 
worked well in daily use. Electricity, like many other 
things, has had to fight its way against prejudice and 
vested interests, and I venture to think that railway 
companies about to change their brake equipment could 
do worse than concentrate their energies on producing a 
thoroughly satisfactory electric brake rather than fit their 
stock with an appliance which, though complicated, is a 
makeshift, and which sooner or later will have to make 
way for ‘‘ the coming power.” 

Not that I mean, by the above remarks, to deny that 
the new Westinghouse brake is a remarkable contrivance ; 
my only object is to direct attention to its complexity as 
compared to its performance, and to the fact that it isa 
long way from being the perfect brake which some of 
ee correspondents would appear to think it, judging 

y the discreet silence they observe as to its weak points. 

Apologising for this large intrusion on your space, 

which I trust the importance of the subject will excuse, 
I remain, Sir, yours faithfally, 


London, December 9, 1895. NovoyE VREMYA. 





THE ROYAL ENGINEERS. 
To THE EpIToR OF ENGINEERING. 

S1r,—It is encouraging to see ‘Some Engineer Officers ” 
awakening under the influence of the correspondence 
which appeared in your columns a year ago. This glimmer, 
though acknowledging the existence of a rotten and obso- 
lets system, is still enshrouded with the ideas of the non- 
military engineer. 

It is superfiuous to comment on the definitions, axioms, 
and theorems with which these highly theoretical gentle- 
men build up impossible organisations. It is better to 
turn to a practical example of what ought to be—the 
German Army. 

Here we find no corps of Royal Engineers, but 
Nineteen battalions of pioneers of four companies ; 
One company of telegraphists ; 

One railway regiment of four battalions ; 
One railway battalion of two companies ; 





One balloon detachment. 


The Burlington experiments conclusively proved that | pj) 





Each fortress has av engineer attached to it, and as these 
are comparatively few, the number of such officers is 
insignificant. 

The rest of our Army holds the German system to be 
perfect, yet allows the Royal Engineers to develop on 
totally antagonistic lines. It is to be hoped this anomaly 
will disappear under the auspicious rule of the new 
Commander-in-Chief. 

It is amusing to read of engineering works which our 
Royal Engineers may have to construct, but neverdo. A 
most interesting insight was given into their system of 
working by oe Scott-Moncrieff, R.E., in a paper 
entitled, ‘‘ The Frontier Railways of India.” 

Sir Guilford Molesworth goes over the ground and ad- 
vises, @ host of civil engineers assist, and European con- 
tractors carry out the works. 

That the Engineer officers employed were unacquainted 
with railway construction is evident from the following 
extract: ‘“‘Tho Royal Engineer officers sent up to the 
works knew nothing, practically, about the technicalities 
of railway engineering; did not know how to lay out 
curves, or set out bridges; did not know how to set out 
tunnels, and were quite ignorant on the subject of plate- 
laying.” He further ingenuously adds, ‘it is better to 
have some idea, even if it be only in theory, of the work 
to be done, and not to have to learn it at the cost of 
disagreeable and humiliating failure as well as of valuable 
time.” Apparently the loss of public money, in making 
such experiments, was a minor consideration when the 
instruction of officers was in question. 

‘Some Engineer Officers” had better consult a reliable 
authority on the strength of their own corps. The number 
of officers is 938, and not 800. 

The letter on “‘The Admiralty Works Department ” 
by “ Assistant Surveyor R.E.E.,” which precedes that of 
“Some Engineer Officers,” illustrates their inability in 
the Royal Engineer Department. 

It is, however, idle to dilate on their inefficiency in civil 
engineering and architecture, as every one is fully aware 
of it. Let us look to their necessity as soldiers, The 
three highest military authorities, now at the head of the 
Army, have reported adversely on the officers of the corps, 
and recommended the reduction of their number, espe- 
cially as the modern line officers are becomin hig ly 
educated and capable of doing most of the war duties re- 
quired of officers of Engineers. Before the abolition of 
the purchase system there was a necessity for the latter, 
as the Army was then mainly officered by aristocrats, who 
would not take to book-learning ; butas these have passed 
away, so has the necessity for a redundant number of 
professional officers, 

Major Griffiths, in his article, ‘‘ Advancement in the 
Army,” which appeared in the October number of the 
Fortnightly Review, illustrates this as follows; ‘‘ During 
the siege of Sebastopol it was extremely difficult to meet 
with officers of the line competent to act as assistants to 
the Royal Engineers. Now it may be safely said that 
dozens and dozens will be forthcoming if required.” 

Field-Marshal Sir J. L, A. Simmons had the temerity 
to attack Lord Wolseley in the Nineteenth Century. The 
Daily Chronicle, whilst reviewing him, 30th ult., gave a 
most excellent epitome of a successful Royal Engineer 
officer at the end of his career. ‘‘The writer... has 
not seen a shot fired for forty years, and has been all that 
time engaged, like so many other Royal Engineers, at 
Chatham and Woolwich in education, on staff duty in 
Mall, on boundary questions, and as Governor of 
Malta.” 

It is clear that reorganisation, in a true sense, will 
never proceed from the officers of the corps, and must 
come from without. PIONEER, 





LIQUID AIR. 
To THE Eprror or ENGINEERING. 

Str,—The surprise which is being expressed at the ap- 
pearance of a new claimant in the person of Professor 
Dewar (see the Times, December 3) to the latest and 
greatest advance in the processes for intense refrigeration, 
must be widely echoed among those who have kept level 
with the subject. It is satisfactory and interesting to 
observe that Professor Dewar has been able to demon- 
strate again the practicability of a method which was first 
published and fully described in England two months 
ago; and with the resources of the Royal Institution at 
command, little less could fairly have been expected. 
Commercial considerations frequently give rise to delays 
unknown to those who are merely interested in research ; 
and the British Patent Office can show that the simple 
process of which so much was made in the Times was full 
developed whilst Professor Dewar was preparing liqui 
air at what works out to 1000 times the cost with the 
forest of complicated and cumbrous apparatus originally 
erected for his purpose at the Royal Institution. 

j I am, Sir, yours faithfully, 
334, City- road, E.C. W. Hampson. 





THE ADMIRALTY WORKS DEPARTMENT. 
To THe Epiror or ENGINEERING. 

Sir, — Your correspondent ‘Assistant Surveyor 
R.E.E.,” in your paper of November 29, has evidently 
laboured under the idea that he knows something of the 
above — but if he had confined his remarks to 
the Works Department of the War Office, to which I 
presume he belongs, he would have done better. Coming 
to look carefully over it, the field he has traversed is 
enormous; he proposes a big Army reform under the 
head of Admiralty Works Department ! 

Perhaps he will be astonished to know that Major Pil- 
kington is not Director of Works, Admiralty, and Major 
Raban Superintending Engineer of Portsmouth Admi- 
ralty District, and maybe he has never heard of the 
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Naval Works loan. However, I suppose he thinks he 
rests secure under his nom-de-plume. When he talks of 
acting the manly part, it would have been more manly if 
he himself had given his name, as a nom-de-plume signed 
letter is like shooting from behind stone walls. 

I should like to ask him what Government Department 
could not be reorganised with advantage ? 

I may claim to know something of the Admiralty 
Works Department after nearly 20 years’ service therein, 
and most of us do not complain at having a military 
officer at our head. I happen to be one of those unfor- 
tunate individuals whom he describes as ‘‘ seven other 
accountant clerks whose situations are inferior,” but I 
would venture to tell ‘ Assistant Surveyor R.E.E.” that 
these unfortunate individuals have the responsibility of 
accounting for large sums annually, besides all the routine 
of a civil engineer’s, architect’s, and surveyor’s, and also 
a contractor’s office combined, intermingled with a con- 
siderable amount of red tape. 

These appointments are gained through the Civil 
Service Commission in open competitive examinations, 
and taking it all round, it is difficult to see where the 
inferiority—of which he speaks so lightly, and forgetting 
that he is casting a slur where none is needed—comes in. 

If ** Assistant Surveyor R.E.E.” would take up one 
thing at a time, say, first, War Department, Works 
Department, and then the Admiralty Works Depart- 
ment, and not bungle things all up together, his name 
will probably gebp upon the scroll of fame in time. 
I inclose my card. 

I remain, Sir, 
An AccounTANT CLERK 
(bub not inferior). 





CARBONIC ACID REFRIGERATING 
MACHINES. 
To THE EpiTor OF ENGINEERING. 

Sir,—There isa slight error in my letter of November 25, 
I stated that according to Mr. Hesketh’s particulars the 
indicated horse-power for producing a given quantity of 
ice with cooling water at 90 deg. is just about double that 
required with cooling water at 50 deg. The first tem- 
perature should have been 100. This is evident from 
inspection of the diagram, but with your permission I 
should like to make the correction. 

According to the independent trials at Munich, the 
power at 90 deg. was double that at 50. This is shown 
by the lower curve of Fig. 2. 

Your obedient servant, 
T. B. Ligurroort. 

35, Queen Victoria-street, E.C., December 9, 1895, 








THE AIR PUMPS OF THE U.S. CRUISER 
‘* MINNEAPOLIS.” 
To THE EpiToR oF ENGINEERING. 

Sin,—In your issue of the 15t’ ult. you give a very in- 
teresting description of the U.S. cruiser Minneapolis, 
and show among the illustrations several excellent views 
of the Blake vertical twin air pumps. In the reading 
matter descriptive of these independent air pumps you 
omitted one very important quotation from the official 
report of the trial trip of this vessel. We refer to the 
subject of the capacity of the air pumps, which, as stated 
in said report, shows that ‘‘ the ratio of volume swept by 
the low-pressure piston of one main engine to that of the 
two air buckets of one air pump per minute was as high as 
72 to 1.” As these air pumps were independent, this is 
the proper way to show the comparative efficiency of the 
pumps. In your report you speak of the ratio of volume 
of the low-pressure piston of one main engine to that of 
the two air buckets of one main pump per stroke, which 
item has practically very little value, for the above named 
reasons, Owing to the remarkably low rate of speed 
these pumps made on the trial trips (yet giving a first- 
class working vacuum), they developed very little power. 
Tn fact, it was as low as one-sixth of 1 per cent. of the 
indicated horse-power of the main engines. 

Thanking you for the opportunity to place the above 
quotation before your readers, we remain, 

Yours truly, 
BLAKE AND KNOWLES Steam Pume Works, Lp, 
(H. C. Powel, Manager). 
117, Queen Victoria-street, London, E.C., 
December 9, 1895. 








EARLY GREAT WESTERN ENGINES. 
To THe Eprror OF ENGINEERING, 

Sir,—Your correspondent ‘‘ Hexagon,” pages 711 and 
712, is evidently so anxious to condemn the new fourth 
edition of my book ‘‘ Locomotive evelopment,” that he 
writes it “contains serious errors ’ before he has even 
seen the book, and, indeed, before I have even myself 
seen the complete bound volume. 

The new book, I may say, contains the official list of 
Great Western engines copied exactly from the one at 
the Chicago Exhibition, and the whole of the drawings of 
Great Western engines are official ones ; therefore, there 
can be no question as to correctness. 

{ am perfectly well aware that when the ‘Great 
Western ” was first built it only had six wheels, but imme- 
diately afterwards it was altered to an eight-wheeled 
engine. 

I received from the railway company a drawing of the 
engine upon eight wheels, and as it only ran for a very 
short time in its original form, it was suggested to me by 
an official of the company that it would be better to give 
the eight-wheeled engine. I adopted the suggestion, but 
specially mention, page 95, that the diagram ‘‘ shows the 
engine after it had nm converted from six to eight 





wheels, and as it ran until 1870.” Further reference is 
made to the fact upon page 224. 

It is not my intention to defend the statements which 
are contained in the book, but it is absurd for ‘“‘ Hexa- 
gon” to point out errors which do not exist. 

Yours truly, 
CiemENT E, Srretron, C.E. 

Leicester, December 7. 

[We can publish no further correspondence on this sub- 
ject.—Ep. E.] 





BOILER EXPLOSION AT EAST KEAL. 

A FORMAL investigation under the Boiler Explosions 
Act has been held at Spilsby, Lincolnshire, with regard 
to the circumstances and cause of a boiler explosion which 
occurred on the premises of Mr. Joseph Wildman, corn 
miller, East Keal, on August 1 last. The Commissioners 
were Mr. Howard Smith and Mr. M. McIntyre. 

Mr. Gough, who conducted the investigation on behalf 
of the Board of Trade, stated that the boiler in question 
was of the vertical type, and was purchased new by Mr. 
Wildman in 1880, It had the usual mountings, including 
a steam gauge, a water gauge, and a safety valve loaded 
by a lever and a Salter’s spring balance. The boiler was 
used for supplying steam to a grist mill, and was 
attended by a man named Stones, who was an engine- 
driver in Mr. Wildman’s employ. The boiler had not 
been periodically examined, and was not insured. In 
1891 some repairs were made by Mr. Woods, of New 
Leake, who subsequently tested the boiler by steam up 
to 70 lb., and, in the opinion of Mr. Woods, it was then 
safe for a working pressure of 60 lb. on the square inch. 
In October, 1894, Mr. Wallhead, agricultural implement 
maker, of Stickney, effected some repairs to the engine, 
and when steam was got up in the boiler leakage was 
discovered in the firebox. This leakage, however, 
appeared to take up, and Mr. Wallhead did not attach 
much importance toit. In July last this leak got worse, 
and a bulge manifested itself in the firebox. Notwith- 
standing this, Mr. Wildman permitted the boiler to be 
worked without any examination or repair, although he 
had spoken about it to Mr. Wallhead, who was, however, 
pressed with other business, and unable to attend to the 
matter. On Thursday, August 1, the boiler exploded, 
with the result that it was blown from its seat and fell 
on the high-road about 12 or 15 yards away. The engine- 
driver was slightly scalded, but no other person was 
injured. 

Mr. Joseph Wildman stated that he had never had the 
boiler examined nor insured, nor had he endeavoured to 
find out its condition. He was not aware that Mr. 
Wallhead examined it in October, 1894, when he repaired 
the engine, but witness was then told that the firebox 
was bulged. Stones, his fireman, told him the firebox 
ought to be stayed, and he believed he mentioned it to 
Mr. Wallhead, who, he thought, remarked that they did 
not usually stay that kind of boiler. He could nob 
remember that he received any information about the 
leak before July, 1895, when he told Mr. Wallhaad about 
it, but he did not attach much importance to it. Wit- 
ness asked Mr. Wallhead to come and stay the firebox, 
but he did not come. The reason the boiler was continued 
in work was that he did not know it was unsafe. 

By Mr. Howard Smith: Witness thought Mr. Wall- 
head’s advice respecting the stays which he subsequently 
gave, meant that they would strengthen the firebox, but 
the reason he did not have the stays put in was that Mr. 
Wallhead did not appear to attach much importance to 
them, and witness did not think the matter serious. 

Mr. David Woods, agricultural implement maker, 
New Leake, confirmed the statement of Mr. Gough that, 
in his opinion, the boiler in 1891 was fit for a working 
pressure of 60 lb. or 70 Ib. 

Mr. Richard Wallhead, agricultural implement maker, 
Stickney, deposed that when he put a new crankshaft on 
the engine in October, 1894, he made no examination of 
the boiler. He told the fireman that if the bulge went 
any worse the firebox would need staying. In July last 
Mr. Wildman asked him to look at the boiler, and he 
called to do so, but it was locked up and Mr. Wildman 
was away. He had not told him that there was danger 
in working without the stays, although he said they ought 
to be added. 

Philip Stones gaid he was by trade a baker and engine- 
driver, and had obtained his knowledge of engine-driving 
while engaged with his father. He had never examined 
Mr. Wildman’s boiler, but had cleaned it out every two 
or thrée months during the winter. He had not thought 
it necessary to have it examined once a year by a com- 
petent person, and did not think any examination was 
made from 1880 to 1891. There was a difference of 
20 lb. between the pressure on the Salter’s spring balance 
valve and that indicated by the gauge. He under- 
stood that the valve would be correct, so always worked 
by that. He used generally to screw the balance down to 
55 lb. In July last the leakage increased, and the bulge 
also appeared to increase. He thought there was an 
element of danger, and named it to Mr. Wildman, but 
did not think it would be really dangerous for a day or 
two, and therefore continued to work the boiler. He had 
worked boilers in a far worse condition as regards leakage, 
even when they put the fire out. On the day of the explo- 
sion he saw the water gauge about half full, and when the 
boiler burst the engine was working, and he noticed that 
the steam gauge shortly before registered 60 Ib. 

Mr. William Harris, engineer-surveyor to the Board 
of Trade at Hull, said he examined the boiler about three 
weeks after the explosion. He produced a drawing, and 
gave a detailed description and the principal dimensions 
of the boiler. The firebox had collapsed, and had ruptured 
on the right-hand side. The plates of the firebox had 
suffered from corrosion, chiefly on the fire side. They 





were originally #in. thick, but had been reduced to an 
almost uniform thickness of }in. The boiler was quite 
unfit to work at any pressure. Roughly, he should say 
that the collapsing pressure was 50 lb., and the boiler 
would easily burst at 55 1b. He tested the Salter’s spring 
balance as against stamped weights, and found it was 
quite accurate, but the leverage, instead of following the 
usual rule of being proportional to the area of the valve, 
was slightly greater, so that the pressure when the balance 
was screwed down to 55 lb. might be about 70 1b., which 
would be excessive even when the boiler was new. The 
steam gauge was too much damaged to render any test 
possible. No doubt the firebox had been gradually going, 
and ib had suffered, as before stated, almost entirely on 
the fire side. 

y Mr. Howard Smith: If he found a firebox which 
had bulged a little and a leakage taking place, and sub- 
sequently that both had increased, he certainly would 
not continue to work it. It was impossible to say whether 
a firebox was bulged simply by looking in at the fire door. 
It would have been wise to have had the firebox stayed if 
it had been bulged locally by sediment, and if he had 
attempted to put a stay in he would at once have seen 
that the firebox was worn out. It was so far gone that 
stays would not have saved it even if they had been 
—_ 

his completed the eviderice, and Mr. Gough then 
— the following questions to the judgment of the 

ourt : 

Whether Mr. Wildman took proper measures to ascer- 
tain the condition and to determine the safe working 
pressure of the boiler before it was set to work in 1880? 

Whether the boiler was fitted with efficient mountings ? 

Was the boiler worked by a competent person, and did 
Mr. Wildman take proper measures to ascertain that it 
was being worked under safe conditions ? 

Were the repairs to the boiler in 1891 properly executed, 
was the boiler then properly tested, and were proper 
measures taken to determine the pressure at which it 
could safely be worked ? 

Whether, after the repairs in 1891, Mr. Woods reported 
to Mr. Wildman that the boiler was in good working 
condition ? 

Did Mr. Wildman, in or about the month of October, 
1894, instruct Mr. Wallhead to examine the boiler? Did 
Mr. Wallhead properly examine it at that time, and 
was it then in good condition and fit for the pressure at 
which it was being worked ? 

Whether, in or about the month of July, 1895, it was 
reported to Mr. Wildman that there was a leak or a 
bulge in the firebox, and, if so, was he justified in con- 
tinuing to work the boiler? 

What was the cause of the grog 

Whether blame attaches to Mr. Wildman, Mr. David 
Woods, and Mr. Wallhead, all or either of those gentle- 
men? 

In reply to Mr. Howard Smith, Mr. Wildman main- 
tained that he left the boiler to Mr. Wallhead and to 
Stones. He always had done what he thought required 
to be done, and paid for it, and if he had not worked the 
boiler safely it was through ignorance. He had not at 
once reported the occurrence of the explosion to the Board 
of Trade, as he was not aware that the Act required that 
he should do so. 

Mr. Howard Smith then gave judgment. He carefully 
reviewed the evidence that had been given, and dealt 
very fully with the questions submitted to the Court by 
the Board of Trade. The Court, he said, was of opinion 
that Mr. Wildman took no proper measures to ascertain 
the condition and to determine the safe working pressure 
of the boiler, and further, that Stones, the engine-driver, 
was quite incompetent to make periodical inspections. The 
repairs effected by Mr. Woods in 1891 appeared to have been 
properly executed, and there was no reason to doubt that ab 
that time the boiler was in a satisfactory working condi- 
tion. With regard to the conduct of Mr. Wallhead, it was 
quite clear, in the opinion of the Court, that he was not 
instructed to make an examination of the boiler, and his 
conduct had not in any way conduced to the explosion, 
except, perhaps, that he did not warn Mr. Wildman in 
specific terms that the boiler was not safe. There was no 
doubt that Mr. Wildman was to blame, inasmuch as he 
had never caused the boiler to be examined by a competent 
person for a period of quite 15 years, except on one occasion 
in 1891, when it was examined by Mr. Woods, and even 
then, that examination would never have taken place if 
the boiler had been in such a condition that it could have 
been worked without repairs. Mr. Wildman had told 
the Commissioners that he did not know that it should 
be examined, but that could not be accepted as an excuse, 
because it had been repeatedly pointed out by the Court 
that if people chose to use boilers of which they themselves 
were ignorant, it was their duty to employ competent 
persons to examine them. Further, notwithstanding the 
advice given to him by Mr. Wallhead with regard to 
staying the firebox, Mr. Wildman chose to continue to 
work the boiler, and at as high a pressure as before. Thad 
was a very careless and almost reckless proceeding, and 
on those grounds the judgment of the Court was that he 
was to blame. 

Mr. Gough applied that Mr. Wildman should be 
ordered to pay a portion of the costs of the inquiry. 

Mr. Howard Smith said he thought he ought to make 
an order for a higher payment than usual, say for one of 
20/., but considering Mr. Wildman’s position, and that he 
had suffered loss through the “pr nase he would only order 
him to pay to the Solicitor of the Board of Trade the sum 
of 15/. towards the costs and expenses of the investigation. 





PALERMO.—Tenders will be shortly invited for the con- 
struction of a dry dock, jetty, and quay frontage, as well 
as for carrying out other extensive harbour improvements, 
at Palermo, 
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THE PHYSICAL PROPERTIES OF IRON 
AND STEEL. 


Art the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 3, 1895, Sir 
Benjamin Baker, K.C M.G., the President, in the chair, 
two communications dealing with the physical properties 
of iron and steel were read. 

The first paper, on ‘‘ The Influence of Carbon on Iron,” 
by Mr. John Oliver Arnold, F.C.S., embodied the results 
of researches undertaken by the author primarily to de- 
termine whether, at high temperatures, the carbon still 
remained in combination with the iron. A series of eight 
3-in. square crucible steel ingots, ranging in carbon 
between 0.08 per cent. and 1.47 per cenb., the total im- 
purities other than carbon averaging 0.2 per cent., were 
hammered and rolled to 1, in. in diameter. They were 
then submitted to chemical, mechanical, microscopical, 
thermal, and magnetic tests, in three standard physical 
conditions, namely, normal, or cooled in air; annealed, 
or — slowly cooled ; and hardened, or very rapidly 
cooled. 

The differential analyses for carbon confirmed the con- 
clusion arrived at by the author in a previous research, 
that the hard plates of Sorby’s laminz consisted of pure 
crystallised Fe,C, and under certain conditions contained 
practically the whole of the carbon present in the steel. 

The mechanical tests showed that in normal steels the 
tanacity increased with the carbon up to 1.2 per cent. ; a 
further addition of carbon causing a diminution in the 
stress. Thus the tenacity of ingot-iron containing about 
0.1 per cent. of carbon was found to approximate 21 tons 
per square inch, the maximum stress sustained by iron 
containing 1,2 per cent. being nearly 62 tons per square 
inch, whilst the stress registered at 1.5 per cent. fell back 
to about 56 tons. In the case of thoroughly annealed 
steels the stresses were distinctly less than those obtained 
from the corresponding normal metals, the maximum 
tonnage being registered at about 0.9 per cent. of carbon. 
With higher carbons the strain rapidly diminished ; being 
at 1.5 per cent. of carbon only about 22 tons. The ductility 
of normal steel diminished with the carbon ; the elonga- 
tion with 0.1 per cent. of carbon being 47 per cent., and 
at 15 percent., 3 per cent. on2in. The ductility of the 
corresponding annealed metals was slightly greater up to 
0.65 por cent., but between 0.65 per cent. and 1.2 per cent 
it was less than that obtained from the normal steels, re- 
gistering a minimum at about 0.9 per cent. Under com- 
pression the suftness of normal steel decreased with the 
carbon until 0.9 per cent. of that element was present ; be- 
tween 0.9 and 1.5 per cent. the flow was practically station- 
ary. Annealed steels under compression indicated a 
maximum hardness at 0.9 per cent., and were distinctly 
softer than the normal metals. Between 0.9 per cent. and 
1.5 per cent. the steel became remarkably soft under com- 
pression ; steel with 1.5 per cent. of carbon was softer than 
iron containing 0.1 per cent. In hardened steels the 
rigidity of the metals increased enormously as the carbon 
rose, and between 0.9 per cent. and 1.5 per cent. the 
metal was practically incapable of flow under compres- 
sion. The remarkable mechanical tests obtained from the 
annealed steels between 0.9 per cent. and 1.5 per cent. 
were undoubtedly due to the decomposition of Fe3C into 
free iron and graphite. 

The microscopical investigation showed that pure iron 
consisted of cubic and octahedral crystals. On the intro- 
duction of carbon a new constituent, which became dark 
brown on etching, appeared and remained sharply localised 
in the iron, until at about 0.9 per cent. the whole mass 
consisted of this constituent. This point was defined as 
the saturation point of steel. Steels containing less than 
0.9 per cent. of carbon, and consequently free iron, were 
termed unsaturated, whilst steels containing above 0.9 per 
cent. were distinguished as supersaturated, because they 
contained an excess of Fe,;C. The particular method 
necessary to obtain reliable sections of hardened steel was 
described. The general results of the microscopical 
examination sustained the theory that the hardness of 
quenched steel was due not to a hard allotropic modifica- 
tion of iron, but to a definite sub-carbide corresponding to 
the formula Fe.,C. This formula involved a maximum 
evolution of heat of combination, and a maximum absorp- 
tion of heat of dissociation respectively, on cooling and 
heating, in iron containing about 0.9 per cent. of carbon. 
Determinations of these heats in vacuo gave decisive 
maxima both on heating and cooling at 0.89 per cent, of 
carbon. 

The magnetic observations on hardened steels had led 
the author to the conclusions that (1) the magnetic per- 
meability varied inversely as the carbon present ; (2) the 
permanent magnetism was directly proportional to the 
carbides of iron present; and (3) in iron containing 
between 0.1 per cent. and 0.9 per cent. of carbon the per- 
manent magnetism was directly proportional to the sub- 
carbide of iron present. 

The author based the existence of a sub-carbide of iron, 
poms the formula Feo, C, to which the phenomena of 

ardening and tempering were due, on the following ex- 
perimental facts: (1) the well-marked saturation points in 
the micro-structure of normal, annealed, and hardened 
steels ; (2) a sharp maximum in a curve, the co ordinates 
of which were heat evolved or absorbed at the carbon 
change point, Ar. 1, and the carbon percentage; (3) a 
point in the compression curve of hardened steels at which 
molecular flow ceased ; and (4) a sharp maximum in a 
curve, the co-ordinates of which were the carbon percent- 
age and permanent magnetism in hardened steels. 

The second paper, on “‘ Zhe Dilatation, Annealing, and 
Welding of Iron and Steel,” by Mr. Thomas Wrightson, 
M. Inst. C.E., dealt with investigations of some of the 
physical changes which occurred in iron during its pas- 
sage from the homogeneous molten state to the solid and 
more permanent condition. 





With regard to the alleged floating of solid iron upon 
molten iron of the same kind, the author had found 
that if the piece of solid iron was lowered into the liquid 
metal by means of an iron fork, it always descended with 
the fork, but in a few seconds left the prongs and floated 
to the surface. For some time the sphere continued to 
rise above the surface until, at such a temperature that 
it melted, it quickly joined the molten metal. On first 
sinking the ball proved itself to be denser than the 
liquid iron. It then expanded and became considerabl 
less dense than the liquid; and lastly, a reversal too 
place and the ball in melting became of the same density 
as the liquid. The assumption that dilatation was con- 
tinuous and uniform during the passage from the liquid 
to the solid state was therefore erroneous. In order to 
eliminate the errors due to the emergence of the floating 
body above the surface of the molten metal, the author 
used for subsequent experiments an instrument by which 
the specific gravity of a 4-in. cast-iron ball, completely 
submerged in the metal, could be observed and continu- 
ously recorded. A specimen of the record obtained from 
the apparatus was given. Experiments upon grey Cleve- 
land iron showed that the specific gravities of the cold 
solid iron, molten iron, and of plastic iron, were 6.95, 
6.88, and 6.50 respectively ; and that in passing from the 
solid to the plastic condition, the iron underwent an in- 
crease of volume of 6.92 per cent., followed by a quick 
contraction as it became liquid. 

The order of experiment was afterwards reversed, and 
the change of volume was measured as the molten iron 
solidified. Into two spherical moulds of dried loam, 15 in. 
in diameter, was poured in one case Cleveland white iron 
and in the other Cleveland grey iron. A few minutes 
later the top half of the mould was raised, and the dia- 
meter of the congealed surface was measured with 
callipers. This was repeated at intervals, The results 
afforded qualitative confirmation of the other experiments. 
The early consolidation of the outer layers, however, by 
impeding the free expansion of the interior, prevented 
quantitative agreement. 

The fluid metal first entirely filled the mould. An ex- 
pansion of the outer layers then took place as the metal 
became plastic, the diameter of the ball therefore increas- 
ing. The liquid interior, not having commenced to ex- 
pand, sank in the hollow shell formed by the cooling and 
expanding layers of the outside, and thus formed a cavity 
at the top, which was shown in a photograph of the cross- 
section of the ball. The metal round the inner surface of 
the top cavity then hardened, and the interior liquid 
metal expanded gradually towards the centre; and, by its 
pressure on the soft outer envelope, also tended to increase 
the diameter of the ball. This action continued until the 
outer layers arrived ab such a temperature that they 
should contract; when a contest arose between the con- 
tracting force of the fast-thickening outer layers and the 
expanding force of the interior as it in turn became plastic. 
When these forces balanced each other, further expansion 
was arrested. After this point in the cooling had been 
reached, the outer layers contracted as far as their condi- 
tion would allow, but not tothe full natural extent, as, 
while the outside was in a state of tension owing to the 
swelling of the interior, fresh layers of plastic and solidi- 
fying metal had been built up in the interior. By the 
time contraction had commenced, these had formed an 
arch of many courses under different degrees of tension ; 
and such a structure tended to prevent the free contrac- 
tion of the whole mass. The interior of this enlarged 
vessel then contracted and drew away principally from 
the upper part, owing to the mass of plastic iron tending 
to gravitate to the bottom of the ball. 

The specific gravity of the material was found to be, at 
the surface of the top cavity, 54 in. above the centre of 
the sphere, 6.95; at the centre of the sphere, 7.13; and 
at points 22 in., 4? in., and 74 in. below the centre, 6.87, 
7.08, and 7.15 respectively. The results of further experi- 
ments on the buoyancy of solid rolled low-carbon steel 
showed that it followed the same law as cast iron. It 
appeared, therefore, that the physical changes from liquid 
to solid, as from colid to liquid, were similar in grey iron, 
white iron, and low-carbon steel. 

These changes in volume during solidification seemed 
to account in a measure for the treacheries which so 
frequently appeared in structures of cast iron and steel. 
The same operations, as described for the cooling of a 15-in. 
ball, were at work in the cooling of all castings. In their 
design, therefore, forms in which extreme initial strains 
were likely to be generated should be avoided. The 
method of cooling should also be favourable to the avoid- 
ance of such strains being set up, as cast-iron plates of 
good material, after being cooled, sometimes suddenly and 
spontaneously broke into pieces, on account of improper 
cooling. 

The process of slow cooling or annealing anticipated 
this action by causing the fall of temperature, and conse- 
quent change of volume, to be so slow that the groups of 
particles in the casting had time to accommodate them- 
selves to their changing condition of volume, and thus to 
minimise the internal strains. In every cooling body the 
radiation of heat from the exterior was more rapid than 
from the interior. The most important condition in slow 
cooling appeared to be that the difference of temperature 
at any time during cooling, between the hottest and 
coldest particles, was reduced to a minimum. 

In view of the apparent analogy between the expansion 
of cast iron in cooling from the liquid to the plastic con- 
dition, and the expansion of water in cooling from 4 deg. 
Cent. to 0 deg. Cent., the author had undertaken experi- 
ments to ascertain whether the welding of iron could be 
attributed to similar action to that producing regelation 
inica. Toidentify the two phenomena, ib must be proved 
that the surfaces of the iron at the moment of welding 
contracted with increase and expanded with decrease of 
temperature. But as, according to the reasoning of the 





late Dr. James Thomson, matter possessing this property 
must also be cooled by impact or pressure, the identifica- 
tion would be complete, if this collateral property of the 
cooling of welding iron under pressure could be demon- 
strated. 

In the author’s experiments, which were carried out at 
the Mint, with the aid of Professor Roberts-Austen, the 
temperature at the welding surface of iron heated in an 
electric welding machine was taken by a Roberts-Austen 
recording pyrometer. The results were given of a series 
of five experiments, in three of which a fall of temperature 
ranging between 19 deg. Cent. and 57 deg. Cent., had 
resulted from the application of pressure at temperatures 
of between 1300 deg. Cent. and 1420deg. Cent. The 
thermal expansion of iron was, therefore, negative between 
1300 deg. Cent. and 1420 deg. Cent. 

The theory of regelation in ice was founded on the fact 
that the melting point was lowered by pressure. This 
held good also for iron, in which case, however, there 
were increasing degrees of mobility between the tempe- 
rature of 1400 deg. Cont. and that of melting wrought 
iron, 1600 deg. Cent. When pressure was applied to a 
bar, ¢g., at 1400 deg. Cent., not only was the melting 
point lowered, but the mobility of all lower temperatures 
within the critical condition was increased. 








Minne 1n Swepen.—The works in connection with 
the Taberg mining industry, of which Dr. Gustaf de 
Laval is the leading spirit, and which are attracting 
much attention in Sweden, have now been finished for the 
year, and have, so far, been more of a preparatory nature. 
The undertaking is expected to be started on a large 
scale next spring. Ib is expected that the output of iron 
ore will not be less than 30,000 tons during the year. 





Tue INSTITUTION OF Civit ENGINEERS.—There are 30 
members and associates of the Institution of Civil Engi- 
neers who have been on the books for upwards of 50 

ears. These are, in order of election, Sir Charles 

utton Gregory, K.C.M.G., Past-President ; Mr. George 
F. White; Mr. H. D. Martin; Major-General G. B. 
Tremenheere, late RK; Mr. John Baldry Redman; 
Mr. S. B. Worthington; Mr. Edward Cottam; Mr. 
John Clutton; Mr. ‘I’. Dyne Steel; Dr. William Pole, 
Hon. Secretary; Mr. J. C. Sherrard; Mr. Peter Bruff ; 
Colonel T. H. Sale, late R.E.; Mr. William Evill ; Mr. 
W. L. Baker; Mr. John Boustead; Mr. William 
Lindley ; Mr. Edward Dobson; Mr. Henry Warriner ; 
Mr. George Henry Birkbeck ; Mr. Alfred Upward ; Sir 
John Fowler, Bart., K.C.M.G., Past-President; Mr, 
James Abernethy, Past-President; Mr. J. H. Pepper ; 
the Baron Du Bois de _ Ferritres; Mr. Henry 
Hensman; Mr. W. H. Barlow, Past - President; 
Mr. William Shears; Mr. W. P. Marshall, and Mr. H. 
Wollaston Blake. Of those elected during the years 
1846-50, both inclusive, there still remain Mr. Edward 
Woods, Past-President; Mr. J. B. Huntington; Mr, 
John Addison ; Mr. F. C. Christy ; Mr. Robert Jacomb- 
Hood; Mr. P. J. Margary; Mr. Charles Neate; Mr. 
W. G. Brounger; Field-Marshal Sir Lintorn Simmons, 
R.E., G.C.B.; Mr. Alfred Williams; Sir Robert Raw- 
linson, K.C.B., Past-President; Mr. G. W. Harris; 
Mr. Henry Currey; Mr. J. S. Valentine; Mr. Henry 
Maudslay; Mr. George Arthur Biddell; Mr. Henry 
Robinson ; Lord Armstrong, C.B., Past-President ; Mr. 
William Radford; Mr. William Piper; Mr. William 
Wilson ; Mr. William Sowerby ; Sir Douglas Galton, 
K.C.B.; Sir Geo. Barclay Bruce, Past-President; Mr. 
Charles Christopher Carleton Baynes; and Mr. George 
James Munday. 





GreRMAN CoAL-MInInNG, — The production of coal in 
Germany is steadily expanding. In the Prussian districts 
of Breslau, Halle, Klausthal, Dortmund, and Bonn the 
aggregate output for the nine months ending Sep- 
tember 30 this year was 52,946,534 tons, as compared with 
52,017,539 tons in the corresponding period of 1894, show- 
ing an increase of 928,995 tons, or 1.79 per cent. To this 
increase the first quarter of this year contributed 394,004 
tons, or 2.26 per cent.; the second quarter 64,886 tons, or 
0.39 per cent.; and the third quarter 470,015 tons, or 2.61 

rcent. The extraction of the Breslau district in the 

rst nine months of this year was 15,959,085 tons, as com- 
pared with 15,214,650 tons ; of the Halle district, 6672 
tons, as compared with 5280 tons; of the Klausthal dis- 
trict, 393,737 tons, as compared with 382,462 tons ; of the 
Dortmund district, 30,129,963 tons, as compared with 
30,047,077 tons; and of the Bonn district, 6,457,077 tons, 
as compared with 6,368,070 tons. The output of every 
district is thus shown to be growing, although the 
Breslau and Dortmund districts practically mono- 
polise the whole extraction. The deliveries of coal 
from the five districts in the firs) nine months 
of this year were 51,172,558 tons, as compared with 
50,210,564 tons in the corresponding period of 1894, 
showing an increase of 961,994 tons, or 1.92 per cent. 
The deliveries accordingly exceeded the extraction to 
September 30 ee by 32,999 tons. It is thus shown 
that the increas output effected in the first three 
quarters of this year was not speculative in its character, 
but was justified by actual results. Two main causes 
have contributed to the great development of German 
coal-mining during the last 25 years. The firstof these 
causes is, of course, the growth of the demand by reason 
of the constant expansion of steam power in Germany 
and neighbouring countries; and the second favourable 
influence which has been at work has been the greater 
security enjoyed by Germany since she became a more 
united nation, and since she developed a formidable 
army. In the early years of the century, Germany was 
overrun by the French ; but she now more than holds her 
own among continental nations, 
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THE ‘I. R.” ARC LAMP. 

Tue arc lamp illustrated beneath is constructed by 
Mr. A. W. Richardson, of Skew Bridge Works, 
Worsley-road, Patricroft, Manchester. It is a dif- 
ferential direct-acting lamp, with a simple and sensi- 
tive feeding arrangement which acts upon the top 
carbon direct. This feeding arrangement, which has 
a wedge action, is actuated by means of a pair of sole- 
noids of a large area, the cores of which are attached 
toa rocking lever ; this lever works the centre tube, to 
which the feeding gear isfixed. This gear is fitted in 
a box below the lamp bottom plate, and is so pro- 
tected. 








To fit new carbons tothe lamp, all that is needed is to 
take out the remains of the top carbon and replace 
with a new length, which fits into a sliding holder 
inside the centre lamp tube. The remainder of the 
top carbon is used in the bottom or negative holder, 
therefore only one waste end is lost instead of two, as 
in all other lamps. 

We are informed that these lamps burn exceedingly 
steadily, and that their advantage over other makes 
of lamps is that there are few working parts, there 
being no clockwork, chains, strings, pulleys, racks, 
make and break contacts, slide-rods, flexible cords, 
or dashpots. 





THE MARSH BOILER FEED PUMP. 

We illustrate on this page a neatly designed pump 
intended for boiler feeding purposes, and made by the 
Battle Creek Steam Pump Company, of Battle Creek, 
Michigan, U.S,A., and which is now being introduced 
into this country by Messrs, Charles Erith and Co., 
of 70, Gracechurch-street, London, E.C. Our en- 
graving shows a sectional view through the pump. 
The arrangements for controlling the flow of water 
will be obvious on inspection, but the valve gear con- 
trolling the steam supply is of novel construction. 
The valve is of the piston type, and is fitted with 
enlarged ends or heads fitting steam - tight into 
suitable recesses in the chest. Considering one 
end only, it will be seen that if an equal pres- 
sure of steam is admitted to both sides of the head, 
the valve will move over, since the effective area 
exposed to the pressure is greater on one side than the 
other. The steam to the outer face of the enlarged 
valve head is admitted from the cylinder through a suit- 
able channel, and tends to force the valve over in such 
a way as to open the main port. The direct pressure 
on the inner face of the head tends, on the other hand, 
to force the valve over, so as to close the main port. 
Hence, if the piston moves easily, the pressure in the 
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MARSH BOILER FEED PUMP. 
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cylinder falls below the valve-chest pressure, and with 
it the pressure acting on the outer face of the enlarged 
head, so that under these conditions the valve moves so 
as to reduce the supply of steam. If, on the other hand, 
the piston moves slowly, the full valve-chest pressure 
reaches the outer face of the enlarged head, and the port 
is thrown wide open. The cylinder piston is, it will be 
seen, double, and the space between the two heads is 
kept full of live steam. At the end of the stroke the 
packing ring uncovers the small port leading to the 
other head of the valve, the inner face of which is 
then in communication with the exhaust. Conse- 
quently the steam passing through this port moves 
the valve right over, connecting that end of the cy- 
linder which has just made a working stroke with 
the exhaust, and the other with the live steam supply. 
A second stroke is now made, the various operations 
being repeated as before. It will be seen that with 
this pump a working stroke of full length is always 
secured, as exhaust does not take place till the small 
auxiliary port is put in communication with the live 
steam supply between the pistons, 





INDUSTRIAL NOTES. 

THE efforts to end the engineers’ dispute at Belfast 
and on the Clyde have resulted ina conference between 
representatives of the employers and the employed, with 
the Right Hon. Lord James of Hereford as chairman, 
orumpire. The first step taken in the negotiations 
was to obtain the consent of the parties to a conference 
under the presidency of a neutral chairman ; the next 
was to select a chairman, and Lord James was ap- 
proached, and his consent was obtained. The place of 
meeting was left until a subsequent date, but the day 
was at last fixed for Tuesday, December 10, that is, 
last Tuesday. It is gratifying to find that the efforts 
to bring about conciliation are likely to prove success- 
ful; the terms under consideration are set forth in 
another column; it is also gratifying to find that 
Lord James has not shrunk from the task of presiding. 
It is manifest that his experience as chairman and 
umpire of the Boot and Shoe Trades conference has 
proven to him that it is possible to reconcile differ- 
ences. The difficulties in the way of settlement in 
the boot and shoe trades were far greater than in 
the engineering dispute at Belfast and on the Clyde, as 
in the former case there were a multiplicity of details 
to be considered and adjusted. So multifarious were 
they, that a mere statement of the items would occupy 
many columns of ENGINEERING. In the case of the 
engineers, two main questions comprise the whole case, 
namely, whether there was an understanding that the 
reductions were to be given back when trade revived, 
and secondly, whether trade has so far revived as to 
justify the demand for the return of the 2s. per week 
previously taken away. Some subsidiary points may 
arise as to when the advance shall take place, and 
under what conditions, but these are matters of nego- 
tiation. 

There is one question in connection with the dispute 


which may require a little delicate handling, namely, 
the question of apprentices. It is unfortunate that 
this has arisen, Apprentices in point of law do not 
stand in the same position as journeymen, nor is their 
relation to the employers the same. The Employers 
and Workmen Act, 1875, does not change the relation- 
ship of apprentices to their masters. They are still 
under other laws relating to apprentices. A journey- 
man may leave his work upon giving the required or 
the customary notice ; an apprentice cannot leave his 
work upon notice given. Any cessation of work by an 
apprentice is unlawful, except in cases provided for 
under the law. Breach of contract by a journeyman is 
a civil offence, punishable by fine, or by imprisonment 
if payment of the fine is refused. An apprentice may 
be imprisoned, may be ordered to fulfil his contract or 
term of service, and may again be imprisoned upon 
refusal. To aid and abet an apprentice in any unlawful 
Act is punishable. Therefore the proceedings at Bel- 
fast and on the Clyde, in so far as the apprentices are 
concerned, may be open to question. Moreover, the 
order for the cessation of work by the apprentices 
very nearly brought the negotiations for a conference 
to an untimely end. Although the total number of 
men on strike and locked out by the engineering 
firms is not very large, as compared with the aggre- 
ate number of persons employed by the various 
dl yet the total number affected by the cessation 
of work is great. In Belfast a number of labourers 
have been employed at the rate of 2s. per day each, 
and the readiness with which work was accepted on 
those terms show how joyfully they will regard a set- 
tlement of the dispute. There is one feature in 
connection with the dispute which deserves mention, 
namely, the entire absence of rowdyism and violence. 


The engineering trades throughout Lancashire con- 
tinue, on the whole, to be progressing satisfactorily. 
The improvement in the condition of trade is well 
maintained, and the prospects as regards the future are 
looked upon as very encouraging, Noing indicative of 
increasing activity in most branches, but the condi- 
tions vary; they are not the same in all districts. 
In some quarters there appears to be less pres- 
sure of new work, compared with recent reports ; 
but in other quarters reer 4 orders seem to be coming 
forward even more freely than of late. In cotton 
machinery there is no abatement of pressure; sta- 
tionary engine builders are also active; machine tool 
makers are busy, boilermakers continue to be fairly 
well employed, and in some cases locomotive builders 
are fairly engaged. Fortunately there are no labour 
disputes of any consequence to disturb the relation- 
ship between employers and workmen in any branch 
of the engineering trades in Lancashire. In the iron 
trade there has been a slow business in some cases, 
merely hand to mouth buying, but in other cases there 
has been a large weight of inquiry in the market, 
especially for foundry brands of pig iron. In the 
finished iron trade only a moderate business has been 
doing, but with the orders on hand it has been suffi- 
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cient to keep the forges going at full time. In the steel 
trade business has poet slow, and prices have been 
rather weak. Nut and bolt makers have been busy, but 
prices have not materially advanced ; nevertheless, there 
are expectations of some advance in general prices of 
iron and steel with the close of the engineers’ dispute. 





In the Wolverhampton district the condition of 
trade, in so far as activity is concerned, is well main- 
tained, all the leading works being fully employed. 
But there has been a noticeable decline in the demand 
for certain classes of finished iron, a falling off due to 
well-known and mostly temporary causes. Merchants 
and consumers have had sufficient deliveries to meet 
immediate wants, and the former seem to have re- 
stricted their purchases for the purpose of beating 
down prices, but the attempt has altogether failed. 
The list houses and associated sheet makers maintain 
recent advances in all cases where they are prepared 
to accept new contracts, or an extension of existing 
contracts. The settlement of the recent plateworkers’ 
strike has removed one difficulty out of the way, and 
recent orders indicate a continuance of activity, and 
probably an increasing activity in the near future. 
There have been some large orders recently for rails, 
axles, wheels, iron girders, telegraph posts, &c., for 
new railways in South Africa, and also for home 
account, and there have been large inquiries for bars, 
sheets, hoops, and rods by export agents, all of which 
foreshadow the continuance of good trade for some 
time to come, and also the maintenance of prices to at 
least present values. Sheet mills are very busy, work- 
ing night and day. Old contracts are being pressed 
for completion, and renewals are freely offered for 
acceptance. Second qualities of bars and common 
unmarked iron are in good request, but best or marked 
bars are not so much sought after. In the steel trade 
steel plates, blooms, and billets are in good demand, 
orders are plentiful, there is less competition from 
other districts, and prices are hardening in conse- 
quence. As regards pig iron, the yield of the furnaces 
in blast is barely sufficient to meet the continuous 
wants of customers, and yet they are anxious to place 
some heavy contracts of forge and foundry pig for next 
quarter’s delivery. All these things denote continuous 
activity in the Wolverhampton district. Labour dis- 
putes are few and far between, and these are of little 
consequence, for nearly all of them have to be settled 
by the wages board. 





In the Birmingham district there is but little 
change either as to the accession of new business or 
in prices. The early anticipated settlement of the 
engineering and shipbuilding dispute has given a firmer 
tone to the market, but there has been some weakness 
both in pig iron and wrought iron ; the leading brands 
have been firm. The steel trade is brisk, and prices 
are strong. Makers have work enough on hand to 
keep them busy during the present year and to the end 
of the first month in the new year, apart from any 
accession of new orders. The local seasonal trades 
are fairly busy in most branches, and there is no anti- 
cipated decline in the general run of trade. 


The despatch of the Secretary of State for the 
Colonies has created a hope that something will be 
done to promote a larger trade with our colonial pos- 
sessions than has been the case for some time past. 
The despatch is one of inquiry and of investigation in 
the first instance. The Colonial Secretary wants 
to know the extent of our trade, and the extent of 
competition; the nature of the products of the 
colonies, and their suitability for exportation to this 
country ; the nature of the articles they require and 
the suitability of our manufactures for the colonists ; 
also the reasons, if any, why the colonists prefer the 
manufactures of other countries to those of the 
mother country. Thecost of transit, conveniences of 
transport, and other matters are requested by the 
Colonial Secretary to be given in the return. We 
ought to get some good solid information in such a 
return. It is to be limited to 10 years—1884, 1889, 
and 1894—but within this period we shall be able to 
see the comparative displacement of our goods by 
foreign competition, its nature, and its extent. Samples 
are invited of various products which might be ad- 
vantageously imported into this country. Nothing 
but good can arise from any such information in a 
classified return, Competition is meeting us every- 
where, and we want to know the cause or causes 
thereof. 


The London Chamber of Commerce Conciliation and 
Arbitration Board continue in their work of pressing 
upon the Government the urgent necessity for legis- 
lation, in order that a complete system of conciliation 
shall be organised throughout the country. Last week 
the Board met and discussed matters, and on the 
following day a deputation waited on Mr. Ritchie at 
the Board of Trade to press for a measure next session. 
Sir John Lubbock’s Bill represents the views of the 
Board, and that Bill has the support of the delegates 
of the trade unions represented. The Board is pressed 





to adhere to its own Bill, and not in any way to commit 
itself to the proposal to embody the Act of 1889 in its 
provisions. The Act of 1889 is legal and technical, and 
the tribunal it institutes is armed with all the powers 
of a High Court of Justice. This is right enough for 
the cases contemplated in the Act, as the tribunal has 
to decide upon things past, acts committed, or omitted 
to be done. The findings in the award are for damages 
sustained by the acts done, or omitted to be done, 
with power to enforce the contract. But in labour 
disputes an arbitration court has to deal with things 
to be done—the future, the conditionsnot being possibly 
known. Hence an award relating to the fature may 
turn out to be harsh and inequitable. A voluntary 
conciliation board could meet and revise the conditions, 
even before the end of the term, if so advised. Or it 
might meet and readjust differences which arose as to 
interpretation, asin the case of the Shoemakers’ dispute 
of last year, and the adjustments under the reference 
in the early part of this year. An Act must provide 
for these matters. The Bill of the London Chamber of 
Commerce Board of Conciliation makes suitable pro- 
vision for cases up a certain point, beyond which it is 
not desirable to go until there has been some experience 
in its working andoperation. Mr. Ritchie, itis under- 
stood, will carefully consider the matter, and it is 
hoped that a Bill may be carried next session. 





The monthly report of the Amalgamated Carpenters 
and Joiners continues to impress upon the members that 
the dispute in the building trades of London still exists, 
by reason of the fact that employers refuse to re-sign 
the working rules. The members are, therefore, re- 
quested to keep away from the metropolis and from 
Croydon, or to call upon the branch secretary in each 
case before accepting employment. There is really 
nothing fresh in the state of affairs. The employers 
do not enforce any new conditions, nor has any further 
action been taken by the men. The dispute with 
Messrs. Mowlem continues in a sense, that is to say, 
there has been no formal settlement of the matter. 
Tte Carpenters are paying a general levy of three- 
pence per week, so that preparations are still being 
made in case of emergency. The Bricklayers also keep 
up their preparations in all respects. The Carpenters 
have 44,681 members, of whom only 906 are on out-of- 
work benefit. The report says: ‘“‘It is exceedingly 
satisfactory to note that in the closing months of the 
year, trade continues exceptionally good.” The pro- 
portion of members out of work is less than one-half 
what it was at the same time last year. This is true 
of most branches of the building trades; even the 
painters are better employed than is usual in the closing 
month of the year. There have been disputes in 
various — ut only at six places are the men 
cautioned not to accept work until they have seen the 
branch secretaries. The members are cautioned not 
to engage to go out to Pietermaritzburg, as the men 
there are seeking an advance in wages, and it is thought 
that inducements may be offered to carpenters and 
joiners to go out to the Cape under such circumstances. 
A suggestion is made by one branch to deal with 
imported joinery, but the council suggests great 
caution in this matter. Suggestions are also made for 
grants to the Engineers in support of the men out at 
Belfast and the Clyde; twelve branches sent resolu- 
tions on this matter. Some branches complain of the 
‘* forty weeks’ levy ” of threepence per member. 





The condition of affairs in the cotton districts of 
Lancashire is still causing a good deal of anxiety, but 
the percentage of workmen out of employment in the 
spinning branches only reaches 5.66 per cent. of the 
members, exclusive of piecers and half-timers. The 
total membership of the union is 15,475. There has 
been an increase in the past month, but a decline over 
the entire year of members to the extent of 356. The 
number of dispute cases in the month was 24, some of 
which were intricate in their character, and difficult of 
adjustment. When this fact is admitted by the 
officials of the union it is obvious that the mode of 
adjustment by a joint committee is the right one. Be- 
sides which, the Act relating to particulars of work 
could only be carried out by a joint committee of men 
who understand all the details of the work, quality of 
the materials, and all other conditions. The Lanca- 
shire employers and operatives are still much exercised 
over the Indian import duties, and probably the matter 
will be discussed in the House of Commons next 
session. The strike of the print workers at Staley- 
bridge still continues, but there is less violence on the 
part of the strikers. Their case does not come 
within the jurisdiction of the joint committee, which 
deals with spinning and weaving in all its varying 
branches, In the present state of trade it is not likely 
that the demand for the prohibition of steaming in 
weaving sheds will be pressed, and the demand for an 
eight-hours day seems almost to have been abandoned. 
These varying moods on labour questions do not tend 
to advance the interests of either employers or 
employed, as the trade is in a kind of ferment for the 
time being. The main thing for Lancashire to look to 
just now is the increasing competition of India with the 


East, the starting of new cotton mills in Japan and 
China, the progress of spinning and weaving in Bel- 
gium, France, and Germany, and the increasing supply 
of all cotton goods in American markets from native 
sources, all of which supplant the cottons of Lancashire. 





The National Municipal Labour Union propose to 
establish branches all over the country. To what ex- 
tent the local unions will fall in with this proposal is 
not as yet very clear. There are several unions which 
profess to represent the municipal employés ; some, 
such as the Gas-workers’ Union, only a part of the 
men so employed; other labour unions are more 
general, 

The unemployed question is to be considered by a 
conference convened by the Federation of Clubs and 
Trade Unions, at which two resolutions are to be sub- 
mitted : 1. That itis the duty of the State to find em- 
ployment for those willing to work, without forfeiture 
of civil rights. 2. To urge the Government to consider 
the best means of not only keeping, but also facilitat- 
ing the return of the rural population to the land, 
either by means of farm colonies or peasant proprietor- 
ship. The latter is but a revival of the old Chartist 
doctrine with regard to the land. It is being more 
and more felt that the migration of labourers is bad 
for the country as well as for the towns, but the difli- 
culty is how to arrest it. The worst of it is that as 
soon as any proposal is made with respect to the land, 
the question is treated as a political project. If this 
could ag avoided, some remedial legislation might be 
carried, 


The Mile End Guardians have determined to put 
some of the unemployed to work on some land at 
Edmonton, levelling the ground, &c., and have agreed 
to pay the railway fares to and from the work. A 
resolution was also carried asking the Government to 
give some portion of their naval work to the Thames 
shipbuilding firms. The desire to deal with the un- 
employed is growing, and it is to be hoped that some 
reasonable care will be taken not to brand those 
willing and able to work as mere paupers. 





The Goverment will seek to carry their Employers’ 


Liability Bill with contracting-out clauses. The 
miners’ mutual insurance societies favour this view, 
as well as some railway companies. The difficulties 
are rather accentuated in such cases. Those societies 
deal with all accidents from whatever cause, and few 
men would care to risk a lawsuit when they could get 
compensation without. But the question will have to 
be fought out in Parliament, with the result probably 
that the existing Act, which is only temporary, will 
be but little changed in its character, 








THE INSTITUTION OF CIVIL ENGINEERS. 


Presidential Address of Sir BENJAMIN BAKER, 
K.C.M.G., F.R.S., LL.D.* 
(Concluded from page 716.) 

AN engineer is, indeed, daily brought face to face with 
the fundamental mysteries of the universe He cannot 
calculate what speed a railway train would acquire in a 
given time without an appeal to the same Newtonian laws 
of motion which affect the remotest star, nor can he esti- 
mate the true efficiency of a steam engine without refer- 
ence to the mysterious— 461 deg. the zero of absolute tem- 
perature. Although pre-historic man demonstrated ages 
ago by the frictional ignition of dry wood, that work can 
be converted into heat, the reverse operation, the conver- 
sion of heat into mechanical power, was not thoroughly 
appreciated even half a century ago. It is the latter con- 
version, however, which chiefly interests the engineer, for 
although hot ae and other unpleasant experiences 
constantly remind him of the possibility of converting 
mechanical energy into heat, he regards it rather as a 
nuisance than a blessing. And yet if we look deeper into 
the question we find that after all it is the conversion of 
energy into heat which accounts for the present exist- 
ence of the earth itself, and all upon it. It is to 
the energy liberated by the contraction of the sun’s 
diameter that the world is indebted for heat, since 
physicists have demonstrated that if the sun had been 
a solid lump of coal it would have burnt out mil- 
lions of years ago, and Langley has calculated that all 
the coal in the Pennsylvania coalfield, though it would 
last the United States 1000 years, would only supply the 
sun with heat for y:s0th of a second. Every square foot of 
the sun’s surface represents some 8000 horse-power, and 
the whole surface no less than 500,000 millions of millions 
of millions of horse-power. Indirectly, the engineer 
utilises a minute fraction of the sun’s energy, as the rain- 
fall works his water-wheels and turbines, atmospheric 
currents his windmills, and wood is used as fuel for his 
steam engines. 

Long before the coalfields of the world are exhausted, 
there is little doubt the workers on the borderland of 
engineering will have discovered some plan of tapping 
the inconceivably great stores of energy around us. The 
very earth we live on is whirling around like a huge fly- 
wheel, and if we could only find some way of utilising its 
momentum we could draw upon it for ages for all the 
power we want without appreciably affecting the speed of 
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its revolution or the length of our day. It is, indeed, 
naturally drawn upon now in various things intimately 
associated with the work of the harbour and dock engi- 
neer. The flow of the tide in enormous volume up and 
down a river is accompanied by a vast expenditure of 
power in overcoming the frictional resistance of the river 
bed, in the grinding of shingle into sand, and in the trans- 
port of sandbanks from one part of the river to another. 
Even the flow of the water through the sluices of locks 
involves a loss of energy, as does the working of a tide 
mill, which latter is one way of utilising, as the others are 
of destroying, some of the earth’s momentum. No true 
engineer will believe that with so many sources of energy 
around us the progress of mankind and the work of the 
engineer will cease with the exhaustion of our coalfields. 
It has been prophesied by many high authorities that 
in the future all discoveries of great moment will prove 
to be the outcome of exact measurements. Engineers 
have always attached great importance to accurate 
measurements, and are constantly introducing words in 
their specifications insisting upon the same, although they 
well know that exactitude is unattainable, and that the 
vagueness of the meaning of the provisions for accuracy 
in contract documents often leads to costly litigation. I 
would be well for the latter reason alone, apart from other 
considerations, if the Institution of Civil Engineers could 
define authoritatively what interpretation should be given 
to such words as “‘ accurate,” or *‘ perfectly true to dimen- 
sions,” which, in practice, must necessarily vary in mean- 
ing according to the classof work towhichthey refer. If, for 
example, a qualified engineer were asked whatconstituted a 
“correct” survey, he would reply by another question, 
What is the survey for? If it be to produce a plan from 
which measurements are to be subsequently taken by 
scale, ib would be obviovsly useless to adopt refinements 
of observations in the survey which would be beyond the 
power of the draughtsman to record on the plan, and a 
*‘correct” survey in that instance would mean one in 
which the error did not exceed, say, ».'soth of the length, 
a degree of accuracy attainable by chaining. If, on 
the other hand, the object of the survey were to obtain 
data for the calculation of the exact spans of such a struc- 
ture as the Forth Bridge, a very different interpretation 
would be given to the word ‘‘correct,” and the mode of 
procedure would be wholly different. Inthe case referred 
to, the first action of the engineers was to recover from 
the Ordnance Survey Department the originai trigono- 
metrical stations in the neighbourhood and the calculated 
lengths of lines, of which General Clarke said it was ‘ un- 
likely that the error ia their lengths would amount to 3 in. 
in a mile, or about —_ of the length, and that it could 
not exceed 6 in.” The next step was for the engineers to 
measure their own base line with standard rods and take 
fresh angles many times over, with the final result that in 
a length of 4000 ft. the actual difference and presumable 
error in the Ordnance local survey proved to be .2 ft., or 


20,000 of length. 


For all ordinary engineering purposes, such a degree 
of accuracy would entitle a survey to characterised as 
‘‘ correct.” In the case of a metallic structure, for example, 
the deviation would be equivalent to that arising from a 
change of temperature of but 7 deg. If, however, the 
measurement were for the base line of a great trigono- 


metrical survey, a final error of would imply in- 


20,000 
excusable negligence on the part of the engineers. The 
Prussian engineers claimed that their measurements of 
the 3} mile base line at Gottingen, and the triangulations 
connected therewith, were so accurate that the error in 
the 36 miles long diagonal could not exceed 54 in., or, say, 


1 TES 
ae of thelength. Toattain this degree of accuracy, com- 


pound zinc and iron bars, inclosed in double-skinned wooden 
boxes with water between, were used, and the distance 
between the bars was measured by glass wedges, which 


’ 


were read by eye to in., and by microscope to 


30,000 

Similarly, in the great trigonometrical survey of India, 

a most elaborate investigation of the probable errors in 

length led to the conclusion that they would not exceed 
1 


700,000" 

The same elastic interpretation of the word ‘‘ correct” 
applies to angles, the admissible error in which may 
range from two minutes to three- tenths of a second, 
according to the object of the survey. 

But although the vagueness of the word ‘‘ correct,” as 
applied to a survey, occasionally leads to no little diffi- 
culty, it is in the carrying out of works that expressions 
of the kind constitute an ever. present cause of differences 
between the engineer and contractor, and of endless liti- 
gation and expense. Ten per cen®. and more can readily 
be thrown away on the cost of ‘vorks, if the engineer, 
either from inexperience or obstinacy, insists upon a 
reading of such an expression as ‘‘exact to dimensions” 
reasonable enough in some classes of work, but too strict 
for the particular class in dispute. It is much to be 
regretted that some general rules as to limits are not 
authoritatively laid down for different classes of earth- 
work, masonry, timber, and steelwork. Of course, in 
many instances, in machined work a limit of so many 
thousandths of an inch is specified, or a part is considered 
**exact to dimensions” if it passes a gauge test. So long 
ago as 1850 the late Sir Joseph Whitworth exhibited at 
this Institution a measuring machine for determining 
minute differences in length, When a standard yard 
measure, made of steel # in. square, was placed in the 
machine, it was claimed that by means of the micrometer 
1,000,000 #2 could be read. Mechanical 
measurements of this minuteness are, of course, not re- 


‘a variation of but 





quired in workshop practice. Probably the nearest ap- 
proach to such a refinement is in the preliminary opera- 
tions of “ figuring ” or polishing the lenses of telescopes. 
By means of the ‘‘spherometer,” which is a little in- 
strument with three legs to support it on the glass, and 
a central micrometer screw to measure the curvature of 
the lens, it is easy, according to Sir Howard Grubb, to 


> a. ce . 
get determinate measures of 50,000 12+s and, by adopting 


special precautions, even of 5... |, ia, which latter has 


been found to be practically the limit of accuracy of me- 
chanical contact. In anything else buta lens this might 
well be accepted as complying with the specification of 
‘true to dimensions,” but in that special case such an 
error would be quite inadmissible, and indirect tests of 
much greater refinement, such as infinitesimally increas- 
ing the local convexity of the lens by the momentary ap- 
plication of the warm hand, and testing the optical conse- 
quences of thesame, have to be resorted to. Fortunately, 
as the practical working of many branches of the indus- 
trial arts depends for success upon the accurate estima- 
tion of quantities much smaller than the preceding, there 
are often indirect ways of attaining refinements which 
direct mechanical measurements could not pretend to 
approach. Thus in the spectroscopic analysis of mere 
traces of different elements, fractional wave lengths aroread 


1 ‘ ° : ‘ 
to the 2, 600,000,000 1 Again, Professor ini in his 
researches on liquid air attained a vacuum of 2,500,000,000" 


of an atmosphere by filling a vessel with mercurial yapour 
and exposing it to a very low temperature, and Professor 
Boys, with the simplest possible arrangement of quartz 
fibre, torsional balance, and mirror, claims to have been 
able to just detect an attractive force of the 20,0 0,000,000" 
ofagrain. So much for minute weights and measures, 
and as regards minute angles, the Darwin pendulum will 
indicate a movement of ;};th of a second, which would be 
about the angular measurement of a penny piece at the 
distance of 1000 miles. 

It is difficult to realise the minuteness of measurements 
like the preceding. The emallest gold coin of the realm if 
drawn out into a wire 2,600,000,c00 12» in diameter would 
be long enough to stretch to the sun and back again ten 
thousand times, and yet the fundamental mystery of the 
constitution of atoms and molecules would be locked up 
in every infinitesimal portion of the length of that 
minute wire. ‘‘For the establishment cf a truer and 
more comprehensive theory of elasticity,” write the 
authors of the latest important work on the subject, ‘‘ we 
shall probably have to wait until we gain a wider acquaint- 
ance with the nature of intermolecular action.” Having 
reference to the minuteness of the objects of our study, 
the day may be far distant when engineers will know 
enough of the nature of the materials they use to justify 
them in relying upon theoretical investigations alone 
without verification by actual practical test. Take, for 
example, the case of a gun of wire construction, the theory 
of which has been set forth in several elaborate papers 
in our Proceedings. It is true, as remarked by Sir 
Douglas Galton recently, in his Presidential address to 
the British Association, that ‘teach successive layer of 
which the gun is formed receives the exact proportion Of 
tension which should enable all the layers to act in 
unison,” but, unhappily, experience does not bear out 
his further remark that ‘‘the labours of the physicist have 
revealed the internal conditions of the materials em- 
ployed,” for the physicist would predict that on proof the 
gun would undergo no change of form, the calculated 
stresses all being well within the elastic limit, whereas 
the proof officer would look for no such stability, but would 
expect the wire gun, or any other gun, to become slightly 
oval in bore at places, to decrease in diameter here and 
increase there, and to lengthen as a whole, or bend in any 
direction in consequence of the molecular adjustments 
following the shock of discharge. The days of the prac 
tical man, taught in the school of experience, are, there- 
fore, by no means numbered, for neither the mathe- 
matician nor the physicist can aid the manufacturer in 
cases like the preceding. 

When my fite-long friend, teacher, and partner, Sir 
John Fowler, was President of this Institution, now some 
thirty years ago, he selected as the chief subject of bis 
address the “ Technical Education of Engineers.” Since 
then so much has been done, that with the aid of public 
institutions training of the kind indicated by Sir John 
Fowler has been brought within the reach of every work- 
ing man’s son. If anything more remains to be said on 
the subject, it must, therefore, be of the nature of a warn- 
ing, that technical education is of little value unless 
accompanied by the practical ex perience, sound judgment, 
and bold initiative which, rather than book knowledge, 
characterised the famous members of this Institution in 
the past. Education will do much, but it will not endow 
&@ man with common sense, nor will it make his opinion 
on a multitude of important subjects worth more than 
that of any naturally observant person. The northern 
part of the United Kingdom has always attached great 
importance to education. In past times it established 
more schools and burnt more old women as witches than 
any other part of the kingdom. As early as 1496 an 
Education Act was passed, providing, under penalty of 
20/., that “all freeholders put their eldest sons at school 
for at least eight years to learn Latin and laws,” and in 
1616 a Privy Council Order provided that “‘ every child 
be educated in religious and secular learning,” and yet at 
the very time when Watt, working at Glasgow, was revo- 
lutionising the world with his inventions, the Associate 
Presbytery of Edinburgh actually issued an address de- 
nouncing the repeal of the penal laws against witches 





as ‘‘contrary to the express law of God.” On my 
first visit to the site of the Forth Bridge in 1882, 
I was told by a fisherman, with obvious local pride, 
that near that spot the last witch was burnt, and 
the last Scotchman disposed of as a slave. It ap- 

eared that a metal collar, inscribed ‘* Alexander 
Stewart, perpetual servant to Sir John Areskin of Alloa, 
5th December, 1701,” had been dredged up in the Forth, 
and, further, that many of the Church books and town 
books showed such entries as ‘‘Man and woman burnt 
for sorcery, Kirk’s part, 17/. 10s.; town part 17/. 1s., in- 
cluding 3/. 6s. 8d. for coals, 14s, for tar barrel, and 81. 142, 
to the executioner for his paias.”’ It is quite clear, there- 
fore, that the superior education of our fellow-countrymen 
in the North did not endow them with sound judgment ; 
bub, on the contrary, their blind acceptance of authorita- 
tive statements in books, without due regard to the suffi- 
ciency of the data upon which those statements were 
fueled, obviously warped their judgment. 

There are not wanting contractors and manufacturers 
who contend that some of the highly trained young engi- 
neers of the present day are not wholly free from faults of the 
latter kind. It may be well, therefore, for all engineers 
to remember that most of their elaborate calculations in- 
volve some assumption which is more convenient than true, 
Thus, although a student may find that all of his autho- 
rities assume homogeneity of materia), the fact neverthe- 
less remains that sucha condition does not exist in practice, 
and that the calculated stresses based on that hypothesis 
are not those actually present in the material. Themanufac- 
turer knowing this, and knowing also that this want of 
homogeneity is of vital importancein some cases and of none 
in others, may not unnaturally complain if an engineer 
complicates designs to make his work comply strictly 
with theoretical deductions and with the last decimal 
place in calculations which are more or less speculative 
even in the units. Again, for theoretical purposes it is 
convenient to assume that earthwork is a homogeneous 
material without cohesion, but the contractor’s agent who 
acted upon any such assumption in forming his gullets 
or timbsring his trenches or tunnels, would soon be seek- 
ing another job. It is convenient also to assume uni- 
formity of temperature throughout a given mass of metal, 
but even astoker on a steamboat knows from experience 
that his boiler-plates are stressed quite as severely from 
the unavoidable inequalities of temperature as from the 
pressure of steam. Obher causes often render purely 
theoretical deductions uncorrected by practical experience 
quite misleading. Thus it is frequently impossible in 
practice to attain the accuracy of workmanship necessary 
to make the assumed theory operative, and in other cases 
questions of maintenance are all-important. For ex- 
ample, on broad theoretical grounds there would appear 
to be no doubt that the best continuous brake would be 
one in which the momentum of the train was utilised to 
apply the brakes, and the worst _— one in which fresh 
power was generated to destroy that which was already 
stored up in the moving mass, and yet in practice this 
conclusion is reversed, and the chain brake has everywhere 
been superseded by the vacuum or compressed air 
systems, 

As so many assumptions are necessarily involved in 
most theoretical investigations, and so many disturbing 
influences exist, the young engineer, however much he 
may have distinguished himself at college in the now in- 
dispensable preliminary course of training in mathematics 
and physics, will do well to mistrust any theoretical con- 
clusion of his own which does not commend itself to the 
practical man of long experience in that branch of work 
to which his conclusion applies. Again, under the law an 
engineer is primarily responsible for the consequences of 
any accident due to defective design, and there are not 
wanting indications that the facilities which now exist 
for scientific and practical training have made juries in- 
clined to be less lenient than formerly. For many reasons, 
therefore, the young engineer will do well to be a con- 
stant attendant at these meetings, for it was for the pur- 
pose of enabling engineers to exchange their practical ex- 
periences that the Institution of Civil Engineers was 
founded. 

I am one of those who think that the usefulness 
of the Institution, great as it has been in the past, 
may yet be extended. For instance, by the appoint- 
ment of committees of members, other than those 
on the Council, to report on various questions of 
interest, not only to engineers, but also to manufacturers 
and contractors, greater uniformity of practice might 
prevail, with aresultant saving in the cost of work and an 
avoidance of subsequent litigation. At the same time 
much valuable knowledge would be crystallised for the 
use of members generally, whilst the joint discussion of 
these reports ab special Council meetings would bring the 
leading members of the Institution into closer personal 
relationship. As regards the work of the Council itself, 
T have little doubt that had the wise men who drew up the 
original charter of the Institution foreseen that the 156 
members then to be legislated for would grow to the 
present 6730, they would have provided greater elasticity 
in the charter, both as regards the constitution and the 
election of the Council. Provisions would probabiy have 
been made for the representation on the Council of our 
Indian Empire, the Dominion of Canada, the Australian 
colonies. and some of our leading engineering centres in 
Great Britain and Ireland, for ours is an Imperial 
Institute, and not a local society, and although euch 
members of Council might not be able to attend many 
meetings, they would be a source of strength to the Inati- 
tution as its recognised representatives elsewhere. This 
advantage could not be secured without an enlargement 
of the Council, for with present numbers the work of the 
various committees could not be satisfactorily accom- 
seg were there many non-resident members of Council. 
Vith an enlarged Council the balloting-list might, of 
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course, include a proper proportion of new names every 


| bear on the evaporatin 


tube, but it is in a constant 


in the joint, and no leak can be stopped without re- 


year, and only the exact number of names in all required | state of vibration, and this would not necessarily be an | making the joint. If the joints are properly made in the 


for the Council, so that voting members might be spared 
the present invidious duty of striking out many good 
names, and at the same time representatives from all 
parts of the empire might have a fair chance of election. 
Any such change would almost necessarily carry with it 
an alteration of the charter to enable absent members to 
record their votes without personal attendance at the 
ballot. I may, of course, be wrong in thinking that the 
framers of our original charter would have acted thus even 
if they had foreseen the present state of affairs ; but I am 
certainly right in believing that no one associated with 
this Institution, be he President dr youngest student, 
would support any change inconsistent with the traditions 
of the past, nor, on the other hand, would he obstruct any 
reform which altered circumstances may render expedient 
in the interests of the members at large. 





TUBULOUS BOILERS IN THE FRENCH 
NAVY.* 


By Assistant Engineer JouHn K. Ropison, U.S. Navy. 
(Concluded from page 683.) 


Tue Nictausse Borers, 

TueEsE boilers are on the principle of the Field tubes. 
Each of the evaporating tubes is fixed at one end ina 
water leg with two divisions, one for steam and one for 
water. To carry the water from the water side of the leg 
there is a tube fitted connecting the water leg to the end 
of the evaporating tube. The water then turns in the 
tube and passes through the outside or evaporating tube 
to the steam side of the water leg. 

The features of the boiler that are peculiar are the way 
of making the joint between the tubes and the water leg ; 
the form of the tubes and the water leg, and the kind of 
nappe on the top of the steam side of the water leg at the 
point where the steam enters the drum. 

The tubes are all of welded steel, and are reinforced at 
the joints, which are always conical, whether the joints 
are screw or not. 

The joint between the evaporating tube and the water 
leg is a flat conical one B at both che outside sheets of the 
water leg. The joint D at the partition bebween the steam 
and the water sides of the leg is a loose one, not water- 
tight. The cones forming the joints to the outside sheets 
are shrunk on the tubes and are then turned to the re- 
quired diameters. The cones are not exactly the same, as 
in placing the tube in place the coae on the inside sheet 
of the water leg begins to bear last. The cone A on the 
tube for the outside sheet is made comparatively flexible 
by being secured at one end cnly. The inside diameter 
of the outside cone is made the same as the outside dia- 
meter of the inside cone. The tube can be drawn out, and it 
is in equilibrium for the steam pressure. The tub3 does 
not tend to leave the water leg. Nevertheless, a safety 
bar is screwed on the outside of the water leg to insure the 
tube staying in place in case of shocks, &c. 

The end of the evaporating tube is in the form of a 
lantern H with a section at the middle partition of the 
water leg that is approximately the same as that of the 
tube. The diameter of the hole in this partition is very 
slightly larger than that of the tube at the inner cone. 

The inner tube which serves for the circulation of the 
water to the end of the evaporating tube is screwed into 
the outside of the latter. The joint is conical. The tube 
has a small lantern to form the junction between the 
two parts of the tube. The tubes are shown in the 
accompanying engravings. 

The nappe at the top of the steam side of the water leg 
is made conical, with the large diameter at the top of the 
nappe, so as to give a small velocity to the steam when it 
is entering the drum at the top of the boiler. 

The disposition of the nappe gives dry steam at rapid 
firing of the boiler. 

The collectors are of malleable iron, and there is a sepa- 
rate collector for each pair of vertical rows of tubes. The 
tubes are arranged staggered. This is to give the gases 
of combustion a zigzag course through the tubes. Space 
is left between the collectors to sweep the tubes by steam. 
The joints between the collectors and the drum are conical, 
and the drum is fastened to the collectors by bolts, to 
make the joints tight. The collectors are united at their 
lower part to enable the blowing down under pressure. 
There are pipes to make this connection. 

The feed water is introduced in the upper drum in a 
stream going in the steam. No ejector is fitted to the 
boiler, and no part of the boiler is particularly apt to 
have more sediment than another unless it be the bottom 
of the collectors where the bottom blows are placed. 

It seems to me that there is too much machine work 
on the tubes. This makes the boiler costly. The conical 
joints are satisfactory, and appear to be good. I think, 
however, that the joint between the collector and the 
drum might as well be of the ordinary form. 

The circulation of the feed water in the boiler depends 
entirely on the difference in weight of the different 
columns in the water leg. The higher the boiler the 
better the circulation. The circulation is, however, good. 

The economy of the boiler is not great at high rates of 
combustion. I think if a combustion chamber were fitted 
the economy would be as great as that of the D’Allest 
boiler, if not superior. 

The great advantage of this boiler is the freedom of 
expansion of the tubes and the consequent ease of forcing. 
When forced, the tubes bend, and I suppose that they will 
wear out sooner than if Serve tubes were used for the 
bottom row. 

The inner tube is not supported, and will sag so as to 


* From the Journal of the American Society of Naval 
Engineers. 





objection of weight. 


first place, no leaks will appear during the working of the 


The floor space occupied for a given heating surface is | boiler. 


here reduced to a minimum. 
clined, but the ends of the boiler are vertical. 

All work on this boiler can be done from the front of 
the boiler, and no space is necessary at the sides or back. 


The tubes are slightly in- | 
|the furnace doors nor those to the tubes are opened. 
| More especially if the feed water falls below the bottom 
| of the glass should these doors be closed. In this case the 


During stops the ashpit doors are closed, but neither 


The boiler does not work regularly enough, due to the | fires must be drawn at once unless the cause of the lack 


small amount of water in it. But it can be worked with- 
out any auxiliaries such as are needed on the Belleville 
boiler, and will give fair satisfaction even when used alone 
without Scotch boilers. 

L.- is very easy to repair, and the repairs are quickly 
made, 

The inventor claims the advantages of small weight 
and good utilisation of coal, in addition to those given, 
but the weight is slightly greater than that of the D’Allest 
boiler, and is much greater than that of almost any ty 
of bent tube boilers in use in this country. The weight 
may be reduced, but it is already a great deal less than that 
of the Scotch boilers whose place it is trying to take. The 
advantage of using straight tubes lying in the ease of 
cleaning and repair, overcomes the advantage of the 
smaller weight of the bent tube boilers. 

The inventor claims that the impossibility of emptying 
the tubes, except when cleaning the boiler, is a great ad- 
vantage. He eays that this retains whatever deposits 
may be made in the tubes in a soft muddy state that 
facilitates the cleaning wonderfully. 





The tubes and all other parts of the boiler are made 
interchangeable. The boiler is in small elements, and 
can be taken out of a ship with ease. Any part that 
requires replacing can be changed without great cost, 
owing to its small size. 

Care of the Boilers.—The inspections of the tubes will 
be more or less frequent according to the quality of the 
water used, and the amount of work done by the boiler. 
When the boilers are first used the tubes should be 
examined frequently, recagoay 4 those of the lowest row. 
This is to determine when and how often the boiler should 
be cleaned. 

The part of the collectors that is most liable to become 
dirty with use is the upper part. Cases have occurred 
when the deposits in the top of the collectors have stopped 
the circulation, and tubes have been burned out. 

The boiler should not be emptied except when about to 
clean it, as the deposits would otherwise become hard and 
much more difficult to remove. The depusits will be 
found to be in most cases in the circulating tubes, to the 
exclusion of the evaporating tubes. 

Both the surface and the bottom blows should be used 
at least once a day. The cocks are very liable to get 
choked, and must be frequently examined to see that 
this does not occur. 

To clean a tube, it is necessary to remove the safety 
bar, and to unscrew theinner tube. These tubes contain 
the deposits, which are removed by washing, or, if it is 
necessary, by using a metallic sponge. <A special key is 
furnished to prevent the turning of the outside tube when 
the inner one is unscrewed. This turning of the outside 
tube is not frequent. If the evaporating tube needs 
cleaning, it can be done either in the boiler or ib can be 
drawn, the screw plug at the back taken off, and the tube 
cleaned outside the boiler. To draw the evaporating 
tube, it is started with a hand hammer. Before replacing 
a tube in the boiler the joints are carefully cleaned and 
covered with grease. 

In general, all the tubes of a boiler are cleaned at the 
same time, commencing with the bottom row in removing 
them, and with those of the top row in replacing them. 
While the tubes are out of the boiler the collectors are 
wiped and cleaned. 

The tubes are cleaned on the outside by a steam sweep 
that is placed in the openings between the collectors. 
They are swept in horizontal rows, beginning at the top 
of the boiler. 

Other parts of the boiler requiring to be examined from 
time to time are the feed pipe and the fittings of the 
drums. 

Boxes to collect the deposits from the feed water are 
put in the drum and must be cleaned frequently. 

The feed water is regulated entirely by a check valve 
placed on the boiler. Any sudden increase in pressure is 
stopped by use of more feed water. 

n case of leaks, it is not well to screw up on the nuts 
on the safety bars. This may break the joint and cause 
an explosicn of the boiler. All leaksare the result of dirt 











of water is at once discovered. 

When the boilers are no longer required, the blows are 
used and the water level is raised to the top of the glass. 
The fires must be — to the back of the grate or even 
a Sudden changes of temperature will have no bad 
effects, 

When a boiler is not to be used for some time, it is 
cleaned and then completely filled with water. 


Extract FROM A CIRCULAR FROM THE MINISTER OF 
MARINE CONCERNING THE USE OF LIME IN THE FEED 
WATER, 

According to the opinion of the Inspector-General of 
Engineers, it is best to add lime to the feed water after it 
leaves the filter, as, for example, in the feed tank, but 
care must be taken to prevent the lime from settling at 
the bottom of the tanks. It is best, on the contrary, that 
the lime should go to the boiler and mix with the water 
there, and be dissolved. In certain cases it may be ad- 
vantageous to introduce the lime directly into the boilers, 
In this way it would not pass through the feed pumps, 





Tue Le 


As to the amount of lime to use, it is better nob to use too 
much, and for this reason it is essential to determine at 
least once a watch the acid or basic condition of the water 
in the boilers by using litmus paper, or in some other 
simple way. 

Until further orders, the amount of lime to be delivered 
will be 1.7 lb. per ton of coal in the bunkers. But it is 
understood that the amount to be used will vary so that 
the water in the boilers will never have any trace of 
acidity, but give a good basic reaction. 

BoILers OF 


” 


CoMPARISON OF THE ENGINES AND THE 
“ Buceaup,” ‘f CHASSELOUP-LAUBAT,” AND ‘‘ FRIANT” 
FITTED WITH BELLEVILLE, D’ALLEST, AND NICLAUSSE 
BoILers. 

These ships are exactly the same except in the fire- 
rooms. They were intended to give a comparison of the 
three types of tubulous boilers used on them. 

The engines of these ships all come from the shops of 
the Forges et Chantiers de la Mediterranée, ab Havre, 
and are the same in all particulars. 

The boilers come from the inventors of them. 

The hulls of the Bugeaud and Chasseloup-Laubat come 
from the Navy yards at Cherbourg; that of the Friant 
from the Navy yard at Brest. They are identically the 
same, 

The ships are second-class cruisers of 3725 tons dis- 
placement ; length, 308 ft.; beam, 43 ft. 6 in. ; depth 
below main deck, 29 ft. 6 in. ; draught, 17 ft. 6 in. at 
midship section, and 20 ft. 8 in. aft ; area of the immersed 
midship section, 697 square feet. The lines of these ships 
are derived from those of the Davout that gave satisfaction. 
The ships are designed to give a speed of 19 knots with 
forced draught of 1 in. water pressure in the fire-roome, 
They have each a crew of 356 men, all told, and were all 
launched in 1893. 

The designed power of the engines at forced draught 
was 9000 indicated horse-power. 

The contract calls for the following powers and dimen- 
sions of engines and boilers for the three ships : 

The total power of the main engines at the forced 
draught trial is 8650 indicated horse-power. If the num- 
ber of revolutions is less than 135 it will be increased to 
that figure. If at 135 revolutions the power (with a 
screw given by the Government) is less than 9000 indi- 
cated horse-power, the dimensions of the screw may be 
changed to increase the power. shin 

The price of the engines of each ship is 1,314,700 francs. 
The price of the boilers is, for the Belleville boilers of the 
Bugeaud, 603,570 francs; for the D’Allest boilers of the 
Chasseloup-Laubat, 503,300 francs; for the Niclausse 
boilers of the Friant, 615,170 francs. _ ‘ 

The total weight of all machinery is to be (boilers and 
water included)—Bugeaud, 801 tons ; Chasseloup-Laubat, 
757 tons; Friant, 760 tons. For any excess in weight 
within 5 tons a penalty of 1000 francs per ton is charged ; 
for excess within 10 tons, 2000 francs per ton is charged ; 
for excess within 15 tons, 5000 francs per ton is charged ; 
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if in excess above 15 tons the machinery may be rejected. 
There are to be the following trials : 

One forced draught trial of four hours, with a combus- 
tion of not more than 30.7 lb. per square foot of grate. 
The power on this trial must be as much as 9000 indi- 
cated horse-power for all machinery. If on this trial the 
consumption of coal per square foot of grate is as great 
as 27.7 lb., no second forced draught trial is necessary ; if 
it is not, there will be a second forced-draught trial with 
a consumption of coal at least equal to 30.7 lb. per square 
foot of grate per hour. 

There will be a trial of 24 hours, of which four hours 
will be at about 6000 indicated horse-power, two hours at 
9000 indicated horse-power, and 18 hours at 6000 indi- 
cated horse-power. This last period may be taken at any 
part of the trial. The grates will be clean at the com- 
mencement of the trial, and the coal burned per indi- 
cated horse-power will be from 1.76 to 1.98 lb. per hour. 

There will also be three trials of six hours each, with 
powers of 7000, 3500, and 1500 indicated borse-power, and 
with coal consumptions of 1.87 lb. to 2.09 lb., 1.54 lb. to 
1.76 lb., and 1.65 lb. to 1.87 lb. respectively. If the con- 
sumption exceeds 2,21 lb. on the first trial, or 1.98 lb. on 
either of the others, the machinery may be rejected. 

In each of the trials where the consumption is fixed, any 
excess involves a fine of 100 francs for each hundredth 
pound. There is an equal premium for all saving above 
the figures given. No premium is given for any excess of 
power, and no money penalty is imposed for a failure to 
arrive at the required power. The machinery will be 
rejected if it fails to reach the required power. 


Detailed Weights in the Engine-Room, 


Tons. 
Engines complete (with reducing valves) 246 9 
Line shafting... sen as as oe 51.0 
Propellers = . 12.0 
Bilge pumps ... a 1.6 
Piping and water valves 49.0 
Floor-plates and ladders 8.6 
Tools ... Sob os 5.2 
Spare parts 8.0 
Evaporators ... ae 3.0 
Engine-room ventilators 2.4 
Water in condensers and pipes 10.0 
aa in tanks ... ab 5.0 
Lime tanks 1.3 
Total weights in engine-room 425.0 

For the Bugeaud (Belleville) the weight of water in 


tanks is increased to 16.0 tons, making the total weight 
for this ship 436.0 tons. 
Detailed Weights of Boilers. 





— D'Allest. | Belleville. Niclausse, 

Boilers proper 131.3) 146.5 
Uptakes 67.0 | 973.3 56.0 
Accessories v 11.8 nerer’ 6.6 
Grates and fittings 19.1, 18.3 
Tools and spare parts .. 5.6 8.1 7.6 
Feed pumps oe 6.2 11.4 5.2 
Tanks 4.0 8.0 4.0 
Smoke pipes 2s ss 17.0 23 5 19.8 
Floor-plates and ladders 9.0 | 9.0 9.0 
Fire-room ventilators .. 9.0 9.0 9.0 
Aircompressor . se 2.5 
Separator .. oe oe 5.2 
Water in boilers .. 53.0 16.0 53.0 

Total of fire-rooms ..| 3320 365.0 335.0 

Total of all machinery 757.0 801.0 760.0 


The difference in the weights of smoke pipes is due to 
the fact that the different contractors did not include the 
same height of pipe in their estimates, and the weights 
given do not include the same portion of the pipes. 

The Table is taken from the contract weights, and is 
not the same as the weights actually in the ships. The 
weights of the boilers of the Friant are given by the con- 
tractors aa follows : 





Tons. 

Boilers alone 202.61 
Uptakes = 10.76 
Water in boilers ... 46.18 
Tools and spare parts 7.26 
Joint to smoke pipes 5.15 
Total of parts mentioned 271.96 


Adding weights of parts not included in above, as in con- 
tract weights : 


Feed pumps an Me si she 5.2 
Tanks ve ee us bs - 4.5 
Smoke pipes — mee ak = 19.8 
Floor-plates and ladders i Bee 9.0 
Ventilators ai oi Re see 9.0 

We would have a total weight in 
actual fire-room = pee 329.0 


The increase in weight of the boiler proper, and the 
decrease in weight of uptake, together with the decrease 
in the weight of water in boiler, are to be noted. The total 
weight remains about the same as before. 

The excess in weight of the Belleville boilers is partly 
explained by the short grates on those boilers. The 
Niclausse a have a much larger heating surface than 
the D'Allest for the same power, and considerably more 
than the Belleville. This is while retaining a weight 
only equal to that r uired for the D’Allest boilers, and 
while having 40 tons less weight than the Belleville, 

The ease with which the D’Allest boilers can be forced 
makes them far the most powerful boilers in an emer- 
gency of the three sets given. 

There are two air pumps for each engine, with diameters 





of 24.6 in., and stroke of 15.75 in. The number of turns 
of the air pump was designed at 168 at full power. The 
air pump turns the circulating pump also. The diameter 
of the turbine is 47.2 in. 

The ratio of the final volume occupied by the steam to 
its volume on admission to high-pressure cylinder is 
7.4129, 

Dimensions of the Boilers. 








D’Allest. Belleville. Niclausse. 

Number of fire-rooms .. Be 8 3 3 

. ilers e. 20 24 20 

. furnaces per boiler 1 1 1 
Length of grate .. ft. & in 6 8 47 6 8 
Width . - ° 6 44 | 7 0 6 0 
Total grate surface .. &q. ft. 732 755 2 782 8 

» heating ,. i. 19,451 21,594 23,338 

Ratio of H.S. toG.S. .. ; 26.6 28.6 298 
Outside diameter of tubes in. 3 25 3.23 3.23 
Inside me Pe os 2.91 2.86 and 2.60 2.97 
Length of tubes .. ft. & in. 7 9 6 4 5 8} 
Diameter of circulating tubesin. hs we 1/5 
Number of tubes in vertical row 10 9 9 
Weight of water .. . tons 53 16.2 46.2 
Volume of steam space cub. ft. 1879 784 830 
Boiler pressure .. oo 214 242 214 
Pressure at engines “ 170 170 170 


Only fresh water is to be used for feed. A filter is 
placed between the engines and the boilers, and there is an 
apparatus for adding lime to the feed water. There are 
two feed pumps for each fire-room, of which one is 
large enough to supply the boilers. ‘There are two 
evaporators to supply waste feed. To make the — 
of the fires easier, there isa damper at the base of eac 
smoke-stack near each boiler. 


LAUNCHES AND TRIAL TRIPS. 

Tue Russian armourclad Admiral Apraxine, which is 
so far advanced at the new Admiralty yard, St. Peters- 
burg, as to be nearly ready to take the water, is of the 
same Class as the Admiral Seniavin, now awaiting her 
trials, and of the Admiral Oushakoff, of which the trials 
were described recently, and of the machinery of which 
we gave illustrations in our last volume. The silver keel- 
plate of the Admiral Apraxine was affixed by the Czar so 
recently as June 1, on which day the ceremony also took 
place for the Rossia, cruiser, Khrabry, gun-vessel, and 
Vierny, training corvette, of which the last two were 
launched on November 21. The Admiral Apraxine, like 
her two sisters, is designed for coast defence, but is calcu- 
lated also for distant operations under conditions. She 
displaces 4126 tons, and is 278 ft. long, with 52 ft. beam, 
and a draught of 17 ft. The protection consists of side 
armour extending for a length of 177 ft., 10 in. thick amid- 
ships and tapering to 8.8 in. forward and 7.8 in. aft, the 
ends of the side armour being united by transverse bulk- 
heads,.with 7.8-in. plating forward and 5.9 in. aft. The 
armament consists of four 9-in, guns, coupled in revolving 
turrets, protected by 7.8 in. of steel, four 5.9-in. Canet quick- 
firers in the redoubt, six 1.85-in. and eight 1.45-in. 
quick-firers on the upper deck, and four of the smaller 
calibre in the tops. The ship has four torpedo tubes, 
severally forward, aft, and on each broadside. Two 
triple-expansion engines, supplied by eight boilers, are 
to give # speed of 14 knots with natural draught and 
16 knots with forced draught. The normal coal supply 
is 215 tons, which, however, may be increased to 390 tons. 
The Admiral Apraxine is named after a famous admiral 
of Peter the Great’s, who commanded the fleet, under the 
ng “ the defeat of the Swedes and the capture of Narva 
in 1704. 





The Khrabry, Russian gunboat, launched on November 
21, is of the same class as the Otvajny, now in the Far 
East, and the Grosiastchy, which has just proceeded with 
the Rurik and Dmitry Donskoy to the Mediterranean ; dis- 
placement, 1492 tons ; length, 237 ft. ; beam, 41 ft. 6 in. ; 
draught, 11 ft. ; engines of 2000 indicated horse-power, 
intended to give aspeed of 15 knots ; armament, one 9-in. 
and one 6-in. gun, with smaller quick-firers. 





The Vierny, Russian training corvette, launched on 
November 21 (1290 tons), is a composite vessel, having 
engines, supplied by Belleville boilers, developing 500 
horse-power, and a sail area of 13,000 square feet. She 
resembles the Voin, built at Motala in 1893, and carries 
six 4-pounders and some smaller quick-firers. The length 
is 223 ft., the beam 36 ft., and the draught 13 ft. 6 in. 





The s.s. Telena went on her trial trip on the 27th ult. 
in loaded condition, She was built for Messrs. M. Samuel 
and Co., of London, for the bulk petroleum trade to the 
East through the Suez Canal, by Messrs. William Gray 
and Co., Limited, West Hartlepool. She is a sister ship 
to the Pectan, a report of whose trial appeared a short 
time ago, and it is not necessary, therefore, to give more 
than an outline by way of description in the present case. 
She and her sister ship are the largest bulk oil-carrying 
steamers afloat; her length over all being 388 ft.; breadth 
extreme, 48 ft.; depth, 31 ft. 6in. She has been built to 
Lloyd's highest class. There are 15 separate oil tanks, 
and when the oil has been discharged the tanks can be 
readily cleansed and adapted to receive general cargo by 
special means provided. The vessel is fitted throughout 
with an electric light installation by Messrs. Clarke, 
Chapman, and Co., of Newcastle-on-Tyne, and in addi- 
tion to this ordinary lighting arrangement, she has a 
20-in. projector and the necessary lighting for navigating 
the Suez Canal at night. The vessel is fitted with a 
powerful set of triple-expansion engines and boilers, 
which are located in the after part of the vessel, and have 
been supplied by the Central Marine Engine Works of 
William Gray and Co., Limited. The cylinders are 





274 in., 434 in., and 73 in. in diameter respectively, and 
of 48 in. stroke. The boilers are three large single-ended 
ones working at 160 1b. pressure. The speed registered 
by the log was 11} knots, everything working to the 
greatest satisfaction. 


The s.8. Cleves, built by the Sunderland Shipbuilding 
Company, Limited, for M. Matthys, of Antwerp, was 
taken to sea on her official trial trip on November 27. 
The dimensions of the vessel are : 176 ft. between perpen- 
diculars by 29 ft. breadth by 15 ft. 2 in. depth, classed 
100 Ail Lloyd’s, under —— survey. The engines are 
by Messrs. Westgarth, English, and Co., of Middles- 
brough, and have cylinders 15} in., 25 in., and 41 in. in 
diameter by 27 in. stroke, and 160 lb. working pressure. 
The trial was most satisfactory ; the mean speed obtained 
was 11.77 knots, the vessel being fully loaded. As soon 
as the trial was finished she proceeded on her voyage. 








The steel screw tank steamer Nerite was taken to sea 
off the Tyne on Thursday, November 28, for a trial trip. 
The Nerite has been built at Messrs. Sir W. G. Armstrong, 
Mitchell, and Co.’s Walker shipyard for Messrs, M 
Samuel and Co.’s Shell Line of steamers, and is intended 
to carry oil in bulk from Russia to the far Eastern ports, 
and to bring back cargoes of merchandise, such as tea, 
silk, &c. Her principal dimensions are: Length, 
387 ft. 6 in. ; breadth, 48 ft. ; depth, 31 ft. 6in. She has 
a deadweight capacity of 7000 tons. The Nerite is fitted 
with triple-expansion screw engines manufactured by the 
Wallsend Slipway and Engineering Company. On the 
trial the machinery worked satisfactorily. 





The Blyth Shipbuilding Company launched on the 
29th ult. a steel screw steamer, named Hanbury, of the 
following dimensions: Length, 176ft.; breadth, 26 ft.; 
depth, 12 ft. 7in. The vessel has been built for Messrs, 
E. Stock and Sons, of Bristol, for their Channel trade. 
The engines are of the compound type, and will be fitted 
by Messrs. Westgarth, English, and Co., Middlesbrough. 





Sir Raylton Dixon and Co., Middlesbrough, launched 
on December 2 a steel screw steamer Rudelsburg, built 
for the Hansa Steamship Company, of Bremen, under the 
supervision of Mr. D. Wulff, their superintendent engi- 
neer. The principal dimensions are: Length, 323 fb. ; 
beam extreme, 42 ft. 6 in. ; depth moulded, 25 ft. Triple- 
expansion engines, built to German law requirements, will 
be — by Messrs. T, Richardson and Sons, Limited, 
Hartlepool, having cylinders 224in., 38 in., and 62 in. in 
diameter by 42in. stroke, with two large single-ended 
boilers working at 200 lb. pressure, 





Messrs. John Priestman and Co., Southwick, Sunder- 
land, launched on Monday, the 2nd inst., a steel 
a steamer, named Deike Rickmers, of 
the following dimensions: Length, 355 ft.; breadth, 
extreme, 44 ft.; depth moulded to spar deck, 28 ft. 
9 in. This vessel has been built for Messrs. Rickmers 
Reismuhlen, Rhederei and Shiffbau, A.G., Bremen, 
Germany. Messrs. Wm. Allan are supplying engines, 
which are of the triple-expansion type, with cylinders 
23 in., 38 in., and 65 in. in diameter, with a 42 in. stroke ; 
the boilers are 180 lb. working pressure, 


There was launched from the yard of the Thames Iron 
Works and Shipbuilding Company at Blackwall on the 
3rd inst. the torpedo-boat destroyer Zebra, sister ship to 
the Conflict, Teazer, and Wizard, building at East Cowes. 
The propelling machinery of the Zebra, constructed by 
Messrs. Maudslay, Sons, and Field, will consist of two 
sets of triple-expansion engines having four inverted 
cylinders with 18 in. piston stroke, which, when making 
380 revolutions per minute, are estimated to develop 4500 
indicated horse-power. Steam is to be supplied by three 
water-tube boilers, of the type patented by Mr. J. S 
White, of East Cowes, having a total heating surface of 
11,250 square feet. ach boiler is fitted for forced 
draught. 


There was launched on the 3rd inst. from the Jarrow 
yard of Messrs. Palmer’s Shipbuilding and Iron Com- 
pany, Limited, a large screw steamer, built to the order 
of Messrs. Robert Alexander and Co., of Liverpool. Her 
dimensions are as follow: 380 ft. by 45 ft. by 30 ft. 9 in. 
moulded. The vessel is designed to load about 6300 tons 
deadweight on about 24 ft. 6 in. draught. She is named 
the Hardwick Hall. 








H.M.S. Porcupine, the last of the three torpedo-boat 
destroyers built for H.M. Government by Palmer’s Com- 
pany, Jarrow-on-Tyne, after waiting for several weeks, 
owing to the unfavourable weather, was taken out to sea 
on the 3rd inst. for a preliminary trial. She was run a 
number of times over the measured mile, and eventually 
took a straight course south, and the average speed, on 
the continuous run south, was 28} knots per hour, this 
speed being attained in spite of the fact that the hull of 
the vessel was foul. The vessel will now be got ready for 
despatch to Chatham Dockyard to undergo the official 
trials. The Porcupine is a duplicate, both as regards 
hull and machinery, of her sister ships the Janus and 
Lightning. 





Messre. Robert Thompson and Sons, Southwick, 
launched on the 3rd inst. a cargo steamer named 
Baltazan, for Liverpool owners, the dimensions being : 
Length, 340 ft.; breadth, 47 ft.; depth moulded, 25 ft. 
10 in. The vessel will carry about 5000 tons on a very 
— draught, The engines, which are being supplied by 
Messrs. George Clark, Limited, have cylinders 24 in., 
39 in, and 64 in. in diameter by 42 in. stroke, with two 
large boilers. 
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Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

Trae number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specttoation is 
not illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

u ifications may be obtained at the Patent Office 


C of Speci; 
Fale Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 
The date of the advertisement of the of @ complete 
— 8, in each case, given after abstract, unless the 
‘atent has been sealed, when the date of sealing is gi 





is given. 
person may at a Fag within two months from the date of 


An 
the advertisement a “p spect} . 
ive notice at the Patent O of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22.029. J. H. Pickup and J. H. Hindle, Bury, Lan- 
caster. Electrically Propelled Fans. [2 Figs.) No- 
vember 14, 1894.—In carrying out this invention, for example with 
a fan mounted on a shaft orspindle A revolving in socket bearings 
b, 62 ina carrier, frame, or bracket B, inventors employ field 
magnets C, and an armature D, of any suitable type, and formed 
either of solid or laminated iron, and preferably of compact con- 
struction, so as to give as little obstruction as is possible to the air 
passing to the fan blades E. The armature D is fast on the fan 
shaft A, and the field magnets C surround the armature D in the 
ordinary manner. In order to obtain as small a clearance be- 
tween the armature and the field magnets as is practicable, and at 
the same time to insure mechanical safety of the apparatus by re- 
taining the relative concentricity of the armature and field 
magnets, one end of the field magnet is suspended on the shaft A, 
carrying the armature and fan blades by means of a bracket c, of 
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brass or other suitable metal, the shaft A passing through and 
rotating in the bracket c, which is suitably lubricated to avoid 


short-circuiting to the negative terminals at H. These terminals 
H consist of a strip or strips of conducting metal that rest on the 
inner side of the upper part of the crucible, and a 
many conductor stadium as there are strips of metal. The 
strips of metal have loose terminal attachments as shown, so that 
if they become partly fused they can be rapidly deteched. The 
central carbon E is held by the slotted sheath J, which is slotted 
and is surmounted by the wooden or other non-conducting handle 
K. The central carbon can be raised or lowered as desired through 
the cap G. The slotted sheath, owing to its springy character, pro- 
vides a sufficiently tight fit into the cap to carry the central 
carbon and refractory funnel, whilst at the same time permitting 
the adjustment of the carbon, which becomes shortened by the 
action of fusion influence. Figs. 2 and 3 illustrate a multiple 
arrangement of crucibles and their electro-fusion gear combined 
with a gas or other fuel-fired furnace for maintaining the bottom 
of the crucibles at a fairly high temperature. The crucibles A 
rest on a brick hearth L forming the bottom of a combustion 
chamber M, The top of the chamber is covered by tiles N, having 
circular openings for the reception of the crucibles A. The electro- 
fusion gear is suspended by a counterbalancing arrangement com- 
prising a couple of pulleys O and a counterbalancing weight P. 
There is a certain slackness in the suspension asbestos ropes Q 
that allows the carbons to be lowered or raised ; the upper ropes 
R are always in tension, so that the fusion gear can be rapidly 
lifted away from the crucible during pouring operations. By this 

thod o! pending the electric gear, the latter can be entirely 
removed from the crucible, enabling the operator to conveniently 
handle the crucible for pouring or for charging. In order to main- 
taina reducing atmosphere in the crucible during the electro-fusion 
operation, combustible gas is introduced - means of flexible 
asbestos- wrapped tubing into the interior of the central refractory 
cylinder or funnel by the tube S, Fig. 1. This gas descends to the 
mouth or lower end of the refractory cylinder and then forces its 
way through the metallic materials and escapes and may burn 
above the metal in the crucible. Figs. 4, 5, and 6 illustrate another 
modification of apparatus, in which the metals to be fused are intro- 
duced into a central refractory funnel 8. A number of carbons 2 
are placed at equal distances around the funnel 3, keeping 
them in position by means of a ring 4 of metal which serves to 
collect and distribute the electricity to the various carbons. These 
carbons have their lower terminations about level on the lower 
opening or mouth of the central funnel or cylinder. The metallic 
materials 5 fed into the central refractory funnel or cylinder form 
a conical base ; the sides of the central funnel provide a distance 
arrangement, by which a series of arcs can be established all round 
the refractory funnel 8. The electric energy crosses from the 
carbons 2 to the sides and bottom of the crucible 6, where it is 
collected by a ring of suitable conducting metal 7. This ring 7 is 
made to sit on the top lip 8 or edges of the crucible 6. ( 4ccepted 
October 16, 1895). 


24,714. L. Epstein, Twickenham. Middlesex. 
Secondary Voltaic Batteries. (3 Figs.) December 19, 
1894.—A are negative plates which may be separate sheets, but 
are preferably parts of a single sheet which is bent to and fro in 
zigzags, a flat portion coming between each pair of parallel 
positive plates B. These itive plates are separated from the 
negative plates by spaces in each of which there is an agitator C 
in the form of a wheel having its boss fixed on a spindle D which 
is journalled in bearings E on the ends of the cell. A pulley F on 
the Fyn pd is connected by a chain or band with a pulley G on a 
spindle H mounted on the upper part of the cell wall above the 
level of the electrolyte. The spindle H may be mechanically 

ted to corresponding spindles on other cells, on turning 








undue friction. The other end of the field magnets is ted on 
a second bracket c2, secured by means of a set screw c3, or other- 
wise, to the socket bearing b2 carrying that end of the fan shaft 
A. Orin place of mounting one of the brackets on the socket 
bearing of the fan, that bracket also may be mounted on the shaft 
A, which is free to rotate also in the bracket, and since the field 
magnets will have a tendency to rotate in a direction —— to 
that of the armature, the field magnets are construc’ so as to 
engage with the frame by means of projections on the one 
taking into recesses on the other, so that the field magnets 
are rendered stationary. By this means perfect concentricity be- 
tween the armature and field magnet is retained in spite of deflec- 
tion or distortion of the fan frame, brought about by mechanical 
stresses involved in fixing the same, or otherwise. (Accepted 
October 23, 1895). 


21,879. B. H. Thwaite and H. Allen, London. 
Electro-Fusion of Metals and Apparatus therefor. 
{6 Figs.] November 13, 1894.—Referring to Fig. 1, A is the fire- 
clay or plumbago crucible containing the metal B, part of which 
at C is shown to bein a fused or melted condition. The refractory 
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funnel D contains in the centre a large carbon terminal E held 
centrally in position by the guide-bars F'; these guide-bars are 
attached to a cap G that holds the refractory or fireclay tube or 
funnel D in a more or less rigid and central tion. This funnel 
dips into the mase of metallic material, confining the arc more or 
legs to the centre of the crucible and preventing the current from 





which, either continuously or at intervals, the pulleys F and the 
agitators C are caused to revolve, the liquid electrolyte beiog thus 
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stirred so thatits density is rendered uniform throughout its 
depth. The agitators C may be wheels, as shown, with openings 
between their spokes, or they may be discs with holes through 
them, and blades on their sides, or they may be mere spokes pro- 
jeoting from bosses fixed on the spindle D. Their form may be 
varied in many ways provided that io revolving they act as 

tators. In any case they are made of non-conducting material 
such, for instance, as ebonite, which is not acted on by the elec- 
trolyte, and the spindle passes through holes of the plates so 
large that there is no contact of the spindle with the plates. 
The positive plates B may be of any known kind employed in 
secondary batteries. The — lates A, or the bent sheet 
of which they form portions, is of wire gauze, Vs aagpen copper, 
which has been amalgamated and electrolytically coated with 
zinc. (Accepted October 16, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c, 


23,162. W.J. Fanning, New York. Roller Thrust 
(2 8.) November 29, 1894.—The form of the 

invention here illustrated is designed particularly as an end bear- 
ing for the axles of railway cars fitted with a ‘‘ ball” lateral bear- 
pe fd which the axle is allowed to bend slightly owing to the 
ball bearings. A is the axle, and B its end bearing head, which is 
here shown asa detachable part of the shaft, and may be the end 
of the axle itself, or, in the case of a line thrust or collar bearing 
of a shaft, the bearing face or end of the collar. In any case the 
g head B is le convex as shown and curved on a sphere 
having its centre in the axis of the axle A —— as near as 
possible to the average point of flexure of said axle. The bearing 
for the head B is constructed with a plurality of rollers C radiating 
substantially from the axle A and concaved in longitudinal sec- 
tion on the same sphere as the head B in order to fit the same. 
The curvature of the head B and rollers C is by preference so ad- 





justed that all the circles of contact of the beariag head and rollera 
will travel as nearly as possible at the same speed, so as to avoid 
“slip” and its consequent increased friction and wear. The de- 
scribed spherical curvature for the bearing head and the rollers is 
employed to avoid the outward thrust which the bearing head 
would place upon the rollers were both coned. and also to permit 
the head B to swing slightly over the rollers C with the flexure of 
the axle without binding in the bearing. To properly suppor’ 
the rollers C in their radial position it is preferred to employ a 








ring D formed with radial bearings E forthe end gudgeon: of the 
rollers, and to make such roller bearings E open at the top so that 
the rollers may be readily removed and replaced. To receive the 
thrust placed upon the rollers the latter are preferably arranged 
to runonand around a bed G convexed oppositely to, but on the 
the same sphere as the bearing head B, and the ring D is mounted 
so as to rotate on the bed as the rollers move by means of a czntral 
gujgeon H on the ring D fitted in a socket K in said bed. (Ac- 
cepted October 23, 1895). 


24,167. G. A. Mower, London. Means for Pre- 
venting the Overheating of Journal and other 
S. (15 Figs.) December 12, 1891.—A is the pillow- 

block of the journal bearing, and B is the cover. The pillow-block A 
and the cover B are formed with separate internal chambers a, b, 
provided withinlet and outlet apertures c, d, e, f for the water or 
other cooling liquid, the aperture d of the chamber @ being con- 
nected to the aperture e of the chamber b by a pipe g. These 
parts are so arranged that the cooling liquid supplied through the 
pipe c' will enter the chamber a at the aperture c in the pillow- 
lock A, and afcer circulating through the said chamber, will pass 
out through the aperture d, whence it will be conducted by the 
connecting : pe g and aperture e to the chamber } in the cover B, 
leaving the latter by the outlet os f and discharge pipe f1; 
or, it preferred, the parts may be so ee that the cooling 
liquid will first enter the cover B, and will condu3ted thence 
to and through the pillow-block A; or, if desired, the cooling 
I'quid may be circulated through the pillow-block and through 




















tely. The brasses E of the bearing, in contact with 
the journal D, are formed of any suitable antifriction metal, which 
is cast into the inner shells of the — A, B. In this manner 
a good thermally conductive path is provided between the rubbing 
surfaces and the cooling liquids in the jackets a, b. In order that 
the cover B of the beating may be readily removed for cleaning, 
in tion, or other purposes, the connecting pipe g between the 
jackets or chambers a, ), and, if desired, also the supply and dis- 
charge pipes cl and f', are connected to the pillow-block and 
cover respectively by means of unions or couplings, so that the 
joints may be very readily made and broken, and the cover B 
lifted when necessary. The bearing is pivotally mounted in a 
chair C so as to turn about a belt or pin Cl ing through a hole 
in an extension A! of the pillow-block A. The lubricant is intro- 
duced through the aperture F, whence it passes along the shaft 
to peoneee j at either end leading to an oil chamber & in the 
pillow-b 


the cover se 


ock A, From this chamber the lubricant is again raised 
to the rubbing surfaces by means of brushes / passing —- 
holes in the pillow-block A. A removable plug &! is provided for 
drawing off the waste oil when necessary. (Accepted October 23, 
1 


MINING, METALLURGY, AND METAL 
WORKING. 


25,145. J. C. Mewburn, London. (La Société L’Ele- 
trolyse, Paris.) Production of Copper by mectrelyes 
and Apparatus therefor. [4 Figs.] December 27, 1894.— 
A is a vessel lined with lead and —— the liquor; it is pro- 
vided with two partitions B, B inside which do not reach the 


Fi Fig .2. 
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bottom, but which support the bearings C, C in which rotates the 
spindle D of the cylinder E forming the cathode. The spindle of 

e cylinder carries at one end a bevelled pinion G engaging with 
another pinion H carried by a conical shaft I which is rotated by 
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bevel gearing from a driving shaft K with driving pulley L. In- 
side the vessel are fixed on a suitable frame bands M, M of copper, 
and on these are placed the bars or ingots of copper N constituting 
the anodes. The bands of copper M are connected with a bar O 
which receives the current from the positive pole of the generator. 
The cathode cylinder E is connected with the negative pole by 
means of a brush P fixed toa bar Q which is insulated from the 
lead vessel. The electrolyte is admitted to the vessel by the pipe 
R, and the liquid passes out at the bottom by another pipe 8 
which leads to a reservoir, from which it is taken back again by a 
pump into the vessel, so as to insure a continuous circulation. 
Care should be taken to regulate the level of the liquid in the 
vessel in such a manner that the cathode cylinder has part of its 
surface uncovered. When it is desired to remove the cylinder 
from] the vessel, the retaining devices ) are caused to pivot on a 
to release the blocks c, which may then be lifted vertically out 
together with the upper portions of the respective bearings C, C. 
Above the cylinder E is arranged a bar T carrying rubbers U, 
which may be of wood covered with buff, and a to-and-fro move- 
ment is communicated to this bar along the cylinder. This 
rubbing removes the liquid adhering to the metal and the bubbles 
of gas ; the copper is made bare, and there is an absence of gas 
bubbles. This to-and-fro movement to effect the rubbing can be 
produced by means of a connecting-rod b! and lever / actuated by 
acamc!. (Accepted October 16, 1895). 


RAILWAYS AND TRAMWAYS. 


22.530. R. Crichton, Lancaster. Safety Apparatus 
for Use in Connection with “ Diamond Crossings” 
of Railway Permanent Way. [4 Figs.) November 21, 
1894.—-This invention of improvement has reference to the appa- 
ratus described in the specification of a former Patent, No. 21,848 
of 1891, in which apparatus metal blocks or ‘‘ safety wedge- 
pieces” are caused to be introduced within the normally un- 
occupied spaces adjoining the diamond points, so that when a 
train or vehicle is passing over the crossing in either direction or 
upon either of the two sets of rails which form the crossing, a 
practically continuous flange guard is provided throughout its 
entire length. The present invention relates to the mounting and 
actuating of the said safety wedge-pieces. In the figures only one 
safety wedge-piece and attendant parts—of the four required for 
each diamond crossing—are shown, as each of the other three 
wedge-pieces is similarly arranged and fitted to the running rail or 
the guard rail, asthe case may be. m is the safety wedge-piece or 














tapered metal block capable of sliding vertically in a guide slot or 
bearing in the meta v.ock c which fits closely in between the web 
of the running rail ) and the web of the guard rail /—j, j being 
screw bolts and nuts by which the block ¢ and rails b and 7 are 
braced or firmly held together. 2, n are curved arms or fingers 
acting as wiper cams, which by the horizontal movement of the 
bar h cause the block m to be raised (Figs. 1 and 3) or to be lowered 
(as shown at Fig. 4 and in dotted lines at Fig. 1). The pivoting 
ofthe curved arms 7, m may be conveniently effected by means of 
a bracket or clamp # i? which is fastened to the lower part of the 
guard rail / (or of the running rail b as the case may be) by one or 
more screw bolts o, the inner half 7? of the said bracket carrying 
the studs or axes *, k upon which the fingers n, » are pivoted. 
Recesses 2 are made on one sideof the metal block c to make room 
the plate i? and the head of the bolt 0. (Accepted October 16, 
895). 


SHIPS AND NAUTICAL APPLIANCES. 


20,264. G. S, Scorer, North Shields, Northumber- 
land. Apparatus for Cleaning the Bottoms of Ships, 
&c. [3 figs.) October 23, 1894.—The improved apparatus 
comprises a revolving brush, or scrubber, or revolving brushes, or 
the like, fastened on a spindle which also forms the spindle to 
which the armature of a portable electro-motor is attached. The 
motor is connected by a flexible conductor with a dynamo or 
other source of electricity. The spindle of the motor passes 
through the end of a rectangular framing to which are attached 
the magnets of the motor and also the handles for holding the 
apparatus when in action. a a@ are two brushes or scrubbers, one 
at each end of the spindle b. The spindle is supported near each 
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end in the rectangular framing c and carries at or about the centre 
of its length an armature d, which, together with the magnets e, 
form part of the electro-motor, which may be of any form and 
construction. The terminals / and g are connected by flexible 
connections with any suitable source of electricity. Two handles 
h are provided for holding the apparatus when at work. The 
motor may have any suitable switch for applying and shutting off 
thecurrent. The apparatus is used by holding it ,4 the handles h, 
and pressing the brushes or scrubbers against that part of the 
veasel which is to be cl d, and on ing the motor with a 
source of electricity, the brushes or the like revolve or clear away 
any adherent material on any part of the ship's surface. (Accepted 
October 23, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 

. J. W. Robertson, Uddingston, Lanark. 
Boiler and other Furnaces. [2 Figs.) November 28, 
1894.—This invention has for its object the provision of improved 
means for admitting heated air to effect more complete combus- 





tion of the fire gases arising from the firegrate or furnace, and 
thus prevent the emission of smoke. The accompanying figures 
represent the furnace end of a steam boiler. An air chamber A is 
formed under or within the usual fire bridge B, or the latter is 
made hollow ; and projecting vertically upwards therefrom in the 
passage between it and the crown C of the furnace are fitted a 
series of tubes D composed of fireclay, metal, or other material 
which communicate with the air chamber A. Air led through 
the ashbox E or urder tke firegrate or furnace F, or by forced 








MISCELLANEOUS. 


23,807. John Brotherton, Limited, and E. Love, 
Wolverhampton. Tube Joints or Coup Ss. [2 
Figs.) December 7, 1894.—A form of the invention in which the 
metal hoop or ring e is formed separate from the other portion of 
the joint, is illustrated in Fig. 1. A packing ring a, of any euit- 
able material, is placed between the flinges b of the tubes A. 
A metal hoop or ring c is placed around the flanges b and 
packing ring a to prevent the packing material escaping from 
between the flanges b. The loose collars B which surround the 
tubes A are drawn against the outer faces of the flanges b by 
means of bolts d, and the packing material a is thus compressed 
tightly between the flanges. It is preferred that the ring c shall 
be of a width which causes it to — beyond the outer faces of 
the flanges b, as shown, and the collars B are formed with 





projections e which bear against the flanges’. Annular 
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draught from behind, and highly heated in its passage through 
the air chamber A, is discharged by orifices or perforationsd in the 
sides and upper ends of the tubes D, so as to meet the fire gases 
in their passage over the bridge and effect their combustion. The 
air chamber A and tube D may be conveniently formed in a single 
piece adapted to be fitted in the boiler flue and constitute the 
bridge. Over the upper ends of these tubes an arch of firebrick 
or like material may be built against the crown of the furnace or 
flue to protect it from the direct action of the hot gases. (Accepted 
October 16, 1895). 


19,786, D. B. Morison, Hartlepoo), Durham, Stuffing- 
Boxes. [8 Figs.] October 17, 1894. —The improved stuffing-box 
comprises a main or inner stuffing-box, a supplementary or outer 
stuffing-box, and an interposed outlet for conducting to an appro- 
priate receptacle or place any fluid that may eecape past the inner or 
main packing, the object being to prevent such fluid being ejected 
into the atmosphere around the projecting part of the pump 
plunger, piston-rod, or shaft of the apparatus to which the inven- 
tion is applied. Figs. 1, 2, and 3 show the improved stuffing-box 
fora a, pump. A is the pump plunger, arranged to work 
through the inner or main stuffing-box B of the pump barrel in the 
usual manner. The gland C is provided with a chamber or recess 
D communicating with an exit pipe E, which extends to any desired 
reservoir or place, escape of fluid from the said chamber or recess 
along the plunger being prevented by the packing in a supple- 
mentary or outer stuffing-box F* formed in the gland C, and 
having an auxiliary gland Fl, By this arrangement any water or 
other fluid leaking past the packing in the inner or main stuffing- 
box B, will enter the said chamber or recess D in the gland C, 
whence it will be led away through the exit pipe E to a suitable 








place, and rendered available as feed water for the boiler, it may be 
to the hotwell or vessel containing the water to be pumped. The 
packing in the supplementary stuffing-box F* serves to prevent 
the water in the lar chamber from ping directly into the 
atmosphere around the plunger. The exit passage from the 
chamber D may conveniently be made by drilling a diagonal 
hole H through the body of the main gland, and a horizontal hole I 
through the flange of the gland, the former being provided with a 
screw plug J, which can be removed for the = of cleaning 
out the chamber, and the latter being provided with a screw union 
K or other means of attachment for the exit pipe E. Fig. 4 
shows this invention — toa gland of a steam cylinder. In 
this arrangement the chamber D is formed in the gland C as in the 
ogy arrangement shown, communication being effected by a 

ole I, drilled horizontally in the flange C! of the gland to which is 
attached by the screw union K the exit pipe E which leads the 
escaping water to the hotwell, whence it can be again pum to 
the boiler. F* is the supplementary stuffing-box with gland F! as 
before. (Accepted October 16, 1895). 


24,318. J. R. Bird, Glasgow. Steam es. (15 Figs.) 
December 14, 1894.—Referring to Figs. 1 and 2, the improved engine 
is of the single-acting type, and consists of two cylinders A, A ar- 
ranged opposite each other on the same centre line, fitted with trunk 
pistons B, B and conrecting-rods C, C, formed so as to engage 
each with a separate crank D, D onthe main shaft E. The cranks 
are opposite each other on the same plane, and the shaft is carried 
on bearings F on each side of the crank chamber G. One end of 
the shaft E projects through to the valve face at H, and has a 
square recess ¢ formed in it, into which is fitted a pin i, forming 
part of a disc I, on the other side of which a stud i! is turned 
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eccentrically, for the en seg of moving the valves J, J. Each valve 
J is circular in form, having a circular recess j in the centre, pro- 
vided with an arm j‘ projecting from one side, having a hole near 
the end which fits the eccentric stud i! attached to the crankshaft 
E. The ports K are so arranged that steam is admitted and 
exhausted to and from the two cylind t ly. Asrepre- 
sented at Figs. 3 and 4, the improved engine may be constructed 
with two _ of cylinders A, A connected to cranks D, D in one 
plane on the same shaft E, the steam and exhaust ports being so 





proj jf are formed also at the inner faces of the collars B, 
and the shoulders or concave circular abutments which the ioner 
sides of these projections form pass around the outer ends of the 
rings ¢ as the collars are tightened up. These shoulders are 
formed to fit around the ends of the ring c, and thus support the 
ring against any tendency of the packing material to expand and 
fracture it. It is preferred to form the ring ¢ tapering somewhat 
smaller in diameter externally towards each end or side, and 
to correspondingly incline the shoulders or faces of the project- 
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tions f which surround the ring, asshown, so that the collars will 
tighten themselves more securely around the ring than if the 
ring and shoulders were formed parallel. The annular projec- 
tions eand f are formed by forming an annular groove g in the 
inner face of each collar B, within which the ends or sides of the 
ring ¢ enter, as the projections f extend to the outside of the 
collars and the flat faces of the projections e and / of each collar 
are in the same plane. The ring c is made of such width, in re- 
lation to the distance between the inner ends of the grooves y, 
when the joint is tightened up, that it is prevented by the inner 
ends of the grooves from moving far enough in either direction 
to leave the edge of the packing ring ex: d, even if it were 
otherwise free to move endways. A modification of the inven- 
tion, in which the metal ring is formed solid with one of the tube 
flanges, is illustrated in Fig. 2. The ring c surrounding the pack- 
ing material a is formed as a rim projecting from the inner face 
of one of the flanges b, and this rim surrounds also, when the 
joint is tightened up, a portion of the thickness of the opposite 
tube flange b. Both the collars B may be formed with their 
inner faces plain ; or, if it is desired that the outer edge of the 
ring ¢ shall project, when the joint is tightened up, beyond the 
hinder face of the flange which it surrounds, an annular groove 
may be formed in the inner face of the corresponding collar, to 
admit of this. (Accepted October 23, 1895). 


24,489. J. A. Fletcher and S. Fletcher, Ashton- 
under-Lyne, Lancaster. Valves. (3 Figs.] December 
17, 1894.—This invention relates to improvements in valves having 
sliding parts which may be partially or wholly withdrawn from 
the valve seating in order to provide a passage for the fluid con- 
trolled by the valve. Mounted in a suitable casing or seating 
is a sliding valve made in two parts b, b1, which overlap at the 
sides as shown in Figs. 2and 3. The two parts }, bl of the valve 
are pressed asunder and tightly against their respective seatings c, 
cl in the casing a by a conical or wedge-shaped prolongation d! of 
the valve spindle @ when the latter isscrewed down. A transverse 
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key or bar e passes through the overlapping parts of the valve 
and also through the valve spindle, A slight amount of play of 
the bar is allowed in the slots, so that the wedging action of the 
valve spindle may come into force. It is preferred to so construct 
the casing a that the ends of the key e will engage with guides 
or grooves f in the casing a, thus guiding the valve as it slides, 
and at the same time preventing the turning of the valve spindle. 
A nut g and handwheel / for rotating the same as usual in valves 
are employed for raising and lowering the spindle. (Accepted 
October 23, 1895). 





UNITED STATES PATENTS AND PATENT PRACTIOE. 
Desoriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, ma: be 
consulted, gratis, at the offices of ENGINEERING, 35 & 36, Bedford- 
street, Strand. 





Prusstan Coat-Mininc.—The production of coal in 
Prussia in the first quarter of this year amounted to 
17,824,681 tons ; in the second quarter to 16,648,163 tons ; 
and in the third quarter to 18,473,690 tons ; making an 


aggregate of 52,946,534 tons. The corresponding produc- 
tion in the corresponding period of 1894 was: First 
quarter, 17,430,677 tons ; second quarter, 16,583,277 tons; 





arranged that circular valves J, J, similar to those described, open 





each port K alternately. Each steam port supplies a pair of cy- 
linders. (Accepted October 16, 1895), ” . : 
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third quarter, 18,003,585 tons; making an aggregate of 
52,017,539 tons, 
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PATENT AUTOMATIC LUBRICATOR 


ESPECIALLY ADAPTED FOR THE BEARINGS OF 


MARINE ENGINES, ELEOTRICAL MACHINERY, 
ORANEK PINS, VENTILATING FANS, 
AND BEARINGS OF HEAVY AND HIGH-SPEED MACHINERY. 
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From a Photo., showing a Portion of the Crankshaft of Mr. W. B. Thompson’s Patent Triple-Expansion Beam 
Engine, fitted with Felt’s System of Lubrication. Size of Bearings, 9} in. by 11} in. ; 125 revolutions per minute. 
(See ‘* The Engineer,” May 17, 1895.) 
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of the Lubricator bein; 
the Piston can at all times be seen, 80 that 


ABSOLUTELY RELIABLE. SUITABLE FOR ALL CLIMATES. 
ECONOMY OF 50 TO 90% OVER LIQUID OIL. 


FOR FURTHER PARTICULARS APPLY TO 724 
High Holborn, LONDON, W.C. 


of glass, the displ of the Compound and the position of 
e Cup itself need never become empty through slipealouintion. 


NO LOSS OF POWER. 





The Container or Cu 





W. 0. FELT & CO., 9 & 40, Southampton St., 
MACKIES SPRING PULLEYS. 


100,000 IM USEz. 


Original Patentees of WROUGHT-IRON SPLIT PULLEYS, with Cast-Iron Bosses. 
LARGE STOCK.  # Immediate Delivery of any ordinary size, 
Shafting, Couplings, Brackets, Wall Boxes, Hangers, Plummer 
Blocks, Castings in Iron and Brass, W.I. Wheels (any pattern), 
Water Carts, Iron Barrows, Sack Trucks, Pulley Blocks and 
Shears, Cast-Iron Pulleys, Fencing, &c. 








Taken from Photo. of Pulley supplied 
October, 1898. 


Size—I2 ft. 3 in. diam. x | ft. 9 in. face x 6 in. bore. 
To transmit 160 I.HP. at 116 revolutions. 


MACKIES Ltd., Berks Iron Works, READING. 












BECK & COMPANY, Lr, 


180, Great Suffolk Street, Southwark, 


LONDON, S.E. » 
Telegraphic Address - 


IMPROVED PATENT 


_ |POSITIVE WATER METER 


1Ss9565& PATTIRNRN. 











HYDRANT, LONDON. 





OR HOT WATER. 


FOR COLD 


This Meter is accurate at Large and Small Deliveries, and will Register 

a Dribble; it has few moving parts, has no Stuffing Box, works with 

a very low head; gives a Steady and Continuous Flow of Water; is 

practically Noiseless; readily taken to pieces for examination or 
cleaning, without disconnecting from service pipe. 


FULL PARTICULARS AND PRICES ON APPLICATION. 


— ToS 


LONDON EMERY WORKS CO. 





























EMERY GRINDING 
POLISHING MACHINERY 





LARGE NEW CATALOGUE JUST PUBLISHED. 
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10) 4142, VINE STREET, Clerkenwell, LONDON, E.C. 
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HARPERS’ 


CAST-IRON 





HARPERS L”| 


ABERDEEN. 
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HAY WARD-TY LER & CO 
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WEIGHING MACHINERY 


HODGSON & STEAD, 
MANCHESTER. 








Purchase, Inspect, and Ship Material 

and Machinery for Engineers and 

Contractors abroad, and act as Home 

Agents for Foreign Dockyards, 

Arsenals, Railways, Engineering 
Shops, Foundries, &e, 








Telegraphic Address: 





JNO. BIRCH & CO., LIMITED, 


MERCHANTS AND ENGINEERS, 
10 & 11, QUEEN STREET PLACE, LONDON, E.C. 


“ENDEAVOUR, LONDON.” 


Estimates, Plans and Specifications 
submitted for all classes of Machine 
Tools, Machinery, Sea-going and River 
Steamers, Barges, Dredgers. 
Rails and Rolling Stock provided to 
Main Lines. 


Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


CORRESPONDENCE INVITED. —— 
Monthly Prices Current of Engineering Material mailed free on application. 


983 


Telegraph Codes used :—A 1; A BC; The Engineering Telegraph Code; The Universal Mining Code; & our own Private Code. 














i. WATT, ‘14 Cleveland tine, BIRKENBEAD. 


WATTS AUTOMATIO BOILER CIROULATOR 
_ DEPOSIT EXTRACTOR 








COG WHEEL BRAND 








Tele, Address ; ‘WEIGHING, MANCHESTER.” 
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SINGLE-CYLINDER 
AUTOMATIC EXPANSION 
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COMPOUND. 
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1. . . : 1 6 . 
STEAM EXPANSION DROP. iia 0% oo | | onet ing A H in Fig. 1, page 687, and - constant radius 
(Concluded from page 689.) __ | AB/AH. | Ac/AH. | Ae/AE. | Ac/AE. | “ — (11136 as already explained. Anywhere, 
ea es | m 
Tue theta-phi diagram, as shown on page 687 = = = = = ie is always 
ante, exhibits very clearly the variation in the dry- 112 “926 "877 046 “946 ian ee 
ness of the steam, and how the internal heat of one . = > = = TT ae 
temp2rature is transformed into internal heat of a 19 981 “B46 “861 "358 ; 
lower temperature in the same body. Dr. Elliott, 14 .984 .855 .871 .848 referring to the curves A and H. 
we think, has not realised that the heat area could be : oo yo = = The portion of N, cut off by the curve, deserves 
extended in entropy without any accession of heat ‘ar Ieee ; i Ahel . especial attention. It has been first wiped out 


to the substance. 
ing that the method here illustratad is also that of 
Clausius, and that Professor Elliott’s is an innova- 
tion. However this may be, we think the theta-phi 
system followed out by us now is correct in theory 
and practically it is most convenient and instruc- 
tive. 

Let us see now what it tells us about 
dryness, which is generally expressed as the frac- 
tion which is represented in our diagram by 
Ae/AE at any temperature. Until Dr. Elliott's 
paper appeared few engineers had realised how 
very little the drying effect of drop actually is, in 
high-pressure steam, even when the fall in pres- 
sure is as much as 23 Ib., as it is in the first dropin 
the problem we have now in hand. At high tem- 
peratures the pressure varies rapidly, and the hori- 
zontal band of area which has to be transformed 
into a vertical band is narrow and short, while the 
length of the vertical band is very great and the 
entropy extension therefore very small. Here also 


Perhaps we are wrong in suppos- | ~ 





it must be borne in mind that the dryness of dry 





of drop is in every instance to make dryer steam. 
The steam actually is, by itself, immediately after 
exhaust, wetter than our diagram gives it, and is 
then exactly as Dr. Elliott describes it to be, but 
that is because the drop effect is then obscured 
by the circumstance that part of the exhaust 
energy has, for the moment, gone a-drying of the 
receiver play-steam. As this energy all returns to 
the working steam, the drying is validly reckoned 
in @¢ as if it were spent in directly drying the 
working steam. Dr. Elliott, otherwise, credits the 
drying with no part of that lent-out heat, although 
in calculating the work performed, the whole is 
taken into account, not as potential energy merely, 
but, in error, actually as useful work, ergated heat. 
As far as dryness alone is considered, either method 
of treatment is only a system of thermodynamic 
book-keeping, and, as in commercial affairs it is 
quite possible that two equally successful mer- 
chants may differently enter in their books 
exactly similar transactions, so Dr. Elliott’s paper 








A 265 4_& A. 266 EE a 265-2 £ 
Fig. 4 Pm Fig. 6 Fig. a: 
r) N a 195 te i zh te 
% ok he 
H 

Pp 

sai > As — 

K 








$2588 








by the advancing vertical, and afterwards restored 
by the descent of the horizontal. The result over 
it is therefore neutral, and the rectangle under IE 
stands without curtailment by the curve as a portion 
of the work done, as it stood in Fig. 4. The work 
done by expansion is therefore the M area up to 
the vertical straight line minus the advance of the 
vertical in the O area. At any instant, however, 
the instantaneous work of expansion is the sweep 
of the extended horizontal less the sweep of the 
vertical for the element of the i path described, in 
the instant. 

The M area in Fig. 5 is more than the work of 
expansion, but to make the book-keeping simpler 
in theta-phi the O vertical is regarded as having 
wiped out work previously done to just the same 
amount as M exceeds the actual work of expan- 
sion. So that, at any instant the total work done 
is M + N + P, and although thei vertical advances 
over the external work area we have still a one-ply 
diagram, there is no overlapping. This is the 
theta-phi convention. 
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Fig 8 


























3758 ( 






































z Fi ; a 
steam may be said to be rapidly increasing as the 
temperature diminishes. This higher order of 
dryness is that represented by the fraction A E/A H 
on our diagram. The H curve is, ideally, the loci 
of the external state-points of steam as a perfect 
gas, its pressure-by-volume product being, ideally, 
always proportional to the absolute temperature. 
The diagram shows that this dryness is increasing 
rapidly as the temperature becomes less. The ten- 
dency of drop is always to dry the steam, but ‘‘ to 
dry” does not mean to render anhydrous. Another 
influence may be simultaneously at work wetting 
the steam, and the drying influence is not thereby 
diminished, but only obscured. It has been already 
explained that the state-point at the end of a drop 
on the theta-phi diagram is not the actual point ; 
it is the virtual point, nothing more. The actual 
dryness immediately the drop has occurred, for 
which Professor Elliott gives correctly 

Xs = ni I, + pg Uo/J 15 bes ’ 
is not a statement of the total drying effect of the 
drop. For this our diagram does not give a value ; 
it gives the condition at the commencement of 
the next stroke as it would be had the drop 
expansion been aparabatic in the working steam. 
(This word aparabatic is the one used in con- 
nection with the theta-phi diagram instead of 
‘“isenergic,” a word which does not go euphoni- 
ously with adiabatic, Rankine’s word. Apara- 
batic means not letting anything, neither heat nor 
energy, slip.) In Professor Elliott’s paper, also, 
the work result is intended to be obtained on the 
assumption, that there has been no loss of energy 
through drop. Observe that energy here means 
energy, not work. Our i agrees with 


ay Ty + ho — hs 
Ls — p3 U3/J 


Tabulating the results obtained by both methods» 
we arrive at the following figures, which give in the 
last two columns the dryness fraction by the two 
methods, the virtual dryness by @ 9 and the actual 
dryness fraction given in Dr. Elliott’s paper. 
According to our graphic construction, the effect 
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may differ from our representation of the pro- 
blem, and neither of us be, as we understand 
ourselves, wrong. When, however, the work amount 
has to be ascertained and expressed, all permissible 
methods of book-keeping must yield the same result, 
there must then be no discrepancy. Where have we 
parted company in our methods? To make this 
clear we must give still more space to the conside- 
ration of Dr. Elliott’s problem, and add to our 
diagrams. 

Figs. 4, 5, 6,7, 8 are not to scale, they are mere 
sketches with the important features exaggerated. 

In Fig. 4, at the instant I, the constituent heat 
of unit mass of the steam, that is, the energy in 
its possession whether active as motion energy or 
then invested by it in the interambient ether is 
denoted by the areas K + H + M, of which K de- 
notes the heat in ice-water, H the additional heat 
of water at the instant A 265, and M + N together 
make up the latent heat of evaporation at pressure 
265. It must be clearly understood that at the instant 
I what is represented by the area N is no longer an 
element in the constitution of the steam, it is at 
this instant merely a remembrance of its peevee 
aspect and of the external work done when the 
steam was formed, carried along with the diagram 
for convenience of reference. The M area is the 
internal heat of evaporation denoted by I, in 
Dr. Elliott’s notation. 

In Fig. 5 the process has advanced a step, the 
internal state-point has moved to i along the curved 
path Ii. During this passage the point i may be 
regarded as the right angle corner of a set-square 
the two sides of which continually bound the 
internal heat area O. Observe that the work done 
during the passage is denoted by the reduction of the 
areaO. Thework done is, therefore, measured by 
the excess of the area wncovered by the descent of 
the horizontal, over the area covered by the advanc- 
ing of the vertical. The point i may move in any 
path according to the conditions of the transforma- 
tion, and there is a definitely related point e for 
each position i. When the process is adiabatic ex- 
pansion, the path of the related point ¢ is a vertical 
straight line, and from this at any temperature it Is 
easy to find the corresponding point i by the slop- 





2z2 2 


In Fig. 6 release has occurred and the pressure 
has fallen to 112. The i path is drawn parallel to 
the long diagonal shown, giving the new i such 
that, the sweep of the vertical is just equal to the 
sweep of the horizontal. In our book-keeping O is 
now regarded as work done, having merely been 
carried over as in book-keeping from one column to 
another. The work done at instant « 112 is 
M+N+0+P+R. Here Q+R+S is the 
latent heat of the working steam at the instant i 
112. Dr. Elliott says this isnot at this instant the 
latent heat of the working unit mass, and he is 
in this quite right. Merely to illustrate the 
principle, say that R=S and also equal to Elliott's 


Ps €q Ug! I = ps (x3 Uy — %2Ue)/ I, 
which, however, will probably not be an equality, 
Dr. Elliott deducts 
R = py (3 ug — #2 Uo) |S 


from the internal heat as R in Fig. 7, and then 
adds only R + 8 = p, #, u, / J to make up the latent 
heat, his x, L;. In Fig. 6, however, the total 
Ps; V3, Us /J is added as it must be to the trans- 
ferred internal heat to make up that latent heat, 
without any previous deduction. 

The consequence of this inadvertency is that 
hereafter any x L is on Dr. Elliott’s plan less than 
it ought to be, and as the expression for the work 
done contains the difference of the initial and the 
final x L, as 

We=x2, Ly + ky—%2 n41 Le nti—ho nti 


in his notation, in this way the work done upon the 
receiver steam at the instant of exhaust gets posted 
in the ledger on the wrong side. It becomes 
entered as useful work already realised. As a 
similar error is made at each drop, and these are 
entered additively, in the end they amount to over 
16 per cent, of the duty of a perfect engine, work- 
ing under the specified conditions, according to 
theta-phi lines. As, however, at pressures above 
150, the total heat of steam on these lines is less 
than that given by the usually accepted rule, and we 
have no experimental results beyond 220 lb, pres- 
sure, we have, further on, re-calculated the work, 
using the generally accepted total heat, and the 
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tures of each of the horizontal zones in Fig. 9, 
and then multiply each A » by the tempera- 
ture difference for that zone. The sum of these 
areas is the area AE 7A. The extensions of the 
points ¢ are at the same time obtained, and there- 
from the final i e is calculated = .11136 A e/A H. 
The initial A E = 1437/A-.7, if A be the tem- 
perature. If A and B be the higher and lower 
temperatures of a zone, the ® difference on the A 
curve is 
= 2(A— B) 


Ae 
A+B 


or more accurately, 4® = hyp. log. ; : 


To avoid transcendental arithmetic, we will 
adhere to the first given value. 

The number in any line of the A 7 column is 
obtained by adding together all the lines in the 
second column down to that line. 

The length A H is only required for the final 
temperature, that of the final release, and for a 
range of temperatures near to what that tempera- 
ture will be in any low-pressure engine we employ 
the approximation 

1111 -— 90 
AH= 300 

With this explanation the reader will be able to 
follow the thread of the calculation to be now 
given. No theta-phi diagram is required in this 
solution, but it will bea great assistance to have a 
hand sketch of Fig. 9 before the eye throughout 
the calculation. Although we give this method, we 
would never adopt it in practice ; we would work 
the problem graphically as in Fig. 9. 








Temp. A. 
at -.7 =.959353| 866 959353 
866 — 810 .( 33412 838 .992765 
866 + 810 ~ .033412 810 1.026177 
810 — 796 _ .008717 | 803 1.034894 x 14/796 = .018202 
810 + 796 C8717 | 796 1.043611 
796 — 744 .033766 | 770 1.077377 
796 + 744 .033766 744 1.111143 
744 - 731 — .0088i3 | 737 1.119956 x 13/731 = .019917 
744 +731 ~ 008813} 731 1.128769 
731 — 686 .031757 | 7085 | 1.160526 
731 + 686 ~ .031757 | 686 1.192283 
686 - 670 _ "011799 | 678 1.204082 x 16/670 = .028054 
686 + 670 = .011799 | 670 | 1.215881 
670 — 632 029186 | 651 1.245067 .066173 
670 + 632 = .029183 | 632 1.274253 = 1.274253 
' o_o 
ie = 0.9347 = -11186 x 1.840426 


(1111 — 632)/300 


Two-thirds of ie is got rid of by free exhaust, 
leaving i g = .03116, then, the work done, in heat 
units is W = 866 x 1.959353 — 632 x (2.34043 — 
.09347 + .03116) = 257.04. Here the 1.340426 
is the final Ae. The 1 becomes 2 by adding the 
water heat and the .9 becomes 1.9 for the same 
reason. 

The ® difference on the A curve is, by simple 
arithmetic, as above, 1.274253 — .959353 = .314900. 
866 _ 314995, 
632 
that the numerical inequality is practically nil. 

In conclusion we should point out that the misport- 
ing discovered in Dr. Elliott’s work is a mere slip, 
continued without observation after its first perpetra- 
tion. His statement about dryness is quite correct in 
the sense intended, and we think that most of the 
readers of this article will agree with us, that until 
he drew attention to it they all believed that the 
actual drying effect was much greater than he shows 
it tobe. Even Clerk Maxwell at first misunder- 
stood entropy, and in the first edition of his ‘‘ Theory 
cf Heat,” he gave a definition of it which we will 
not quote here, as he gave the correct explanation 
of it in subsequent editions. We mention this 
because we think as little of Dr. Elliott’s slip as of 
Maxwell’s. We believe Dr. Elliott has great origin- 
ality of thought, and he may yet carry this investi- 
gation far further than we have done. The moral 
is that it is much easier to discover a mistake in a 
graphic solution than in a mathematical disquisition, 
and we hope that our readers will not regret that 
there has been occasion to write this article. 


Logarithmically it is hyp. log. 80 





ELEOTRIO TRAOTION.—No. XLIV. 


By Purp Dawson. 
Exrectric Rattway Locomotives. 
In this article we propose to deal with the 
electric railway locomotive (as distinguished from 


haulage, not for the purpose of itself carrying 
passengers or freight. 

A primary objection to the electric locomotive 
when contrasted with the motor car lies in the 
unprofitable deadweight of the former, and the 
consequent sacrifice of that comparative lightness 
and compactness, which enables powerful driving 
apparatus to be attached under the framework of a 
car without trespassing upon space which can be 
advantageously utilised for passengers or goods. 

It is apparent that, as a rule, it is preferable to 
a motor cars hauling trailers than to use 
special locomotives, but there naturally are excep- 
tions. Where, as in mines, a large number of 
small trucks must be handled, it is evident that the 
electric locomotive is in its proper place. The 
advantages offered by electric haulage for mine 
work are very great. The first cost may be higher, 
in comparison with rope haulage, but the expense 
of maintenance, repairs, depreciation, &c, will 
turn the scale in favour of electricity. Locomotive 
haulage is more flexible than rope haulage, and can 
easily be extended or changed. It is particularly 
well adapted for low entries, and the locomotive 
can be built with little or no overhang outside the 
rails. The electric locomotive is compact and 
simple in its operation, so that skilled labour is not 
needed. Itis part of a complete system, in which 
one central generating station supplies power, in 
the form of electricity, for all mining work. he 
same wires which supply current for the locomotive 
may be utilised to furnish power for pumping, 
hoisting, drilling, ventilating, &c. The necessity 
for a separate and expensive plant for each of 
these uses is removed by the combination of all 
in one. 

Electric locomotives are in successful operation 
at the Union Pacific Coal Company’s mines at Rock 
Springs, Wyoming. The power station is situated 
about a mile from the mouth of the mine, and con- 
tains an 80 horse-power dynamo, driven by a steam 
engine. Current from this is delivered at a pres- 
sure of 550 volts, which allows for a drop of 10 per 
cent. between the power-house and the mine, 
About 30 ft. from the mouth of the mine is placed 
a circuit breaker, by means of which the current 
may be cut off from the mine when the locomotive 
is employed for switching purposes outside. The 
locomotive used is of 60 horse-power capacity, and 
is generally run at a speed of 8 miles an hour. The 
cars used are of the ordinary coal mine type, weigh- 
ing each, when filled, about 3000 lb. ; when empty, 
about 1000 1b. By the aid of this locomotive 30 
cars were run from the loading point to the end of 
the track, a distance of about 6000 ft., there 
dumped, and returned to the mine in 20 minutes. 
On another occasion the locomotive drew after it 
30 loaded cars, and pushed ahead 16 others from 
end to end of the road without difficulty. 

A 30-ton locomotive was exhibited at the Chicago 
World’s Fair, and at that time was the largest elec- 
tric locomotive in existence. It was designed for a 
normal speed of 30 miles an hour. Its dimensions 
are 16 ft. 6 in. length over all, and 11 ft. 6in. height. 
The drawbar is 2 ft. 6 in. above the rail. The 
drawbar pull was calculated to 6000 lb. It was 
equipped with two single reduction motors. The 
speed control was effected by a series parallel con- 
troller inside the cab. The locomotive was fur- 
nished with air brakes supplied with compressed 
air, by a special electrical air compressor. 

As an example of the difference existing in ordi- 
nary service between the locomotive and the motor 
ear, let us compare the weights of a tramway engine 
and train of three cars, such as is Jargely used on 
the Continent, with a motor car. Such an engine, 
ready for running, would weigh approximately 
14 tons (probably more, as engines weighing up to 
27 tons are often used on such roads). The weight 
of each car, including 36 passengers, would be about 
6.0 tons, the empty carriage weighing about 3.5 tons. 
We would, therefore, have a total deadweight of 
train of 24.5tons. The paying weight of passengers 
would only be 7.5 tons. The ratio of useful to 
dead weight would be 


7.5 
24.5 
In the case of electric traction by motor cars we 
could assume a deadweight of 5.5 tons for the motor 
car, with a live load of 2.5 tons of passengers. 
Taking the ratio between useful and dead load as 
before, we have 


= 0.306. 


25 





the motor car), constructed with a view to train 


ip = 0.406, 





or about 50 per cent. greater than in the previous 
case. 

In the case of the locomotive we can count only 

on the adhesion of 14 tons, supposing that the 
wheels are coupled to haul a load of 32 tons. 
In the case of the electric motor we have the 
advantage of the total weight to be hauled for 
adhesion. 
- Judging from recent installations, it would seem 
that for rapid transit, either urban or suburban, 
locomotives are not advisable. We may cite as 
examples the Liverpool Overhead Railway, the 
Chicago Elevated, the Nantasket Beach, &c. 

The City and South London Electric Railway, it 
may also be noted, is about to experiment with 
motor cars hauling trailers. Before the present 
perfection in design of railway motors had been 
reached, and when the question of transmission had 
not yet been settled, electric locomotives were used 
to some extent, principally because it was found too 
difficult to compress the cumbrous and primitive 
apparatus then obtainable under the body of a car. 

One of the first of these locomotives was operated 
by Siemens and Halske at the Paris Exhibition of 
1878. In 1883 Field and Edison exhibited an 
electric locomotive named the ‘‘ Judge” at the 
Chicago Railway Exposition. 

In 1885 Daft built a fairly powerful and success- 
ful locomotive, which was tried by him on the 
Manhattan Elevated Road at New York. 

In 1889 Sprague conducted experiments with an 
electric locomotive on the Manhattan Elevated, 
but without great success, and relinquished the 
problem to take up electric street railway work, 
which was then developing and becoming very 
important. 

The failure of electric locomotives at that time 
may be largely attributed to limitation of available 
funds for experimentation, immaturity of motor 
design, and to the great difficulty of carrying on 
tests without interfering with existing heavy pas- 
senger traffic. The pre-eminent demands upon 
inventors and capitalists for a solution of distinc- 
tively street railway questions, and the rush of 
business following upon success in that branch of 
work, prevented any great attention being paid to 
the locomotive until a comparatively recent period. 
Where, after due consideration of prevailing con- 
ditions, the conclusion has been reached that elec- 
tric locomotives are to be employed, the most im- 
portant question is whether the motors shall drive 
direct or by means of gearing. This depends on 
the track over which the machine must run, the 
speed required, and the power the motors are to 
develop. In street railway work practice has 
demonstrated the superiority of gearing, but this 
does not necessarily follow where locomotives are 
considered. 

The City and South London Electric Railway 
first used electric locomotives on a large scale, and 
in this case the designers adopted direct connected 
motors, the armature being directly wound on the 
axles. Unless the track is Aeperon ts smooth, this 
exposes the winding to excessive vibration and con- 
sequent depreciation, while to change an armature 
the axle and wheels must be changed as well. 

The City and South London line and equipment 
having already been fully considered in this journal, 
it is unnecessary to further refer to them. 

The most recent and important electric locomo- 
tives are those lately constructed by the General 
Electric Company of America for the Baltimore and 
Ohio Railway, to haul trains through the tunnel 
under the city of Baltimore. Some of these are 
now at work very successfully. These locomotives 
have already been described and illustrated in 
ENGINEERING, pages 78, 79, and 80, vol. lx. (July 19, 
1895), but some further data regarding them will 
be of interest. The tunnel through which these 
locomotives pull the trains, runs under the city of 
Baltimore, and was constructed for the purpose of 
giving to the Baltimore and Ohio Railroad a clear 
route through to the north. Previous to its con- 
struction all trains on this railroad going north were 
ferried across the harbour from Locust Point to 
Canton. The saving of time effected by the service 
through the tunnel will allow the railroad to com- 
pete with the Pennsylvania or Union lines on equal 
terms. 

The delay which this water transfer entailed acted 
for many years to the great disadvantage of the 
company, as other lines had a clear all-rail route 
through the city. To do away with this delay, 
the Baltimore and Ohio Railroad secured legislative 





permission to construct a tunnel under the city, 
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and in September, 1890, work was begun upon the 
tunnel and line, which now runs from Camden 
Station, in the heart of the city, north, and then 
east to Bay View Junction, a distance of 7.2 miles. 

To complete this road the Belt Line Company 
was formed, and the actual construction of the 
tunnel and line was carried out by the Maryland 
Construction Company, which was formed for that 
purpose. The tunnel is one of the longest soft 
earth tunnels ever driven, and runs through the 
centre of the city, immediately under Howard- 
street, one of Baltimore’s principal thoroughfares. 
It was built with almost no interruption to the in- 
cessant car and wagon traffic upon the surface of 
the street, and to secure this result several shafts to 
the tunnel below were sunk through the cellars of 
houses. The soil through which the tunnel is driven 
is chiefly sand, through which run seams of gravel 
and a hard species of clay, which, in some cases, 
had to be blasted out. Considerable water was en- 
countered, and to facilitate the work, the ground 
was drained in advance of the headings by means 
of wells, sunk at various points along the line of 
the tunnel. The length of the tunnel is 7339 ft., 
and the maximum dimensions, after lining, are 
27 ft. wide by 22 ft. high. Its cost, ready for the 
track, is set down at 45/. a lineal foot. The ques- 
tion of ventilation made it inadvisable to employ 
steam locomotives if any other efficient means could 
be obtained. (See Figs. 311 and 312.) 

Cable traction was suggested, but rejected as in- 
adequate. The General Electric Company offered 
to undertake the construction of electric locomo- 
tives of capacity sufficient to haul the heaviest trains, 
effect the entire equipment of the system, both for 
lighting and power, and thus to solve the ventilation 
problem. 

The electrical equipment and the work at first 
outlined was as follows: The locomotives were to 
operate from about 1800 ft. in the open to the 
portal of the tunnel, through it, and for 4600 ft. 
further on in the open, or a total distance of about 
14,500 ft. The locomotives were to join the rear 
end of passenger trains going north, and push both 
cars and locomotives through to the end of the 
tunnel, from which point the steam locomotive was 
to do all the hauling. Freight trains were to be 
pushed the entire distance. The calculations were 
based on a maximum weight of 500 tons for each 
passenger train, including the steam locomotive, 
with a speed of 35 miles an hour, and on a maximum 
weight of freight trains of 1200 tons at a speed of 
about 15 miles an hour on a grade of 0.8 per cent. 
The number of trains each way was to be about 100 
a day. An electric lighting plant, with large incan- 
descent lamps for the tunnel and arc lights for the 
stations, was also contemplated. This plan has been 
carried out with such modifications as have been 
found necessary as the work progressed. The 
tunnel was finished early this year, and the elec- 
trical installation was begun last January. 





THE SIMPLON TUNNEL. 
(Concluded from page 696.) 

WE have now to deal principally, if not entirely, 
with the question of ventilation while the work is 
in progress, and also when the tunnels are in use 
permanently, and in this respect the great experi- 
ence of Mr. Francis Fox proved invaluable to the 
commission. As has been indicated, the main 
feature of the proposed system of ventilation while 
the works are in progress is the passing of a cur- 
rent of air through one of the two parallel head- 
ings, thence through the furthest cross gallery 
and back through the other heading. In the 
St. Gothard Tunnel 50 to 70 cubic feet of air were 
introduced per second; at Arlberg 100 ft., and 
subsequently, for a short time, 210 cubic feet per 
second, while the calculaticn at Simplon is for a 
maximum of 1750 cubic feet per second, the maxi- 
mum velocity being 20 ft. per second, requiring 
500 horse-power to drive two fans 18 ft. in dia- 
meter, coupled direct to turbines. Coupled one 
behind the other, as in Fig. 19, page 757, they force 

750 cubic feet of air at a pressure of 194 in. of water, 
sufficient for a heading 86 square feet in sectional 
area, and six miles long ; or side by side they could 
pass 3500 cubic feet of air at a pressure of 9} in. 

To maintain the pressure at the furthest head- 
ing, double doors are to be fitted at the portal of 
the tunnel where the air enters, and also at all 
cross galleries, except that furthest in the work- 
ings. This would be sufficient to cool the rock, 
but otherwise the air could be lowered 20 deg. or 
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THE VENTILATION OF THE SIMPLON TUNNEL. 


(For Description, see Page 756.) 
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30 deg. by means of water sprays impinging on 
it when passing from one base heading to another 
through the cross gallery. For the advance head- 
ings 12 or 13 cubic feet of air will be taken from 
the last cross gallery, and by means of hydraulic 
injectors cooled to 45 deg. or 50 deg. Fahr., and 
forced through small pipes to the front. Similar 
injectors will supply air to the top headings. In 
addition to the cooling effect of the air, it is intended 
to pass into the tunnel per second 11 gillons of 
water at a temperature of 54 deg., to keep the 
temperature of the walls to 68 deg. This cooling 
water main will be 10 in. in diameter. 

As to the methods of ventilation when the tunnel 
has been completed and is under ordinary working 
coaditions, Figs. 17 to 21, on page 757, show the 
installation of fans, &c. The water power, de- 
scribed in the preceding article, will be utilised for 
working the fans. It has been explained in the 
previous article that traffic is to be commenced with 
one tunnel, that known as No. I., although the 
base heading for No. II. Tunnel with cross galleries 
every 220 ft. is to be at once driven for conveni- 
ence in work. When the first tunnel only is in 
use for traffic, both portals will be provided with 
doors having signals to correspond. The air for ven- 
tilation will be passed in through the heading No. II., 
all the cross galleries being left open. The head- 
ing and the tunnel will be closed at the end where 
the fan is working. When the heading No. IL. 
is being opened out to form the second tunnel for 
the traffic south to north, the cross galleries will be 
closed, and Tunnel No. I. will be ventilated inde- 
pendently by fans at the northern end, while the 
work in Tunnel No. II. will be ventilated by fans 
at the southern end of that heading. 

When the work is finally completed, both tunnels 
will have doors with corresponding signals, and all 
the cross galleries closed, so that each will be 
worked independently, the air being forced in im- 
mediately after the train, in the one case from the 
north end for Italian-bound trains, and at the 
south end for trains going through Tunnel No. II. 
to Switzerland. It is considered that in forcing air 
after the train at a greater speed than it would 
otherwise travel, the work done by the locomotive 
in overcoming the initial air resistance is com- 
pensated, or partly so. This, perhaps, represents 
a small economy in fuel consumption. Figs. 17 to 
21 show the arrangements of portals, doors, fans, 
and motors. The experts consider that from 1750 
to 2120 cubic feet of air per second into each 
tunnel will be sufficient, and that the air will, 
under these conditions, never contain a quantity of 
noxious gas large enough to be injurious to health. 

This opinion is based on experiments made at the 
Mersey Tunnel, Liverpool. The quantity of air 
forced into that tunnel is 11,000 cubic feet per 
second, the number of trains 24 per hour, and the 
gradients 1 in 30, and in some places 1 in 27. Since 
the steepest gradient at Simplon is only 7 per 1000, 
and the maximum number of trains four per hour, 
the stipulated quantity of air should amply suffice. 
If the machinery at one end should break down, 
that on the other end will suftice for the whole of 
the ventilation. This presupposes, of course, that 
the construction of the fans, and the arrangements 
of the motive power, are carried out so as to allow 
of the fans doing double work. In order to insure 
that the ventilation may be efficacious, the doors 
are not to be constructed of canvas, but are to 
have solid panels, and to be completely air-tight 
(Figs. 18 and 21). For the same reason the ex- 
perts recommend that fans shall be used which have 
the lowest possible tangential velocity. As soon 
as the doors at the ends are in communication with 
the distant signals, and there is a certainty that 
they will work properly, there will be nothing in 
these arrangements to impede the traffic. Similar 
arrangements have been made at the entrances of 
the Semmering Tunnel—1565 yards long—on the 
line between Vienna and Trieste. The doors were 
put up 39 years ago to prevent the formation of ice 
during the winter, and though there is a double line 
and considerable traftic, they have never caused any 
inconvenience. 

A system of ventilation in which doors are not re- 
quired has been tried recently in Italy, on the lines 
from Faenza to Florence, and Bologna to Florence. 
It is illustrated on page 757 by Figs. 22 and 23. It 
is the invention of the engineer, M. Saccardo, and 
is based on the principle of the Giffard’s injector. 
The air is injected by a fan through an annular open- 
ing beyond the mouth of the tunnel, and thus in- 
duces through the mouth a further considerable 





quantity of air (Fig. 22). If the experiments which 
are now being carried out on the Saccardo system at 
the Pracchia Tunnel—1 mile 1223 yards long—on 
the line from Bologna to Florence, give favourable 
results, it would, in the opinion of the experts, be 
preferable to adopt it for the Simplon, as it would 
simplify the work. Thus on the railway through the 
Apennines, between Bologna and Florence, there are 
52 tunnels, on gradients of 1 in 40. These tunnels 
are for single lines of railway, and were built by the 
late Mr. Brassey. So long as they were confined to 
the limited amount of traffic for which they were 
originally designed, they served their purpose sufli- 
ciently well ; but now that the traflic has greatly 
increased, and that very heavy locomotives have to 
be employed, the ventilation of some of the longer 
tunnels is very deficient. The temperature was 
recently ascertained after the passage of a heavy 
goods train ascending the grade, and it was found 
to be 107 deg. Fahr., the air, owing to the 
volume of steam from the locomotive, being wet to 
saturation. Inthe Pracchia Tunnel, in which the 
system of ventilation was introduced, the tempera- 
ture was 86 deg. Fahr. after the passing of the 
same train, The temperature outside was 84 deg. 
Fahr. The same system can also be used with 
doors, as when the door is closed it works like the 
ordinary method of ventilation already described, 
whilst during the time the doors are open it con- 
tinues to work, so that the ventilation will never be 
interrupted. 

The effect of the two dangerous gases—carbonic 
oxide and sulphurous acid—resulting from the com- 
bustion of smoke by locomotives, alike in the pro- 
cess of construction and subsequent traffic, are 
fully considered. It is pointed out in a footnote 
to the report that Rubner says 0.02 per cent. of 
carbonic oxide is not injurious, the limit being, 
according to Gruber, 0.05 per cent. The experts, 
however, were inclined to put it at 0.03 per cent. 
The gases resulting from good combustion should 
not exceed one part of carbonic oxide for 100 
parts of CO,, or 0.01 per cent. of carbonic oxide— 
one-fifth the quantity which would be fatal. It is 
easily detected when the proportion reaches 0.3 per 
cent., at which it becomes very dangerous. It is 
not absorbed by water, and forms very easily 
when there is imperfect combustion. It is for 
this reason that at the Arlberg Tunnel they only 
use coke of the best quality, and as dry as pos- 
sible. Experience proves, however, that if the 
fuel on the firebars is too thick, or if the coke is 
not quite dry, carbonic oxide will still be formed, 
rendering it impossible for men to work if the air 
remains still a certain time. To obviate this incon- 
venience, the experts recommend that the coke 
used to keep up the fire in the locomotives whilst 
passing through the tunnel should be thoroughly 
dry and of the best quality, and that combustion 
should be helped by a spray of petroleum, which 
would cause the complete conversion of the carbon 
in the fuel into carbonic acid. 

With sulphurous acid the case is even more 
favourable. With coal giving 2 per cent. of sulphur 
the proportion of SO, to CO, would be about 1 per 
cent., a proportion, again, of 0.01 per cent. of SO). 
Besides, the air of tunnels is always humid, so that 
the sulphurous acid is rapidly oxidised and preci- 
pitated on the walls. In the St. Gothard Tunnel the 
men worked hard in air containing 1 per cent. of car- 
bonic acid; in British mines they have worked with 
0.785 per cent. as amedium and 2.73 per cent. as a 
maximum, so that air containing not more than 1 
per cent. can be breathed with impunity for several 
hours. Therefore the air should not be danger- 
ously poisoned during operations with spoil train 
locomotives, and when completed with ordinary 
passenger trains, passing through. 

Again, it is computed that a pound of coal gives 
off, when completely burnt, 26 cubic feet of carbonic 
acid, and on this assumption it is calculated that by 
the passing per day of four express trains, eight 
ordinary, and 36 goods trains—or 24 each way 
per day—the greatest exce:s of carbonic acid 
over that ordinarily contained in the air will be on 
an average 0.04 per cent. in the southern half 
of the tunnel, and 0.08 per cent. near the south 
end. When both tunnels are in use, Tunnel No. 2 
will be more impure—the trains pass up a heavier 
gradient from the south—but the maximum will be 
0.09. It may never, therefore, reach the limit of 
1 per cent. 

Comparing the results in the case of the St. 
Gothard, it is stated that 16,246 trains passed 
through the tunnel in 1892, or 44 trains per day— 





the present time-table shows 57 per 24 hours, and 
it is computed by the Simplon Tunnel projectors 
that locally the result would be 3 per cent. of car- 
bonic acid in the air. From a report by the chief 
engineer of date February, 1890, it appears that 
the whole mass of air in the tunnel remains motion- 
less for 12 hours, and ultimately moves very slowly. 
During the period of complete immobility it is pos. 
sible that it produces an augmentation of 1.5 per 
cent. carbonic acid, possibly 2 per cent. And yet 
the composition of the air in the St. Gothard 
Tunnel has never given rise to serious complaint. 
At Arlberg, the infection of air by carbonic acid is 
not as dangerous as is believed, because the carbonic 
acid is absorbed to a great extent by the humidity 
of the walls, and by the steam which escapes from 
the locomotives. At Simplon the conditions will 
be even more advantageous, because, if necessary, 
it will always be possible to absorb carbonic acid by 
means of water sprays. The sulphurous acid con- 
tained in the smoke will be oxidised by the ozone pro- 
duced by the water spray, converted into sulphuric 
acid, and then absorbed by the water. This was 
proved by the chemical analysis of the air, of the 
water, of the mortar of the masonry, and of the 
rust from the rails and the sleepers of the Arlberg 
Tunnel. 

The diagrams on page 757, Figs. 24 and 25, show 
the density of carbonic acid in the air in the tunnel 
as the day progresses. The length of the tunnel is 
represented by the depth of the diagram, the 
gradient from Brigue to mid-distance is 2 per 1000, 
and from Iselle 7 per 1000. The vertical lines 
divide the diagram into hours, and the passage 
through of passenger trains is shown by full lines, 
and of goods trains by dot-and-dash lines. In 
diagram Fig. 24 there is shown the quantity of 
carbonic acid given off with the maximum traffic 
both ways through one tunnel, at the rate of 24 
trains in each direction per 24 hours. This is the 
state of the case with 1765 cubic feet of air sent in 
by fans at the northern end. From thisit will be 
seen that near the south end the density reaches 
0.841 per cent., which is probably the maximum, 
as four trains have been in the tunnel at the one 
time. In Diagram Fig. 25 the direction of the 
trains is from south to north, this being in Tunnel IT. 
Here all the trains shown are with goods, and the 
air enters at the south end, and in this case the 
maximum is 1.012 per cent. ; but this is not a very 
high percentage. The experts, however, consider 
that 2000 cubic feet ought to be sent in by the fans, 
and that the greatest velocity at which the air 
should be allowed to travel should be 20 ft. per 
second, 

In an equally exhaustive manner the experts 
entered into the question of the temperature of the 
rock in the interior of the tunnel. On the assump- 
tion that the temperature increased 1.8 deg. Fahr. 
for every 200 ft. penetrated, as at the St. Gothard, 
the commissioners arrived at the assumption that 
the maximum temperature in the Simplon Tunnel 
would be over 100 deg. Fahr., but owing to the con- 
figuration of the mountains it may be less than that 
figure. With the view of determining the efficacy 
of a jet of water in cooling air, experiments were 
madeat Winterthur. The heated air from a furnace 
was passed through a horizontal tube into which was 
forced a spray of water at 54 deg. at a pressure of 
82 lb. to the square inch. The temperature of air 
entering was about 120 deg, and at the other end 
of the tube it was about 60deg. This cooling effect 
will be still greater when water is used at a higher 
pressure, and it is to be anticipated that ozone 
will be produced by this process, and thus render 
the air richer in oxygen. The water supply will 
be so abundant that it will be possible to carry on 
the cooling process to a very large scale ; it may, 
therefore, be supposed that the clause in the con- 
tract which stipulates that the temperature at the 
working faces should not exceed 77 deg. will be 
easily kept. Besides this, there are so many cases 
in which it has been proved that men can work in 
temperatures up to 120 deg. Fahr., that the com- 
missioners are convinced they can stand not only 
77 deg. at Simplon, but even 90 deg., provided 
there are frequent shifts, and that the sanitary 
condition of the men is carefully watched. On 
this latter point the commissioners state their 
satisfaction with the arrangements projected. It 
will tend still further to keep the works cool if the 
headings are lined with closely jointed boards, or 
some other non-conductor, to prevent radiation of 
heat from the rock. When used for trafiic, these 
means of cooling will not be required. 
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Both at Gothard and Arlberg, it was found that 
the temperature became considerably lower after 
the completion of the tunnel. At Gothard it was 
found that about 43 miles from the northern portal, 
the temperature in May, 1880, averaged 87 deg. 
Fahr. ; in June, 1882, 75 deg.; and in July, 1885, 
72 deg. Four anda half miles from the southern 
portal, the temperature was 87 deg. in May, 1880 ; 
74 deg. in June, 1882 ; and 733 deg. in July, 1885, 
in both cases indicating decreases in temperature 
of fully one-fourth. At the Arlberg Tunnel the 
observations were made at a point 3 miles 298 
yards from the eastern end, and it was found that 
in September, 1883, the temperature averaged 
65 deg. ; in January, 1885, 59} deg. ; in January, 
1886, 584 deg. ; in January, 1887, 58 deg. ; and in 
January, 1894, 57 deg. The decrease here is 
exactly a fourth—nearly all in the first four years. 
These two tunnels have only natural ventilation, 
and during construction no special means were 
adopted for ventilating or cooling the air. 

At Simplon, however, the supply of air will be 
very great, even during construction. It may also 
be expected that the cooling by means of water 
jets will give very favourable results. Finally, it 
should be observed that the arrangement of parallel 
excavations, and cross galleries, should have a 
marked effect in cooling the rock. After Tunnel I. 
is completed, the water conduits will still be avail- 
able, so that the experiment can be tried whether 
the advantage will be sufficiently important to 
justify the expense which would be incurred in main- 
taining these conduits in working order, for the 
sake of being able to cool the walls. If water is 
sprayed in the tunnel when open for traffic, it will 
serve not only for cooling, but also for the absorp- 
tion of carbonic acid and the production of ozone. 

The commissioners were further asked on the 
subject of working the traffic with one tunnel 
having a single line with a parallel base heading 
for ventilation, and also with two parallel tunnels 
having single lines. Replying on these points, 
they state that working with one single-line tunnel 
and a parallel heading, as proposed, by the applica- 
tion of artificial ventilation according to the methods 
indicated, is possible, on condition that the heading 
and cross galleries be lined with masonry wherever 
this is rendered necessary by the quality and struc- 
ture of the rock ; so as to prevent any possibility 
of the ventilation through the passages being im- 
peded by ground falling in. Here, again, they 
enforce the perfect combustion of fuel on locomo- 
tives. 

The commissioners consider that it will be equally 
possible to work the two parallel tunnels for trains 
in different directions, if the same precautions are 
taken. They recommend that even when both 
tunnels are open it will be convenient to retain the 
passing places in the centre, to have bell signals 
and telephones in each room, and to utilise several 
of the cross galleries for storing rails. They state 
that the crossing of trains by loop lines in the centre 
of the tunnel can be conducted with security pro- 
vided the signalmen are kept regularly informed 
of the movements of the trains by electric signal and 
telephone, and provided optical as well as audible 
signals are provided at the crossing points. Two 
signalmen should be always in the cabins. Under 
all the conditions indicated the commissioners con- 
sider that one single tunnel will accommodate 12 pas- 
senger and 30 goods trains per day of 20 hours 
without the air becoming sutfliciently charged with 
noxious gases to be dangerous. Thus the tunnel 
would be free for four hours out of the 24, for venti- 
lation and cooling the rock. All these points are 
brought cut in reply to direct queries ; but finally 
the commissioners are invited to make any remark 
relating to the subject discussed, and this suggested 
a strong injunction in favour of experiments to de- 
termine the ingredients and proportions of mortar 
which will best withstand a temperature of from 
85 deg. to 100 deg. in dry and also in wet rock. 

They further direct attention to electric traction, 
although satisfied that ordinary locomotives will 
suffice for the traffic immediately anticipated. 
Electric traction has made such progress during the 
past 18 to 24 months that the problem may be con- 
sidered as settled, and the Liverpool Elevated Rail- 
way is first instanced. It is six miles long, the 
trains carry 100 to 250 travellers safely and cheaply. 

ne average number of passengers in 12 months 
was 6,000,000, the number of trains 108,000, and 
the number of train-miles 620,000. At the City 
and South London Subway the number of pas- 
sengers has increased to 6,000,000, the number of 





trains 145,000, and the train-miles 442,000, and 
from the point of view of regularity the service leaves 
nothing to be desired. A new and very important 
underground railway will shortly be constructed in 
London, for which electric traction will be adopted. 
In America the Baltimore and Ohio Railway Com- 
pany have built electric locomotives for the trans- 
port of merchandise under the City of Baltimore. 
These locomotives were constructed to draw trains 
weighing 400 tons, excluding the weight <f the 
locomotive. 

Electric traction, they state, would be peculiarly 
advantageous for the Simplon Tunnel. There will 
be sufficient water power at either end of the 
tunnel, the mechanical installation necessary for 
the construction of the tunnel could be used for 
generating the electric current afterwards, and the 
complications caused by the ventilation problem 
might be avoided. The electric locomotive could 
be placed at the head of the train without any loss 
of time. It is very probable, too, that before the 
Simplon Tunnel can be opened for traffic, further 
progress will be made with electric traction, but 
the personal experience of the commissioners 
justifies them in recommending it now. Not only 
has it the advantage of not infecting the air of the 
tunnel, but by its use the wear of the rails will be 
considerably diminished. On this point we may 
mention that at Arlberg, notwithstanding that 
there is no great traffic, the gas from the locomo- 
tives has had such a pernicious effect that the 
whole of the ironwork has had to be renewed after 
being only 10 years in use. 





ON HYDRO-ELECTRIC INSTALLA- 
TIONS. 
By C. 8. Du Ricus Preiirr, M.A., Ph.D, A.M.I.C.E., 
M.LE.E. 


(Continued from page 720.) 
IV.—Lvucerne. SinGiE-PHase INsSTALLArIoN. 
General Remarks (Figs. 53 and 54, pages 760 and 

761).—Electriclighting was introduced at Lucerne in 
1886, under a concession granted to Messrs. Troller 
Brothers and Co., of that town, the generating 
station being situated at Thorenberg, distant about 
5 kilometres (3 miles), and the hydraulic power 
being derived from the River Emme, a tributary of 
the Reuss, by a head race canal about one mile in 
length, with an available mean volume of 3 cubic 
metres (106 cubic feet) and a fall of 15 metres (50 ft. ), 
equal, at a turbine efficiency of 75 per cent., to 
450 horse-power. This was utilised by one Girard 
turbine driving by bevel gearing a separately 
excited 450 horse-power Ganz alternator, while by 
further bevel gearing it could also be coupled to 
another 150 horse-power alternator of the same 
type, and besides these, by belt to two 125 horse- 
power continuous current Oerlikon bi-pole dynamos 
for arc lamps. There was also spare steam plant, 
composed of a 150 horse-power horizontal com- 
pound Bell engine for belt driving, and a Winter- 
thur 250 horse-power engine for rope driving, as 
shown in the plan. This first installation did not, 
however, give much satisfaction, and Messrs. 
Troller, therefore, added in the year 1893 an en- 
tirely new 600 horse-power turbine and alternate 
current installation, while the old plant was en- 
tirely overhauled and remodelled. The aggre- 
gate hydraulic power of the generating station is 
thus 1000 horse-power, with 400 horse-power spare 
steam plant. 

Turbine (Figs. 54, 55, 56, and 57).—For the pur- 
pose of the new installation contained in the same 
turbine and dynamo house, 44 x 10 metres (144 ft. 
x 83 ft.) in length and width respectively, the avail- 
able volume of water was increased to 4 metres 
(141 cubic feet) per second at a fall of 15 metres as 
before, the effective turbine power at 75 per cent. 
efficiency being 600 horse-power. The high-pres- 


sure Girard turbine supplied by Messrs. Thomas | 2600 


Bell and Co., of Kriens, has a wheel diameter of 
1.35 metre (4.4 ft.), with 36 cells in the guide 
wheel and 45 buckets in the float wheel, the out- 
flow angle being 25deg. in both cases, while the verti- 
cal cast-iron hollow turbine shaft is 32 centimetres 
(13 in.) in diameter, and makes 120 revolutions per 
minute. The spider whee), carrying the field 
magnets of the alternator mounted direct, viz., 
horizontally on the turbine shaft, weighs about 
8 tons, which weight is counteracted by an hydraulic 
counterpoised piston exerting a pressure of 12 tons. 
The small 25 horse-power turbine carrying on 
its vertical shaft the exciter dynamo, has a 
wheel diameter of 30 centimetres (11.8 in.), and 





makes 500 revolutions per minute, there being 
16 cells in the guide wheel and 20 in the float 
wheel, with an outflow angle of 23 and 21 deg. 
respectively, while the hollow cast-iron shaft is 
10 centimetres (4 in.) in diameter. The arrange- 
ment of the head and tail race, as well as of the over- 
flow canal, and the in and out flow pipes of the old 
and new turbines, is shown in the illustrations. 
Alternator (Figs. 56, 57, 58, 59, and 60).—This is 
a single-phase 600 horse-power machine of special 
type constructed by Messrs. Brown, Boveri, and 
Co , under Mr. C. E. L. Brown’s patent, suitable 
for large diameters and adapted to being mounted 
direct on the vertical turbine shaft, the magnetic 
field being rotary and inside, while the armature 
is outside and stationary. The six-armed spider 
wheel carries upon its circumference 48 field mag- 
nets composed of circular cores wound with in- 
sulated wire coils and having rectangular pole shoes 
of larger section, the cores being screwed direct to 
the rim of the wheel and fitted into recesses in the 
latter to prevent displacement, as shown in dia- 
gram, Fig. 59. The armature core consists, as 
in all the cases previously described, of alternate 
laminz: of sheet iron and paper pressed between 
the flanges or rings of the gun-metal frame. 
To this core are fitted in upright position 48 
insulated wire coils of rectangular shape with 
curved corners, wound on ebonite frames, and 
for the better insulation first soaked in shellac 
and then dried. Each coil is fastened to the cast- 
iron frame by screws passing through two brass 
caps or shoes, one on the top and the other at the 
bottom, as shown in Fig. 60. By this means the 
coils are not only firmly pressed against the arma- 
ture core, but in case of repair or renewal can be 
easily and separately removed. The ends of each 
wire coil project from the ebonite insulations, and 
are connected with those of the next coil by copper 


conductors. At 129 revolutions per minute, corre- 
6 
sponding to 4 x * = 48 cycles, the effective out- 


put is 160 amperes at 2600 volts or 420 kilowatts, 
or 567 horse-power. The diameter of the magnetic 
field is no less than 4.4 metres (14.4 ft.), the total 
diameter 5.1 metres (16.7 ft.), while the total 
weight is 26 tons, which is equal to 62 kilogrammes 
(136 lb.) per kilowatt of effective output. The 
25 horse-power continuous current (Brown’s patent) 
bi-pole exciter makes 500 revolutions per minute, 
the exciting current being 185 amperes at 65 velts, 
or 12 kilowatts, equal to 3 per cent. The loss due to 
armature reaction is 3,83 per cent., and the effi- 
ciency of the alternator, includingall frictional losses, 


and under all conditions of working, is rd = 94.5 


per cent. The switch-board is fitted with the 
usual apparatus, and the lightning arresters are 
toothed dischargers. 

Transmission and Distribution (Figs. 58, 61, and 
62). —The overhead transmission from the generat- 
ing station to Lucerne of about three miles is 
effected by six naked copper wires, of which four 
are 6-millimetre wires for the old, and two are 9- 
millimetre wires for the new installation. They are 
carried on poles and ordinary insulators chiefly along 
the high road, and near Thorenberg cross the 
Lucerne and Berne Railway overhead by two iron 
towers resting on concrete foundation 3 metres 
(10 ft.) in depth. The towers are 13 metres (42 ft.) 
apart, and 10 metres (33 ft.) in height, the lowest 
wire being 7 metres (23 ft.) above rail level, and 
2 metres (6.6 ft.) above the maximum height 
of the rolling stock. The arrangement is shown 
in Figs. 61 and 62. The cost of this crossing 
was 2000 fr. or 80/. At Lucerne there are two 
distributing stations, from which the current passes 
to 24 sub-stations, comprising 55 transformers, 
and thence to the places of consumption. Of the 
120 volt transformers, fitted in circular huts or 
kiosks, the largest have a capacity of 60 and 100, 
and the smallest of 2 kilowatts. The number of 
10-candle (35 watts) incandescent lamps at present 
installed amounts to 12,000, including arc lamps of 
425 watts, each of these being equal to fifteen 10- 
candle lamps. The annual average charge is 20 fr. 
or 16s. per annum, the charge for 16-candle lamps 
being 20 x 1.6=32 fr. or 25.6s., with rebate accord- 
ing to the number used. The charge per hour is 2 
centimes per 10-candle lamp, equal to 60 centimes 
(5.75 d.) per kilowatt-hour. 

Cost of Installation.—The installation is owned 
and worked by Messrs. Troller Brothers and Co., 
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but will shortly be acquired by the Corporation of 


Lucerne, a large additional lighting and power trans- ' 


mission of 1200 horse- power derived from the River 
Reuss at Rathhausen (3 miles) being also in course 
of construction. The total cost of the old and new 
installation of Messrs. Troller was as follows : 
Francs. £ 


Buildings and offices .. = oe 110,000 4,400 
Turbine and reserve steam power .. 600,000 20,000 
Dynamos .. op AF aS ea 200,000 8,000 
Transmission and distribution oe 300,000 12,000 
Transformers .. a oe es 100,000 4,€00 
General charges . . st oe AP 50,000 2,000 








1,260,000 50,400 

The utilised power being 1000 horse-power, and 
the remainder of 400 horse-power spare power, the 
cost is 1260 fr. or 501. 8s. per horse-power. The 
cost of the new 600 horse-power turbine and alter- 
nator without works, erection, and accessories, was 
25,000 fr. the turbine, and 40,000 fr. the alternator, 
&c., total 65,000 fr. or 26001. 

Receipts and Working Expenses.—The receipts 
from 12,000 lamps, equal to about 0.6 lamp per 
head of population*, amount to 120,000 fr. per 
annum. The expenses, including depreciation and 
renewals, are 60,000 fr., so that the net receipts 
yield 5 per cent. on the capital cost. The above 
consumption of 12,000 (10-candle) lamps at 35 watts 
each is equal to 420 kilowatts, or, viz., to the full 
power of the Brown single-phase alternator of 600 
horse-power. Hence the expenditure amounts to 
100 fr. or 41, per horse-power. 

(To be continued.) 





THAMES BRIDGES.—No. XXVIII. 
49.—Tue Raitway Bripces at THE MovurH 
OF THE KENNET. 

ON page 768 is an illustration showing two 
bridges, neither of them actually crossing the 





* The resident population of Lucerne is about 20,000 
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Thames, but so close to it that they rightly belong 
to this series. They span the Kennet (converted 
into a navigable canal as far as Newbury in 1716) 
just at the point where it flows into the main 
stream, which is shown in the engraving, with the 
Oxfordshire shore in the background. The nearer 
of the two bridges belongs to the South-Eastern 
Railway Company, and carries the Reading, Guild- 
ford, and Reigate branch of that system; the 
South-Western Railway Company also makes use 
of the bridge, over which it has running powers. 
The bridge consists of three spans, the largest of 
which is 50 ft. wide on the square, and 54 ft. on 
the angle at which it crosses the river; the two 
smaller spans, which are both on the same side of 
the Kennet, are semicircular, and 21 ft. 6 in. wide on 
the skew. As will be seen from the engraving, the 
pier of the main arch is placed in the river, and 
is 11 ft. wide; the smaller pier is 4ft. 6in. in 
width. The bridge is founded on piles throughout, 
driven beneath the piers and the abutments. 
These piles are 10 in. by 10 in., and are driven at 
distances apart of about 3 ft. in each direction ; 
the heads of the groups of piles are connected by 
timbers, and a bed of concrete is laid over them to 
form a foundation for the brickwork ; the length of 
the piles is about 15 ft. The distance from the 
springing of the main arch to the underside of the 
footings is 18 ft., and the spans are so arranged 
that a towing path is left on each side of the river, 
the face of the bank on one side being protected by 
sheet piling. The rise of the principal arch in the 
centre, where its thickness is 2 ft. 7} in., is 11 ft. 
The width of platform between the parapets is 
24 ft. The principal abutment is 10 ft. thick on 
the square, and is strengthened by two counter- 
forts ; the wing walls are curved back with a radius 
of 19 ft., and decrease in thickness from 5 ft. 3 in. 
at the abutment to 3 ft. at the outer ends. On the 
opposite side of the river the abutment for the 
semicircular 21 ft. 6 in. openings is similar, but, 





inhabitants, but the number of visitors per annum is at 
least 000, 


of course, not so heavy. The height of the parapets 


on each side of the bridge is about 5 ft. above the 
string course over the main arch. 

The more distant of the two bridges is a part of 
the main line of the Great Western Railway Com- 
pany, and therefore possesses considerable interest 
as belonging to the early history of railways, and 
as one of Brunel’s works. The resemblance to the 
Maidenhead Bridge will be noticed in the similarity 
of the curve of the central arch. The bridge was 
constructed about 1840, and when, within the last 
few years, the line was widened as far as Didcot, 


. the platform of this bridge was increased in width 


by 25 ft. The span over the Kennet is 60 ft., and 
as originally built, the width was 36 ft. ; on each 
side of the central opening are two semicircular 
arches 18 ft. wide, and beyond are the retaining 
walls of an embankment. The thickness of the 
piers between the small arches is 7 ft., and the 
arches are formed of 18-in. brickwork, above which 
concrete is filled‘in solid to the level of the crown 
of the main arch. The abutments are about 4 ft. 
thick, with curved wing walls. The two main piers, 
one of which is in the river and the other on the 
bank, are 14 ft. 10 in. thick; the face of the piers 
is relieved by pilasters, and, in the case of the river 
pier, with cutwaters. 

The thickness of the main arch at springing is 
4 ft. 6 in., decreased to 3 ft. at the centre. The 
brickwork of the main piers is built up solid about 
to the point where the small curve of the elliptical 
arch dies into the larger one, and is extended to 
meet the brickwork of the small spans, the space 
above being filled with concrete, as already explained. 
The main piers are taken down to a depth of 35 ft. 
below the crown of the arch, and rest on a bed of 
concrete 3 ft. thick and 22 ft. in width. 

When it became necessary a few years ago to 
widen the line, the addition to the bridge was made 
on the north side—that nearest tothe Thames. As 
in the case of Maidenhead Bridge, to which we 
referred a few weeks since, it was determined 
that Brunel’s original design should be faithfully 
adhered to, even to the reconstruction of the wholly 
useless cutwater of the river pier; the new work 
was bonded into the old, and but slight evidence 
exists of the extension. Besides widening the 
bridge, the Great Western Railway Company built 
a light iron gangway to carry the towing path across 
the mouth of the Kennet, thus doing away with 
the ferry that existed previously. It stands by the 
north face of the railway bridge, and, therefore, is 
not visible in the engraving. The structure is a 
very simple one, with an incline on each side, con- 
nected with a level -platform at the level of the 
crown of the arch; the inclines, which are 1 in 7, 
and the central portion, are connected by curved 
lengths. This light bridge is divided into four 
spans, the piers consisting of H-iron stanchions 
braced with angle-iron ; the side spans are also of H- 
iron beams and timber joists, the main span being 
made with very light lattice girders. The flooring 
consists of 4-in. planking, resting on rolled beams 
recessed at one end into the brickwork of the 
bridge at intervals of 5 ft. 6in., the other ends 
resting on the girders. 


50.—CaverksHAM BrinGE. 


The construction, in 1869, of the lattice girder 
bridge across the Thames at Caversham, oblit- 
erated the last traces of the ancient structure 
that, from an unknown date, had carried the 
high-road over the river from Reading to 
Henley. Probably the history of the earlier 
bridge is, to all intents and purposes, similar to 
that of others we have already passed, and have yet 
to meet, on our journey to Thames Head, but, per- 
naps because the details of its story are still exist- 
ing, though scattered through many records, no 
excuse is needed to recall the more salient points, 
especially as whatever interest Caversham Bridge 
now possesses, is entirely modern. 

While the Church of Rome, on the one hand, 
with anathema and persecution, obscured the pale 
and feeble dawn of science with the mists of con- 
troversy and the smoke of a thousand death-beds of 
martyrs in the cause of progress; on the other 
hand it fostered and advanced those arts and crafts 
which served to magnify its glory, increase its 
power, and accumulate its wealth. That is to say, 
it fostered and advanced them within its sacred 
pale, while steadily maintaining the dense cloud of 
ignorance that lay over the land. By this means 
the apparently miraculous differences between the 





laity and the Church were long preserved, and the 
power of the latter was upheld and increased. But 
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whatever the charges, and they are grievous 
enough, that must be laid at the door of the Church 
of Rome, in this respect, there is another side to 
the account. To the policy of exclusion we owe 
the generations of cathedral builders, the preserva- 
tion of literature through centuries of darkness, 
and the reclamation of vast areas of land. As skilled 
builders, the construction of much secular work fell 
into monastic hands, and thus, naturally, the earliest 
history of the older bridges on the Thames is closely 
associated with that of the religious houses in their 
neighbourhood. Usually the bridge was accom- 
panied with a chapel, so that the spiritual welfare 
of the passers-by, as well as the material interests 
of the church, were happily combined. If, as often 
happened, the repair as well as the construction of 
the bridge was the business of the monks, an 
ample revenue for this purpose, besides a liberal 
margin, was provided by the sale of indulgences, 
the saying of masses, and the hospitality offered to 
travellers. Caversham Bridge was a good example 
of this practice ; its history is bound up in that of 
the parish of the same name, and it may be taken 
as a case typical of many others. The Rev. M. T. 
Pearman, of Sittingbourne, has very recently contri- 
buted to the Oxford Archzeological Society a series 
of notes on the history of Caversham, and we gladly 
avail ourselves of the information he has collected 
with much pains on this subject, and on the close 
association of the bridge with the monastery in 
the vicinity. Mr. Pearman maintains that the name 
of the parish is probably Calves-hom or meadow, the 
suffix having been originally ‘‘hom,”’ meaning 
meadow ; this is suggested by the situation of the 
place. The present village, or a considerable por- 
tion of it, is but a little above the level of the 
Thames. Formerly the river was more shallow 
than it now is, and the low-lying lands in conse- 
quence more marshy. There were also many bye 
streams and brooks which have disappeared . . . So 
that the appearance of Caversham, as it was seen 
by our forefathers in the sixth century and subse- 
quently, must have been that of meadow land, 
bounded and intersected by streams, with a back- 
ground of thick wood.” The earliest owner of 
Caversham, as a manor, was probably Giffard, first 
Earl of Buckingham, and one of the Commissioners 
on the Domesday Survey. Mr. Pearman has 
traced the history of the place with much care 
through the centuries to the present time, but 
interesting as this is, any consideration of it would 
carry us far beyond our present purpose, and we 
may, therefore, pass at once to those pages of his 
book dealing with the monastery as preliminary to 
the history of the bridge. Caversham was given to 
his relative Giffard by William the Conqueror about 
1060, and 100 years later, in 1162, the Abbey of 
Notley was founded by Walter Giffard and his wife. 
Notley is near Reading, and the monastery was one 
of the Augustinian order ; it does not appear that 
the founders gave any land in Caversham to the 
establishment, but that the link was a very close one 
that connected the monastery with the lord of the 
manor, is indicated by the fact that Caversham 
Church was a part of the original endowment of the 
Abbey, and certainly at a somewhat later date, it 
was presented by asuccessor of the founders, with a 
grant of land in the parish. At the end of the twelfth, 
or the beginning of the thirteenth century, a chapel, 
dedicated to the Virgin, was attached to Caversham 
Church, which was afterwards destined to become 
famous. The monastery seems to have been patro- 
nised and enriched by several successive monarchs, 
by the lords of the manor, and by the men who 
made the history of England, in the thirteen and 
fourteenth centuries. For this reason no doubt the 
Chapel of the Virgin became fashionable and 
famous. On this subject Mr. Pearman says: 
‘*To this chapel there was great resort. The 
Canons of Notley, not satisfied with appropriating 
to themselves the provision afforded by the parish 
for the maintainence of a resident minister, made 
great gain out of the ignorance and superstition of 
the people. In Wright’s ‘ Suppression of the 
Monasteries’ are three letters respecting this 
chapel. The image of the Virgin, which was pro- 
bably of life size, was plated with silver and abun- 
dantly supplied with suitable attire. When duly 
dressed, crowned, and bejewelled, the idol was 
offered to the veneration of the faithful, as are 
similar images in Spain and elsewhere at the pre- 
sent day. Besides this image there were several 
curiosities or relics, as ‘the bleesyd knyfe that 
kyllyd seynt Edward, the dagger that kyllyd Kinge 
Henry, schethe and all, and a peece of the halter 





Judas hanged himself withall.’ But the relic the 
most venerated was an ‘aungell with oon wing that 
browt to Caversham the spere hedde that percyd 
our Saviour his syde upon the cross.’ This wonder 
London calls ‘‘the principall relik of idolytrie 
within this realme.’” In due time Notley Abbey 
shared the fate of other religious houses, and at the 
dissolution, the monastic lands owned in Caversham 
were added to the manor of Battle, which is situated 
at the western part of Reading, close to the 
Thames. 

When, and under what circumstances, the bridge 
at Caversham was first built, cannot now be deter- 
mined, but there is no doubt that the monks of 
Notley were the constructors, with or without the 
assistance of the lord of the manor. It is certain 
that the chapel attached to the bridge was erected 
on the manor land (either on one of the islands 
or on the bank), and that the owner reserved 
certain rights, among others that of appoint- 
ing the officiating priest. Probably the chapel, 
which was dedicated to St. Anne, and has been 
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to be derived from the bridge, was incorporated with 
the religious house. Wemay makea final quotation 
from Mr. -Pearman’s admirable monograph: 
‘‘ Caversham Bridge is mentioned in the Close 
Rolls of the early years of Edward I., and probably 
before and after, as a place where assizes were held. 
The reason why the bridge was fixed on for this 
purpose was probably because it was convenient for 
the judges. They sometimes utilised Cromarsh 
Bridge in the same way, and frequently held assizes 
for Berkshire at Grandpont, outside Oxford. The 
old bridge, or rather the Oxfordshire portion of it, 
was very ancient and picturesque. So narrow was 
it that two vehicles could not pass. For the foot 
passenger's safety little angles were provided at in- 
tervals into which he could step. . . By an inquest 
made in the sixth year of Edward, it was found that 
the Oxfordshire portion of the bridge was repair- 
able, for the greater part, by Sir Francis Knollys, 
as lord of the manor, and for the remainder by 
Anthony Brigham, as owner of Saint Anne's 
Chapel. The liability of the manor was maintained, 
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wrongly confused with the Lady Chapel referred 
to above, was built at the same time as the 
bridge, and this would fix the date towards the 
middle of the thirteenth century, since in 1240 
Engelard deCygyny ‘‘ was commanded to let William 
Chaplain of the Chapel of Caversham have an oak 
out of Windsor Forest, with which to make shingles 
for the roofing of the chapel.” What sort of structure 
the bridge was, does not appear, but it was pro- 
bably of timber, and therefore different in character 
to the immediate predecessor of the one now in 
existence. Mr. Pearman has found many references 
in old records to this early Caversham Bridge, 
chiefly in connection with the chapel to which it 
was so closely associated ; these records refer for 
the most part to the presentations of the living by 
the lords of the manor ; for it was a free chapel, 
that is to say, it was free from episcopal inter- 
ference, and therefore nominally independent of 
the Abbey of Notley. That this nominal indepen- 
dence was a source of irritation to the monastery is 
indicated by the fact that the lord of the manor, in 
1576, was induced to give the chapel and its privi- 
leges to the Abbey, an action which brought about 
the displeasure and the direct interference of King 
Edward III., the presentation being in contravention 
of the existing law. In the end, however, the Church 
was successful, the abbot receiving the royal pardon, 
and the chapel, presumably with all the advantages 





though for some reason it was attached to the 
Wyfold Court estate in respect of that part of it 
which is in Caversham parish. But it may be that 
the manor is under no special liability for the main- 
tenance of the present bridge.” It was not till 
nearly a century after the time above referred to 
when the judges were in the habit of assembling 
on Caversham Bridge, that the then owner, a 
successorof Anthony Brigham, ceded the bridge abso- 
lutely to the Abbey of Notley, but we do not learn 
what changes, if any, occurred after it had become 
ecclesiastical property. It would seem from the 
brief description of the old bridge that the same 
form had been preserved until the new bridge was 
built in 1869, as the plan which is given above 
clearly shows the ‘‘little safety angles” referred to 
by Mr. Pearman. 

Leland gives us some idea of the appearance of 
Caversham Bridge in the reign of Henry VIII., 
between 1539 and 1542: ‘*Causeiham [shortly 
called Causham] about half a mile from Reading, 
there is a main bridge of timber over the Thames, 
where I marked that it rested most upon founda- 
tions of timber, and in some places of stone. 
Towards the north end of the bridge standeth a fair 
old chapel of stone, on the right hand, piled in the 
foundation for the rage of the stream of Thames. 
There is no bridge on the Thames upward betwixt 
this and Wallingford, distant about 10 miles off. 




















Dec. 20 1895.] 





ENGINEERING. 


763 











And beneath this Caversham Bridge to Henley, 
five miles and a half lower, is first Sonning Bridge, 
of timber, and the Great Marlow Bridge. Beyond 
Caversham Bridge is Caversham village, in Oxford- 
shire.” 

When Caversham Bridge was changed from its 
primitive form; as described by Leland, appears 
uncertain ; probably its reconstruction became a 
necessity a hundred years after his time, because in 
1643 it was the scene of an important engagement 
between the Royalist and the Parliamentary armies. 
In that year Reading, occupied by the King’s troops, 
was besieged by the Parliamentary forces, who had 
broken down the bridge to protect their position. 
The garrison obtained reinforcements by boat from 
Henley, but on April 25 the besieged forces sug- 
gested capitulation. Whilst the conditions were 
being discussed, the King, then at Oxford, made an 
effort to relieve the town, and arrived on the scene 
with a considerable force. The attempt was not 
successful, and the action appears to have taken 
place from the opposite banks of the river and on 
the broken platform. Referring to this engagement, 
Sir Simon Luke says that the Royalists ‘‘ fell upon 
a loose regiment stationed there to keep the bridge, 
and gave them a furious assault with their ordnance 
and men, one bullet being taken up by our men which 
weighed 24 lb. at the least. This was ansuered with 
our muskets; and we made the hill soe hotte for them 
that they were forced to retreat, leaving behind 
seven bodies of as personable men as ever were 
seene, and moste of their armes, besides others 
which fell in three or four niles compasse as they 
retreated. And it is said that within five miles 
there were 500 hurt men drest in a barne, besides 
many that we tooke, and many hurt men within 
our precinctes, to which we sent the next morning 
our surgeons to dresse, and gave orders to have the 
dead bodyes buryed by the parishioners where they 
were slain.” 

With this skirmish the historical interest in 
Caversham Bridge appears to end ; and, indeed, 
the bridge itself had, as we have seen, come to de- 
struction. Probably it was rebuilt in the form 
still familiar to many, and more or less on the old 
lines, only of more durable material. A reference 
to the bridge is found in the History of Reading 
by the Rev. Charles Coates, published in 1802. 
From this, one would judge that the approach 
from Reading to Caversham, if not the bridge 
itself, had been allowed, in the early part of 
the eighteenth century, to fall into disrepair. 
He refers in some detail to the action taken 
by Mr. John Watts to improve the condition 
of the road. Mr. Watts ' was a conspicuous 
man in his time ; he was a native of Reading and 
a member of the corporation. He started the 
first Reading newspaper under the title of The 
Read ng Mercury, or The Wessex Observer; the 
first number of it appeared on Monday, July 8, 
1723, the year of his mayoralty. The following 
quotation is from Mr. Coates’s book above referred 
to: ‘“‘In the year 1724, when Mr. John Watts set 
on foot a subscription for repairing the causeway 
from Reading to Caversham, he describes it in this 
memorial. The length of the said road from Pott- 
man Brook to Causham Bridge is 2721 ft., the 
bottom of the road lay lower than the stream at low- 
water mark, so that at every flash from the western 
locks, which is usually twice a week, this road is 
filled proportionally to the greatness of the flash, inso- 
much that sometimes it caused the horses to swim, 
and in flood times rendered it impassible for a month 
or six weeks together.” We will conclude this 
somewhat long, but we hope not uninteresting 
summary, by an extract from the official record of 
Oxfordshire Bridges, by Mr. J. Davenport, under the 
date of 1869, which has been kindly placed at our 
disposal by Mr. Tollit, the county surveyor: ‘‘The 
bridge carries the road between the towns of Reading 
and Henley-on-Thames, and other parts of South 
Oxford. The bridge is very ancient, and the 
extreme length exceeds 400 ft., of which about 250 ft. 
are in the parish of Caversham, in Oxford, and 
the remainder in the parishes of Saint Mary [above 
the bridge] and Saint Lawrence [below], in the 
borough of Reading, in the County of Berks 
The obligation of that borough to repair the Berks 
part appears never to have been disputed, but 
in 1811 [the Oxford part of the bridge having 
become dangerous] an indictment was preferred by 
the Corporation of Reading against the county of 
Oxford for non-repair of the Oxford part. Litiga- 
tion ensued for three years, and judgment against 

the county was stayed in order that the magistrates 


might prefer an indictment against Earl Cadogan. 
The county accordingly indicted Charles Henry 
Sloane, Earl Cadogan, the then owner of the resi- 
due of the Caversham Park estate. Anciently the 
Oxford portion of the bridge was repairable as 
to the greater part by Sir Francis Knollys, as lord 
of the manor of Caversham; and as to the other 
part, by Anthony Brigham, as owner of a house 
upon the bridge known as the chapel of Saint Anne, 
which has been part of the possessions of the dis- 
solved monastery of Notley, in the county of Berks. 
Dating back, however, from the time of the indict- 
ment to the earlier periods of living memory, 
the Oxford part of the bridge had always be- 
longed to, and had been upheld by, Lord Cadogan 
and his ancestors, owners of Caversham Park 
manor and estate, until Charles Sloane, Baron 
Cadogan, sold in 1785 the greater part of the 
estate to Major Charles Marsack. After a trial 
at Nisi Prius at Gloucester in 1813, and an argu- 
ment in the Court cf King’s Bench in 1814, the 
county obtained an indictment against Earl Cadogan, 
whereby he was fixed with the repair of the Oxford 
part of the bridge ratione tenwire of his lands and 
hereditaments in Caversham. The Cadogan estates 
in Caversham have long been divided, but pay. 
The borough of Reading many years ago widened 
and improved their part of the bridge, but the 
Oxford part remains of the same width as it was 
originally built several centuries ago, and is very 
incommodious.” The above extracts supply the 
outline of the bridge’s history up to the time when 
it was determined that a new one was necessary ; 
the plan annexed shows the curious state of affairs 
that lasted during several years, when Berks had 
constructed a sufticiently convenient platform, while 
Oxford retained the ancient bridge that dated, at 
all events, from the Commonwealth. The general 
appearance of the old bridge is given in the sketch 
on page 762. 

In 1868 an Act was obtained for the erection of 
the present Caversham Bridge, and no time was lost 
in commencing the works, which were at the joint 
charge of the two counties interested. The engi- 
neers were Mr. Nathaniel Beardmore, of West- 
minster, and Mr. William Henry Woodman, 
borough surveyor at Reading; the contractors 
were Messrs. M. T. Shaw and T. F. Howard ; the 
works were commenced in 1868, and the bridge was 
opened for traffic in 1870 ; the cost of construction 
was 12,3711. The general appearance of the bridge 
is shown on page 768. The existence of the island 
in midstream saved some trouble in the construc- 
tion of the foundations, although at this point the 
river is not deep and the ground is favourable. 
It may be mentioned here that the islands shown in 
the plan do not exist as indicated. Islands Aand B 
have been removed altogether, and the end of Island 
C has been taken away, thus improving the naviga- 
tion. There are five spans, so arranged that two of 
the piers are placed on the island, leaving only two 
to be sunk in theriver. The form of construction 
adopted is a parallel lattice girder, and the piers 
consist each of two pairs of cast-iron columns that 
were provided at the bottom with screws 3ft. 9in. 
in diameter ; the river piers were sunk to a depth 
of 10 ft. into the bed of the stream. The columns 
are 2ft. in diameter, and are made I}in. thick ; 
they were cast in lengths of 12 ft., and are connected 
by means of external flanges and 1-in. diameter 
bolts ; each pair of columns is placed 6 ft. 6 in. apart 
from centre to centre laterally ; they are connected 
at the top by two transverse wrought-iron girders, 
which are concealed by ornamental cast-iron 
capitals attached to the heads of the columns; 
these are ordinary plate-iron girders 20in. deep, 
and they are bolted to the columns so as to leave a 
space of 15in. between them. The width of the 
spans varies as follows, starting from the Oxford- 
shire bank, which is on the left-hand side in the 
engraving : 


ft. in, 
First span .. rv cas <_< sas 63 869 
Second span __... ee en oe 61 0 
Third span (over island) oe ao) oe 
Fourth span “ Sas aaa aes 61 O 
Fifth span abe a - ae Go 2 


The girders are 77 in. deep, and, of course, of vary- 
ing lengths ; the top and bottom flanges are 12 in. 
wide, and are formed of }-in. plates superposed ; to 
these are riveted angle-irons 6 in. by 44 in. by $ in., 
and spaced far enough apart to allow the ends of 
the lattice bars to pass between them. The girders 





are made to a certain extent continuous by riveting 
a 4-in. plate about 12 ft. long to the top and bottom 


flanges of each adjoining pair over the stiffened 
ends which rest on the piers. The lattice bars are 
flat, 6 in. by 1 in., and are riveted together at 
each intersection, and to the angle-irons of the top 
and bottom flanges. The girders are strengthened 
at intervals of 3 ft. 3 in. by vertical T-irons 54 in. 
by 3$ in. by }in. The two series of main girders 
are placed about 30 ft. apart; they are set at an 
angle of 80 deg. with the transverse axis of the 
piers. The cross-beams are attached to the lower 
flanges of the main%girders ; they are placed at 
intervals of 6 ft. 74 in., and consist of ordinary 
plate girders 26 in. deep. To these cross-beams a 
metal floor is secured ; it consists of a series of 
inverted U-bars running longitudinally at intervals 
of 174 in. To these and to the cross-girders, flat 
iron plates, 4 in. thick, are riveted. Upon this 
floor, road metalling is laid for a width of 20 ft., the 
rest of the platform being occupied by the paved 
sidewalks. The abutments on each bank are built 
of red brick with stone copings, and at the respec- 
tive ends of the bridge are stone panels belonging 
to the counties of Berkshire ahd Oxfordshire ; the 
boundary line of the two counties passes across the 
bridge on the right-hand side of the island, as seen 
in the engraving. It will be noticed that there is a 
house on the island behind the bridge ; this build- 
ing occupied a different position before the present 
bridge was erected; it stood, in fact, near the 
centre line, and was shifted en bloc, American 
fashion, to its actual site. 





EAST MOLESEY DRAINAGE AND SEWAGE 
DISPOSAL WORKS. 

SewAGE purification works are always difficult to 
carry out, whether they be on a large scale or a small 
one. But in the latter case there is the added disad- 
vantage of paucity of funds, and a relatively large 
expense, since villages and outlying districts are 
generally somewhat scattered and straggling. Fur- 
ther, if they lie in the gathering ground of a water- 
supply company, special precautions have to be taken 
to avoid all possible causes of contamination. All 
these difficulties were met with in an accentuated form 
in the case of the East Molesey drainage and sewage dis- 
posal scheme, which we illustrate on our two-page plate, 
and also on the next and succeeding pages, and hence an 
account of it will have considerable interest, not only to 
engineers, but also to the many local authorities who are 
filled with doubt and anxiety as to the course they 
should follow. East Molesey, which has an area of 
781 acres, and a population of 5000, is situated in the 
Thames Valley, on the Surrey side of the river opposite 
Hampton Court (see map, next page), and was included 
in the district of the Lower Thames Valley Main 
Drainage Board, which was instituted in 1878, but 
never accomplished its object. The Board was dis- 
solved in 1885, and since that date most of the areas 
it was designed to serve have carried out drainage 
schemes singly or insmall groups. Thirteen years ago 
the East Molesey Drainage Committee instructed Mr. 
J. C. Melliss, of Gresham House, Old Broad-street, 
to prepare a scheme for dealing with the sewage of 
the district, but it was seven years later before any 
practical steps were taken in the matter, and even 
then it was long before active work could be com- 
menced, 

It will be seen from the wanderings of the rivers 
Mole and Ember on the map, that the district is ex- 
ceedingly flat, so that there is no natural fall for 
the sewers, Further, as land by the Thames was not 
available for filtration, the course of the sewers had to 
be against the lie of the land. Under the circum- 
stances, it was necessary that the sewage should be 
all pumped, and to minimise the expense Mr. Melliss 
determined to rigidly exclude all storm water from 
the system, and to restrict it entirely to the drainage 
of the houses. The situation of the village upon the 
river bank renders it exceedingly easy to get rid of the 
storm water, and as the intakes of the water com- 
panies are all further up-stream, and are safeguarded 
by the presence of Molesey Lock, there is no objection 
to this course of procedure. 

Having decided to adopt the separate system, Mr. 
Melliss adhered to it most rigidly. The sewers were 
constructed of porcelain pipes laid in cement concrete, 
except for 14 miles of wet and treacherous ground, 
where ‘cast-iron pipes, with turned and bored 
joints, were employed. The whole length was most 
carefully inspected and tested under pressure, so that 
there is absolute certainty that the ground water 
has been entirely excluded. Had it not been for this 
care, it is certain that there would have been much 
leakage, since the pipes are laid, for the most part, in 
water-bearing sand and gravel. Their total length is 
17,027 yards, or nearly 10 miles. The public sewers 
measure 12,418 yards, from 9 in. to 15 in. in diameter, 
the outfall culvert, to carry the filtered effluent from 





the works, shown at the left-hand bottom corner of the 
map, to the River Ember, is 1122 yards of 18-in. stone- 
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ware pipe; in addition there are 3487 yards of 6-in. 
branch drains to connect the main sewers to the 
houses. All these pipes have water-tight joints. 
‘*Hassell’s deep socket single line” and Doulton’s 
composite pipes have been employed throughout. 

In addition to the difficulties caused by the situation 
and by the nature of the work, others were met with, 
especially those raised by some of the metropolitan 
water companies whore intakes are at West Molesey, 
and whose large water mains traverse the principal 
roads of East Molesey. This opposition was mainly 
with a view of protecting the metropolitan water 
supply from any risk of contamination. Other difii- 
culties were raised by some of the landowners, whose 
property had to be crossed by sewers and air mains. 
These difficulties were, after much trouble and expense, 
overcome, and, after several Local Giovernment Board 
inquiries, the necessary works were sanctioned and 
commenced in the month of August, 1893, so that their 
actual construction has occupied a little over two 
years, 





above, by the fact that the sewers have to be laid on a 
gradient, while the surface of the ground is level, or 
gradually rising. Hence at two p!aces the limit of 
practicable depth of the sewer is reached, and the 
contents have to be lifted. In every case the sewer is 
built in straight lines, so that it is poesible to see 
through each section from end to end, and clear it of 
any obstruction that may arise. At each change of 
direction a lamp hole or manhole (Figs. 2 to 4) is built 
for the purposes of inspection and cleaning. At the 
extreme end of the sewer it enters the works at a very 


considerable depth (see Figs. 5 and 12), and has to be | & 


umped up into the tanks to underg» precipitation. 

efore it reaches the pump well it passes through the 
coarse and fine screens shown in Fig. 5. The former 
is mounted in a frame running in grooves and sus- 
pended from a winch, so that it can be raised for 
cleaning and renewal. There are 120 manholes, lamp 
holes, and inspection holes. 

After passing the screen chamber (Fig. 9, on our 
two-page plate) the sewage enters the pump well 





1. Ascreening chamber and apparatus for removal 
of large matter from the sewage. 

2. A pumping station where the sewage is lifted 
39 ft. by means of two sets of plunger pumps (Figs. 13 
and 14), fitted with Okes patent valves (Fig. 15), each 
set of pumps capable of lifting 22,000 gallons per hour, 
space being provided for additional pumps when re- 
quired in the future. 

3. An engine-house containing two 10 nominal 
horse-power Marshall’s horizontal steam engines, air 
compressing engine and receiver, fresh-water pumps, 


Ce 
4, A boiler-house, with two boilera for supplying 
steam, made by Messrs. Galloway, of Manchester, and 
space for an additional boiler when required in the 
future. 

5. A press-house, containing one of Messrs. S. H. 
Johnson and Co.’s 3-ft. square 30-chamber sludge 
presses, with all necessary appliances for pressing 
sludge, including lifting and forcing rams, sludge pits, 
liming apparatus, tip truck, tramway, &c. 
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The situation chosen for the works and the filtering 
ground is farremoved from habitations, and it is not 
in the least probable that the village will ever extend 
to it, since population naturally gathers near the 
river. The ground lies in the angle of two branches 
of the River Mole, so that it is impossible for the 
eftluent to find its way into any underground channels, 
and thus join the Thames above the lock. Curiously 
enough, the outfall channel does not enter the Mole ; 
it is conducted to the Ember at a spot where only a 
few feet separate the two rivers, although the one is 
5 ft. below the other. It is difficult to understand 
how it is that they have remained distinct. 

Turning to the illustrations, Figs. 2 to 4, page 765, 
show one of the manholes and inspection chambers ; 
Figs. 5 to 7 represent the screening chamber at the 
works for the removal of all large objects carried by 
the flow of sewage. On the two-page plate, Fig. 8 
is a plan of the works, and Fig. 9 a similar plan toa 
larger scale, and Figs. 10 to 12 are sections. Figs. 13 
to 15 show the pumps, and Figs. 16 to 18 the Shone 
ejectors. These latter are, of course, not at the works, 


but at the points marked on the map, at distances of 
2300 yards and 2500 yards respectively. One of these 
ejectors has a lift of 9 ft., and the other of 18 ft., 
and they are supplied with compressed air from 
the worke. 


Their vse is necessitated, as explained 








(Figs. 9 and 12). As there is no overflow to this re- | 
ceptacle, it is necessary to provide it with ample pump- 
ing power, in order that the liquid may be dealt with 
as it arrives. The process followed is that which ex- 
perience has shown to be the best. The entering 
sewage is mixed with chemicals—the salts of alumi- 
nium and iron, together with a little carbon and iron 
—and is then left to settle in the precipitating tanks 
(Figs. 9 to 11). The supernatant water is then run 
into the distributing conduits, and is spread over the 
filtering area. This is surrounded with a low embank- 
ment (Fig. 8), and is composed of a sandy loam over- | 
lying gravel. It is underdrained to a depth of 6 ft. 
The drains deliver into an efiiuent channel which 
patses under the River Mole (Fig. 1), and delivers into 
the River Ember, as already stated. The sludge is 
run from the tanks into a small underground chamber 
(Fig. 9), where it is mixed with lime previous to being 
pressed into cakes. This cake has some slight 
manurial value, but local authorities have found that 
it is impossible to obtain anything for it, indeed, it 
oftex costs something to get it taken away. The rosy 
anticipations that a sewage works would be a source of 
revenue have long since faded, and it is now recog- 
nised that refuse must always be a burden on a 
community. 
The disposal works include the following : 





| two contracts. 





6. Coal store, chemical stores, mixing vats, work- 
men’s dayroom, manager’s office, fresh-water well, 


| with steam pump and overhead water tanks in con- 


nection therewith. 

7. Three precipitation tanks containing together 
270,000 gallons. 

8. Eight acres of land which have been suitably 
under-drained. 

The machinery throughout is provided in duplicate, 
so that the free flow of sewage and its purification will 


;not be delayed at any time in case of temporary 


breakdown. The undertaking has been carried out in 
The sewers, pumping station, tanks, 
buildings, &c., have been executed by Messrs. B. 
Cooke and Co., of Phcenix Wharf, Battersea, S.W., 
the amount of their contract being 24,300/. The 
whole of the machinery has been carried out by Messrs. 
Markham and Co., of Broad Oaks Iron Works, Ches- 
terfield, the amount of their contract being 3985/. 
The works are very conveniently arranged for 
oversight. The whole of the air compressing and 
sewage pumping machinery is placed in one room, the 
two engines being at the extreme ends, and both 
driving by belts on to one shaft, from which the pumps 
are operated by spur gearing. The pumps are placed 
in the well (Fig. 13 and 14), but are perfectly acces- 
sible. They are the type which give a constant flow 
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both on the up and down stroke. The upper valve is 
placed in the hollow ram, and is of the construction of 
Mr. J. C. R. Okes, of 39, Queen Victoria-street, E.C. 
It can be removed and replaced by a spare valve in a 
minute, so that the pumps need never be stopped for 
valve repairs, The air compressors have their valves 
fitted with Markham’s rubber buffers, whichenable them 
to run at a high speed without hammering, and hence 
to provide a large output in relation to their size. 
The sludge pumps and compressing machinery are 
laced in a separate room, provided with a tramway 
or conveying away the pressed cakes, The mixin 
tanks for the chemicals are provided with perforate 


air pipes to effect the mixing of the contents; this is 
an advance on mechanical stirrers. The oe 
tanks, like the rest of the building, are well and solidly 
constructed. Nothing has been spent on unnecessary 
ornament, but in every part a neat and substantial 
appearance gives the impression that provision 
has been made for all requirements, and that 
thought and care have been expended in securing 
¢fliciency at reasonable cost. Of course the greater 
part of the expenditure makes no show, siuce itis only 
represented by the sewers, which have been made 
large enough to serve a future population of 15,000 
persons. The disposal works can deal with the sewage 
of 7500 persons, and can be easily enlarged, should it 
be necessary. They are not in any sense experimental. 
It has been proved conclusively that precipitation is 
essential whatever subsequent treatment be adopted, 
and the best methods of conducting it are now quite 
determined. Whether filtration through land, or coke 
breeze, or chemicals, will prove the best in the end, 
remains to be seen; but whatever the teachings of 
further experience may be, it will be perfectly easy to 
adopt them at the East Molesey Works at a small 
cost, There is so much land available for filtration 
that the great requisite of ample periods of rest between 
the applications of sewage can be secured. In many 
ways the undertaking we have described is a model 
establishment, and it is sure to be visited by many 
local authorities in search of an example they may 
follow without committing themselves to the doubtful 
path of experiment. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ‘Change here, but the market 
was dull, and only a small amount of business was 
transacted. Consumers of pig iron made few offers 
to buy, preferring to wait until after the holidays, 
and the very poor shipments this month, together 
with the continued difficulty in the engineering industry, 
had a depressing influence upon the market. Most 
pig-iron producers, although rather anxious to sell, 
would not quote below 37s. 6d. for prompt delivery of 
No. 3 Cleveland pig. They experienced considerable 
difficulty, however, in a particularly as there 
were merchants ready enough to sell at 37s. 3d., at which 
figure a few parcels changed hands. For No. 3, delivered 
early next year, 38s. was quoted, bub few transactions 
were recorded. Middlesbrough warrants opened at 37s. 5d. 
and closed 37s. 64d. cash buyers with little doing in them. 
No. 4 foundry pig was put at 36s. 9d., and grey forge 36s. 
to 363, 3d. East coast hematite pig iron, although 
the production was said to be in excess of the demand, 
was steady in price, about 463. by pens quoted for 
early delivery of Nos, 1, 2, and 3. Rubio ore was ssid to 
be obtainable at 12s, 44d. to 12s. 6d. delivered here, but 
it is difficult to understand how dealers in it can sell ab 
such prices. To-day the only change in the market was 
in Middlesbrough warrants, which, after easing to 37s. 4d., 
closed 37s. 5d. cash buyers. 

Manufactured Ironand Steel.—There is nothing new in 
the manufactured iron and steel trades. Railmakers keep 
busily employed, but several other branches are only 
moderately off for work. Plate and angle producers do 
not give quite so good an account of trade as they did a 
little while ago, and bar makers complain a good deal of 
shortness of work. Quotations all round are practically 
the same as when we last reported. 

Cleveland Iron Trade in 1895.—The output of ironstone 
from the Cleveland mines in 1895 will probably reach 
between 5,000,000 and 5,250,000 tons. The output for 
1894 was 5,048,966 tons. The make of Cleveland iron has 
been very nearly the same in 1895 as it was in 1894. The 
production of Cleveland pig iron in 1895 is estimated at 
1,440,000 tons, against 1,432,863 tons in 1894, Over the 
11 months ending November, 1895, the stocks of Cleveland 
pig. iron increased by 40,618 tons, and there may be some 

dition to make to this quantity for December. The 
make of hematite, spiegel, and basic pig in 1895 is put 
at 1,470,000 tons, against 1,540,556 tons in 1894, As to 
the stocks of these latter classes of iron, there are no 
statistics available. The make of all kinds of pig in 
the Cleveland district in 1895 will thus, it is expected, 
reach about 2,910,000 tons, the quantity made in 1894 
having been 2,963,419 tons. The make of pig iron, other 
than Cleveland pig, is almost identical with the pro- 
duction of Cleveland iron proper. Atthe ironstone mines 
and blast-furnaces in Cleveland the wages are 3? per 
cent. higher than at the end of 1894. The shipments of 
*g iron to foreign countries from the port of Middle- 
rough during 1895 are estimated at about 530,000 tons. 
In 1894 the quantity was 487,872 tons. The shipments 
of pig coastwise in 1895 will probably reach about 460,000 
tons, against 447,339 tons in 1894. The total shipments 
of pig, i and coastwise, may therefore be put at 
about 990,000 tons in 1895, against 935,211 tons in 1894. 
The shipments of manufactured iron and steel to foreign 
countries in 1895 may reach a total of 265,000 tons, against 
238,089 tons in 1894, The coastwise shipments will, it is 
estimated, reach about 107,000 tons, against 140,970 tons 
in 1894. The total shipments, foreign and coastwise, 
of finished material will consequently be approximately 
372,000 tons for 1895, against 379,059 tons in 1894. 

The Coal and Coke Trades.—Ccal on the whole is quiet 
Bunkers abundant and weak in price. Gas coal in 





strong demand, and quotations firm, Coke prices are 
maintaine¢, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday, 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the pig-iron warrant market last Thursday 
forenoon, but prices were easier on the disappointment 
felt at the outcome of the conference of the dispute 
between the master engineers and their workmen. 
There wis a turnover of about 15,000 tons. Scotch 
and hematite irons fell 2d. per ton, and Cleveland 1d. 
In the afternoon about the same quantity of iron 
changed hands, and, notwithstanding the sale of some 
big lines one month forward, prices closed unchanged 
from the forenoon. The settlement prices at the 
close were: Scotch, 47s. per ton; Cleveland. 38s.; 
Cumberland and Middlesbrough hematite iron, 483. and 
45s. 9d. per ton respectively. There was a fairly active 
market on Friday forenoon. Selling was general, 
owing to the indication that the engineering dis 
pute was nob near a settlement, and Scotch fell 
44d., Cleveland 3d., and hematite iron 4d, per ton. 

e turnover amounted to about 25,000 tons, and in the 
afternoon about 15,000 tons of all kinds of iron were 
dealt in. Prices were about 4d. per ton better. At the 
close the settlement prices were, respectively, 46s. 74d., 
37s. 74d., 47s. 74d., and 45s. 3d. per ton, Following on 
the decision of the opsrative engineers to reject the offer 
made on behalf of the employers at the conference held in 
Glasgow last week, and so practically prolonging the 
strike on the Clyde and at Belfast, holders of pig iron were 
free sellers at the opening of the market on Monday fore- 
noon, and prices suffered a sharp relapse. About 30,000 
tons of iron were sold, including about 20,000 tons of 
Scotch. For some of the latter down to 463, per ton was 
accep%ed, from which there was a rally of 2d., leaving the 
net los3 from I'riday 6d. per ton. Cleveland fell 4d. and 
hematite iron 6d. per ton. In the afternoon, on ‘‘ bear” 
covering, prices rallied about 14d. per ton from the fore- 
noon’s close. Close on 20,000 tons of iron were dealt in. The 
rettlement prices at the close of the market were 463. 3d., 
37s. 6d., 478. 3d, and 453. per ton respectively. A better 
and firmer feeling ruled in the warrant market oa Tues- 
day forenoon, when from 12,000 to 14,000 tons of Scotch 
and hematite iron changed hands, the former rising 4d. 
at 46s. 4d. par ton cash. The tone continued to improve 
in the afternoon, ‘‘ bears” being a bit fidgety, owing to an 
apparent scarcity of warrants, the rate for which eased 
off to 2 per cent. About 15,000 tons of iron were sold, 
and prices rose other 14d. per ton all round. The respec- 
tive settlement prices at the close were 46s. 44d., 37s. 6d., 
47s 44d, and 453. 14d. per ton. The market was irregular 
and weak this forenoon, when the turnover reached about 
16,000 tons, and the price of Scotch declined 2d. per ton. 
A little improvement took place in the afternoon, when 
some 12,000 tons of iron changed hands. The settle- 
ment prices were, respectively, 46s. 3d., 37s. 4d., 
478, 3d., and 45s. 14d., per ton. The following are 
the current quotations for several No. 1 special 
brands of makers’ iron: Clyde, 503. 6d. per ton; 
Jalder, Gartsherrie, and Summerlee, 51s. ; Coltness, 53a. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 503. 6d.; Shotts (shipped at 
Leith), 53s. ; Carron (shipped at Grangemouth), 54s. per 
ton. There are still 78 blast-furnaces in actual operation, 
as compared with 71 at this time last year. The shipments 
of pig iron from all Scotch ports amounted last week 
to 3593 tons, against 4875 tons in the corresponding week 
of 1894. They included 100 tons for Australia, 210 tons 
for Italy, 302 tons for Germany, 506 tons for Russia, 220 
tons for Spain and Portugal, smaller quantities for other 
countries, and 1777 tons coastwise. Ib will thus be seen 
that the exports of Scotch pig iron are on a very re- 
stricted scale, while iron is going steadily into store. The 
output continues heavy; and as consumption has 
fallen off, iron in makers’ hands must have been accu- 
mulating in a somewhat decided manner. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores yesterday afternoon stood at 338,729 tons, as com- 
pared with 335,353 tons yesterday week, thus showing 
an increase for the past week amounting to 3376 tons, 


Finished Iron and Stecl Trades.—The volume of busi- 
ness in the finished iron and steel trades, which had been 
tapering off in view of the = myer gy holidays, has 
become seriously contracted within the past few days, 
owing to the unfavourable developments in the engineer- 
ing branches. Such makers of finished iron as depend 
largely on the engineering trade have experienced great 
difficulty in keeping their works going. Consumers gene- 
rally are only placing orders for prompt requirements, 
and are doing little ahead. Some of the steel works 
have of late been but indifferently employed, and 
their condition will not be improved by the closing 
down of the shipyards, which has begun this weck. No 
advance in prices has yet been got by the steelmakers, 
and it now seems further off thai: ever. Incidentally, it 
may be mentioned that the large concern which the late 
Mr. Thomas Ellis brovght into existence under the name 
of the North British Iron Works at Coatbridge is now 
yassing from the hands of the trustees into those of a 
imited liability company, in which a prominent place 
will be taken by some members of his family. 


Sulphate of Ammonia.—Slackness is still the rule of the 
market in respect of this commodity. Last Thursday the 

rice was reported to be 8/. 128. 6d. per ton, and nochange 

ad taken place yesterday when aye was made, ex- 
cept that a sale had been made on Monday at 81. 10s.— 
quite a record price. A large business has been done to- 
day av 8/. 12s. 6d. 


Glasgow Copper Market. — Copper was dealt in last 
Thursday, both forenoon and afternoon, at the same prices 
as ruled on the previous day. The market was idle 
all day on Friday, when prices were quoted 1s. 3d. per ton 


lower, One lot was sold on Monday forenoon at 431. 5s. 
per ton three months, which was a rise of 23. 6d. from 
Friday. Yesterday forenoon 100 tons were dealt in, and 
the price advanced 5s., at 43/. 13s. 9d. three months. 
Nothing was done in the afternoon, and prices remained 

ractically unchanged. This forenoon 300 tons changed 
leode at 43/. cash, but no business was done in the after- 
noon. 


West of Scotland Iron and Steel Institute.—The third 
ordinary meeting of the West of Scotland Iron and Steel 
Institute was held last Friday night in the Andersonian- 
buildings, Glasgow, Professor Sexton, president, in the 
chair. The meeting having discussed a paper on “ Re- 
fractory Materials,” previously submitted, Mr. James B. 
Allan read a paper on ‘‘ The Behaviour of a Piece of Mild 
Steel in the Testing Machine, and What it Teaches ;” 
and Mr. W. A. Macgillivray submitted a paper on “ The 
Preparation of Chemically Pare Iron.” 


New Lighthouse for the Kincardineshire Coxzst,—The 
Commissioners of the Northern Lights have resolved to 
—— without delay with the erection of a new light- 

ouse at a point named the ‘‘ Tod Head,” near Bervie, on 
the coast of Kincardineshire. Several contractors have 
visited the site within the past few days with the view of 
tendering for the work. 


Contract for a Large Racing Yacht.—Ib is reported that 
Messrs. D. and W. Henderson and Co., shipbuildera, 
Partick, have jast received an order to build an excep- 
tionally large racing yacht. She will be of larger dimen- 
sions than Lord Danraven’s Valkyrie III., and will carry 
about 20,0C0 fo. of canvas. The new yacht, whose 
owner’s name has not yet been divulged, will be designed 
by Mr. G. L. Watson, and will take part in the inter- 
national yacht races next season. 


Large Sheets of Plate Glass.—The Caledonian Railway 
Company delivered to Messrs. Copland and Lye, ware- 
housemen, Glasgow, last Saturday, six of the largest 
sheets of plate glass that have ever been made. They are 
4 in. thick, and measure 16 ft. by 8 ft., and are intended 
for the largest of the windows of the great extension which 
they have just made to their warehouse. 


Heavy Order fcr Phosphor Bronze Castings.—Messrs. 
Steven and Struthers, bras:founders, Glasgow, have 
secured the order for the phosphor-bronzs castings re- 
quired for H.M.S. Diadem, a first class cruiser, now build- 
ing by the Fairfield Shipbuilding and Engineering Com- 
pany. The castings include the stem, sternpost, pro- 
peller brackets, rudder, &c., the stem of which will pro- 
bably be cast next week. Some idea of the proportions of 
these bronze castings in this costly material may be formed 
from the fact that the castings will average from 13 to 17 
tons each, and aggregate nearly 100 tons. This is the 
thirteenth ship of the same typs whose castings have been 
intrusted to Messrs. Steven and Struthers—ten for the 
British Government, and the others for foreign Govern- 
ments. 

Civil Engincer Studenis.—The new session of tho 
Glasgow Association of Students of the Institution of 
Civit Engineers was opened on Monday night. Mr. 
William Crouch, M. Inst. C.E, the President for the 
year, delivered a very comprehensive and instructive 
address, in the course of which he sketched in an in- 
teresting way the progress made during the past forty or 
fifty years in methods adopted bv civil engineers for ex- 
peditiously overtaking work. He especially dwelt on 
subaqueous foundations, tunnelling, and bridge-building. 
On the preceding Saturday a large party of the students 
and asscciates inspected the works of the Lanarkshire 
and Dumbartonshire, from Stobcross to Dumbarton. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The North-Easte:n Railway Company’s Bill —The Bill 
of the North-Eastern Railway meer which was yes- 
terday deposited in the Private Bill Office of the House 
of Lords, is being warmly discussed in Yorkshire by 
traders and the Prees. The Bil] is for amalgamation, to 
give power to enter into and confirm agreements, and for 
other powers, The main provision of the Bill provides 
for the union and consolidation into one undertaking of 
the undertakings of the North-Eastern and;the Hull and 
Barnsley Companies. Provision is made for the dissolu- 
tion of the Hull and Barnsley Company as a separate con- 
cern, for the incorporation of the proprietors with the 
North-Eastern Company, for the appointment, resigna- 
tion, retirement, and compensation of directors, officers, 
and servants, and for the winding up of the affairs of the 
Hull and Barnsley Company, 


The Microscopic Examination of Steel.—Some experi- 
ments are being carried out by Professor Arnold, of the 
Sheftield Technical School, which will have an important 
bearing upon the future of the steel trade. Steelmakers 
have hitherto relied upon the chemical analysis of steel 
for determining its composition, but it has been shown by 
practice that two steels may have exactly the same 
chemical composition, and yet differ materially in point 
of strength. Professor Arnold has brought the micro- 
scope to bear upon the matter, and as the result of tedious 
research has solved the problem that has reduced the pre- 
paration of samples of steel to a system so easy that it can 
be carried out in any ordinary steelworks laboratory. 
The microscope has demonstrated that steel must no 
longer be regarded as a homogeneous substance contairn- 
ing the constituent elements discovered in the iron, but 
that it is more allied to geological structure. Professor 
Arnold puts it picturesquely when he says: ‘* Steel is an 
igneous rock made up of crystals of pure iron, of carbide 
of iron, with inter-crystalline epaces filled with compounds 
of the constituents of steel.” 





Award of the Bessemer Premium.—The Bessemer Pre- 
mium for 1895 has been presented toMr. Thomas Andrews, 
F.R.S., M. Inst, C E., of the Wortley Iron Works, near 
Sheffield, for his recent paper on ‘‘ The Effect of Strain 
on Railway Axles and on the Minimum Flexion Point in 
Axles.” The paper was written after many years’ laborious 
investigation on this important subject with a view to 
discover accurately some of the causes leading to acci- 
dental fractures on railways. The experiments made by 
Mr. Andrews indicated an increase of rigidity or brittle- 
ness in railway axles under the influence of the different 
kinds of strain and stress applied, the extent of the 
increase of rigidity being tound to vary according 
to the nature of the metal, the conditions of tempera- 
ture, and the species of the strain. Steel axles, both 
of Bessemer and Siemens material, were shown to 
increase in rigidity and consequent brittleness under con- 
cussional shocks more than wrought-iron ones. A strong 
indication of the increased danger to railway axles aris- 
ing from over-heated axle journals or necks during run- 
ning was afforded by the fact that a marked decrease of 
resistance to flexion stress was manifested in the axles 
at the temperature of 100 deg. Cent., and a similar most 
extensive reduction of flexion endurance at 300 deg. Cent. 
Numerous high-power microscopical illustrations were 
given in the cource of the paper of the ultimate crystal- 
line structure of railway axles and shafts under various 
conditions. 


The Midland New Express Loccmotives.—The Midland 
Company’s new express locomotives now under ccnstruc- 
tion are to differ in type from those hitherto run on the 
fastest trains. They will havesingle driving wheels, after 
the style of the express engines on the Leeds trains, and 
their cylinders will be 194 in. in diameter by 26 in. stroke. 
The boilers are to be greatly increased in size, and the 
single drivers are to be larger, their diameters being 
7 {t. 9 in. The piston valves of the new engines are 
placed below the cylinders, 


Midland Institute of Mining Engineers.—At the last 
meeting of the Midland Institute of Mining, Civil, and 
Mechanical Engineers, Mr. H. St. John Durnford read a 
paper on the sinkings at the Ackton Hall Colliery, 
Featherstone, with special reference to the thinning out 
of the Silkstone and Beeston seams. He showed that a 
shaft was sunk to a depth of 700 yards without the Silk- 
stone seam beiog found in the same condition as at other 
collieries, and that investigation had proved that some 
thin seams, which had been passed through previously, 
were really the Silkstone and Besston seams. Drifts 
had been made at a distance of 300 yards from the thaft, 
and the Silkstone seam had been found to be of greater 
thickness, but some distance higher up than at the point 
where it had been found in the shaft. In the course of a 
discussion it was shown that the same variableness of the 
Silkstone seam had been observed in various parts of 
West Yorkshire, proving that the seam was erratic in its 
disposition, 


The Coal Trade.—The principal event in the coal trade 
during the past week has been the acceptance, by several 
Yorkshire colliery owners, of the North-Eastern Railway 
Compavy’s contract for South Yorkshire coal at 7s. per 
ton of 20cwt. This price is 6d. per ton below the con- 
tract rate of last December. Generally speaking, there 
is continued steadiness in the coaltrade. Manufacturers’ 
fuel is moving off with greater freedom, and house coal 
finds readier markets. (uotations at the pits are: Best 
Silkstones, 83. 6d. to 9s. 6d.; Barnsley house, 8s. and 
upwards; hards, 6s. to7s 3d. for good qualities ; pitslack, 
23. 9d. ; smudge, from 1s. 6d. ; common coke for foundry 
purposes unchanged. 


Iron and Steel.—There is a slight lull in the demand 
for iron and steel productions, owing mainly to the dislo- 
cation caused by the strike in the north, and partly to 
the near approach of the end of the quarter. ‘There is, 
however, a hopeful feeling with regard to the new year's 
trade. Bessemer billets are going strongly just now at 
from 5/, 7s, 6d. for guaranteed, and 4/. 7s. 6d. for un- 
guaranteed. Hematites are quoted at 57s. 6d. per ton, 
delivered in the locality ; Lincolnshire forge iron, 39s.; 
bar iron, 5/. 103. at makers’ works, 61. at warehouse ; 
common spring steel, from 5/. 12s. 6d.; Siemens-Martin 
steel, 7/. 103. for average qualities. Large quantities of 
mining tools and boring appliances are being exported to 
South Africa. Machinery is being used more extensively 
- file - cutting, saw- grinding, and other Sheffield in- 

ustries. 





Coat IN ALASKA.—An extensive field of coal of good 
quality is reported to have been discovered within 
30 miles of Juneau, Alaska. 





HambBurc.—The number of steamers which entered the 
port of Hamburg in the nine months ending September 30 
this year was 5098, of an aggregate burden of 4,259,395 
tons. The number of sailing vessels which entered the 
port of Hamburg in the first nine months of this year 
was 2053, of an aggregate burden of 543,487 tons. 
The corresponding artivals in the corresponding period 
of 1894 were: Steamers, 4872, of an aggregate burden 
of 4,192,161 tons; and sailing vessels, 2048, of an 
aggregate burden of 491,187 tons. The clearances 
from Hamburg in the first nine months of this year 
were 5086 steamers, having an aggregate burden of 
4,246,046 tons, and 2029 sailing vessels, having an aggre- 
gate burden of 536,929 tons. The corresponding clear- 
ances from Hamburg in the corresponding period of 1894 
were 4843 steamers, having an aggregate burden of 
4,147,928 tons, and 2026 sailing vessels, having an sggre- 





gate burden of 489,370 tons, 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have been somewhat 
reduced for the season of the year ; and although the out- 
ut at the collieries has beea below an average, stocks 
ion accumulated. The best qualities for prompt ship- 
ment have, however, been in fair demand. The best 
steam coal bas made 10s. to 10s. 3d. per ton, while second- 
ary descriptions have brought 93. 3d. to 93. 6d. per ton. 
The comparative mildness of the weather has checked 
the inquiry for household coal, but prices are nominally 
unchanged ; No. 3 Rhondda large has made 10s. per ton. 
In the patent fuel trade makers are fairly employed. 
Foundry coke has brought 14s. 9d. to 163. 6d. per ton, 
and farnace ditto 1ls. 9d. to 14s. The manufactured 
iron and steel trades have shown a fair amount of 
activity; steel rails are in moderate demand; heavy 
sections have made 4/. 10a. to 4/. 12s. 6d. per ton, and 
light section ditto 4/. 15s. to 5/. 5s. per ton. 


The Electric Light in the West.—The electrical com- 
mittee of the Bristol Town Council has now 429 private 
consumers on its books, who ara using between them 
23,840 lamps. The electiical lighting committee of the 
Swansea Town Council reports that the works for lighting 
the central area of the town will be actively proceeded 
with next month. 


The ‘* Dreadnought.” —The Lords of the Admiralty have 
approved of 3004/. being spent at Devonport on three new 
boilers for the Dreadnought, line-of-battle ship. She is to 
be fitted with a new set of 13 boilers, of which 10 are 
to be constructed at Chatham, at a cost of 90437. The 
boilers will not be ready until April, when the vessel will 
be relieved of her duty at Bantry, in order that she may 
undergo a refit at Davonport. 


Admiralty Appointments.—Although Mr. C. M. John- 
son’s term of office as chief inspector of machinery at 
Devonport expired in October, and his successor has been 
sppointed, it is not likely the change will come into 
effect until February. This is due to the fact that Mr. 
Finch, who succeeds Mr. Johnson, has first to be relieved 
at Malta by Mr. Melrose, from Bermuda. Mr. Finch 
will be retained at Malta for three weeks after Mr. Mel- 
rose’s arrival in order to turn over the duties of the appoint- 
ment, and he will be granted six weeks’ leave of absence 
after his arrival in England. 


The ‘* Renown.”—Messrs. Maudslay, Sons, and Field, 
the contractors for the machinery of the Renown, line-of- 
battle ship, have informed the Lords of the Admiralty 
that, so far as the propelling machinery is concerned, the 
official speed trials can be commenced immediately. For 
completing the machinery in advance of the date specified 
in the contract, Messrs. Maudslay will receive a bonus of 
1500/., in addition to the 83,560/., the contract price for 
the boilers, engines, and auxiliary machinery. 


Pembrokeshire Coal.—Small anthracite Pembrokeshire 
coal, which was at one time only considered fit for use 
for smelting purposes, and, when mixed with clay, for 
ordinary firing, is about to be used on a large scale by the 
steam trawling fleet at Milford Haven. Some half a 
dozen boats, the property of Mr. T. H. Oswald, of 
Milford Haven, have been using this fuel for the last two 
years with great success, and now some 16 trawlers be- 
longing to other owners are, it is stated, about to adopt 
the patent furnaces of Messrs. Meldrum Brothers, engi- 
neers, of Manchester, by which large quantities of Pem- 
brokeshire small anthracite will be utilised. 


Newport Harbour Trust.—The monthly meeting of the 
Newport Harbour Commission was held on Wednesday. 
The report of the harbour works committee dealt with 
tenders on various contracts for the enlargement and im- 
provement of the pontoon landing stages. The work was 
divided into three proposed contracts. No.1 referred to 
the new gridiron bertb, dolphins, promenade platform, 
&c., and for these works there were seven tenders, ranging 
from 3487/. 5s. 2d. to 24451. The latter quotation, 
proposed by Messrs. W. Gradwell and Co, was recom- 
mended for acceptance. Contract No. 2, relating to 
the construction of a new iron bridge, &c, brought 
forward eleven tenders, ranging from 2711. to 138/. 103. 
The tender of the Malego Vale Iron Works Com- 
pany, Bristol, at 147/. 10s, the lowest but one, was 
recommended for acceptance. Contract No. 3 related to 
the construction of two new pontoon vessels, and for 
these there were tenders rarging from 2990/. to 1661/. 
The works committee recommended that the lowest 
tender, that of Messrs. Mordey Carney and Co., should 
be accepted. The whole of the tenders recommended by 
the committee were accepted with the understanding that 
any alteration desired by the engineers should be agreed 
upon before contract No. 1 was signed. 


_ Rhymney Railway.—Terms for the proposed amalgama- 
tion of this undertaking with the Bute Docks Company 
have not yet been finally arranged. Ib is understood 
that the Barry Railway Company is also endeavouring to 
recure the Rhymney, but that the Rhymney directors 
oa upon the whole to come to terms with the Bute 

oeks, 





MISCELLANEA. 

AT the meeting of the East of Scotland Engineering 
Association held on the 10th inst., a papsr on the “ Bridges 
. = West Highland Railway ” was read by Mr. Bailie 

indlay. 


At the meeting of the Glasgow and West of Scotland 
Technical College Scientific Society, held on the 7th inst., 
& paper on ‘‘Sewage” was read by Mr. R. R. Tatlock, 
the Glasgow city analyst. 

_H.R H. the Prince of Wales will exhibit at the Berlin 
Exhibition a number of the yachting prizes won by the 








Britannia. Another interesting feature of the exhibition 
will be a horticultural section. 

At a meeting of the Engineering Society of University 
College, Londoa, held on the 11th inst, a paper on 
‘*Permanent Way. Material and Maintenance,” was 
read by Mr. G. R Hearn. 


The Right Hon. Lord Rathmore has been appointed 
chairman of the North London Railway Company, vice 
Mr. Oscar Leslie Stephen, who, whilst retaining his seat 
at the Board, has, owing to his present health, relinquished 
the office of chairman. 


Ib is understood that the Taotai Li will be intrusted 
with the superintendence of the new double line from 
Pekin to Tientsin, and that Mr. C. W. Kinder, an 
FEoglishman, who is a director of the Tientsin Railway, 
will construct the railway. 


The mair steam pipe on board the Anierican Line 
steamer Sp. Paul exploded last Wednesday morning, the 
main stop-valve being blown off. Of 40 men who were 
in the engine-room at the time of the sccident, five were 
killed and six injured. The accident is stated to have 
been due to a flaw. 


The Mars, battleship, building at Messrs. Laird’s yard 
at Birkenhead, will be floated out of dock on one of the 
two high tides in March next. Ths Doris, second-class 
cruiser, building by the Naval Construction and Arma 
ments Company at Barrow, will be ready for launching 
the second week in February. 

The exhibition at Nishni-Novgorod is attracting uni- 
versal attention within the vast Russian Empire, and bids 
fair to be possessed of great interest. Exhibits are being 
sent from the most distant parts of Russia, and the 
Government has voted 44 million roubles to the exhibi- 
tion, of which about half is to be applied to the buildings. 


The traffic receipts for the week ending December 8 on 
33 of the principal lines of the United Kingdom amounted 
to 1,451,2777 , which was earned on 18,740} miles. For 
the corresponding week in 1894 the receipts of the same 
lines amounted to 1,400,9427., with 18,5223 miles open. 
There was thus an increase of 50,331/. in the receipts, and 
an increase of 217} in the mileage. 

The second general meeting of the Newcastle-upon- 
Tyne Association of Students of the Institution of Civil 
Engineers was held in the Durham College of Science, 
Newcastle, on Wednesday. the 11th inst., Mr. J. R. 
Baterden, Assoc. M. Inst. C.E., in the chair, when Mr. 
G. H. Sheffield, Assoc. M. Inst. C.E, read a paper on 
**Some Details of Iron Foundry Work.” 


The Yost Typewriter Company have, we understand, 
late] y manufactured the first mechanical writer fitted with 
Hindustani characters, and as Her Majesty the Queen has, 
through her Indian Secretary, been graciously pleased to 
inspect and commend this instrument, it may reasonably 
be expected that before long the typewriter will be regu- 
larly used by the wealthy native classes of our Eastern 
Empire. 

Messrs. Humphrys, Tennant, and Co., of Deptford, 
have received orders from the Admiralty to supply six 
Niclausse water-tube boilers for H.M.S. Seagull. This is 
said to be due to the excellent results obtained with these 
boilers in the French cruiser Friant. Messre. Niclausse, 
of Paris, have also received orders for boilers of 10,000 
indicated horse-power for a cruiser building in Germany 
for the Russian Government. The German Government 
have also placed an order for this boiler with Messrs. 
Niclausse. ' 

Messrs. J. and G. Thomson, of Clydebank, have been 
commissioned by the Spanish Government to construct 
two torpedo-boat destroyers to steam at sea at a speed of 
28 knots, while having on board a load of 75 tons. To 
insure sea-going qualities the boats are to be somewhat 
larger and of stronger scantlings than those built and 
building for the British Navy. The British boats are re- 
quired to carry a load of only 30 tons on trial, so that the 
Spanish boats, with this less load, should not fall short 
in speed of our best torpedo-boat destroyers. 


At a meeting of the Brownhills Urban District Council, 
held on the 11th inso., after the report of Mr. J. S 
Eayrs, M.I.C.E., the assessor called in by the council 
with reference to the competitive plans for the sewerage 
of the Waleall Wood district, had been, considered in 
committee, thore of Mr. H. Bertram Nichols, C.E. 
(‘* Forward’), Grosvenor-chambers, Corporation-street, 
Birmingbam, were adopted by eight votes against four for 
Mr. W. H. Radford, C.E. (“‘ Gravitation ”), Nottingham, 
who was awarded the second premium. The estimated 
cest of the selected echeme for the ergineering work is 
9387/. Thirteen schemes were submitted. 


A method of purifying water for drinking purposes by a 


purely chemical process has been worked out by M. L./g 


Allain, of Marseilles. The agents used by the inventor 
are icdine and carbon. The former is a powerful anti- 
septic. It is added in the proportion of 1 part in 100,000 
to the water to be purified, and in most cases, it is stated, 
will, at the end of a quarter of an hour, be found to have 
rencered the water satisfactorily free from bacilli. The 
free iodine is then neutralised with sodium hyposulphite. 
The water is then finally filtered through charcoal, though 
if fairly pure to begin with this precaution is not neces- 
sary. The water thus treated is claimed to be limpid, 
colourless, and tasteless. 

The commission appointed by the French Government 
to report on the Bouzey dam failure has now issued its 
report, the following conclusions being arrived at: 1. 
The masonry of the wall was subjected to tensions ex- 
ceeding its strength, owing to a lack of adherence of the 
new masonry, made in 1880, with that previously 
executed. A long horizontal fissure was thus formed, into 
which, as well as into the oblique fissure resulting from 


the slip in 1884, water found its way, causing an upward 
pressure, which determined the ruin of thework. 2. The 
result shows that dam walls should not be subject to ten- 
sional forces. 3. That if in other works a slip takes place 
similar to that which the Bouzey dam experienced in 
1884, all the masonry affected should be pulled down and 
rebuilt. 4. That existing dams should be examined to 
ascertain if it is necessary to reduce the load on them. 


The opening meeting of the session of the Civil 
and Mechanical Engineers’ Society was held on 
December 12, at the Ship Restaurant, Charing-cross, 
under the presidency of Mr. Sydney & Court, A.M.I.C.E, 
who delivered his inavgural address as President, and 
took for his subject ‘‘ Civil Engineering.” After briefly 
reviewing the apg span of the science, he dilated 
more particularly on the necessity of those professing to 
be civil engineers being properly qualified, and strongly 
objected to any man who chose being allowed to call him- 
self a “‘civil engineer.” He was of opinion that if Par- 
liament thought it manana that a dentist should have a 
proper qualification for pulling out or stopping a tooth, 
it was still more necessary that an engineer, on whose 
skill and ability the lives of many depended, should 
have agg qualifications, and that those who had not 
should be prevented from advertising themselves and 
making use of the name of the profession of those who had. 


At the Middlesex adjourned quarter sessions the 
appeal of Mr. Otto Monsted against the assessment of 
1960/. net rateable value of his new margarine factory at 
Southall was heard. This factory, which was described 
on page 445 of our last volume, is new, and cost nearly 
80,0002. Thecapacity is largely in excess of the output, 
and owing to the unexpected insufficiency of the water 
supply, the full capacity is not likely to beused. In 
addition to this the market has been spoilt by the heavy 
importation of low-priced colonial butters. The Court 
held that cost had nothing to do with assessment for 
rating purposes, and would only admit evidence as to the 
rent which a tenant would give for the premises, taking 
into consideration the state of the trade, Mr. Humphreys- 
Davies estimated the rent at 1000/. per annum, and was 
supported by Mr, Elwell, F.S.I., and Mr. Walter Barnett, 
Mr, Eve, who had made the valuation in the first instance 
for the overseers, Mr. C. F. Jones, and Mr. Bradshaw 
Brown gave evidence in support of the assessment of 
19602.. The Court, after a long hearing, allowed the 
appeal with costs, fixing the rateable value at 1020/. 


Ata meeting of the Association of Yorkshire Students, 
connected with the Institution of Civil Engineers, Mr. 
O. J. Kirby, Batley Water Works engineer, read a paper 
on ‘‘ Waste of Water due to Lead Contamination, and 
the means of Preventing such Contamination.” He men- 
tioned that a newspaper correspondence on the subject of 
lead- poisoning had led to an increase in the consumption 
of water at Batley of over 100 per cent., the people 
allowing taps to run before drawing water. The author 
dealt with the various means of preventing the presence 
of peat in the water, which was said to be the chief cause 
of the action upon lead, and described his method (with 
that object in view) of preventing the first rush of storm 
water into the reservoir by means of self-closing flood- 
gates. Mr. Thomas Heweon, M. Inst. C.E , vice-presi- 
dent, who was in the chair, said that the Leeds water, 
though containing a certain quantity of peat, was reported 
to have no action upon lead, and hence no special 
measures were considered necessary. Mr. M. Patterson, 
M. Inst. C. E., referred to the objections to the use of other 
materials than lead for service pipes, and said that 
English-made lead, containing a small proportion of 
silver, was far less readily acted upon than foreign leads. 
He also mentioned cases where, owing to the arrange- 
ments of the reservoirs, the author’s method was in- 
applicable. In the case of Loch Katrine water, six 
months’ exposure was found to stop all deleterious action 
upon lead. Messrs. C. C. Smith, A. E. Nichols, George 
Carter, and F. L. Watson also took part in the digecussion, 
to which Mr, Kirby replied. Votes of thanks to the 
author and the chairman concluded the meeting. 


An interesting report on the comparative cost of cable 
and electric traction for tramways has been prepared by 
Mr. John Sturgeon, engineer to the Shallow Conduit 
Cable Traction Syndicate. By way of premise we may 
state that in this country electric traction is handicapped 
by the low speed imposed by the ridiculous Board of 
Trade regulations, which fix a maximum of 8 miles 
per hour. In more progressive communities, speeds of as 
much as 15 miles per hour are admitted within half a mile 
of the centre of large towne, thus practically doubling the 
earning capacity of a car. Speeds of 8 miles an hour are 
easily obtained by cable traction, so that under these 
conditions the earning powers of the two types of vebicle 
are identical. The shallow conduit proposed by Mr. 
turgeon’s company. is made of rolled st:el sections. 
The cable itself is supported on the lower flanges of two 
vertical pulleys, placed at frequent intervals. These 
pulleys are of large diameter, and rotate, therefore, 
at a fairly slow rate. The size of the conduit is to 
reduced that it can easily be kept clean by an oc- 
casional flushing, the whole depth occupied being 
little greater than that of the girder rails now 
commonly used, It can, it is claimed, be easily and 
economically adapted to existing lines, the cost being 
4000 dols. per mile of track. In Chicago City Mr. 
Sturgeon states that the cost of working per car-mile has 
been as follows: 


Cablelines... ... se ree, 4,970. 
Horse lines ah ia «-  12.095d. 
Electric... 8.45d. 


An electric car costa about 7501., as compared with 
2007. for a cable car. Its weight is also considerably 
more, so that the wear and tear on the rails is much 





greater than in the case of the cable system. 
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Austria, Vienna : Lehmann and Wentzel, Kirntnerstrasse. 

Capg Town : Gordon and Gotch. 

EpINBuRGH : John Menzies and Co., 12, Hanover-street. 

Francs, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
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THE COUNCILS OF TECHNICAL 
SOOIETIES. 

To criticise the council of a technical society is 
one of those daring acts that May be ranked with 
‘*speaking disrespectfully of the Equator.” 
Fortunately the councils that deal with matters 
interesting to our readers afford very little occa- 
sion for criticism. They manage their affairs with 
conspicuous ability, and not only deserve, but also 
obtain, theconfidenceand gratitude of theirmembers. 
Within the limits of their charter, articles of asso- 
ciation, rules, bye-laws, or whatever the documents 
defining their duties may be called, they carry 
on the business of the society loyally and well, and 
display the same zeal in its affairs that they do in 
their own. Time and trouble are freely expended 
by men whose hours may be valued in guineas, 
and whose reputation gains nothing from the 
onerous position that they accept with so much 
goodwill. The average member has no clear idea 
what heavy demands are made on his representa- 
tives, and how much actual work they do on his 
behalf. He sees the result, and appreciates it, 
but the efforts required to attain it are hidden from 
him. Nevertheless, he is so far aware of the great 
expenditure of thought and care that the affairs 
of a wide-reaching society require, that he deems 
it his duty to show his appreciation of the council 
by not hampering their efforts by hasty criticism. 

If the originators of technical societies were 
always gifted with prophetic powers, enabling them 
to foresee the lines on which science and society 
would develop, it is probable that the occasion 
would never arise when even the most radically- 
minded member could find matter for comment— 
other than laudatory—in the action of his council. 
But, as Sir Benjamin Baker pointed out in his 
recent Presidential address, engineers and 
scientific men go as wofully astray as states- 
men in their prognostications of the future, 
and the arrangements they devise for the govern- 
ment of their societies become in time un- 
fitted for the purpose. It is an evidence of Sir 
Benjamin’s courage that he should have chosen 
such an opportunity to outline the scheme of a 
large reform in the Council of the Institution of 
Civil Engineers. A lesser man would have shrunk 
from the attempt, and rightly so—for reforms are 
dangerous matters except under the control of a 
strong will and a powerful intellect. They either 
run into extremes and introduce more dangers than 
they remove, or else they result in mere tinkering, 
leaving the chief issue untouched and blocking the 
way for an unknown time against any true improve- 
ment. What it is that Sir Benjamin proposes will be 
found in his address published in our recent issues, 
and also in our article on page 607 ante. Briefly, he 
proposes to enlarge the Council and to add greatly to 


8 | the scope of their possible duties. He would cease to 
3| elect it entirely from members living within easy 
4 reach of Westminster, and would include representa- 


tives engaged in practice in India, Australia, Canada, 
as well as in the leading engineering centres of Great 
Britain and Ireland. The business of the Council 
would extend beyond the management of the affairs 
of the Institution, and would include the interests 
of the profession. This enlargement of the Council 


g| would necessitate a change in the manner of voting. 


At present a member desiring to exercise his suffrage 
must be present at the annual meeting, an arrange- 
ment which practically disfranchises 90 per cent. of 
the members. This limitation of the voting powers 
of the members must surely have crept into the 
charter by inadvertence, since in other respects the 
document is drawn on a fairly broad and liberal 
basis, evincing full confidence in the wisdom of the 
members. 

The machinery for election of President, Vice- 
President, and Members of Council does not lend 
itself unduly to the retention of office by those that 








have once secured it. The appointment is for one 
year only, and can only be renewed by election. At 
the ordinary meeting, next but one before the 
annual general meeting, which practically means a 
fortnight before, the Council present a list of persons 
whom they nominate as suitable for the offices of 
President, Vice - Presidents (four), and other 
Members of Council (15). To fill these 20 posts 
they must nominate not less than 29 corporate 
members, all the names, other than those of Presi- 
dent and Vice-Presidents, being printed in the 
same character of type, and in alphabetical order. 
The members have thus 20 names to select out of 
29, and it is their own fault if there is not a fair 
infusion of new blood each year. Further, they 
may erase any name or names from the list, and 
substitute one or more others. 

Unless a member of Council of the Institution 
of Civil Engineers is popular, oris respected by the 
general body of the society attending the annual 
meeting, he is by no means certain of re-election, 
despite the fact of his nomination by the Council. 
But the same can scarcely be said of the President ; 
with him nomination is practically election. Accord- 
ing to the bye-laws the senior Vice-President must 
be nominated, unless he expressly decline the 
honour. It may be the opinion of a large propor- 
tion of the members voting that he is unfitted for 
the post, but unless they are equally united in the 
choice of some one else, he will win the election. 
The time between the appearance of the nomination 
paper and the taking of the vote is so short that for 
all practical purposes there is no opportunity for 
members to provide for concerted action. A great 
many may relieve their feelings by erasing the 
name of the President-elect, but unless they also 
all agree on whom they shall substitute, they waste 
their efforts. In our recent article on ‘‘ The Head 
of the Profession,” we spoke of the necessity of 
having an institution represented and guided by a 
man fitted to represent its members and its in- 
terests worthily and well, and of the dangers that 
surround a system of election by rotation. A 
Council is so bound together by friendships and 
associations that there arise occasions when it is 
almost impossible for them to choose the best man, 
unless they know it is not only theoretically but 
practically possible for the members to override 
their decision. 

It will be interesting to compare with the consti- 
tution of the Institution of Civil Engineers the 
rules and methods of elections that prevail in some 
newer bodies, such as the Institution of Mechanical 
Engineers, the Iron and Steel Institute, and the 
Institution of Electrical Engineers. Taking these 
in the rotation named, we find that the Mechanical 
Engineers are ruled by a Council consisting of 
one President, six Vice-Presidents, 15 ordinary 
members of Council, and all the Past-Presidents. 
The President, two Vice-Presidents, and five mem- 
bers of Council (other than Past-Presidents) retire 
at each annual general meeting, and not the 
entire body, as with the Civil Engineers. The 
nomination of candidates to fill the vacancies takes 
place at the general meeting preceding the annual 
general meeting, the interval between nomination 
and election being three or four months, owing to 
the infrequency of the meetings. Prior to the meet- 
ing at which the nomination takes takes place, the 
Council issue to the members a nomination list, 
which includes the names of such retiring mem- 
bers of Council as offer themselves for re-elec- 
tion and also some additional names, the total 
number of names suggested being, as a rule, three 
or four in excess of the number of vacancies. 
Then at the meeting itself any member present 
may nominate one or more other persons for posi- 
tions on the Council, and the names of the persons 
so nominated are added to those nominated by the 
Council, and are included in the ballot list, which 
is posted to members. It is thus possible for any 
member to propose any other, either as member 
of Council, Vice-President, or President ; indeed, 
there is nothing in the rules to show that he may 
not propose himself. As a matter of fact, it is 
common and customary for one or more mem- 
bers to be proposed and seconded at the final 
meeting each year, and it is only by consulting 
previous lists that the majority of voters can 
discriminate between the nominees of the 
Council and of private members. The voting 
papers are transmitted by post, and hence all can 
join in the election, whether present at the meeting 
or not. Under these arrangements the powers of 
the members are real, and easily-applied. It is 
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worthy of notice, however, that in spite of the 
popular and democratic constitution of the Institu- 
tion of Mechanical Engineers, it is in one respect 
more conservative than the older Institution. Past- 
Presidents form an integral and irremovable part of 
the Council, with voting powers the same as the elec- 
tive members. There are at present 10 Past-Presi- 
dents, as against 21 elective members. There is thus, 
as it were, a House of Lords and a House of Com- 
mons sitting in one chamber and vo ing together. 

When a suggestion is made that the constitution 
of an institution shall be altered in the direction 
of placing the nomination and election of Council 
more in the hands of the members, the conser- 
vative element generally prophesies that there will 
cease to be any continuity of policy owing to 
incessant changes in opinion that pass in waves 
over a democratic body. The history of the Iron 
and Steel Institute is a complete answer to this 
plea. It has a more liberal constitution than 
either of those we have noticed, yet its career has 
been singularly free from radical action on the 
part of the electorate. The retiring members of 
Council are elected again and again; there has 
been only one contested election for many years, 
showing that the members are perfectly satisfied to 
forego the exercise of their privileges. The Insti- 
tute is managed by a President, nine Vice-Presi- 
dents, and 15 members of Council. Past-Presidents 
are ex officio permanent members of Council; at 
present there are seven of them. The President is 
elected for two years; three Vice-Presidents 
and five members of Council retire annually 
in rotation, but are eligible for re-election 
unless disqualified by non-attendance during 
the previous year. At the ordinary meeting pre- 
ceding the annual meeting the Council presents a 
list specifying which of their number are eligible for 
re-election. Any member is then entitled to add 
names to the list of candidates, and names may be 
sent to the Secretary for addition to the list up to 
one month previous to the annual meeting. The 
voting papers are sent and returned by post, and 
may, of course, contain more names than there are 
vacancies. There is a considerable interval between 
nomination and election, and ample time is available 
for members to confer together and propose addi- 
tional names after the publication of the first list. 
Whether or not there is anything in the manufacture 
of iron and steel that conduces to a satisfied and 
pacific frame of mind, we cannot say, but the fact 
is that there is no society that enjoys a more peace- 
ful career than the Iron and Steel Institute, nor is 
there one in which the Council is more unfettered 
in its action. Possibly this arises from the fact 
that the members never suffer from the irritation 
of feeling themselves impotent to influence the 
action of the Council. They have, further, the 
somewhat unusual power under Section IX. of the 
rules ‘‘to appoint such consulting officers as may 
be thought desirable from time to time.” 

The Institution of Electrical Engineers is the 
youngest of the four societies we are considering. 
It has passed through several transformations to 
accommodate itself to the altered conditions of the 
industry that it represents, and hence has had 
ample opportunities of modifying its constitution 
if any change were needed. The Council com- 
prises a President, four Vice-Presidents, 12 ordi- 
nary members, three asseciate members, and all 
the Past-Presidents. Of the latter there are 13, 
a remarkable illustration of the adage ‘‘ Elec- 
tricity is life.” The four Vice-Presidents retire 
annually, as well as the whole of the Council. 
At each retirement three members of Council and 
the three associate members are ineligible for 
election during the following year. The Council 
prepare, previous to the annual general meeting in 
each year, a list of members whom they propose as 
suitable for the offices of President and Vice-Pre- 
sidents. The list also contains the names of a sufii- 
cient number of members and associates to fill the 
Council. A copy of the list is forwarded to the 
voters not less than seven days before the annual 
meeting, and each member is at liberty to make a 
selection from the list, and to substitute the name 
of any qualified person for each respective office. As 
a matter of fact the list contains the exact number 
of names to fill the vacant offices, and there is no 
provision for other names to be added to it at the 
instance of private members before it is finally 
issued. The constitution of the Institution is less 
liberal in every respect than either of the three we 
have already considered, with the single exception 
that the personal delivery of voting papers is not 





required. The time for deliberation is the shortest 
of the four—seven days, against fourteen in the 
CivilEngineers. Eventheseseven days are not really 
available, for the natural impulse of the country 
member is to fill up his paper, and return it the day 
itisreceived. In any case, seven days are not sufli- 
cient for concerted action to be organised, and other 
names to be substituted by a majority of the members 
for those submitted to them. The Past-Presidents 
vote inthe Council, as with the Mechanical Engineers 
and the Iron and Steel Institute, but unlike the case 
of those bodies, the Past-Presidents make nearly 
half of the Council, and are thus almost on a par 
with the elected body. A large proportion of the 
Council is thus permanent, and consequently must 
grow out of touch with themembers. The reason of 
this state of affairs is to be found in the practice of 
electing a new President each year. In the Iron and 
Steel Institute, the election is for two years by the 
rules, and among the Mechanical Engineers the same 
practice obtains by custom. The Institution of Elec- 
trical Engineers commenced with a number of emi- 
nent and distinguished men on its roll, and hitherto 
it has had reason to be proud of the occupants of its 
chair. It, also, contains an unusually large number 
of young men who have yet their reputations to 
make, and who for many years will not be suitable 
to fill the highest office. In a short time the 
dilemma will have to be faced of either electing 
some of these, or of habitually re-electing those 
that have already passed the chair. The Mechanical 
Engineers, with their much larger roll containing a 
greater proportion of men of mature age, find 
that the claims of all that can justly aspire to 
the presidential offica can be met on the basis of 
a two years’ term, and it is well worth the conside- 
ration of the Electrical Engineers whether the same 
course would not be worth their following. From 
the accidents of the origin and development of 
the Society there must necessarily be a great gap, 
not only in age, but also in ideas and in aspirations 
between the Council and the members, and it is 
conceivable that this might develop into a pcsitive 
want of sympathy should the feeling arise that the 
Institution was being ‘‘run” from the Council 
table. As we have already remarked, the posses- 
sion of a democratic constitution renders a society 
the more ready to give practical proof of itsconfidence 
in its Council by leaving its affairs in their hands. 

We have been induced to give this recapitula- 
tion of the constitution of these societies by the 
fact that reform is in the air. Sir Benjamin Baker 
has started the subject, and under his initiative 
other technical bodies need not be ashamed to 
inquire if there is any imperfection in their arrange- 
ments. When science and practice are constantly 
developing, there is the danger of engineering 
societies getting out of harmony with their environ- 
ment, unless from time to time they take stock of 
themselves and their surroundings. 





SHIPBUILDING FOR THE NAVY. 

THE year now closing has probably witnessed a 
larger measure of activity in connection with the 
Navy than any other peace time, and there is most 
gratifying evidence abroad that the need for effect- 
tive command of the sea is thoroughly appreciated 
by those in authority. Lord Salisbury’s unmistak- 
able pronouncement of policy in his now famous 
Brighton speech, the probable existence of a four 
million surplus, half of which is by common con- 
sent ear-marked as an addition to the naval vote, 
the dictum that the Navy must be supported even 
at the expense of the Army, clearly enunciated by 
the Commander -in-Chief of the Army, Lord 
Wolseley, in a recent public speech, are all re- 
assuring proofs of active interest. But the 
activity at Whitehall, in the Dockyards, and 
in many private establishments throughout the 
country, 18s even more satisfactory confirmation. 
Indeed, the tonnage floated from the Royal Dock- 
yards is greater than in any previous year, while 
the output from private yards is such as to make 
the total tonnage of warships floated almost 
equal to the busiest year of Lord George Hamil- 
ton’s programme. Moreover, the work done has 
been executed with unprecedented rapidity. The 
14,900-ton battleship Magnificent, launched a year 
ago, has already been commiesioned—within two 
years of the keel being Jaidat Chatham. A similar 
feat has been accomplished with the Majestic, 
launched at Portsmouth on January 31 last, while 
with the other four battleships launched this year 
splendid progress is being made. Some of them 








have been floated within a year of being started, 
and 16 months is now a long delay. Improved 
organisation and a splendid esprit de corps through- 
out the Dockyard department, from the Director 
to apprentice, are the explanations, and it may 
also be remarked that difficulties as to wages and 
privileges have been fewer than usual ; they might 
be non-existent but for the trade-union agitator. 

The number of vessels floated from both Dock- 
yards and private establishments is 36, the aggre- 
gate measurement being 136,762 tons. These 
vessels have machinery representing a collective 
power of 274,800 indicated horse-power ; and al- 
though the tonnage has been exceeded in one pre- 
vious year, the power of machinery is far in excess 
of any former years, due to the large number of 
high-speed torpedo-boat destroyers included. The 
total cost of the vessels floated is 8,292,289/., which 
is higher than in any previous year, whereas last 
year the total was only 2.4 millions. The vessels 
floated from the Dockyards numbered eight-— 
about the usual number—but their size and 
importance were far in excess of any pre- 
vious year, so that the tonnage is 70,350 tons, 
and the total cost when completed 4,390,6911. 
Now, in the busiest year of the Naval Defence Act 
period, the tonnage was only 68,100 tons, and the 
cost half a million less than in the current year. In 
other words, the ships generally were of about the 
same class, yet the cost per ton displacement was 
601. 19s. this year against 56). 10s. in 1891, a fact 
attributed to the use of Harveyised armour, nickel 
steel, and other improvements, to give greater 
tactical value for the weight. The work done in 
privateyards includes 28 vessels, 22 of them torpedo- 
boat destroyers, and the tonnage is 66,412. This 
is less than in 1892 by 25,000 tons; but it should 
be remembered that whereas the contract work 
under the Naval Defence Act was all given out at 
one time, and the majority of it floated in one 
year, the work now is being given out year by year 
and paid for out of revenue. If the quantity of 
work given out in the next few years is equal to 
that ordered during the year now closing, few will 
object to the method, although another Naval 
Defence Act scheme is preferable, as it insures con- 
tinuity. The following Table gives the totals for 
some years : 

Production of British Navy Ships, 1890-95. 


Year. Dockyard. | Private Yard. | Total. 
No. tones. No. | tons. | No. tons. 

1890 8 | 22,520 13 | 42,476 | 21 | 64,995 
1891 8 | 68,100 10 39,150 18 107,250 
1892 9 50,450 13 90,750 | 22 | 141,200 
1893 9 | 32400 5 1,910 | 1¢ 34,310 
1894 8 26,700 19 | 4,825 | 27 | 81,525 
1895 8 70,350 28 66,412 | 86 | 136,762 

Total £0 | 270,520 | 88 245,522 | 138 516,012 








This excludes torpedo-boats, but includes de- 
stroyers. The Table shows that the average pro- 
duction for the five Dockyards is 45,087 tons, and 
for private yards 40,920 tons, together 86,007 tons. 
It will be seen that on an average of years the Dock- 
yard total exceeds that of private establishments, 
due to the former having the preference for large 
ships. This will continue to be the case, but not 
to the same extent as in the past, for several of 
the shipbuilding firms have shown most satisfactory 
progress in construction of battleships and large 
cruisers as a result of splendid equipment of plant, 
&c. This year Messrs. Thomson, of Clydebank, 
the Naval Construction and Armaments Company, 
of Barrow, the Fairfield Company, of Glasgow, and 
Messrs. Laird, of Birkenhead, have done good 
work in this respect. The first-named firm brought 
the 14,200-ton cruiser Terrible and the 14,900-ton 
battleship Jupiter to launching state in a creditably 
short time; the sister cruiser Powerful and the 
5600-ton cruiser Juno at Barrow are progressing as 
satisfactorily ; and although Messrs. Laird have not 
yet floated the battleship Mars, she is in a more 
forward state than is usual with vessels not ficated ; 
her boilers are being placed on board. The Fair- 
field Company have launched two second-class 
cruisers in 15 months from their being laid down. 

This list exhausts the large vessels constructed, 
the five vessels launched representing 50,100 tons, 
or quite three-fourths of the total by private firms, 
Messrs. Thomson’s portion being 29,100 tons, the 
Barrow establishment’s 19,800tons, and the Fairfield 
Company’s 11,200 tons. The other vessels launched 
were destroyers, to which we shall refer later. 

As to the Dockyard work, it is interesting to note 
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its apportionment and also to note the average 
production : 


Production of the Separate Dockyards, 1890 to 1895. 











| Six 
1895. 1&94. ix Years. | Years’ 
Average 

No. | Tons. No. Tons, No. | Tons. | Tons. 

Portsmouth .. 2/ 29800 | 1 5,600 9 82,385 | 13,781 
Chatham 2 | 20 500 1 14,900 10 79.630 | 13,271 
Pembroke 1 | 12,350 | 1); 1,070 | 7 | 53,015 | 8836 
Devonport 3 7,700 3 3,210 14 | 40,910 | 6,817 
Sheerness —_ oe 2; 1,920 | 10 14,590 | 2,482 
Total 8 | 70,350 8 | 26.700 50 270,520 | 45,087 





As to the details of the work, Portsmouth’s 
total includes two battleships of the first class— 
Majestic and Prince George—for which the machi- 
nery was provided respectively by the Naval Con- 
struction Company, Barrow, and Messrs. Hum- 
phrys, Tennant, and Co. The two Chatham ships 
were the first-class battleship Victorious, engined by 
Messrs. Hawthorn, Leslie, and Co., and the second- 
class cruiser Minerva, engined also at Chatham. 
The Pembroke ship was the second-class battle- 
ship Renown, engined by Messrs. Maudslay, Sons, 
and Field, and the Devonport boats were the 
second-class cruiser Talbot and the sloops Phcenix 
and Algerine, all engined at Devonport. The total 
power of new machinery completed in the Dock- 
yards during the year was thus 22,000 indicated 
horse-power, which compares well with previous 
years, the total last year having been 12,500 indi- 
cated horse-power, and in the previous year (1893) 
25,000 indicated horse-power. 

It will be seen that the vessels built at the Dock- 
yards and private works belong to five different 
classes—first and second class battleships, first and 
second class cruisers, and sloops. To the first cate- 
gory there belong the Majestic, Prince George, Vic- 
torious, and Jupiter. These vessels are identical, 
and have been fully described in ENGINEERING, but 
the leading dimensions may be repeated in com- 
parison with the details of the Renown, of the second 
class. This latter vessel isan improved Barfleur, and 
it is understood that several of the class will be given 
out next year. She is almost ready for trial. She 
is only slightly smaller than the Majestic, but for 
the price of four Majestics five Renowns may be 
built. The Renown is 380 ft. long against 390 ft. ; 
beam, 72 ft. against 75 ft.; draught, 26 ft. 9 in. 
against 27 ft. 6in. ; and the displacement is 12,350 
tons against 14,900 tons. The weight of hull is 
8020 tons against 10,180 tons. Of the 2160 tons 
saved 880 tons represent armour, while on guns and 
mounts again 240 tons were saved. We fully de- 
scribed the Magnificent in vol. lviii., page 803, so 
need not repeat the details here; but as to the 
Renown it may be said that the average plating is 
25 lb. to the square foot amidships, tapering to 18 lb. 
at the ends. There are bilge keels 3 ft. deep for two- 
thirds the length. There are seven decks—platform, 
lower, middle, main, upper, boat, and shelter decks. 
The middle deck amidships and the lower deck at 
either end, beyond the armour belt, is protected 
by an armoured deck, the average thickness being 
3 in, At the bow and stern this deck is below 
the water line at the ship’s side, but curves 
sharply, rising above the water level in the middle 
of the ship, otherwise it is just at the water level. 
There are in all 75 separate water-tight compart- 
ments. As to the armour, in the case of the 
Magnificent there is a belt of 9 in. Harveyised 
steel extending 5} ft. below the water line and 
10 ft. above water line, the length being equal 
to two-thirds the length of the ship. In the 
case of the Renown the Harveyised belt ex- 
tends 5 {t. below the water line, and 9 ft. above 
this line, but the total length is only 220 ft., leav- 
ing at the ends about 80 ft. unprotected save for 
the 3-in. protective deck. The thickness is from 
8in. to 6in. The armour on the barbettes is 
10 in. of Harveyised steel, while in the Majestic 
it is 14 in. of Harveyised steel, so that the relation 
here, as in the other case, is nearly as 3 to 2. The 
armour is backed by 9 in. of teak, the whole being 
supported on a shelf about 15 in. deep, the upper 
part of the deep frames forming the underwater 
structure of the ship. Forward and aft at the ends 
of the belt there are armoured bulkheads of Harvey- 
ised steel of 10 in. to 6 in. thick. The main arma- 
ment consists of 10-in. against 12-in breechloaders, 
and the Magnificent has 22 against 30 quick-firing 
guns, the difference being principally in the smaller 


guns. The machinery is the same on both ships, to 
develop 12,000 indicated horse-power.* 

The Powerful and Terrible were the most inter- 
esting cruisers, but these have already been fully 
described and illustrated, and we defer further 
reference until the trials take place. Of second- 
class cruisers there were five—all of the same type 
—Minerva, Talbot, Venus, Diana, Juno. These 
are 350 ft. long, 54 ft. beam, and 20 ft. 6in. draught, 
the displacement being 5600 tons. The machinery 
is to develop 9600 indicated horse-power to give a 
speed of 19} knots. This type we described fully 
in a recent issue,t so that we may pass on to the 
remaining two sloops, Phoenix and Algerine. They 
were built and engined at Devonport, and are 
intended for service in distant parts; they have thus 
been provided with a great spread of canvas. The 
are 185 ft. long, 32 ft. 6in. beam, and 11 ft. 3in. 
draught, the displacement being 1050 tons. Their 
engines develop 1400 indicated horse-power, and 
their armament consists of six 4-in. and four 
3-pounder quick-firing guns. 

We have already mentioned that 25 torpedo- 
boat destroyers have been launched. With those 
launched in the two preceding years the total 
becomes 46, and 8 are being built, and 8 still to 
order. We shall, therefore, have a flotilla of 62, of 
which 20 are to have 30-knot speed. None of the 
30-knot boats have been tried. Messrs. Laird 
alone have launched their quartet ; Messrs. 
Thomson and Thornycroft will follow shortly. Of 
the 27-knot boats, 21 have been passed through 
their trials ; but assix weeks ago we reviewed the 
state of progress in reference to these craft (see page 
579 ante), it is scarcely necessary to enter into the 
question here. 

As to the work on hand for the Navy, it repre- 
sents a satisfactory total, but so quickly does it 
progress now that the berths occupied will soon be 
emptied, with four or five exceptions, and room 
made for the second-class battleships of the 
Renown class, of which the Admiralty propose to 
lay down a number during the next financial year. 
There are three battleships still to float—the 
Cxsar, which will be launched from Portsmouth 
yard in six or eight weeks from now ; the Hannibal, 
which will be floated at Pembroke on April 29; and 
the Illustrious, which will be launched at Chatham 
before the summer is ended. The battleship Mars, 
at Messrs. Laird’s, too, will be floated soon. Of 
first-class cruisers there are four building—improved 
Blenheims, and known as the Andromeda class— 
one each at Pembroke, Clydebank, Fairfield, and 
Barrow. These were only recently ordered, and of 
them a brief description has already been given 
(see page 681 ante). Of second-class cruisers, four 
were recently ordered from the Dockyards, and 
three in private works will be launched soon, while 
the third-class cruiser Pelorus will be launched 
from Sheerness in a few weeks, and the sister ship 
Proserpine in a few months. Of torpedo-boat 
destroyers, eight of 30-knot speed are yet to launch, 
and eight are yet to be ordered. This exhausts the 
work in the Dockyards, and, from what we have 
written, it will be appreciated that by the summer 
only one first and four second class cruisers will be 
on the stocks. Portsmouth, and Chatham, our 
largest establishment, will only have a 5750.ton 
cruiser each. There will, therefore, be abundance 
of room for new work. 





THE ELECTRICAL PATENTS OF 1894. 

TuE tendency to patent whatever is or may be 
new has spread so much, and electricity lends 
itself to so manifold applications, that one is likely 
to anticipate that the number of electrical patents 
will be greater than it is. If we confine ourselves 
to the three countries, the United Kingdom, the 
United States, and Germany, we find that, in 1894, 
3315 patents more or less related to electricity were 
granted. What constitutes an electrical apparatus is 
not easily defined. The construction of underground 
conduits, the fixing of electric motors on cars, the 
casting of accumulator plates, the type-wheel trains 
of telegraphic instruments, switch plates for trolley 
wheels, have all a direct bearing upon electrical 
matters, though they may little concern the elec- 
trician. The 3315 patents which we have classed 
as electrical are made up by 1130 British patents, 
1704 United States patents, and 481 German 





* See ENGINEERING, vol. lix., page 485. 








+ Ibid., page 401 ante. 


| patents of the same title to follow. 





patents. The 1130 represent about one-twentieth 
of the total of the British patents of one year. The 
applications for British patents during the yeara 
1893 and 1892 amounted tu 25,102 and 24,166. The 
United States did not grant so many patents in 
1894, only 19,874; Germany’s contingent is, of 
course, considerably smaller, 6279. 

There were altogether 365 improvements in 
dynamos and motors, armatures, field cores, and 
other accessories. To these have to be added 450 
patents concerning the distribution of electricity 
—apart from transmission of power—the connec- 
tions of generators and motors, switchboards, 
leads, cables, their conduits, posts, insulation 
and insulating materials, safety fuses, rheostats, 
&c. Electric lighting, so far as not comprised 
in the two sections already mentioned, makes a 
special group of 395 patents; arc and incandes- 
cence lamps and their applications, carbons for 
the same, globes, mirrors in incandescence lamps 
—one of the many strongly infective novelties— 
multiple filaments, ceiling roses, &c. The electri- 
cal transmission of power introduces 460 more 
patents, a good many of which might, of course, 
just as well have been classed in the second section. 
We have here electric railway systems, covered or 
open conduits, trolleys in amazing numbers, safety 
cut-outs for overhead wires, electric motors, trucks, 
brakesof electriccars, &c. Further, electric carriages 
of special types, cycles, lifts, cranes, electric haulage 
in mines, coal cutters, drills, and electric motors in 
large and small works for all kinds of duties, 
grooming horses, cutting cloth, not to forget pumps 
and ventilators. The latter, plentiful in previous 
years, seem to have created a vacuum of their own ; 
the pumps are more coming to the front. Some of 
the most formidable railway patentees of recent 
years appear to have retired on their laurels ; 
other American patents of 1887 and 1888, only now 
issued, threaten to develop into master patents. 

Electric welding seems to have reached, or 
rather passed, its climax; the familiar names still 
predominate ; in soldering, heating, &c., things 
have become more quiet. Electric devices for 
machinery in general, valves, stop motion contriv- 
ances, brakes, and electro-magnetic clutches re- 
main steady. The most ingenious, or, at avy 
rate, most complicated automatic apparatus con- 
tinue to be designed for selling cigars and giving 
electric shocks. This rather miscellaneous section, 
from metal wo:king down to automatic apparatus, 
thermostats, ore separators (very few), and various 
mechanical applications of the current, contains 
288 patents. Primary batteries, their electrodes 
and other parts, come to 96; accumulators, and 
their plates, and active materials, to 118; Com- 
mercial electrolysis, 158 patents, seems almost 
entirely to rely upon alkalies, bleaching, and 
chlorates, and what else is connected with the 
alkali industry. Two firms have new ideas about 
aluminium processes; electro-metallurgy, on the 
whole, is very poor, galvanoplastic processes not 
numerous either. In telephony and telegraphy 
matters are more lively again. We find 103 
telegraph patents proper, 220 telephone patents, 
and 457 concerning railway and other signalling, 
police and fire telegraphy, telemeters and cognate 
instruments, bells, annunciators, &c. One well- 
known and able gentleman manages to con- 
dense his novelties in 127 claims, and has three vther 
Electric meters 
of various descriptions, volt and ampere meters, 
counters, electricity meters furnish matter for 158 
patents. Dynamometers are apparently perfect, 
as nobody bothers about improving them. Every- 
body has suddenly discovered, however, that one 
ought to be able to read current meters, &., from 
the side and from below. Two new photometers 
are offered. A good deal of what may euphemisti- 
cally be styled electro-therapeutics might be passed 
over in silence. But there are afew useful sugges- 
tions among the 33 electric belts, special batteries, 
medical electrodes, and induction apparatus. 





NOTES. 

CuemicaL SyxrHEses AT Low TeMPERATUKES. 

Mr. Raout Picret has recently suggested that by 
making suitable use of low temperatures many 
syntheses may be effected which would otherwise 
prove incapable of accomplishment. In many 
chemical operations the heat, generated in the 
initial stages, so raises the general temperature of 
the bodies acted on, that all control over the com- 
bination is lost. At very low temperatures, how- 
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ever, all chemical action ceases ; the more violent 
reactions being sooner affected than the less 
energetic ones. Thus the action of acids on 
the colour of certain vegetable extracts takes 
place at temperatures at which there is no re- 
action between metallic sodium and sulphuric acid. 
By suitably choosing the temperature at which 
the operation is effected, the reaction between 
chemicals can be made as slow as desired. All 
chemical reactions commence by an absorption of 
energy, but at a later stage heat is usually given 
out, which must be abstracted if the rate and kind 
of combination is to be controlled. Different 
chemicals will continue to react on each other at 
different temperatures. Hence if three bodies 
capable of combining with each other are in contact, 
it is possible to so regulate the temperature that 
one only of all possible combinations shall occur. 
By proceeding on these lines, Mr. Pictet has suc- 
ceeded in effecting combinations which it is impos- 
sible to accomplish at ordinary temperatures. 


Licut Rattways IN FRANCE. 

In view of the present interest in the promotion 
of light railways in this country, some facts as to 
the working of similar lines in France may be of 
interest. Across the Channel these railways have 
been constructed largely under a Government gua- 
rantee. Some 1550 miles of these lines have been 
built in this way, 875 of which are controlled by 
two companies, viz., la Société Générale des 
Chemins de Fer Economiques, and la Compagnie 
des Chemins de Fer Départementaux. The former 
owns and operates 560 miles of line, and the 
latter 315 miles. The former company is in much 
the more prosperous condition, their lines in the 
Department of the Gironde being now worked at 
about 80 per cent. of the gross receipts, and 
taking the lines as a whole there was a small 
profit on the working during the first six months of 
the year, amounting to about 7/. per mile open. 
This is not, of course, a result which would allow 
the lines to be operated as a purely commercial 
undertaking, but the interest on the shares being 
guaranteed by the Government, the stockholders 
can view the situation with equanimity. The 
Compagnie des Chemins de Fer Départementaux is 
less fortunate, though again the loss does not fall 
on the shareholders, but is made good by the 
national exchequer, which guarantees the large 
dividend of 7 per cent. Many of the branches are 
actually worked at a loss, which appears to be an 
increasing one, and such branches as have shown a 
profit in years past now show a diminishing one, 
the maximum net receipts for the past six months 
on any one line being but 8/. 4s. per mile, whilst on 
other branches the deficit is more than three times 
the above sum. Since the State can borrow money 
at 3 per cent., it is difficult to understand why it 
has been necessary to pay such a large interest 
as 7 per cent. to the shareholders of these light 
railways. 

Tue Revative Cost or Gas anp ELEctTRICITY. 

In a report drawn up by Mr. A. P. Trotter, 
B.A., Assoc. M. Inst. C.E., on behalf of the 
Hastings and St. Leonards Electric Light Company, 
an interesting comparison is made as to the cost of 
lighting by gas and by electricity, the figures given 
being based on a series of photometric tests. Ihe 
lamps used in the electrical testa consisted of three 
Edison-Swan 16 candle-power 100-volt lamps, 
which had been in use for some weeks previously ; 
three ‘‘ Gabriel” 16 candle-power 100-volt lamps, 
which were new ; and one Edison-Swan ‘‘ Sunlight ” 
100 candle-power lamp, intended to work at 100 
volts. The comparison was made under fairer condi- 
tions than is usual in such tests, as good ordinary 
burners were used, in place of the Argand, so dear 
to the heart of the gas engineer when engaged in 
endeavouring to prove the superior economy of 
his product. These burners consisted of a ‘‘ Chris- 
tiania’” burner tested with and without its opal 
globe, three steatite ‘‘Union” burners of the 
Bray type, two of which were marked No. 5 and 
the other No. 6, and one slit batswing burner. 
The results given below were obtained in the 
tests: 
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Lamp. Volts. Amperes.) Watts. lCandles.| Cand 
ie va (OD aes 
F.S. 16 103 1.82 187.0 | 61.0 | 20.8 | 3.20 
E.S.100 102 2.44 251.0 | oe } 103.0 2.43 
Gabriel 1¢2 1.70 * 173.4 62.5 17.0 3.03 
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Cubic Candle-Power 
Burner. | Feet per , Candle-| Candles. _ per Cubic Foot 
Hour. Power. | per Hour. 
Christiania 6.2 i, | oe 2.16 
Ditto with globe 6.2 ae 7.9 1.27 
“Bray”... ee 34.0 39 13.0 1,15 
Batewing = 16.0 | .. 33.0 2.38 


The cost of glow lamp renewals is estimated at 14d. 
per 1000 candle hours, and with this figure, the cost 
of the electric light when the supply is delivered at 
6d. per unit works out as follows, 1 cubic foot of 
gas being taken as equal to giving two candles per 
hour: 











| 
1 | Watts per Equivalent 
Lamp. Candle-Power | Oandie-Power. Price of Gas. 
E. 8.16 .. 203 3.20 83. 644. 
E. 8. 100 103 2.43 23. &4d. 
Gabriel .. 17 | 38. 34d. 
| 


3.03 | 
{ 


This Table shows that under working conditions the 
old rule that pence per Board of Trade unit was 
equivalent to shillings per 1000 cubic feet of gas is 
nowadays far fromthetruth. If lamps taking three 
watts per candle-power are used, Mr. Trotter esti- 
mates the relative value of pence per unit of elec- 
tricity and of gas per 1000 cubic feet thus : 


Electricity at 4d. per unit = gas at 2a. 4d. p. 1000 cub. ft, 
9 6d. 3” ” 33. ed ” ” 


” 8d. +B) - ” 4s. 4d. ” ” 


Altering the efficiency of the lamps has a consider- 
able effect on the cost of lighting. Thus with 
electricity at 6d. per unit the cost of renewals per 
1000 candle hours is 1d., and the cost of the light 
would be equivalent to that of gas at 4s. 2d. per 
1000 cubic feet, two candles per hour being taken 
as the equivalent of 1 cubic foot of gas. Run- 
ning the lamps at 3 watts, the cost of renewals 
would be 2d., and the cost of lighting equal 
to gas at 3s. 4d. If the efficiency of the 
lamps is raised to 24 watts per candle, re- 
newals may be reckoned at 4d. per 1000 candle 
hours, and the cost would be equivalent to gas at 
3s. 2d. For outdoor lighting, Mr. Trotter has 
compared the cost of running arc lamps and the 
Welsbach burner. As a favourable estimate he 
considers that the latter may average 53 candles 
from 3$ cubic feet of gas per hour, during the life 
of the mantles. Adding the cost of new mantles 
as estimated by the makers, he finds that a naked 
light of 500 candle-power thus obtained would cost 
1.43d. per hour, no account being taken of the 
cost of maintenance, cleaning, repairs, &c. The 
contract price of the arc lamps, as used, is 1.95d. 
per hour for the same light, this cost being 
inclusive. 





THE DAIMLER MOTOR CARRIAGE. 

Tue Daimler Motor Syndicate, of 95, Billiter- 
buildings, E.C., on Wednesday last gave at the 
Crystal Palace an exhibition of their latest design of 
motor carriage. This vehicle bears some resemblance 
to the old Park phzton, which was so much in vogue 
a generation back. It has four wheels, there being a 
double seat for two persons ‘facing the horses,” and 
smaller seats vis-d-vis. The motive power is placed 
at the back and is inclosed in a box. It isa 
Daimler motor or oil engine driving the rear 
wheels through belts and spur gearing. The 
whole of the operations of steering, stopping, and 
starting are performed by levers controlled a one 
person on the driving seat. There are two brakes, one 
worked by the foot and the other by hand, the latter 
only being required on very steep hills, or in cases of 
emergency. ‘The engine is worked by rectified petro- 
leum or berzoline having a specific gravity of from 
.680 to .705. This is stored in suitable reservoirs ; 
a quantity sufficient for 200 miles’ running being carried. 
The refrigerating water to keep the cylinder cool is 
carried in a small cylindrical tank in the fore part of 
the vehicle. Four and a half gallons is the quantity 
allowed for a 60-mile run. The whole appearance 
of the carriage is not unpleasing, and the motive 
ee L is almost entirely hidden. The power 
exerted by the motor is said to be about 34 
brake horse-power, the weight of the motor being 
1} cwt., and the total weight of the carriage just over 
halfa ton. The carriage can be driven at four speeds, 
the changes being made instantaneously by shifting a 
lever. On each side of the driving shaft there are two 
pulleys which drive, through belts, corresponding 
pulleys on the shaft which communicate the power to 
the driving wheels of the carriage. When a given 


speed is required two of the belts are put in 
tension by means of jockey pulleys; when a dif- 





ferent speed is necessary these jockey pulleys are 
lifted, and those belonging to the other pair of 
belts are brought into play. A further change 
of speed of running is also obtained by means of spur 
gearing, so that, as stated, four speeds can be ob- 
tained, the engine running at a constant speed of 
about 700 revolutions per minute. A safety arrange- 
ment is fitted so that the motor cannot be started until 
the cooling water is put in circulation. This circula- 
tion is obtained in the following way. Water is carried 
in the tank in front and flows into the interior of the 
engine flywheel by gravity. The rim of this wheel is of 
channel section, and inside the rim is a circumferential 
strip of wire gauze, The water drops on to this gauze and 
is held for a short time inits meshes, but is soon forced 
through by centrifugal action into the channel formed 
by the rim of the flywheel. Here it is held until 
picked up by a nozzle formed by the end of a pipe 
which communicates with the cylinder jacket. The 
action is similar to that of a milk separator. Owing 
to the centrifugal action, the water enters the nozzlo 
with considerable force, equal to a head of about 
12 ft., and this is sufficient to maintain the necessary 
circulation of refrigerating water through the whole 
system. In order to get a cooling effect, the water 
passes through a flat metal chamber beneath 
the bottom of the carriage, and in winter this forms 
an admirable foot-warmer ; in the summer it can be 
cut off from the passenger’s feet by an insulating 
medium. The cost of the oil used is 9d. per gallon, 
and the cost for fuel per mile run is 4d. for a two-seat 
carriage and #d. for a three-seat vehicle. 

The speed at which these vehicles can be driven 
naturally depends on the load, nature of the road and 
gradient, together with the power of the motor. We 
understand the carriage we saw on Wednesday will 
travel at 20 miles an hour; but certainly this speed 
was not reached, and, indeed, was not attempted, for 
the nature of the ground put it out of the question 
to drive the carriage at a very high speed. Quite 
enough, howéver, was done to prove that the vehicle 
would compare favourably in regard to speed with 
any horse-drawn carriage. The paths, though smooth, 
were very soft and heavy going, and an undulating 
part of the grounds was selected in order to show the 
carriage could ascend a hill. On a gradient we 
roughly estimated at 1 in 10, the car was brought 
to a standstill and then started with ease, three 
persons being on board. The time occupied in 
starting the engine frcm the striking of the 
match was 1} minutes. The manceuvring powers 
of the carriage were also thoroughly proved. 
We understand that it can be stopped in a distance of 
14 yards when running at 20 miles an hour. We 
protested against the fact being demonstrated on the 
occasion of the run we made, but asked the charioteer 
to make as sudden a stop as was consistent 
with the occupants remaining on board. A run 
was made down a sloping path, at the bottom 
of which the carriage was suddenly brought to a 
standstill in a space which we will content our- 
selves with saying was considerably less than the 
most skilful whip would have covered in stopping a 
pair of horses in a light carriage. The speed at the 
actual time of stopping was, perhaps, 10 to 12 miles an 
hour, probably nearer the latter than the former. 
After this circles were turned at fair speed, and here 
again the motor car proved its superiority over a 
horse-drawn vehicle. Naturally the angle at which 
a carriage, either horse-drawn or otherwise, will turn 
depends on the limit to which the fore carriage or 
front axle can be deflected, but when it comes to a 
question of speed of turning at small angles, 
the ordinary carriage is simply out of the com- 
petition with the motor car shown last Wed- 
nesday. This experience confirms that which we 
formerly gained with the Serpollet steam carriage. 
The Daimler carriage, however, had four wheels. 
Whatever may be the respective merits of horse- 
drawn and engine-driven vehicles for traffic on ordi- 
nary roads, the superiority of the latter over the 
former in manceuvring properties, both in regard to 
quickness of stopping and ease in turning, can hardly 
be doubted by any one who has seen the matter put to 
practical test. 

The two chief points in which this latest Daimler 
carriage is said to be superior to that shown at 
Tunbridge Wells a short time ago, are in the absence 
of vibration and absence of stench from the burning 
oil. In the Tunbridge Wells vehicle the vibration 
was certainly sufficient to be a serious drawback, 
in fact, we could not imagine any but a mechanical 
enthusiast would prefer the motor car of that nature toa 
horse-drawnvehicle. Inthecarriage shown last Wednes- 
day, however, a vast stride in advance has been made. 
The engine has been put on springs and runs with what 
is now colloquially termed ‘‘an entire absence of 
vibration.” We do not say that it was impossible to 
detect that there was a motor at work when running, 
but it would be a very sensitive person who would 
object to the motion set up; and, after all, on the best 
of roads, and with the easiest of carriages, there must 
be some motion of a vibratory nature, In regard 
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to smell, very much the same kind of thing may be 
said, with the exception, however, that nothing was 


perceptible to those on the carriage itself, the slight} P° 


smell that emanated from the motor being left behind. 
The effluvium was not unpleasant, being similar to 
that caused by the burning of a spirit lamp. 

On the whole, the latest Daimler carriage is a de- 
cided improvement on those that have preceded it, and 
it is high time for the steam people to bestir themselves 
if they hope to be in the horseless carriage race. 





ROYAL METEOROLOGICAL SOCIETY. 
TuE monthly meeting of this Society was held on Wed- 
nesday evening, the 18th instant, at the Institution of 
Civil Engineers, Great George-street, Westminster, Mr. 
R. Inwards, F.R.A.S., President, in the chair. 

Mr. R. H. Scott, F.RS., read a paper ‘‘ On some of 
the Differences between Fogs, as related to the Weather 
Systems which accompany them.” In this it was shown 
that there are at least two distinct classes of phenomena 
described under the generic name of ‘‘fog.” In the case 
of anti-cyclonic fogs no rainfall takes place, the tempera- 
ture is low in the morning, and there is a considerable 
rise of temperature during the day ; while in the case of 
cyclonic fogs rainfall does take place, and the temperature 
is high in the morning, frequently approaching, or even 
equalling, the maximum for the day. Mr. Scott also in- 
vestigated the cases of several well-marked fogs in 
London, and found that there was no direct relation 
traceable between the temperature accompanying them 
and the death rate. 

Major H. E. Rawson described the results of his 
analysis of the Greenwich barometrical observations 
from 1879 to 1890, with special reference to the declina- 
ion of the sun and moon. 

A paper by Mr. S. C. Knott was read, giving the 
results of his meteorological observations taken at 
Mojanga, Madagascar. 

Mr. Scott also exhibited some specimens of the 
illustrations in the ‘‘ International Cloud Atlas,” which 
is now being prepared for publication. 


CARBONIC ACID REFRIGERATING 
MACHINES. 
To THE EpiToR oF ENGINEERING. 

S1r,—In reply to Mr. Lightfoot’s letters in your last 
two issues, the curves (Fig. 2) which he alleges illustrate 
the relative efficiencies of carbonic acid and ammonia 
machines under varying temperatures of condensing 
water, were first published by Professor Linde in February 
of this year in the Journal of the Association of German 
Engineers, wherein he describes results of tests made at 
Munich on machines of both types. Now Mr. Lightfoot 
says ‘the results fully bear out the deductions that have 
been made from the well-known physical properties of car- 
bonic acid.” Professor Linde, however, confesses that 
the results, in one important particular at least, have 
shown that the basis upon which he had made his calcula- 
tions was erroneous. The fact is that the physical pro- 
perties of carbonic acid are not yet well known. 

One word with regard to the comparative trials upon 
which the accuracy of these curves depends. They were 
carried out at a testing station at Munich fitted up at 
Professor Linde’s expense. The ammonia machine was 
one specially made by him for testing purposes after an 
experience in the manufacture of ammonia machines 
extending over many years. The carbonic acid machine 
was also one made by him, but without any previous 
experience in their construction. 

A trial of two machines made under such favourable 
conditions in respect of one and unfavourable in respect 
of the other, can hardly bs considered a fair basis for the 
comparison of ammonia and carbonic acid. 

I am, yours — a 

Dartford, December 18, 1895. E, HEsKEvH. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
To THE EDITOR OF ENGINEERING. aes 

Srr,—Avt the annual general meeting of the Institution 
of Electrical Engineers, held at Great George-street on 
Thursday last, I addressed the members and proposed a 
resolution, which appeared to meet with nearly unanimous 
approval, 

From the remarks of one or two speakers it became 
evident that the resolution was not clearly understood, 
and as some time will elapse before the issue of the 
Journal, I think it desirable, in order to prevent miscon- 
ception, to give you, for publication, an exact copy of the 
words used. In opening the discussion I said {reading 
from a written memorandum) : 

“T observe with — that the Council in their annual 
report have not asked the Institution to grant them in- 
creased facilities for obtaining the opinions and advice 
of members on matters affecting the welfare of the 
Institution,” 

And in concluding I proposed the following resolution : 

“‘That this meeting considers it desirable to form a 
committee to represent the views of the members in con- 
sultation with the Council, and such committee is hereby 
constituted, with the following members : 

** A, A. C. Swinton, 
** E. Manville, 

5 Motes, Tivenpedd 
‘ A. B. Holmes, Liverpool ; 
**'W. P. J. Fawcus, Manchester ; 
** A, W. Heaviside, Newcastle ; 
‘** H. A. Mavor, Glasgow ; 

** J. C. Vaudrey, Birmingham ; 








London ; 


The wording of the above resolution was defective, in 
that it did not describe the proposed committee as tem- 
rary. I may also state that there was no intention to 
invest the committee with legal powers. ‘ 

The Honorary Solicitor ruled that the resolution was 
out of order, and the President recommended that 
an extraordinary meeting of the members should be 
specially called to discuss it. 

Personally I am sorry that this course has been recom- 
mended, as it will tend to give the discussion a more 
belligerent tone than I had any intention of imparting to it. 

There is no question at issue between the members and 
the Council, and so far as my knowledge extends, the 
members are not only eatisfied with, but also proud of 
their Council. There is, however, a strong feeling that 
the Council is hampered in interpreting the wishes of the 
Institution by the existing rules, which do not provide 
any simple and constitutional means of communication 
between the Council and the body of members, This defect 
in the constitution is not a mere creation of the imagina- 
tion, but a fact attested by actual experience. At the 
same time, I imagine it is a defect which the Council will 
be as eager as the members to see remedied. 

An extraordinary general meeting is at best a clumsy 
contrivance, and ought to be recorted to in extreme cases 
only, or for the purpose of altering the rules, 


I am, yours faithfully, 
December 16th, 1895. JOHN RAwoRktu. 





THE KANE-PENNINGTON MOTOR. 
To THE EDITOR or ENGINEERING. 

Srr,—As the patentee of the Butler oil engines now 
being manufactured by Messrs. Clarke, Chapman, and 
Co., Limited, Gateshead-on-Tyne, I have been interested 
by the description of the Kane-Pennington motor, with 
its duplex method of electrical spark ignition. 

Some years ago, in carrying out a series of experiments 
with a twin-cylinder motor for actuating a tricycle, I used 
a device similar in principle to the above, which com- 
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Diagram from Eight Brake Horse-Power Oil Engine on 
One Hour Full Load Trial, August 25, 1893. 





Revolutions .. i « we wa 228 
Load on brake at 20 ft. circumference . 58 Ib. 
Indicated horse-power ‘e a 12 
Brake horse-power.. 8 
Diameter of cylinde 8,’ in. 
Stroke a 14 in 
Oil Used: 
Per brake horse-power per hour P -85 Ib, 
», indicated horse-power per hour .. a 56 ,, 
Royal daylight oil, total .. Pe ee . 6.8 pints per 
hour 
Average pressure .. oe P 53 Ib. 


prised a spring pointer carried by an insulator in the 
cylinder cover, its end entering a recess at the back of 
the piston on the completion of its instroke. 

In using a magneto-spark generator or a battery with an 


was produced at the “ breaking” of each contact, but 
with an induction coil and battery, a spark was produced 
just at the “‘ making” of each contact as well as at the 
** breaking ” of contact. The inclosed sketch (see ae 1 
and 2) will explain more clearly the method adopted. The 
cylinders were water-jacketed and double-acting, with a 
stroke of 34 diameters, afterwards reduced to 24 diameters 
and made single-acting. 

Owing to excessive wear of the contacts, due to the spark- 
ing, friction, and other causes, I adopted a pair of fixed 
platinum electrodes, and find this method work very satis- 
factorily, and to require much less ‘‘ battery capacity.” 
Since the foregoing, I have been able to carry out 


intensifying coil with this device, only a single spark | j 


oil, in which partial inflammation of the charge was ob- 
tained, and is clearly shown by the diagrams inclosed,* to 
precede for a definite period the maximum force of the 
explosive action. 

truly, 


I am, Sir, yours ~ . 
DWARD BUTLER. 


December 17, 1895. 





To THE Eprron or ENGINEERING. 

S1r,—Mr. Sidney Hollands’ letter in your last issue is 
very feeble; he carefully refrains from answering the 
points we made, and appears to consider that hectoring is 
a good substitute for argument. 

{n every oil or gas engine the parts of the engine must 
bear some respective proportion to one another. We in 
our calculation divided the ‘‘ 174 lb.” for the ‘‘ 4} indi- 
cated horse-power”’ in the way most favourable to Mr. 
Hollands’ statement among the different parts of the 
motor, and arrived at a weight for the cylinders that 
allowed ;*; in. thickness only. We were the better able 
to apportion these weights for each part of the motor, as 
we were probably the first to make a drawn steel tuke 
cylinder oil motor, and we have one now in the course of 
construction that we shall be glad to show Mr. Hollands, 
or any person who will call at our works to see it. We 
were undoubtedly the first to produce a vehicle oi/ motor ; 
this was in the winter of 1893 and the spring of 1894, and 
at the Stanley Show of 1894 we exhibited one of these 
motors, which attracted a great deal of attention. We 
believe further that we have the only successful kerosene 
carriage motor in Great Britain, Europe, or America at 
the present time, but this is in cast iron, We are well 
aware that there are many others now on the same track, 
but we believe all the existing engines, except, probably, 
one just recently completed, run with gasoline or other 


spirit at present. 

The model of the Pennington motor that is stated to 
have worked, we saw at the Royal Society of Arts meet- 
ing on Wednesday last, and certainly it is about the worst 
piece of workmanship it has been our lot to see, since 
some of the parts connected with moving pieces were 
soldered. 

Upon many of Mr. Hollands’ pointless remarks-we 
will make no comment, but we will point out that Mr. 
Hollands’ letter stated that a motor of 1741b. weight 
gave 4? indicated horse- power ; ib would appear this is now 
stated to be 20 lb. and 2 horse-power. Perhaps even Mr. 
Hollands will admit this is a considerable discrepancy 
even for an American narrative. 

Mr. Hollands carefully refrains from answering the 
point we made regarding the open-end cylinder, and as the 
model shown at the meeting referred to had the cylinders 
open, it is manifest that this motor on a dusty road, mak- 
ing 500 revolutions per minute, and grinding dust between 
the piston and cylinder, ** would not last half an hour.” 

Mr. Hollands, more thoroughly than we could show it, 
demonstrates in the following paragraph in his letter his 
complete ignorance of the subject of oil and gas engines, 
“* the long stroke”. . ‘has been proved to be an important 
condition on which the high thermal efficiency of this 
engine depends, in that it affords a long range of expan- 
sion, and conduces to the cooling of the cylinder by 
reason of the great fall of temperature at the completion 
of the working stroke,” 

As this motor is stated to be on the Otto cycle, it wil! 
be manifest to every engineer having any knowledge of 
internal combustion engines, either that this statement 
is the veriest nonsense, or the motor does not run on the 
Otto cycle. 

Mr. Hollands must reconcile his letter with the state- 
ment of the gentleman at the meeting referred to, who 
said in reply to the question why the Pennington motor 
did not compete in the Chicago competition, that the 
motor was booked to come over here. Lamest of replies. 
Weare confident, Sir, that this motor cannot be run with 
otl without a vaporiser, or else first heating with petroleum 
spirit, which, in our opinion, would condemn it as an oil 
motor, since both oi and spirit would be necessary. 

We bave now before us the account of the second 
Chicago motor carriage competition, and we find that there 
were six competitors, but the Pennington motor does not 
appear among them. We again repeat that if this motor 
were ready, and if (please note that two ‘‘ifs” are neces- 
sary, Sir) this motor, being ready, were the marvellous 
thing it is represented to be, why in the name of common 
sense did it not compete in the competition taking place 
in tts own neighbourhood and demonstrate its superiority ? 
The answer is obvious—in fact, Sir, it is clear that this is 
simply a financial boom, started upon what Mr. Penning- 
ton hopes to do with his motor, and not what has been done. 
The obvious thing to do is to run this cycle motor with the 
brake on, showing 2 brake horse-power for four hours, in 
the presence of disinterested and reliable engineers. This 
is the only true test, and until it is so tested it is the 
obvious duty of engineers to warn the public against 
having anything to do with the motor. Ib is so easy to 
make loose statements of the description of those in Mr. 
Hollands’ letter. Again, we would urge that this 2 horse- 
= motor of 20 lb. weight should be tested with the 

rake on before competent engineers having no interest in 
it. ours faithfully, 
Roots AND VENABLES, 
100, Westminster Bridge-road, London, 
December 17, 1895. 





WATER-TUBE BOILERS. 
To THE EpIToR oF ENGINEERING. 

Sir,—The current correspondence in ENGINEERING 
regarding the circulation in water-tube boilers, and the 
relative advantages of heated and non-heated down- 
comers, shows that the main causes of circulation in such 











** with power to add to their number. 





further experiments with a larger engine, using ordinary 


* We reproduce one of these diagrams, 
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boilers are very imperfectly understood by most of po 
correspondents. As during the last few years I have 
spent a great deal of time in making experiments on this 
subject, and have had constructed large working models 
of all the principal types of water-tube boilers, including 
the Babcock, Belleville, Yarrow, Thornycroft, and 
Niclausse types, with glass tubes ranging in diameter 
from 4 in. to 14in., and up to 5 ft. in length, I have 
had special opportunities for studying the action in water- 
tube boilers, and I now propose to give some description 
of what actually does take place in water-tube boilers. 
The causes of circulation in water-tube boilers are, first, 
the difference in density of the water due to difference in 
temperature when the fires are first lighted. Tois circula- 
tion is very sluggish. Second, when the water is all at ap- 
proximately the same temperature and steam is being 
generated, but not with sufficient rapidity to cause a break 
in the continuity of the water, a much more vigorous, but 
mainly local, circulation is set up by the entraining 
action of the bubbles of steam rising through the water. 


available rate, the circulation through the horizontal tube 
practically ceased, and more than half of each inclined 
tube was filled with foam jumping rapidly up and down, 
sufficient water falling through this to compensate for 
that converted into steam. In this case there is, of 
course, no true circulation, but plenty of commotion in 
the upper halves of the tubes. 

Fig. 4 shows my model of the Yarrow boiler. 
This is fitted with two external downcomers 1,*, in. in 
internal diameter, which can be readily closed when 
desired. 

With this model the circulation is certainly not any better 
when the external downcomersarein action, but seems to be 
worse, probably on account of the cooling of the water in 
the external downcomers. When I first commenced 
experimenting with water-tube boilers, my experi- 
ments seemed to show that external downcomers were 
necessary, but I soon found that the arrangement and 





proportions of my first apparatus were such as to give 
misleading results. The model of the Thornycroft boiler 
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Third, when steam is generated with such rapidity that in 
some part of the circuit there is steam or foam only pre- 
sent, a very rapid circulation takes place, due to the 
difference in density between this steam or foam and the 
continuous water in the downcomers, internal or external. 
These conditions are illustrated by the annexed dia- 
grams. 

In Fig. 1 the steam is not being generated rapidl 
enovgh to completely fill a portion of the tube B wit 
either steam or foam, and the continuity of the column of 
water in B being unbroken, the only cause of circulation 
is the entraining action of the bubbles rising through the 
water. 

Ia Fig. 2 steam is being generated more rapidly, and 
portions of the tube B are filled with steam to the complete 
exclusion of water from those portions. In this case a 
rapid circulation takes place on account of the average 
density of the substance in B being less than that in A. 
This kind of circulation is by far the most thorough, as 
none of it is merely local. When working at atmospheric 
pressure at rates exceeding about 2 1b. of steam per square 
foot of heating surface per hour, and with tubes 1} in. in 
diameter, the bubbles do not fill up the whole diameter of 
the tube, as shown in Fig. 2, but the upper part of the 
tube becomes filled with foam to the complete exclusion 
of continuous water. The circulation in this case is, of 
course, due to the difference in density between the foam 
in tube B and the corresponding column of water in tube 
A. The circulation in this case is also vigorous, but, as a 
considerable amount of water falls down from the foam, 
it is much more local, and not as thorough as in the last 
case. 

The alternating plug action shown in Fig. 2 ceases 
with tubes even of 4 in. diameter when the rate of evapo- 
ration is —_ increased, and in all the cases which I 
have tried when the rate of evaporation at atmospheric 
pressure exceeds 8 lb. per square foot of heating surface, 
the circulation is due almost solely to the upper portions 
of the tubes being filled with foam tu the complete exclu- 
sion of continuous water. Having found out the true 
causes of circulation, it is comparatively easy to see that 
by applying heat to the downcomer A, Fig. 2, the circu- 
lation will be improved providing the rate at which heat 
is supplied to this downcomer is below that which would 
cause a part of it to be filled with steam or foam to the 
complete exclusion of continuous water. 

The more heat given to the downcomer, the longer the 
column of foam in the upcomers and the more vigorous 
the circulation up to the limit stated above. 

The accuracy of this conclusion I have verified by ex- 
periments with the model shown in Fig. 3. 

When one tube was heated so as to generate steam at 
the rate of 8 lb. per square foot per hour, and heat sup- 
plied to the other at varying rates up to about one-fourth 
of this rate, the circulation was rae 4 more vigorous than 
when the downcomer was not heated. 

When both tubes were equally heated at the maximum 
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used in these experiments is shown in Fig. 5. With this 
the circulation is certainly improved by heatirg the down- 
comer up to the limit already mentioned. From this it 
seems to follow that the circulation in the boilers of the 
Darivg type, which have internal heated downcomers, 
must be better than in those of the Speedy type, in which 
the downcomers are external. 

In drawing conclusions from the above results, it should 
be remembered that the volume ofa given weight of steam 
at atmospheric pressure is about eleven times greater than 
that of steam at 180 Ib. pressure, and it is probable that 
when boilers of the Yarrow and Thornycroft type are 
ee the action will be similar to that shown in 

ig. 2, 
_ Fuller details of some of these experiments will be given 
in a subsequent letter, together with descriptions of 
experiments with and illustrations of the Babccck, Belle- 
ville, Niclausse, &c., boilers. 

I am, yours faithfully. 
W. H. Warkrnson. 

38, Bath-street, and 204, George-street, 

Glasgow, December 17, 1895. 





To THE EprTor or ENGINEERING. 
Srr,—With your permission we continue the considera- 
tion of Mr. Robison’s statements, commencing at para- 
graph 33, being the point reached in our letter which you 
kindly published in your issue of last week. 
33. Feed.— 4ll make-up of waste feed is with fresh water. 
distilling plant is placed on the ship for this purpose. 


A 


38. Fresh feed water, as before stated, is now usual in 
all vessels having high-pressure boilers. 


34. On the feed pipe to each boiler there is fitted at the main 
feed pipe a valve, and there is another graduated valve at the 
entrance of the feed water to the feed regulator. This graduated 
valve is much used in running the boiler, for the feed regulator 
is not entirely depended upon. The graduated valve is kept as 
far closed as possible, and allows the feed to enter the boiler in 
an amount slightly exceeding that required for the boiler. The 
regulator, which is almost always nearly wide open, is thus 
unable to let much more water in the boiler than c absolutely 
neceseary. 


34. Purely a question of practice. 
found with feeds during rough weather. 


35. The amount of lime added to the feed is about 111), per ton 
of feed water. 


35. The amount of lime used in practice is about one- 
fiftieth of this quantity. 


36. The throttle valve should be closed as much as possible, and 
thus the “priming” is reduced. There is more danger of 
“ priming” with salt water than with fresh water, and as even 
with fresh water there is never less than 10 per cent. of water tn 
the steam at the cylinders, there is great danger in the use of salt 
water of getting so much water that the working of the engines 
would be interfered with. There is always danger of tubes 
giving way with the use of salt water, and the boiler is then of 


No difficulty is 





no use wntil the tube ts replaced. 





36. As before stated, the steam upon all trials made for 
the purpose of ascertaining the true conditions of things 
has been found slightly superheated. Upon the evapora- 
tive trials of the Brennus this was found to be the case, 
the amount of water accumulated in the main separator 
being barely 1 per cent. with the boilers providing steam 
for full power. A leaky condenser, and consequent ad- 
mission of salt water to the feed, would not interfere with 
the working of the boilers or the speed of the ship. Both 
the Sindh and the Polynesien have had to run more than 
half of the voyage under these conditions without the 
slightest injury to the boilers, those of the former ship 
having been in use for nine years. 


87. The average life of the tubes is from two to three years. 


37. Considering the Belleville boiler consists practically 
of tubes only, how can such a statement as “‘ the average 
life of the tubes is from two to three years” be made? If 
such is the case, what can the French Government, the 
Russian Government, the English Government, the Messa- 
geries Maritimes Company, and others be thinking about ? 
It practically means reboilering the ship every two years. 

88. The causes of burning are the failing of the feed, or the 
internal corrosion in the tubes, which is the result of use ia what- 
ever conditions. 

38. It is usually the case that a boiler should be burned 
when the feed stops. Weare not aware that the Belle- 
ville boiler is an especial sinner in this respect. We 
believe that the Sharpshooter has been in commission for 
two years, during which period she has steamed some 
30,000 miles, and no inconvenience whatever has been 
experienced with her feeding arrangements. 


89 and 40. The feed regulator is liable to fail in use. The wire 
test placed on each regulator is used as often as possible, say every 
hour. Nevertheless, the regulators are apt to give trouble, by 
‘going to sleep.” This may be caused by the formation of 
deposits on the regulator-rods, or on the valve itself. Even dust 
on the outside of the regulator, on the moving parts, is liable to 
cause it to fail to act. As one of the engineers on the Australien 
said: ‘‘A regulator may not fail for four hours ; but then, again, 
three or four of them may fail in that time.” All the water levels 
are protected, and fully as much attention is paid to them as with 
the ordinary boilers, but frequently the regulator will fail, and the 
drop in the water of the boiler will not be noticed till too late. 
The great trouble with the regulator is that when the water is 
lowest the effort on the regulator is the greatest, and several times 
they have opened after the water had entirely disappeared from 
the boiler, and even when the boiler was red hot. In that case it 
is clear eomething bad to break. It was always a tube or tubes, 
In one case, tubes of every element in a boiler burned out at the 
same time, and due to the above cause. This failure of the feed, 
due to a failure of the automatic feed, is the cause of most of the 
accidents to the boiler. The engineers of the Messageries 
Maritimes have tried to do without the regulators, but have 
not succeeded in regulating the water well enough in this way 
to run them without a man on each boiler with that for his duty 
and nothing else, 48 soonas the regulator is found to have failed, 
which will generally be discovered when a tube bursts, the fires 
are drawn from that boiler. I+ requires about 10 minutes to empty 
a boiler and to burn out a tube after the regulator fails, 


39. This statement is entirely at variance with the facts 
as proved in actual practice. It is enough to know that 
engineers who have been at cea with these vessels for 
years have such confidence in the automatic feed regulators 
that they are content to run the boilers without gauge 
glasses, and that the large vessels of the Messageries 
Maritimes have only one stoker in charge of the full 
number of boilers which may be steaming, say 16, for 
attending to the feed, and only one stoker would be re- 
quired if they were steaming with the full number of 20. 

40. In reply to this sso. ag 2 generally, we can only 
say that the engineers speak highly of the feed arrange- 
ments, and we have the same account of H.M.SS. Sharp- 
shooter and Ohio. If the feed is interrupted the steam 
gets superheated, and one or more of the fusible plugs 
fitted in each of the Messageries Maritimes boilers, so 
splendidly described by Mr. Robison, melts out. Fancy 
the firemen continuing their work steadily with 12 steam 
jets 4in. in diameter blowing into the casing at 230 Ib. 
per square inch. 

41. Steam.—The bafile plates in the reservoir at the top of the 
boi’ers Go not prevent the carrying away from the boiler of about 
50 per cent. of water in the steam. The separator reduces this 
amount about fivefold, and the reducing valve makes a further 
though unimportant reduction in the amount of water in the 
steam. There is not, in genera], enough water in the steam to 
interfere with the working of the engines, though this eometimes 
occurs. 

41, Careful tests have shown that the water passing 
away with the steam into the main separator, excepting 
when the engines are suddenly started, only equals about 
1 per cent. (see Brennus). The statement of Mr. Robison 
that 50 per cent. is carried over is too manifestly absurd 
to be seriously entertained. 

42. The trap on the seyarator does not work well. It is designed 
to be automatic, but is always worked by hand. 


42, The trap on the separator is reported by the engi- 
neers of the vessels to work perfectly. 


43. The quantity of steam required was so great that it was not 
possible to make enough fresh water tomake up the waste feed. 


43. Cleaning by steam. This criticism is idiotic. The 
author appears to ignore the number of cubic feet of steam 
produced by 1 lb. of water, He never appears to have 
seen the effect of a jet of high-pressure steam on the soot 
and ashes deposited on a boiler. Ifthe steam jets used by 
the Messageries Maritimes Company are so very un- 
economical and so very unpractical, Mr. Robison has 
lost a splendid opportunity of inventing a patent econo- 
mical universal United States Navy steam tube cleaning 
apparatus. 

44. Banking fires in these boilers is bad for the tubes. The 
water has no circulation to speak of, and that in the lower tubes 
soon becomes highly concentrated. The slow evaporation sends 
the steam to the reservoir at the top of the boiler, and the steam 
being there condensed, the lightest water remains at the top of 
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the boiler, and the heavy water, containing all the sediment, at the 
bottom and in the lowest tubes. 


44. Having boarded these ships after a voyage from 
Australia to Marseilles, after stopping at various porte 
under banked fires, the tubes, on being inspscted, were 
found perfectly clean internally. 

45. Cleaning the Boilers Completely.—  . e 
As summed up by one of the ship’s engineers. 

45. Question of engineer’s practice. Like all boilers or 
other parts of machinery, it requires cleaning. 

46. Itis rare that there is suficient priming to interfere with 
the working of the engines, although it is always considerab‘e. 


46. If itis true that there is seldom sufficient priming 
to interfere with the working of the engines, how about 
Mr. Robison’s statement that 50 per cent. of the water 
goes over with the steam ? 

47, The Belleville boilers are much less economical than the 
ordinary ones, and the cost of making repairs to them is greater 
than for Scotch boilers. Besides this, their first cost is greater. 


47. With regard to the economy, see the statements of 
the chief engineer of the Messageries Maritimes line as 
quoted in a preceding paragraph. 

48. Jf you want Belleville boilers you must have engineers 
ev rywhere. 

48, Early in Me. Robison’s report he gives us the 
engine-room complementof the Australien, and considering 
she is a vessel 500 ft. long, 10,000 tons displacement, steam- 
ing an average of 15 knots from Marseilles to Australia, 
one engineer on watch cannot be considered excessive. 
We doubt whether there is a steamer of the dimensions 
and power leaving English waters in a similar condition 
as regards number of engineers; there are four all told, 
three watch-keepers and chief. How does he reconcile 
this with his statement, or rather the statement of his 
informant, that with Belleville boilers you must have 
engineers everywhere? We have seen the engineer both 
night and day keeping watch, and there never was easier 
work ; that gentleman is generally to be found with his 
hands in his pockets and his back against the bulkhead. 


49. It seems to me that there is no doubt that the ordinary 
(Scotch) boilers are the bo‘lers to have, and that there is no we 
of bothering onzse'f with all this machinery. 


49. Nothing like a good Conservative for a reliable 
opinion upon a new departure. The expression of opinion 
about ‘* bothering oneself” as given herewith effectually 
reveals the true value of Mr. Robison’s report. 


50. If the regulator sticks, the boiler must be put out of use. 


50. Can and has often been fed by hand. The auto- 
matic regulator is, of course, preferable. 


51. The automatic separator trap is not satisfactory, and is 
always worked by hand. 


51. Absolutely untrue ; this is one of the best working 
fittings in the ship. 


52. The cost of running the engines of the Australien during 
the year 1893 was 2.30 lb. per indicated horse-power. 


52. The Messageries Maritimes latest report to us gives 
the average as about 1.8 lb. per indicated horse-power. 


53. The estimates for this ehip called for aspeed of 19 knots on 
the trials (17.52 realised), and for 17 knots in ordinary running 
(14.60 realised), The cost of the power was set at 1.54 1b. per 
indicated horse-power. Is is evident that these boilers have not 
been remarkable in their economy. 


53. The Messageries Maritimes boats were built for a 
maximum speed of 174 knots. The Polynesien did 18. 
If they run at about 15 knots it is only because the com- 
pany does not care to waste coal trying to outrun the 
time for delivering the mails, As a matter of fact, in 
the trooping season, when the proportion of passengers is 
high, they run at 154 knots regularly. 


54. On the ships of this line which use Scotch boilers, and those 
of an old type with pressures of 90 1b. and 100 Ib., with old com- 
pound engines, the cost of a horse-power during the year 1893 
was 2.02 lb. per hour. If the use of triple-expansion engines gives 
an economy of 20 per cent., the cost of the Belleville boilers in 
coal alone exceeds that of Scotch boilers by 42 per cent. 


54. Statements as wild as they are extraordinary, and 
which cannot be considered seriously. 


BELLEVILLE BOILERS IN THE FRENCH Navy. 
55. Nearly one half of the vessels now being constructed for the 
French Navy are to be fitted with Belleville boilers, Those now in 
use have given fair satisfaction. 


55. A strong testimonial to Belleville. 


£6. On the ships now fitted with these boilers, a filter is always 
used between the air pump and the feed pumps. Lime is always 
added to the feed water in much the same way as on the Austra- 
lien. The automatic feed regulators have given poor results in 
the Navy, and the satisfaction is less than with the Messageries 
Maritimes. In some cases the feed regulators have been taken off 
the boilers, and the feed regulated entirely by hand. Great diffi- 
culty is experienced in properly regulating the check valves, but 
this is thought to be better than relying on the regulators, 


56. Upon the highest authority, we can state that this 
is absolutely untrue and has never been attempted ; more- 
over, it entirely contradicts Mr. Robison’s previous 
assertion that the boilers cannot be fed by hand. 


57. The lack of economy cf these boilers has been condemned 
in the Navy as in the merchant marine. On the trials of the 
Brennus, a battleship fitted with Belleville boilers, and the largest 
ship, in point of power atleast, to be fitted with them, the results 
of the preliminary trials were most unsatisfactory. The coal per 
indicated horse-power was 3.95 /b. on one trial, and later, when 
the firemen had become more accustomed to the boilers, this 
figure was reduced to about 2.45 lb, This is at the most economical 
rate of speed for the ship. 


57. The Brennus has only lately been put on trial, in | f 


fact, the trials are not yet completed. So far as they 
have gone, the results of the trials are as follows: For 
13,500 indicated horse-power the coal consumption is 





2.024 lb. Considering the type of vessel and machinery 
and all circumstances, this is a very good performance, 

58. It may be interesting to compare these trials with those of 
the boilers of the Jemmapes fitted with D’Allest boilers, and with 
those of the Friant fitted with Niclausse boilers. Th: Jemmapes 
burned at the reduced rate of speed for which the Belleville boilers 
in the Brennus were tried, 1.841b., while the Friant burned 
1.94 Ib. at the same reduced power. 


58. Generally, when tried under similar conditions 
with other water-tubs boilers, Balleville has beaten iss 
opponents by 5 to 10 per cent. greater evaporation per 
foot of heating surface. 


We must, for the present, discontinue these remarks. 
If you will be se good as to afford us space ia your issue 
of next week, we trust to make a few concluding observa- 
tions, 

Mavupstay, Sons, AND FIELD. 

Lambeth, S.E., December 18, 1895. 

To THE Epiror or ENGINEERING. 

S1r,—I have to thank you for the editorial notice with 
which you honoured my letter which appeared in ten 
issue of the 6th inst., but I beg to point out that you have 
gone beyond the simple proposition which I was endea- 
vouring to prove. Let me state the case thus: 

Many engineers entertain the opinion, which, perhaps, 
at first sight, is a natural one, that heat applied to a down 
tube necessarily impedes circulation. Mr. Maxim wrote 
to ENGINEERING to controvert this, and showed that such 
an impression was erroneous. My letter, following his, 
was designed to prove that, provided a sufficient 
momentum of circulation, such as ordinarily exists in 
practice, had been established, any heat applied to a down 
tube, which had previously not been heated, not only did 
not retard the circulation, but actually accelerated it bya 
force equal to the buoyancy of the bubbles generated in 
the down tube. 

Of course, it is obvious that a boiler with its down tubes 
screened off is not of the same power as the same boiler 
with all tubes exposed to the heated gases, nor did I 
represent it as such. In order that it might be made so, 
the heating surface would have to be proportionately 
increased, the weight being augmented by the additional 
parts. All this, however, may obscure the point at issue, 
which is, Does heat, applied to a down tube, impede cir- 
culation? I am glad to see, Sir, that on this simple issue 
we are in accord, for you say ‘“‘the circulation would io 
each case bs proportional to the heat imparted to the 
water.” This is, in effect, a more concise statement of my 
own contention, viz., that every unit of heatimparted to the 
tubes has its full effect in increasing the circulating 
force, whether the down tubes receive part of that heat or not. 
Further on you state that my line ot reasoning would tend 
to ehow that if all the heat applied to both the up and 
down tubes together were applied only to the down tubes, 
circulation, once established, would be maintained. 
Although it is a very extreme case, yet this ‘curious 
deduction” from my arguments can be actually realised. 
Circulation, under such circumstances, is, as yousay, very 
unstable, but this is due to the *‘ geyser action” in the 
up tubes, which, under many conditions, and especially 
when the vertical length of the tubes is comparable with 
the whole pressure head, is sufficiently marked to cause 
impulsive and intermittent generations of steam tending 
to a reversal of the circulation, which, if once set up, 
would become permanent; but at high pressures, when 
the ‘“‘geyser action” is less and the circulation more 
steady, there is no difficulty in maintaining a continuous 
current with the down tubes only heated ; in fact, I have 
to-day been present at an experiment at Messrs. Yarrow’s 
yard where this has been effectually demonstrated. 

With Mr, Maxim I entirely agree that any motion of 
the bubbles through the water in the down tubes would 
somewhat tend to diminish the circulating force, but I 
apprehend that this would only seriously affect the ques- 
tion in cases where the circulation is sluggish, and might 
probably be disregarded in such boilers as are subject to 
the present discussion, in which the movement of the 
water is very rapid. 

In the practical problem of circulation in water-tube 
boilers there are so many influences at work that ib is 
impossible to treat them all in a single letter. I do not 
presume to discuss the merits of different types of boilers, 
but I am contending for a simple physical principle, viz., 
that when the velocity of circulation is considerable, any 
heat applied to the down tubes, as in the Yarrow boiler, 
has its full effect as a help to the circulation. 

I may add that my own experiments, and those which 
I have witnessed at Messrs. Yarrow’s works, have, up to 
the present, entirely confirmed the views which I have 
expressed. 

Yours truly, 
CaRLTON J, LAMBERT. 

Royal Naval College, Greenwich, S.E., 

December 16, 1895, 





To THe Eprror or ENGINEERING. 

Srr,—I regret that want of present leisure prevents my 
dealing with Mesrs, Maudslay, Sons, and Field’s letter of 
last week in the way such a charming but fallacious piece 
of special pleading deserves; but I append a few rough 
notes on some of its more salient features. 

Messrs. Maudelay seek to impugn the correctness of Mr. 
Robison’s statements by pointing out an error he made 
in the length of the Australien. Of course, they are aware 
that M. Edouard Gaudin in his report to the Board of 
Admiralty made a similar error, stating the ships were 
ra ft. long and 10,000 tons displacement, which is not the 


Mensrs. Maudslay seek to hide the imperative necessity 
for fresh water for Belleville boilers by saying all boilers for 
high pressures must have fresh water. With cylindrical 





boilers it is preferable, but nob absolutely necessary ; and 
although evaporators are now common, they are far from 
universal, and with intelligent management of the boiler 
no ill effects accrue. Ofcourse Messrs. Maudslay know of 
the incident on M. Gaudin’s voyage, when a sea cock con- 
nected to the fresh-water tank was inadvertently opened, 
and they are no doubt familiar with that gentleman’s 
graphic description of the panic that followed. No harm 
was done, but the reserve of fresh water is carried all the 
same. 

Messrs. Maudslay seek to hide the necessity for the auto- 
matic feed by alleging that it is a fitting coming into general 
use for all types of boilers, which is not a fact, but which 
is a style of argument used with great success to hood- 
wink the Admiralty. Very large installations of cylin- 
drical boilers are fed without difficulty by the check 
valves; to use an automatic arrangement that will salt up 
is foolishness, for if there should be any difficulty with 
the feed there is ample time to take remedial measures. 
With the Belleville there must be automatic feed or a 
man at every boiler; the water musb be fresh or the feed 
gear will go wrong; if it does go wrong the boiler is 
burnt before anything can be done. It is a necessity, and 
cannot be made a virtue by any argument. 

Messrs. Maudslay object to the expression that the 
Belleville pump makes tne boiler, but a few weeks ago 
they argued, in the case of the Ohio, that it did, and 
subsequent events have proved theircase. If an automatic 
= like Weir’s will not feed a Belleville boiler but 

elleville’s pump will, then it is because the motor force of 
the latter is in excess, in other words, it takes more steam. 

Messrs. Maudslay hint that a disregard of M. Belle- 
ville’s advice had something to do with untoward events in 
the North- West and North Land, but some months ago Mr. 
Sampson wrote to the Zimes and said there was no trouble 
with their boilers, they gave more steam than was required, 
it was the engines that were at fault. Must a shipowner 
get M. Belleville to design his engines as well as his 
pumps and boilers, or was Mr. Sampson making a public 
statement that was incorrect ? The report of the United 
States naval engineer officers sent to investigate the 
working of the North-West shows which of these alterna- 
tives is the reasonable one. 

Messrs. Maudslay objsct to the statements as to the 
necessity for constant repairs of Belleville boilers, but they 
took no steps to contradict Mr. Howden’s assertions as to 
the behaviour of the Tamise, and the frequency of her 
lying up. Of course they are aware that M. Gaudin saw a 
defective element replaced in quite a new ship, and that he 
describes it as the heaviest repair required, taking six or 
seven hours for the removal of the defective, and installa- 
tion of the spare element. If only one tube were burst 
the result is the same in putting the boiler out of action 
all that time, although a small percentage of the total 
tubes requires actually replacing ; what we want to know 
is the percentage of elements requiring to be dismounted 
temporarily or otherwise per annum. 

Messrs. Maudslay seek to minimise the danger of the slow 
circulation in their boiler by a ridiculous comparison with 
the furnace crown of a cylindrical boiler. In the latter 
case, a8 soon as a bubble of steam is formed it is free to 
follow its natural course and rise immediately to a sur- 
face overhead ; in the Beileville a bubble formed, say, in 
the lowest tubs, has to travel with the water the full 
length of all the tubes in the element, and if the circula- 
tion is checked its course is checked also, perhaps with 
disastrous effects; how disastrous, several engineers, 
‘*eminent and otherwise,” are now demonstrating in En- 
GINEERING with a view to showing how good their own 
or their pet boiler is, and how defective every one else’s 
is; of course none of those gentlemen consider the Belle- 
ville worth notice. 

Messrs. Maudslay think that the number of fittings in 
connection with the Belleville boiler is a mere nothing ; 
they are very smalJ. Nevertheless, they must be kept in 
perfect order, or there is a great waste of water, a point they 
conveniently ignore. They are, of course, aware that M. 
Gaudin found the waste of water so great, and the conse- 
sequent drain on the evaporators so severe, that after 10 
days’ steaming at 5000 horse-power, instead of 12 tons of 
fresh water per day being forthcoming, there were only 
4 tons, the reserve tank being drawn upon for supply. 
As the Terrible is to be able to steam as long as coal can 
be had at 25,000 horse-power, there will be just five times 
the reserve water tobecarried. Messrs. Maudslay might 
say how far this will bs off 1000 tons, and whether it is 
strictly fair to omit this absolutely necessary item in 
comparing the weight of the Terrible’s boilers with an 
installation of cylindrical ones for which there would be 
no necessity to carry a single ton of reserve water, the 
evaporators being sufficient. 

Messrs, Maudslay point with glee to the fact thatalthough 
there are 26 men on a watch in the Australien, only one of 
them is an engineer ; but they do not say what the 25 are 
for, the engines going easily, and only 5000 horse-power 
being indicated. Ofcourse they are aware that M. Gaudin 
says it was a fireman who made the unfortunate mistake 
about the sea cock ; so it appears that firemen are carried 
in place of junior engineers, for merely routine work, in 
point of fact, to supervise the working of all the fly traps, 
and touch them up when they refuse duty. The actual 
firing is done by the Arabs, good men as far as my experi- 
ence of them goes. - 

Messrs. Maudslay say no great experience is required 
to fire the Belleville boiler, about two days are enough 
for theirmen. It is a pity they did not lend some of 
these two-day men tothe Admiralty for the Sharpshooter, 
because a year after she began to run, the House of 
Commons was told that the best performance was 2300 
horse-power, on 2.35 Ib. of coal per indicated horse-power 
per hour, and six months or so still later they got up 
to 2200 horse-power on 1.7 lb., so this progress is due 
to experience over considerably more thaa two days. 
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Besides, the French have had a quarter of a century’s 
experience, but the other day the Bugeaud on tri 
showed a most appalling consumption, which, if Messrs. 
Maudslay’s claim as to the economy of the boiler has a 
solid basis, must have been due tothe inexperience of the 
firemen, and nothing else. So, too, with the Tamise, 
but perhaps in her case they change the firemen every 


day. 

Sienee. Maudslay repeat the old story about the Mes- 
sageries boats running at an easy speed, far below their 
capabilities, simply because competition does not require 
them to go any quicker than 5000 horee-power will drive 
them. Of course they are aware that M. Gaudin’s experi- 
ence was that with 18 boilers in use, burning Australian 
coal, it was adifficult matter to maintain 5000 horse-power, 
fires were cleaned twice every watch, and clinker drawn 
out whenever it could be got hold of, and after three days 
each boiler was put out of action in rotation for cleaning, 
so that more than 18 boilers could not be used. Perhaps 
this perpetual cleaning of fires accounts for the number of 
men carried in the stokehold; and of couree, they are 
aware that the Messageries Company’s service is being 
entirely remodelled next month. The Australian steamers 
are to call at Colombo, taking mails and passengers for 
China and Japan, as well as Australia, and the same way 
home. The company find it preferable to risk the discon- 
tent of China passengers at being transferred at Colombo 
every alternate sailing, so long as the ag 4 is pretty 
full, rather than run the Australian boats half empty. 
Messrs. Maudslay’s statement that the Intelligence De- 

artment of the Admiralty learnt that the Messageries 
~~ were fast becoming the favourites on the Australian 
route, on account of their speed, refers to a time when 
only two of the boats with Belleville boilers were running, 
with two older ones. Since then two new ones have taken 
the place of the older type, but the company has now to 
rearrange its sailings with a view to utilising the vacant 
accommodation. Why not accelerate the speed of the 
ships and maintain the supremacy of the line, if speed 
gave it that supremacy? way Papen they cannot, 
and no mercantile shipowner, or his engineering adviser, 
would accept Messrs Maudslay’s or the Naval In- 
telligence Department’s views on this subject for one 
moment, ‘ 

Messrs. Maudslay were somewhat sceptical of Mr. 
Howden’s statementthat the Armand Behic, on arriving at 
Melbourne after her 30 hours’ race with the Australien, had 
burntall the paint off her funnels ; according to theiraccount 
the rate of combustion on that occasion would not entail 
any waste of heat. Of course they are aware that in the 
fourth ship, Ville dela Ciotat, there are air casings carried 
quite half-way up the funnels, so that if it does become 
necessary to do a little hard driving there will be no fear 
of the funnel setting fire to the boats or awnings, or 
roasting the officer on the bridge. 

Messrs. Maudslay are delighted that after all the Mes- 

eries Company decided against cylindrical boilers for 
the Ernest Simon, but that does not prove the absolute 
superiority of the Belleville, any more than it proves the 
absolute inferiority of the cylindrical boiler as designed in 
France. Of course they are aware that the Seine, a sister 
ship to the Tamise, of rather earlier date, has cylindrical 
boilers, six of them, with 335 square feet of grate and 
9720 equare feet of heating surfaces, and that she is not 
so fast as the Tamise, ergo, the Belleville is the better 
boiler. But when a British firm tackled the job they did 
not require six boilers nor 335 square feet of grate to beat 
the Tamise, much less the Seine; four good cylindrical 
boilers were quite enough, more than enough, and when 
we can do that sort of thing and the French cannot or 
will not, it is no use arguing from French experience or 
practice that we are going to gain anything from Belle- 
ville boilers. y 

Messrs. Maudslay are indignant at the assertion that 
the Belleville burns 42 per cent. more coal than cylindrical 
boilers for the same power. Of course they are aware of 
the relative rates of combustion of the Seaford and 
Tamise, 27 and 37 tons per round trip respectively ; and 
this is near enough to 42 per cent. for all practical pur- 
poses, to prevent either the Brighton Company or any 
other English concern from using such an arrangement. 
Besides, if the four boilers in the Seaford are only small 
—their dimensions have not been published—they must be 
very hard driven, worked uncer most disadvantageous 
conditions, yet they proved superior to the much larger 
installations, both cylindrical and Belleville, in the two 
French boats ; showing that the French boiler difficulty 
is merely a matter of choice between two evils, a diffi- 
culty not felt in this country. If the Seaford’s boilers 
were large ones, say with the furnaces and heating sur- 
faces of the Sylvania, working them under forced draught 
in a closed stokehold is not conducive to economy, and 
had Howden’s or the Ellis-Eaves system been used, the 
excess of consumption in the Tamise would have been 
nearer 60 per cent. than 40. : - 

Messrs. Maudslay do not relish comparisons between their 
boiler and the Lagrafel-D’Allest. Of course they are aware 
that the French torpedo cruiser D'Iberville is fitted with 
boilers of the latter type, having rather less grate and heat- 
ing surfaces than the Tamise, and in both cases steam was 
supplied to the engines at 1701b, pressure. Then both ships 
have engines of nearly the same diameter of cylinders 
(D'Iberville, two low-pressure), the Tamise having the 
longer stroke. Moreover, both ships are about the same 
length, but the D’Iberville is 3 ft. narrower, draws 2 ft. 
more water, and is 100 tons less displacement. But the 
D'Iberville on trial indicated 5060 horse-power, and 
steamed 21.6 knots, agg eclipsing the Tamise, or 
Speedy, or Sharpshooter. Perhaps it may be urged that 
the reduced beam and displacement helped to this result, 
atany rate as regards speed for power. Very well, then, 
the Seaford was 5ft. wider than the Tamise, and 100 tons 
greater displacement, so she should require more 





So if 4000 represents the usual 
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Tamise for the same speed ; as far as I can learn it is some- 
thing nearer 3500 than 4000. This still further increases the 
consumption of coal per indicated horse-power per hour 
in the Belleville as compared with the cylindrical boiler, 
over 40 per cent. already. And if the engines of the 
Tamise are good for 3500 horse-power with 170]b. pres- 
sure, and the Sharpshooter’s on trial gave 2200 with 
150 lb., how does the performance of the Tamise bear 
out Mr. Durston’s deduction from the Sharpshooter, 
bearing in mind the rapid advance in consumption with 
increase both of power and steam pressure? 

Messrs. Maudslay are quite confident there is a saving in 
space by using Belleville boilers. Of course they are aware 
that in view of Mr. Howden’s statement of the space 
that would be occupied in the Terrible by an installation 
of cylindrical boilers, with his system of forced draught, 
the Admiralty people shrank from exposing to public gaze 
the outrageous absorption of space in the Terrible. They 
arealso aware of the wide difference in the space occupied 
by the boilers of the North-West and Kensington for the 
same power, by similar engines, working at the same pres- 
sure. The best plan would be to give us a diagram showing 
the actual space occupied in the Kherson, and by an alter- 
native installation of cylindrical boilers. We would then 
see just what Messrs. Maudslay’s ideas are re the latter 
type. 

Messrs. Maudslay are equally confident that there is a 
large saving in weight, so large that there is no need for 
using any questionable means in proving this. They are, of 
course, aware that the machinery of the Cesar, which 
they are now constructing, is ay, a duplicate of 
that of the Royal Arthur, but the weight is greater. Will 
Messrs. Maudslay say how much of the alleged weight of 
the machinery of the new battleships is water carried in 
the double bottom for boiler purposes? This water is not 
anecessity. Carrying it is purely a voluntary act ; where 
Belleville boilers are used it is involuntary, but in order 
to give a fictitious value to the Belleville, this weight in 
the battleships is being debited to the cylindrical boilers, 
and the Admiralty Board and the country are deluded. 
Perhaps Messrs. Maudslay can explain. 

Messrs, Maudslay are quite sure about the dryness of 
steam supplied from Belleville boilers, too dry they say. Of 
course they are aware that not long ago the Sharpshooter 
broke a cylinder cover, and afterwards iv was found that 
her steam pipe was burst ; perhaps these resulted from too 
dry steam, as things generally go by contraries with the 
naval people. Or, alternatively, it was in just starting the 
engines, a time when Maudslays admit the steam is very 
wet. Imagine the Terrible in action, with her engines 
stopped, and then having to go ahead full speed suddenly 
to avoid something dangerous ; what are we to expect? 
Presumably a smash-up after the fashion of the City of 
Paris, only a trifle more dramatic in its intensity. But 
perhaps this is one of the tactical advantages we hear so 
much about. 

Mesers, Maudslay claim that the Belleville boiler increases 
the all-round efficiency of the ship. Of course they are 
aware of the difficulties under which the Brighton Com- 
pany labours in its competition for Continental traffic, and 
of the necessity for their having the most efficient vessels 
it is possible to construct. They are also aware that in 
the Tamise and Seaford they have had far and away the 
best test of the relative merits of the two systems that 
has yet been afforded. They are also awarethat, having 
to build a new vessel to replace the Seaford, they have de- 
cided on cylindrical boilers for her. Now, if Messrs. Mauds- 
lay’s claim is just, the Brighton Company has wilfully and 
deliberately thrown away an opportunity of increasing 
the efficiency of the new ship, and of the whole service. 
What I ask Messrs. Maudslay to do is this: State fully 
—using the Tamise as illustration—what it is the 
Brighton Company have sacrificed by refusing to adopt 
the Belleville boiler for the new Seaford. Firstly, in 
space and weight taken up as affecting the dimensions, or 
suitability of internal arrangements, or effect on the resist- 
ance of the necessary model. Secondly, in cost of working, 
coal, repairs, and men, pointing out especially the ability 
to maintain continuity of running. I do not criticise, I 
simply ask Messrs. Maudslay to give us the reasons for 
the faith that is in them by showing the positive harm 
the Brighton Company has done iteelf by its scepticism, 
and the positive good that would have accrued to it by 
simply copying the Tamice, Any further illustrations 
Messrs. Maudslay may wish to put in they can take from 
the Ohio. 

If Messrs. Maudslay will show this by a letter, the pro- 
fession at large will see precisely the line of argument 
which has so guided the Admiralty. Inthe action of the 
Brighton Company re the new ship, the Admiralty can 
see how utterly ineffective such arguments are, in the 
face of facts that Messrs. Maudslay can neither deny nor 
explain away, to men with pockets to keep replenished 
and reputations to maintain. 

Tam, Sir, yours obediently, 
ARGUS. 


To tHe Eprror or ENGINEERING. 

Sir,—Referring to the discussion of water-tube boilers 
in your recent issues, and: the necessity or otherwise of 
having outside down-pipes, I beg to state that we shall 
be pleased to exhibit, after Christmas, our experimental 
appliances which throw considerable light on the laws 
governing circulation in water-tube boilers. 

I am sure the results we can show will prove interesting 
and instructive, especially now that boilers of this class 
are attracting so much attention. 

_ We would propose to show our apparatus here in opera- 
tion on the first Saturday in January between the hours 
of 1 and 3 p,m., and we invite any gentlemen interested 
in the subject, whether competitors of ours or not, who 





may desire to see the experiments, to apply as early as 
possible for tickets, which will be issued to the full extent 
of the space available. . 

I take this opportunity of expressing my appreciation 
of the lucid remarks made in your columns on the 22nd 
ult. by Mr. Maxim, and on the 6th inst. by Profesor 
Lambert. 

Of course it will not be inferred that Iam endeavouring 
to detract from the merits of the Thornycroft and 
Normand boilers, the success of these being beyond 
question. 

T remain, Sir, yours truly, 
. F. Yarrow. 
Isle of Dogs, Poplar, Londor, E , December 12, 1895. 








Personat.—The business of Messrs. Baird, Thompson, 
and Co., of London and Glasgow, has been acquired by a 
new company who are now carrying on the same under 
the name and title of the ‘“‘Grahtryx” Ventilating and 
Engineering Company, Limited, at Charlton Engineering 
Works, Islington, London, also at Glasgow and Bir- 
mingham. 





Tue InstituTION oF ELEcTRICAL ENGINEERS.—Ab the 
meeting of this Society held on Thursday, December 12, 
Dr. John Hopkinson, M.A., F.R.S., was appointed pre- 
sident for the ensuing year. The other new appointments 
were: As vice-president, Professor S. P. Thompson ; as 
ordinary members of Council, Henry Edmunds, Professor 
J. A. Fleming, F.R.S., Dane Sinclair, J. W. Swan, 
F.R.S. ; as associate members of Council, Captain W. P. 
Brett, R.E., H. W. Miller, Sydney Morse. The annual 
dinner was held last Friday evening, Mr. R. E. B. 
Crompton being in the chair, and H.R.H. the Duke of 
Cambridge the guest of the evening. The Duke pro- 
posed the toast of ‘‘The Institution of Electrical En- 
gineers,” which was responded to by Mr. Crompton in a 
very effective speech, 





New ZEALAND GOVERNMENT RaiLways.—In the year 
ending March 31, 1895, the grossreceipts of the New Zealand 
Government railways declined 21,141/., and the net re- 
ceipts 18,7431. The ratio of the working expenses to traffic 
receipts advanced from 62.70 per cent. to 63.62 per cent., 
while the interest earned on the capital invested declined 
from 2/. 17s. 9d. per cent. in 1893-4 and 3/. 10s. per 
cent. in 1892-3 to 2l. 14s. 6d. per cent. in 1894-5, The 
railways, however, earned about 40,0007. for services 
rendered to the colony, but not paid for. Had this 
amount been credited, the earnings in 1894-5 would have 
been 2/. 198, 3d. per cent. upon the capital expended. 
The number of passengers declined 7123, and the goods 
traffic fell off to the extent of 5367 tons, and this notwith- 
standing that 45 additional miles of line were opened 
during the year, and that the total mileage travelled was 
greater by 108,389 miles. There was a decrease of 3199/. 
in working expenses. 


Tuer Fioatine Dock at Supic, PHtnipprngt IsLaANps, 
—The tenders for the installation of the self-docking 
floating dock at Subic, in the Philippines, which the 
Royal Spanish Navy had asked for, were opened at 
Madrid on Saturday, the 16th inst. The tenders sent in 
were fairly numerous, and the differences of prices very 
great. As regards the actual sums quoted, that sent in 
by Messrs. Palmer, of Jarrow (122,500/.) was the lowest, 
but it is understood that this sum does not include the 
customs duty in the Philippines, which amounts to about 
6l. a ton for worked material. e@ next nearest is that 
of the Maquinista Terrestre y Maritima of Barcelona, 
working with Messrs. Clark and Standfield, of London, 
whose tender for the dock delivered free of duty at Subic 
amounts to 133,270/. The dock in question will be 
capable of taking in merchant vessels up to 475 ft. long or 
more, and also of dealing with ironclads up to a beam of 
75 ft., a draught of 28 ft., and displacement of 12,000 tons. 
It is proposed to build the dock in Spain of Spanish 
material, and as the raw steel there costs something over 
81. a ton, the price asked for the dock, considering its 
size, does not seem to be unreasonable, and is, of course, 
vastly cheaper than the cost of a graving dock of equal 
dimensions. The time required to complete the dock, 
including re-erection at Subic, will be under two years. 





East Lonpon Trapss, InpustRigs, AND ARTS EXxut- 
BITION.-—An industrial exhibition is to be held next June 
at the People’s Palace. H.R.H. the Prince of Wales has 
accepted the position of Hon. President, whilst Mr. A. F. 
Hills is the chairman, Mr. Spencer Charrington, M.P., 
the treasurer, and Messrs. Harold Boulton and Ernest 
Flower, M.P., the honorary secretaries. Offices have 
been secured at 64, Cannon-street, E.C. The salient 
features of the exhibition, in addition to the usual indus- 
trial exhibits that may be expected from manufacturing 
firms, are: 1. A special section for the work of individual 
craftsmen. 2. A section for the work of apprentices and 
of students at the various London polytechnics; the mos 
important of these institutions all over London are ex- 
pected to take part in the exhibition. 3. There is also 
a@ women’s section. Provision will be made for a con- 
tinuous series of concerts and other entertainments during 
the exhibiticn, Mr. Edmund H. Lloyd, of the Military, 
Naval, and Chicago Exhibitions, has been engaged as 
manager of the exhibition. The committee desire to get 
together a guarantee fund of from 80001. to 10,000/., and 
their exertions during the last eight months have already 
brought them in more than 6000/. Donations towards 
the objects of the exhibition to the amount of 1000/. have 
also bsen received. 
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INDIAN RAILWAY POLICY. 
To THE EpitoR OF ENGINEERING. 

Si1rz,—The ordinary English schoolboy has read about 
the golden age of Pericles; he knows the dates of the 
battle of Marathon or Cannae; he could write an essay on 
Scipio Africanus Minor, Socrates, or the Gracchi. But 
what schoolboy has heard of the adventures of Baber, the 
invasions of Mahamad of Ghazni, the great Emperor 
Akhbar? What Ebonian or Harrovian could tell the 
dates of the battles of Panipat, Plassy, or Assaye? The 
ordinary English lad fancies he knows all about the light- 
ing of the Parthenon, the mysteries of the Oracle of 
Delphi, the struggles between the Patricians and Ple- 
beians ; does he know anything at all about the Taj 
Mahal, or the famous god Sri Krishn Chand, worshipped 
by at least fifty millions of people? Has our schoolbo 
ever come across the words ‘‘zemindari” and ‘' ryotwari,” 
and if so, did he not pass them by as quite too unintelli- 
gible? If you were to ask a sixth-form boy oe 
** Where are the Nulla Mullays?” would he not probably 
reply, ‘‘ In Greece, Asia Minor, or Italy”? Yet the word 
has a pretty significance, being the garland (Ma'a) of 
Nala, whose gambling adventures are related by Sanscrit 
writers, and have been translated into Bengali and other 
languages. 

et if so much time is devoted in our schools—public 
and private—to studying the history and literature of 
Greece and Rome, whose glories have passed away, would 
it not be advisable to devote a few hours occasionally to 
a much larger country which is capable of infinite de- 
velopment, has 280 millions of people, 108 different lan- 
guages, and which is said to be the brightest gem in Her 
Majesty’s crown ? 

Now just as there is a general ignorance or indifference 
in England to all Indian matiers, geographical, historical, 
or religious, so there is misconception and lethargy in 
Indian railway matters. It is possible to make the 
former interesting to the general reader ; it is nob quite so 
easy to do so in a technical subject such as railways. I 
shall, however, divest the subject of as many techni- 
calities as I can, and, by treating it historically, endea- 
vour to draw some conclusions which may be useful for 
future policy. Again, geographical, historical, or gram- 
matical subjects do not, as a rule, affect the livelihood of 
large masses of people, and are, therefore, only interest- 
ing in an academic sense; on the other hand, railway 
matters affect large numbers of people in this way, and 
therefore are within the region of practical politics, for 
not only those engaged on railways, but also merchants, 
agriculturists, pilgrims, and others take a keen interest 
when they hear a line is about to be constructed. 

In September, 1842, Mr. C. B. Vignoles, F.R.S., drew 
up a memorandum, ‘‘ The Hindustani Railway,” in which 
he showed without detailed surveys or levels the general 
direction the grand trunk lines should take in India. 
Looking back at the 52 years which have elapsed, we are 
simply amazed af the wonderful knowledge and sagacity 
which Mr. Vignoles showed in that memorandum. For 
the routes he advised are really those on which the East 
Iadian, the Great Indian Peninsula, the Madras and the 
Bombay-Baroda Railways were aligned and constructed. 
When the levels, too, came to be taken, they were nearly 
all found feasible. For example, Mr. Vignoles said 
that the northern route of the Great Indian Peninsula 
Railway should be from Bombay across the ghits via 
Nassick and Jabalpur to Allahabad, and this is the pre- 
cent route of the line. Healso said that the East Indian 
should continue from Allahabad, along the Gangetic 
Valley to Calcutta, and this is precisely the present loca- 
tion of the loopline. He, moreover, roughly estimated the 
cost at 80007. per mile; although the final cost in some 
cases exceeded this sum, yet the Mutiny or unsettled 
state of India was the cause of the excess of expenditure, 
not Mr. Vignoles’ conjectures. 

Subsequently to Mr. Vignoles’ memorandum, the Go- 
vernment of India came to the conclusion that India re- 
quired railways. As, however, the exchequer was low, com- 
panies were asked to build the above-mentioned lines at 
a guaranteed rate of interest of 5 percent. The money 
was forthcoming, and soon 5000 miles on the broad gauge 
were constructed. 

In 1869-70 it was found that the company’s railways 
were not as remunerative as it was anticipated they would 
be, and so a loud cry arose from the India Office that 
Indian railways were a financial failure. Sir John 
Strachey, a member of Council, drafted a minute, ‘‘ The 
Earl Mayo as Viceroy of India,” in which he said ‘the 
average cost of our guaranteed Indian railways has been 
about 17,000/. a mile. Lord Mayo was satisfied that it 
was impossible to go on making railways in India at 
such a cost.” Sir John further added “ that although he 
could not enter into these discussions, they were conducted 
on both sides with great ability.” On this minute, and 
without discussion, the Government of India ordered 
that in future narrow-gauge railways alone should be 
constructed for the remaining 10,000 miles, which it was 
considered would be ample for India’s needs, it being 
assumed that all narrow-gauge lines could be built under 
7000/. per mile. 

It was also resolved that in future the State should con- 
struct all the railways, and thus entirely change the 
policy which had previously been adopted. 

In February, 1871, a paper was read at the Institution 
of Civil Engineers ‘On the Relative Advantages of the 
Broad and Narrow Guage for the State Railways of India, 
and particularly for those of the Punjab,” by T. H. 
Thornton, C.B., of the India Office. In this paper it was 
stated that the narrow gauge was to be introduced be- 
tween Multén and Kotri, and the line from Lahore to 
Peshawur was to ba continued as a metre gauge. This 
Paper gave rise to a warm discussion for seven nights, and 
has been called ‘‘the battle of the gauges.” In ib we see 





the officials of the India Office ranged on one side, and all 
the English railway engineers on the other side. The 
officials were represented by Lord Lawrence, the Strachey 
Brothers, Sir Juland Danvers, Mr. M. Rendal ; the en- 

ineers were represented by Sir George Bruce, Mesars. 

runlees, Hawkshaw, Lee Smith, Fowler, Harrison, 
Bidder, Allport, Spooner, Grierson, Price-Williams, and 
Dr. Pole, besides some foreignengineers. General Strachey 
was the great champion on the one side, and Mr. LeeSmith 
on the other. It is pertinentto note that Mr. Lee Smith 
had been chief engineer in India under General Strachey, 
when thelatter was Secretary tothe Government of Indiain 
the Public Works Department, and perhaps was not sorry 
to meet his late official superior face to face. Mr. Lee 
Smith took up each statement of General Strachey’s and 
replied to it in detail. He showed that under the circum- 
stances a broad guage between Multin and Kotri could 
even then be made cheaper than a narrow gauge, he 
accused his opponent of not being over-scrupulous of his 
figures, and he produced other figures from India which 
General Strachey said he could not obtain. Again, ib 
must be borne in mind that this ‘battle of the gauges” 
cannot be cited as an instance of the usual Royal v. 
Civil Te aa jealousy, for even Captain Galton and 
Colonel J. T. Smith sided with the civil engineers. 
Looking then at the matter impartially, one cannot but be 
struck by the fact that the civil engineers had the best of 
the argument, yet the official influence was so strong that 
the Government ordered a narrow gauge to he laid from 
Lahore to Wazirabad, 60 miles on the grand trunk road, 
and earthwork for narrow gauge to be done as far as 
Jhelum, 103 miles. 

Who reversed the policy of the Strachey Brothers I am 
unable to say, unless the person was Lord Northbrook ; at 
any rate the engineers who were then in India remember 
only too well the sudden shock they received when they 
were told to take up all the narrow-gauge rails from 
Lahore to Wazirabad, and make a line for a broad gauge 
on to Jhelum. 

In an “ Historical Account of the Alexandra Bridge,” 
I presume by Mr. Henry Lambert, we find it stated: 
‘*Tn short, the complications arising daily from frequent 
changes of counsel were extremely troublesome and expen- 
sive. Revised and re-revised estimates were continually 
called for, and so many orders and counter-orders upon 
them issued, that at last it became a matter of difficulty 
to understand what was really wanted,” 

Is is, however, a matter of certainty that but for the 
discussion at the Institution of Civil Engineers, and sub- 
sequently by the Press and in Parliament, this ‘‘ con- 
summation devoutly to be wished” would never have 
taken place, and we should have had the hopeless con- 
— of a break of gauge at Lahore, Multan, and 

otri. 

Any one who was up at the north-west frontier during 
the Afghan War of 1879-80 will have cause to remember 
the broken-down dak gharries, the sore-backed pack 
animals, the dreadful ruts into which the road was cut 
up, and the miscellaneous heap of cart-wheels, ammuni- 
tion, bags of grain, tents and stores of all kinds. I will 
give a personal incident, In November, 1879, I 
was transferred to the Punjab Northern Svate Rail- 
way to report at Rawal Pindi. I lost a case of wine 
and one of tinned provisions, the outer fly of a new tent 
costing 55/. was considerably torn, while my camp tables 
and chairs were so badly smashed that they were almost 
useless, Six months elapsed, and though I kept sending 
reminders, no compensation was allowed by the traffic 
superintendent. I was inexperienced in those days, or 
ought to have understood that on account of the free 
pass granted, I had to take the risk of any losses that 
might occur. There is no doubt the traffic superintendent 
was not to blame for this dreadful muddle, for the traffic 
was so heavy that it could not ba carted off quickly 
enough to keep the goods yard clear; in justice, too, 
I must add that eventually I was permitted to go into the 
goods shed at Jhelum, and have a choice from similar 
consignments piled up in heaps, apparently without 
owners. 

If a siogle individual could suffer thus, what must have 
been the annoyance and losses to traders and merchants? 
No wonder famine prices prevailed, and atta was selling 
at three seers to the rupee, and horse gram at 11 seers ; 
this meant partial starvation to some of us poor assis- 
tants, as we did not get extra allowances. I say, then, 
that this hopeless confusion was foreseen by the English 
engineers eight years previously, and was denied by the 
partisans of the India Office. Yet the engineers’ surmises 
proved quite correct when applied to the terminus of a 
line without even a break of gauge; with two guages 
matters would have been far worse than this. 

Meanwhile, in 1871 Cooper’s Hill College was started 
by the Duke of Argyll, assisted by the late General Sir 
George Chesney, in order to teach the young idea how to 
make narrow-gauge railways and c.inals on the cheapest 
possible scale. When we went there we learnt many sub- 
jects, among them Indian history and native languages, 
but never a word was mentioned about metre-gauge rail- 
ways. For no one knew anything about the standard 
dimensions which Sir Guilford Molesworth was only then 
engaged in fixing for chief engineers, so that there might 
be a uniform system. 

During the last twenty years these standard dimensions 
have undergone considerable alterations and _ enlarge- 
ments. For example, for a single track the length of 
abutment was first fixed at 10 ft., then increased to 12 fb., 
hesitated on 14 ft., and is now 16 ft. Ido not make any 
complaint, nor do I protest against these improvements 
by my official superiors. I only ask, where does the cheap- 
ness of narrow-gauge railways, as insisted upon by General 
Strachey, come in ? 

One of the points raised in the discussion on Mr. Thorn- 
ton’s paper above referred to was a very important one, 





namely, that Indian railways did not pay because there 
were no feeder roads to the stations, so that produce on 
carts could not find its way to the station, and even pack 
animals and passengers had difficulties to get to certain 
stations during floods. It may seem strange that such a 
matter was omitted, and a time to settle, as no one 
in authority would take up the expense voluntarily, When 
we railway engineers make an estimate for a line, we do 
not include the feeder roads outside the station und 
limits. Why should we? Our object is to make the 
line pass the Government inspector as cheaply as possible, 
and then we are ousted by the Revenue men. Again, 
they will not move, as they expect everything to be ready 
for them ; lastly, the local authorities always plead poverty 
of funds, so the feeder roads remain neglected. I believe 
orders havelately been definitely passed by the Government 
of India so that this point will not in future be neglected. 
When the matter was once fairly taken in hand, it was 
found—as predicted by the engineers in February, 1871— 
that the traffic on Indian railways increased by leaps and 
bounds, and is increasing yearly in number of passengers 
and tonnage of goods on all lines; the rates, too, have 
been reduced, and are the cheapest in the world. 

We have seen that about 1850 the policy of the Go- 
vernment of India was to encourage private enterprise, 
that is, the construction of railways by companies as had 
been done in England, and in 1870 we have also seen that 
a sudden change of policy book place, in which the State 
determined to construct the lines a chiefly 
in metre dimensions. Now when the feeder roads had 
been made and the lines began to pay, a — jubilate 
was virtually sung by the officials at Simla and in the 
India Office, who considered that the new policy which 
had been inaugurated had-been the cause of this excel- 
lent result. The fact, however, is that the chief credit is 
due to the English engineers, who unanimously con- 
demned a narrow-sighted policy and suggested the neces- 
sary reforms. 

Since 1870 uncommonly few lines have been built by 
the aid of companies—the chief of these are the Bengal 
Central, the Bengal North-Western, the Darjeeling- 
Himalayan, the Southern Mahratta, the Bengal Nagpur, 
the South Indian, the Assam-Behar, and the Nilgiri 
Railway—yet the Secretary of State for India and the 
Government of India are constantly announcing that 
they wish to encourage private enterprise. In 1893 the 
Government went so far as to publish a pamphlet 
containing ‘‘a list of railways in India which have 
been surveyed, reconnoitred, or proposed, but not 
sAnctioned,” being intended ‘‘ for such persons as are de- 
sirous of promoting the construction of railways.” In the 
Director-General of Railways’ administration report for 
1893-1894 there are 45 different schemes, aggregatin 
6168 miles, which have been located and estimated, an 
in the above pamphlet there are at least 40 other schemes 
aggregating 4798 miles in addition since 1893. Various 
other schemes have been surveyed, so we may say 
that there are now 100 schemes, aggregating 12,000 
miles, which have been surveyed and estimated, and on 
which construction could commence at any moment. 

The Government of India virtually say, ‘‘ We can borrow 
any amount of money at 3 or 34 per cent.; why should we 
entrust the construction of lines to companies? Surely 
we can construct works as quickly and as cheaply by 
departmental agency ?” Let us examine this statement. 

In the first place, Government will neither borrow 
money themselves, nor permit companies to take up 
certain schemes, as they wish to make railways from 
surplus revenue. Now, as the State expenditure about 
balances the revenue, there is very little surplus, and there 
will be no railways at all if this method is continued ; be- 
sides, no other country in the world has adopted such an 
exceedingly slow though safe method for productive 
public works. 

In the next place, are railways made by Govern- 
ment agency as cheaply and as quickly as by com- 
panies? I believe every engineer who has been in ser- 
vice will have to give a negative reply. The fault does 
not lie with the engineer, but in the system. The money 
for construction is generally doled out in small instal- 
ments, or when works are in full swing, funds are sud- 
denly stopped and orders have to be issued to stop pro- 
gress of works, In consequence mistrust is engendered 
in the minds of contractors who have been put to ex- 
pense in importing labour, delay caused, the staff main- 
tained, and every one whose service is dispensed with is 
naturally disgusted. To show that this is not an imaginary 

icture, I may say that when I joined the Northern 

engal Railway I heard constant complaints of stoppage 
of funds. Again, on the Bellary-Kistna line, 90 miles 
from the nearest railway and in the midst of primeval 
forests, our works were twice stopped while I was in charge, 
and soon after I had left on furlough in September, 1886, 
a third stoppage was ordered. e@ worst case, however, 
in my experience, was the upper section of the East Coast 
Railway, where we actually had to stop twice in nine 
months, and thus a line which ought to have been built 
in three years has taken five years, and is not ready yet. 
Compare this with the progress on the Bengal North- 
Western, or the Bengal-Nagpur, which are companies’ 
lines. In the latter case, a line, 831 miles long, with 
branches, passing through difficult country, was opened 
for traffic by Mr. Wynne and his staff of engineers, among 
whom were some raw recruits from Cooper’s Hill, in 
three working seasons. It is a matter of perfect cer- 
tainty that if the line had been built departmentally it 
would have taken twice that time to complete. Mr. 
Wynne was previously Government engineer, hence the 
fault lies in the allotment of funds; with a company the 
funds are at once available, and so the engineers go straight 
ahead. 

At the present moment the English press is clamour- 
ing for the State to purchase the English railways and to 
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manage them, as the public require certain tariffs to be 
reduced. Whether the State would be a good manager 
of English railways has still to be proved. Caertainly the 
telegraph department is extremely well managed, but 
telegraphs and railways are two different matters ; there 
are more liabilities to accident in the latter than in the 
former. Now just notice the peculiar idiosyncrasy of the 
Public Works Department of the Government of India ; 
they wish to give up the management of lines, and only 
to construct them. They have offered the North-Western 
Railway to an American company, and they have 
handed over the best paying State railway, the Raj- 
putana-Malwa, earning 11 per cent., to the Bombay- | 
Baroda Company. 

In a country like India it would not be fair to with- 
hold the share of praise due to Government ; for military 
and famine lines perhaps the State agency is preferable, 
for no company could have constructed the portion of the 
North-Western Railway from Lahore to Peshawur as 
quickly as the State did. The cost was fabulous, but the 
Afghan War was raging. In such a case acompany would 
have become bankrupt, and there would have been a total 
stoppage of works. Again, as the North-Western Rail- 
way is liable to heavy floods during the rainy season from 
the big Punjib rivers, the management of this line is 
safer in the hands of Government officials, ‘ 

The Right Honourable the Secretary of State for India, 
in a letter to Sir James Kitson, published in the papers 
some months ago, gives the programme of Indian railway 
construction till March, 1897, in which he says that the 
Indian Council propose to spend six crores of rupees by 
that time, partly through companies and partly through 
State agency. I shall be extremely surprised if this pro- 
gramme is not curtailed or modified considerably before 
that date, I should, however, like toask how many of 
the hundred schemes which are at present ripe for invest- 
ment the Secretary of State has sanctioned ? I only notice 
terms granted finally to one company, the Bengal North- 
Western, and promises held out that concessions may be 
granted to four other companies, 

The conclusions, then, which may be drawn from the 
study of Indian railway policy may be summarised thus: 

1. That Government were saved from a suicidal policy 
in 1871 by English engineers, and should listen to them 
in the future, and not be guided entirely by officials. 

2.* That military and famine lines, if required, can be 
constructed by State agercy, as companies do not want 
them, 

3. That State agency is not quicker nor cheaper than a 
company’s agency in constructing railways, as has been 
assumed by many officials, 

4. That itis a mistaken policy for the State to con- 
struct a commercial line like the RKajputana-Malwa and 
then hand it over to a company to reap the benefit. 

5. And, finally, that the management of frontier lines 
had better remain under State control for the present, as 
frontier troubles are still likely to arise. 

J. W. Parry, 
Late Executive Engineer, Indian 
State Railways. 





Oxford, July 3, 1895, 








THE COOLGARDIE GOLDFIELDS. 
To THE EpiToR oF ENGINEERING. 

Sir,—Having come up here merely to ees a near rela- 
tive and return, I may, since one’s impressions from 
newspaper reading turn out very unlike the reality, use 
fully describe in two or three words the actual situation 
of the Coolgardie Goldfields. 

I also send a map by book post which will make ib still 
more clear. 

In Australia the method of dealing with gold dis- 
coveries is for syndicates of local! capitalists to raise 1000/ or 
so at a time in each case, and send out equipped parties of 
viewers in search of ore. When a payable reef is found, 
the syndicates enlarge into limited corporations and test 
the probable value of the acreages they have taken up 
by sinking trial shafts, and doing a trifling amount of 
quartz crushing. 

They then sell their property to a freshly formed local 
company with larger capital, retaining some shares, and 
the new directorate either decide to put down machinery 
—an affair of 10,000/, outlay cr more—or to float the mine 
in London. 

At this stage the mining expert’s report is obtained, 

and on the strength of the oracular utterances given and 
confidence inspired, British capital founds a new com- 
pany which purchases all rights from the vendors. 
Rosonlation in shares, the chances are, runs very high 
long before any gold from the mine is sent to the Mint, 
and even while it is extremely difficult for a solitary 
traveller, wit) a small portmanteau, to reach the locality 
w rere the mine is. 

There are only two questions now at the Coolgardis 
Goldfields — first, whether there is the gold in the dif- 
ferent mines ; next, the engineering question of the means 
of access to them. 

What is to be seen and heard suggests that there is gold 
—say from one to two ounces to the ton of rock at least— 
and enough ore within view to feed crushing mills for the 
next five years or so certain at numerous spots. 

But these rather isolated deposits are scattered over an 
area of 30,000 square miles, and can only be approached 
over soft earthen tracks on the natural surface of the 
ground. The conveyance of heavy stores by dray and 
five horses yoked tandem costs 6s. 64. per ton-mile at the 
lowest, and fancy prices for distant mines. 

Presuming that the existence of the gold in the mines 


is proved, it is perfectly clear from this, and the well- 
known character of Australia— presenting smooth and 
very dry undulating surfaces over which a coach may be 
driven in almost any direction (tree stumps the only 


portable tramway lines, and wire rope t+1lpherage systems, 
to convey the machinery and food supplies which can 
alone render it possible to extract any gold from them 
economically. ae : 

At present all the casual visitor to Coolgardie observes 
is the apparent waiting of the mines’ proprietary till 
Government makes railways, and Government also wait- 
ing tiJl the mines have begun to crush. 

With herculean labour a few mines have Akroyd and 
Priestman’s kerosene oil engines driving their stamps, but 
the monthly output of gold all told seems only 14,000 cz., 
yet wages at 4/,a week are being paid, and a popula- 
tion of 20,000 at the goldfields maintained, but obviously 
not by the proceeds. ifs 

It wants engineers to turn the tide by devising such 
cheap and temporary lines of tramway as will take tha 
place of railways proper in the meantime. — 

There can be but little risk, because it is very easy to 
alter the whole complexion of affairs at Coolgardie, which is 
the portal of the goldfields, by making 60 miles of light 
tramway. From that corner position the advance may be 
gradual, and from mine to mine outwards, feeling the way 
financially. ‘ 

But engineers may possibly have to contend with the 
notion that improved means of carriage by cheapening the 
aw excessive cost of living will tend to lower wages 

or labour. ; 

Water has to be distilled as a rule at all the mines, and 
the price is 4d. a gallon at Coolgardie. But a series of 
enterprises on a small scale will, in course of time, 
provide all the water that is required, and store the 
rainfall. 

Yours faithfully, 
A. T. Fraser, Colonel R.E. (R<tired). 

Coolgardie, Western Australia, Nov. 13, 1895. 


THE NEWCOMEN ENGINE. 
To THE Epiror oF ENGINEERING. 

Sir,—In connection with the description of an old 
Newcomen engine given in your issue of October 25 last, 
it may be of interest to your readers to know that engines 
of a similar, but improved, type were working near 
Madeley, in Shropshire, some twelve years ago, and are 
very likely working now. The improvement con- 
sisted in the addition of a high-pressure cylinder, 
which was placed between the beam centre and 
the connecting-rod, but I am unable to say whether 
steam was passed from this to the low-pressure cylinder. 
The engine I examined was working a winding drum ; 
the top of the low-pressure cylinder was nearly level with 
the ground, and the piston was kept air-tight by a layer 
of water, a3 in the Newcomen engine already described ; 
the high-pressure cylinder had some form of dry packing. 
The standards carrying the beam bearings were covered 
with boarding, to afford a shelter for the engineman ; the 
tappet-frame working the admission valves worked inside 
the pyramidal hut thus formed. The connecting-rod was 
of square section, cranked for the major part of its length 
to pass the high-pressure cylinder, and was of cast iron. 
I was told by the engineman that these engines were put 
up by a man of the name of Adam Theslop, or Heslop, 
but do not know of what age they were. They were said 
to work well and cheaply. No doubt the managers of the 
colliery could give many interesting particulars of these, 
which are probably the first compound engines made. 

I am, yours truly, 
N. D. La Toucnr, Deputy Consulting Engineer. 

Calcutta, November 25, 1895. 








MOTOR CARRIAGE FOR ROYAL MAILS. 
To THE EpiTor or ENGINEERING. 

Srr,—It might, perhaps, interest your readers to learn 
that we have, at least in our colonies, some ‘*‘ go ahead” 
Governments. The Director of Public Works at Colombo, 
Ceylon, has just been authorised by the Government of 
Ceylon to purchase a few Daimler motor carriages for the 
purpose of carrying the mails from the General Post 
Office to the railway stations at Colombo; the daily dis- 
tance to be covered by the new motor mail carriages is 
about 20 miles. The new Post Office contrivance entails 
a saving for the service of about 60 per cent. as compared 
with horses, Perhaps we shall aleo see at no distant 
date in this country the Royal Mail cars with the noble 
steeds abolished, and replaced by ‘‘iron horses.” 

I an, Sir, yours faithfully, 
Freperick R, Simms 

95, Billiter buildings, 49, Loadenhall-+ treet, 

London, E C., Decen:ber 13, 1895. 





THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE Eprtor or ENGINEERING. 

Sir, -— Your correspondent who signs his letter 
‘*Novoye Vremya,” page 743, appears to have discovered 
that the retarding effect attained at the recent brake trials 
upon the North-Eastern Railway was not so great as 
might have been expected—by some persons. On the 
other hand, as soon as I saw that the train was formed of 
thirty coaches all of which had no brakes upon the middle 
pairs of wheele, I was perfectly certain that the results 
would not be likely to be so satisfactory as with a train 
completely braked throughout. 

In 1893, in America, I rode on the engines of trains 
fitted throughout with the ‘‘quick-acting” brake on 
every wheel, and saw it applied at about 80 miles an 
hour. Iam therefore fully aware what the quick-acting 
brake can do when completely fitted. 

Taking now the actual results obtained upon the North- 


running wheels are carefully examined, it will bs found 
that the stops were exceeding good. Your correspon- 
dent ‘* Novoye Vremya” says : 
‘* When it is a question of mere stopping at any price 
to avoid accident, it is evident, ccteris paribus, the best 
brake is that giving the highest retardation . . . Clearly 
the rapid brake is the better of the two here.” 
Your correspondent does not appear to understand 
that a railway accident occurs at an unexpected moment. 
A driver requires ‘‘to avoid an accident” at the most 
unexpected time; therefore, cetzris paribus, he must 
always have the most efficient brake at his command. 
When ‘‘Novoye Vremya” states that “Mr. C. E. 
Stretton maintains a discreet silence,” he writes under a 
misapprehension of the facts. I attended the brake trials 
with the sole object of making a report to two cocieties ; 
that report was full, fair, and impartial, and nothing 
more than a record of facts which came under my own 
observation. 
Your correspondent does not deny ‘‘ that the new 
Westinghouse brake is a remarkable contrivance ;” then 
what is the object of his letter? or what opinions are we 
intended to form after reading his communication ? 
I have attended all the trials of brakes which have 
taken place during the last 22 years, and I am of opinion 
thatthe ‘‘ Westinghouse quick-acting ” is the most effi- 
cient brake I have ever seen. 

Yours truly, 

CiemenT E. Srrerron, C.E. 

Saxe Coburg House, Leicester, December 16, 1895. 








THE PROPOSED ASSOCIATION OF WATER 
WORKS ENGINEERS. 
To THE EpiToR OF ENGINEERING. 

S1r,—Permit me to point out that the Association of 
Municipal and County Engineers practically covers the 
whole ground, and that, taking Hazel’s Water Companies 
Directory as the basis, there are 328 water undertakings 
in the United Kingdom, and of these 170 are the pro- 
perty of local anthorities, therefore more than half the 
water works engineers and managers are now eligible for 
election. 

The remaining 158, including as it does many small 
(and some private) undertakings, could not support or 
ever become an influential society. 

The question of admitting the engineers of water com- 
panies has not, to my knowledge, been considered by the 
association, but if an application is sent from the engineer 
of a company to Mr. Cole, it will raise the question and 
probably lead to the strengthening of an existing society. 

I am, Sir, yours faithfully, 
JosEePu Hatt, 

Municipal Offices, Cheltenham, December 14, 1895. 





ConTINENTAL LocomorivE Buitpinc.—The administra- 
tion of the Baden State Railways is about to let a con- 
tract for 20 goods locomotives. 





THE INSTITUTION OF JUNIOR ENGINEERS. — At_ last 
Friday’s meeting of this Institution, held at the West- 
minster Palace Hotel, Mr. H. B. Vorley in the chair, the 

aper read was on “‘ Urban Roads and Footways, with 

otes on Gas, Water, and Electric Mains, &c., in conncc- 
tion therewith,” by Mr. J. Julian, of the borough en- 
gineer’s office, Cambridge. After a few preliminary 
remarks as to the original laying out of roads, the author 
considered their formation as executed principally by 
local authorities before taking them over. In mac- 
adamised roads it was more economical to strengthen the 
foundation than to usea thick layer of other material 
between foundation and surface. The materials employed 
for foundation and, to a somewhat lesser degree, for gur- 
face were shown to be governed by local circumstances. 
Examples of cost in three localities amoun to practi- 
cally the same per yard super—4s. 3d.—but the problem 
in most places was, Dmg to produce a road as good as 
possible for a fixed figure, the various items varying con- 
siderably. Details were also given of the total cost per 
yard super of pavings on concrete foundations, viz., 

anite, lis. 9d.; hard wood, 153.; and asphalte, 11s. The 
fisniting gradients in ordinary cases were asphalte, 1 in 60 ; 
wood, lin 25; macadam, 1 in 20; and granite, 1 in 15, 
but there were instances of macadam roads as steep as1 in6. 
Channelling, kerbing, and paths were then dealt with, and 
the common road work section of the paper concluded with 
some figures as to the covering capacity of stone and quan- 
tities of granite to the ton. Proceeding then to consider the 
laying of tramways, it was shown how great was the pro- 
portion which the roadwork bore to the other expanses of 
tramway track construction. A brief description followed 
of the overhead and conduit electric and the mechanical 
cable systems ; and the underground works of a road were 
then reviewed. Various modes of laying electric mains 
were described, and particulars were given as to cost and 
of methods for determining the size of conductor and other 
data. Water and gas mains were then noticed, and with 
reference to them the author presented several formule 
for obtaining first approximations. Details of joints were 
illustrated, while an estimate for laying a pipe main 
showed the importance of taking into account the cost of 
restoring the road surface, Attention was next directed 
to hydraulic, pneumatic, and steam power mains, and 
after some remarks on pipe-laying generally, and reference 
to last winter’s frost experience, the question of sewers 
was considered. Figures of cost illustrated how widely 
these varied in practice; a 12-in. pipe sewer 9 ft. deep 
was, according to one estimate, 33. 7d. per foot run, whilst 
another amounted to 5s. 3d., no new surface material being 
used in either case. In the discussion which ensued, 
Messrs. R. W. Newman, E. A. Berry, C. Mittelhausen, 





Eastern Railway, I am of opinion that when the total 





obstacle)—that there is a very wide field for laying down 


weight of train, and the number of braked and free 





8. Boulding, F. Fisher, W. R. Beckton, W. Cooke, and 
the chairman took part. 
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INDUSTRIAL NOTES. 

Tue hopeful anticipations of a favourable turn in 
the affairs of the disputes at Belfast and on the Clyde 
have not, for the moment, been realised. The confer- 
ence took place in Glasgow, in the City Chambers, on 
the 10th and llth of this month, Lord James 
of Hereford being in the chair. As a result of 
the conference and deliberations, the employers made 
certain offers, which offera the men’s representatives 
felt that they could not accept without submitting 
them to the workmen whom they represented. The 
offers of the employers were : To the Belfast operatives 
an advance of ls. a week, to commence on February 3, 
such advance to remain in force for six months undis- 
turbed from that date, and any further alteration to 
be subject to one month’s notice on either side. As 
regards the Clyde, the employers offered an advance of 
3d. per hour, or 1s, 14d. per week, to all operatives 
paid at rates less than 7d. per hour, such advance to 
commence immediately, and also a further advance of 
4d. per hour all round, dating from February 3, sub- 
ject to a month’s notice in case of any desired altera- 
tion on either side. The misfortune in the case seems 
to have been that the men’s representatives were not 
empowered to make and settle terms at once. The 
position now is a little complicated, as the present de- 
mands are not the same as the original demands. The 
following tabular form will roughly indicate the real 
state of the case as it stood at the beginning of 
the present week as a result of the conference: 





pti 7. ae, 
District. sem Present Demand. Employers’ Offer. 





Belfast. 28. perjAn advance of 1s.|Advance of Is. per 
weekad-| now; a further ad-| week on February 3, 
vance, vance of 1s.in April,! to be in operation for 
to be operative for} six months certain. 
four months. 





The |A mini-Advance of jd. per,Advance of jd. per 
Clyde. mum)! hour now; another| hour now to all earn- 
wage| jd.onAprill,tocon-| ing less than 7d. per 
of7}4.| tinue in force with-| hour. A further }d. 
per out disturbance for! all round on February 
hour. | four months. 3, the same to be un- 
disturbed for six 
months, and then one 
month’s notice of any 
desired change. 











To a certain extent the men at Belfast had abandoned 
their original demand for 2s. per week advance at once, 
in favour of a more moderate demand for 1s. per week 
advance now, and a further advance of ls. on the Ist 
of April. When the offer of the employers was reported 
to the men it was rejected by 879 votes to 25, and then 
the action of their representatives was unanimously 
approved, After the meeting had endorsed the action 
of the delegates, the general feeling was in favour of 
reverting to the original demand of 2s, per week ad- 
vance, and no further conferences on the subject. But 
it is understood that the men will agree to two 
instalments, ls. per week advance now, and 1s, further 
advance on April 1. No counter-proposals were made 
by the men as a basis of settlement. As regards the 
Clyde, the offer of the employers seems to be even more 
advantageous than the demand of the men. The only 
difference is as to the length of time wages are to be 
settled for. Nevertheless, the men on the Clyde 
rejected the offer by 1557 votes to 112, and at Clyde- 
bank by 315 votes to 10. The matter is not finally 
settled by the ballot, as the conference will re- 
assemble to consider the result, unless something 
should occur to prevent it. It is agreed on all hands 
that Lord James did excellent service in the way of 
smoothing down difficulties, and narrowing the points 
at issue, and it may yet happen that the small differ- 
ences will be reconciled. Meanwhile there is acute 
distress in Belfast, but mostly among those affected by 
the dispute, rather than those actually taking part 
therein, as the latter are well supported by the several 
unions, and by subscriptions from other societies. But 
the suffering of the other families is a factor in the 
case to be considered. 


Except for the strike at Belfast and on the Clyde, 
the condition of the engineering trades manifests a con- 
tinuous improvement. The actual increase in the num- 
ber of unemployed in the Amalgamated Society of 
Engineers is only 2124, which is considerably under 
the total number on the funds by the two disputes 
alluded to, and two others in South Wales. The total 
number of members at the date of the last report 
was 78,458, of whom 6187 were on donation benefit, 
1804 on the sick list, and 2701 on superannuation allow- 
ance, or a total of 10,692 on the funds. The total 
weekly cost of benefits was over 4579/., or about ls. 54d. 
per member per week. As the full contributions are 
now ls. 6d. per week, the expenditure and the income 
nearly balance each other. Apart from the great dis- 
putes at Belfast and on the Clyde, there are 48 other 
places where members on travel are desired to consult 
the branch secretaries before accepting employment. 





The prospects of employment are said to be most en- 
couraging, as indicating far greater activity when the 
present difficulties are removed. - The number on 
superannuation allowance has increased by 44, so that 
the continuous strain in this respect is not lessened. 
The proposed levy of 1s. for the contingent fund was 
carried by an overwhelming majority, only 80 votin 
against it. This vote shows that the members regar 
the struggle on the Clyde as one of vital importance. 
The special levy for the emergency fund, purposely 
voted towards the costs of the struggles on hand, was 
for four weeks, but the members voted for its continu- 
ance so largely that there were only 66 against it. 
The vote shows that the attitude of the members 
engaged in the conflict is approved by the general 
body of the members of the society. It shows 
also that there is a general desire not to impoverish 
the funds of the union, but rather to meet in- 
creased expenditure by enlarged contributions, and so 
keep up the average value per member of the total 
assets of the society. The branch secretaries are re- 
quested to send in information as to any changes in 
wages or in the hours of labour, so that the report of 
1896 shall indicate those changes, and where and to 
what extent they have taken place. 

The report of the Engineers gives a résumé of the 
state of affairs at the date of issue, which was just 
prior to the conference at Glasgow. It states that the 
branches of the union throughout the country had 
endorsed the action taken most heartily, and had 
expressed confidence in the council in respect thereto. 
The men generally regard the struggle as being ‘‘in 
defence of trade unionism,” and this at once raises the 
dispute in their eyes to the dignity of one of principle. 
Whenever it is thought that there is an indication of 
an attack upon the rights of combination, the men 
resent it en masse, although they seem to view 
combinations of employers with very different eyes. 
The trades councils and the labour federations 
of the country have expressed sympathy, and have 
taken steps to furnish material support. The report 
also points to the fact that the non-union men on the 
Clyde, numbering 1300, are as firm as the members of 
the union. If these men joined the union as a result, 
the advantage would be even greater to the Society of 
Engineers than the advance asked for in the present 
instance, as their action would affect other disputes, 
now and for the future. It notes also that two firms 
have conceded all that is demanded, namely, paying 
the men 74d. per hour as the minimum or standard 
rates, The lengthened ‘‘ Address to the Trade Unionists 
of the United Kingdom” explains the origin of the 
strike at Relfast, the joint action of the employers at 
Belfast, and on the Clyde. The appeal is for help for 
the non-union men who have to be paid to keep firm 
and solid for the objects aimed at by the union. Be- 
sides the disputes referred to, the one at Taff Vale is 
still unsettled, and the report complains of ‘‘ the large 
influx of non-union men from various parts of the 
kingdom.” At Merthyr also 120 men are out for an 
advance in wages, notice of which was given according 
to the terms of the sliding scale arrangement. The 
astonishing thing in this latter dispute is the state- 
ment that the average earnings of fitters and turners 
only amounts to 17s. 9d. per week. In both of these 
disputes the society strongly backs up the action of the 
men, and expresses its intention of fighting the battle 
until the wages asked for are conceded. Even then 
the rates will be far below the average rates paid 
elsewhere. 





The monthly report of tke Ironfounders’ Society 
states that trade continues toimprove. There was a 
decrease in the number on donation of 115, notwith- 
standing the condition of things at Belfast and on the 
Clyde, and also at Cardiff, as regards this society. 
The dispute at Cardiff, termed in the report a ‘‘lock- 
out,” has been settled favourably to the men. A 
history of the Belfast dispute is given, from which it 
appears that the men were paid 1/. 14s. per week up to 
November, 1892, when they submitted to ls. per week 
reduction, and in September, 1893, to a similar reduc- 
tion, or a total of 2s. per week, making the wages 
1/. 12s. instead of 17. 14s. per week as previously to 
November, 1892. In September of this year the men 
asked for a return of the 2s. per week, which was 
refused. On October 18 the men struck, with the ex- 
ception of about 80, who were paid the advance con- 
ditionally that, in the end, the advance was granted. 
The condition of affairs on the Clyde is also dealt 
with, but these facts need not be re-stated here. The 
state of trade as disclosed by the returns is more 
favourable than it has been for years. In 103 
places, with an aggregate of 12,566 members, trade 
was from gi to dull, as —— with 88 places, 
with 11,920 members, last month. In 20 places, with 
2555 members, trade was from very slack to very bad, 
as compared with 27 places, with 3090 members, last 
month. In only two places was trade very bad, affect- 
ing only 155 members. The total on donation was 804, 
decrease of 115; on the sick list 380, increase 27; on 
superannuation allowance 733, decrease 6; on other 
trade allowance 114, decrease 18, On dispute allow- 





ance 186, same as last month, all at Belfast, where 
trade is described as good. The total on the funds 
was 2217, decrease of 112. The total number of mem- 
bers was 15,121; cash in hand 25,997/. 14s. 4d. The 
weekly expenditure was 772I. 8s. 4d., or ls. O4d. per 
member per week. The society has voted by large 
majorities for increased powers of investment of funds, 
and for extended monetary assistance to the men on 
strike at Belfast and Cardiff, the latter strike being, 
however, now settled. The investments will be in the 
public funds, or upon securities authorised by Parlia- 
ment, or upon mortgage; the men on strike are to be 
given 6s. extra per week while out. 





The engineering trades throughout Lancashire are 
reported to be in a healthy and fairly satisfactory con- 
dition generally, although in some cases there are esta- 
blishments which are not quite so well off as they 
were a short time since. But the works, taken all 
through, are well engaged, and new orders are steadily 
coming forward. Stationary engine builders, ma- 
chinists, and the leading machine tool makers con- 
tinue to be fully engaged on orders in hand, which in 
many cases are sufficient to carry them well into next 
year. Boilermakers are also fairly well supplied with 
work for the present and for the earlier part of the new 
year. In structural railway work there is also a good 
deal of activity, this branch having improved recently. 
Local railway carriage and wagon builders have lately 
secured fairly large orders, including 1000 wagons for 
the Belfast and Northern Counties Railway, and for 
the Barry Railway and Dock Company. The other 
branches of engineering, including those connected with 
cotton machinery, continue in a fairly good condition. 
In the Manchester and Salford district, where there are 
24 branches of the Amalgamated Society of Engineers, 
only 10 mention trade as bad. In Bolton not one of the 
six branches reports trade as bad, nor at Birkenhead, 
but on the Liverpool side of the Mersey affairs are bad. 
In the 10 branches in the Oldham district only three 
report trade as bad. In most of the other centres bad 
has turned tofmoderate, which means pretty good. 
The reports from the moulders’ shops confirm the 
impression that the state of affairs has improved 
from bad to moderate in most cases. In the iron 
market things have quietened down, and some un- 
easiness is felt as regards the issue of the trade dis- 
putes at Belfast and on the Clyde. But buyers are 
plentiful for next year, and therefore prices remain 
firm, Makers have little to offer at the present time. 
In the finished branches there has been some activity 
in bars and sheets at full rates. In the steel trade 
there is little change. There is keen competition in 
this branch of trade. On the whole, the outlook is 
fairly good, but there is some uncertainty as regards 
the labour disputes in Scotland and at Belfast, 


In the Wolverhampton district a calm has set in to 
some extent, as is usual just close on Christmas and 
the end of the year. It is noticeable that there has 
been, and is, a limited demand for branded iron, 
quotations for which have been unchanged since 
January last. Formerly the better class of iron took 
the lead in any upward tendency in prices, but this 
has been reversed during the last six months by the 
strong and continuous demand for medium and common 
qualities of iron. Black sheets are still in active de- 
mand, some weighty parcels, both of doubles and 
trebles, having changed hands. Best stamping sheets 
also find a ready sale at good prices, Good orders 
have recently been booked for tube strip for prompt 
delivery at good prices, and renewals are offered for 
next year at lesser figures. Boiler-plates and tank- 
plates are in demand. Steel manufacturers are pressed 
with orders at remunerative prices, which, to some 
extent, counterbalance the limited demand for branded 
iron. The production of common bars, sheets, and 
steel is now the chief mainstay of the district, and 
notwithstanding the increased output, manufacturers 
are compelled to limit the booking of orders, owing to 
their inability to meet the requirements of their cus- 
tomers. In the engineering branches of trade unionism 
there are no marks of ‘‘ bad ” in the reports on the state 
of trade, only three members being said to be out of 
work. Inthe moulders’ shops there is nota single one 
outofemployment. In the constructive branches, bridge 
and girder work, gasholder and tank construction, and 
the heavy hardware trades employment is fairly good 
all round, and what is most satisfactory is that the 
outlook is good for the next year. There are no labour 
troubles of any consequence to darken the prospect. 
The coal, iron, and steel trades are regulated by the 
Midland Wages Board and by sliding scales, and in 
other branches matters go on smoothly in most 
branches of industry. The year generally has been 
favourable to the district. 





In the Birmingham district the improvement in 
trade has become more apparent, and the outlook indi- 
cates increased activity in the new year. Manufac- 
turers are well provided with orders, and fresh in- 
quiries coming in from abroad foreshadow a good 
spring trade. Local consumption of material is 
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active, especially in the tube, sheet, railway rolling 
stock, and constructional branches of industry. In the 
engineering branches the term ‘‘ bad ” in the reports of 
trade union secretaries has given place to ‘‘ good”’ or 
‘* moderate” in all cases, though there are a few men 
on donation benefit in the district. In the moulders’ 
shops trade is fairly good, only a very few being un- 
employed. In the other branches connected with the 
iron and steel trades and other metal trades, the im- 
provement is general, but not equally the same in all of 
them. The prospects generally are regarded as fairly 
good for the new year. 





The agitation is still going on at the East End of 
London for the purpose of inducing the Government to 
place some of the Navy contracts with the Thames 
Iron and Shipbuilding Company and other firms. The 
agitation is extending, in fact, and an influential de- 
putation is being organised, representing the ship- 
building and engineering firms along the Thames 
from Poplar to Blackwall and Greenwich, to wait 
upon the First Lord of the Admiralty with the 
view of pressing the matter upon him. ‘The East End 
veatries are supporting the claim of the shipbuilders in 
this respect. At the poh County Council an effort 
in the same direction has been and is being made. 
With this view a memorandum has been printed show- 
ing the excess of wages paid on the Thames as com- 
pared with Belfast, the Clyde, the Tyne, the Tees, and 
the Wear, so as to show to what extent the rates 
differ one from the other. In one case the County 
Council accepted a tender at a higher rate from a 
London firm rather than allow the contract to go else- 
where. 





The deputation which waited upon the First Lord of 
the Admiralty last week from the Dockyard ports had 
a private interview, it being understood that no re- 
ports should be made as to the speeches of the depu- 
tation or Mr. Goschen’s reply thereto. The most, 
therefore, that can be said is that the various points, 
including the claims of the engine-room artificers, were 
placed before Mr. Goschen, who is carefully consider- 
ing what actual remedies are required where complaints 
exist. It seems probable that Mr. Goschen will bring 
his attention to bear upon the system of ratings and 
classification, so as to insure efliciency, and at the 
same time remove anomalies, If the First Lord can 
do something to better the conditions of the service, 
he will do more to increase the efficiency and power of 
our naval fleet than if he were to add more ironclads 
to the fleet. 





A very curious point came before Judge Shand at 
the county court, St. Helens, Lancashire, recently. 
The Ironmoulders’ Society sued a member for the 
return of 100/. paid to him under the rules as benefit 
for alleged satel tentnetth from following his trade by 
reason of an accident. It was proven that the man 
was only partially disabled, and after living upon 
the money for some time, he went to work at his 
trade, at a non-union shop, as a moulder. The 
society thereupon took action to recover the amount. 
It was argued that the case came under section 4 of 
the Trade Union Act, which disallows members suing 
one another, or their trustees or officials. But the 
judge held that this did not apply. He therefore 
ordered the 100/. to be repaid by instalments of 15s. 
per month. This establishes a precedent in cases 
where a member has wrongfully obtained benefits 
from a society. Probably the reverse will also hold 
good—where benefits are wrongfully withheld. 


The condition of trade in the engineering industries 
in America and Canada has improved. Only 70 
members are reported out of work in the trade 
union branches reporting. In Australia, however, 
things are still bad; no fewer than 263 members 
are idle, and some of these have been out of work 
for a considerable time. 








PEASE’S TUBULAR CONSTRUCTION. 

PEAsE’s tubular construction is founded on one of 
those exceedingly simple ideas which appear self- 
evident as soon as they are seen, and ‘ase are quite 
novel. The conception on which it is based is that 
three incomplete tubes, that is, tubes formed by 
bending strips into a circle but not welding or 
otherwise connecting the opposing edges, can be inter- 
locked with one another, so as to make a fairly firm 
structure. The number of tubes that can be connected 
in this way is not, however, limited to three. That is 
the minimum number, and there is no maximum, 
If, in addition to the stiffness obtained by the inter- 
locking of the tubes, their interiors be filled with 
concrete, there is produced a structure of very great 
rigidity, in which the metal tubes supply the tensile 
strength which the concrete lacks. It is well known 
that concrete will take such a firm hold of iron as to 
fully utilise the strength of the latter. From time to 
time we have given reports of the strengthening of 
concrete slabs by iron bars and wires with most satis- 
factory results, but in no case have the conditions 
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been so favourable for perfect adhesion as in the con- 
struction before us. There are, however, a great 
a cases in which simple interlocked tubes give 
ample strength without any kind of filling. For 
instance, in Fig. 1 is shown a form of construc- 
tion well adapted to form walls and roofs of 
temporary buildings, in substitution of corrugated 
iron. The tubes are of 24 Birmingham wire 
gauge, and 2 in., 4in., 6 in., or any other diameter. 
Of course, a wall or roof built in this way is heavier 
than one of corrugated iron, but it offers considerable 
advantages both in bot and cold climates from its non- 
conducting qualities. Each tube forms an air cell, 
while the points of contact between the inner and outer 
rows of tubes are so small that they do not offer much 
opportunity for the direct transmission of heat from one 
tothe other. Further, the tubes may readily be filled 
with moss litter, chaff, sawdust, or other non-conduct- 
ing material], and thus there will be produced at small 
cost a building that it will be possible to live in with 
a fair amount of comfort in tropical climates. The 
same type of construction is adopted both for roof and 
walls ; the former is perfectly water-tight, even if laid 
flat, and all the rain must find its way into the lower 
row of tubes, and run out at their ends. 

It is not necessary that the tubes should be all of 
the same siz?, and in some cases there may be a saving 
of material by adopting two different diameters, as 
shown in Fig. 2. This is marked as a section of 
bridge flooring, but it also does excellently well for 
walls or partitions which have to be plastered inside. 
If the — tube be almost filled with straw, the 
quantity of plaster required is reduced, while at the 





same time a good key is provided. Whatever design 
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Fig. 12. 


of wall be adopted, it has the advantage of perfect 
portability. As there are neither bolts nor rivets 
ueed, a building may be put up and down a core of 
times without damage to the materials. 

Figs. 2 and 12 show a flooring without rivets. It 
will be seen that it is made of two different sizes of 
tubes, and that it is further stiffened by wooden keys. 
The bar with the holes in it is threaded on at an angle 
to secure further rigidity, A floor of this description 
is shown under test in Fig. 3. Over the metal there 
was applied concrete, making the depth 5 in. over all. 
The span was 6 ft. and the width 1 ft. 6in. A load 
of 8 tons 10 cwt. was applied as shown, giving 19 cwt. 
per square foot of floor, while the weight of metal was 
22 lb. per square yard, or 2.45 1b. per square foot, 
equal to a plate ,', in. thick. The floor broke down 
under the load, the iron tearing clean intwo. The de- 
flections were as follows: ,'; in. with 3} tons; ,°,in with 
64 tons; and 14in. before breaking. In another test made 
by Messrs. David Kirkaldy and Son, four tubes 3 in. 
in diameter were joined by three tubes 2 in. in dia- 
meter, and were covered with cement to a total thick- 
ness of 5g in. A load was applied at the centre over a 
span of 6 ft., and the ultimate stress was 5387 lb. <A 
beam, made of three 4-in. tubes, united by two others 
of the same size, and all filled with concrete, carried, 
on a 6-ft. span, 6042 lb. applied at the centre before 
the iron parted from the cement ; it failed entirely at 
7822 lb. Inevery case the iron was 24 Birmingham 
wire gauge. 

Figs. 4 to 9 show several kinds of columns built up 
from tubes according to the methods of Pease’s con- 
struction. Fig. 4 shows a column composed of four 
2-in. tubes and four l-in, tubes. Filled with concrete 
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PATTERSON’S SUCTION DRAUGHT AND SMOKE-PREVENTING APPARATUS. 


CONSTRUCTED BY MESSRS. MATTHEW 


PAUL AND CO., ENGINEERS, DUMBARTON, N.B. 
(For Description, see next Page.) 
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it weighs 16 lb. per foot, and a length of 95} in. failed 
under a load of 22,048 lb. 

Fig. 5 comprises eight l-in. tubes and eight #-in. 
tubes, and weighs 11 lb. to the foot. Its load was 
18,080 lb. Fig. 6 has three 2-in. tubes and the same 
number of ?-in. tubes. Its weight is 11.9 lb. per foot, 
and its crushing load, ona length of 95.5 in., 17,882 lb. 
Fig. 7 has eight outer tubes 1 in. in diameter and 
eight inner of ? in. diameter. It carried a crushing 


load of 15,864 lb. on a length of 95.8 in., and failed, as 
did al] the others, by buckling. 


Fig. 8 is built of 1-in. 
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and va tubes, and weighs, filled, 4.6 lb. per foot. tubular construction, it must be conceded that they 
Its load, on a length of 72.3 in., was 11,2681b, Fig. 9 furnish a new material for which many uses may 
is practically the same as Fig. 8. Ona length of 46in. | readily be found. The weight of metal employed is 
it carried 7517 lb. | excee’ ingly small, while the forms in which it is used 
Figs. 10 and 11 are more ambitious structures. The give it the maximum of strength. Already a boiler 
former is a suggestion for a bridge pier, combining the | chimney has been erected in the form of a reeded 
advantages of cast iron on the outer surface with a| column (Fig. 6) with a non-conducting lining, and 
steel and concrete core. tried almost daily. The material 
by Pease’s Tubular Construction 
employed to give greater strength and rigidity. | Syndicate, of 3, Lothbury, London, E.C., where 
As regards the simpler forms of this sheet-metal samples can be seen. 


The latter shows a column other uses are bei 
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PATTERSON’S SUCTION DRAUGHT AND 
SMOKE-PREVENTING APPARATUS. 


THE increasing stringency of the law as to the emis- 
sion of smoke from factory stalks in populous places, 
and also from passenger steamers on the Thames, 
Clyde, and other rivers, is constantly directing the 
minds of inventors to providing more efficient means 
for securing compliance with the various Acts of Par- 
liament, particularly in those cases where unskilled 
men may be employed as stokers, and where the 
evaporative efficiency of the boiler must not be 
reduced, The system illustrated on the previous 
and the present pages not only insures that the smoke 
and noxious fumes emitted from the chimney shall be 
minimised, but that the ordinary efficiency of the boiler 
may be augmented. Patterson’s system employs a 
mechanical suction draught arrangement to prevent 
smoke, and recent tests made at the manufacturers’ 





























28 


establishment by Professor Barr, engineering professor 
of Glasgow University, indicate the satisfactory results 
attained. The experiments were made at the Leven- 
ford Works of Messrs. Matthew Paul and Co., of Dum- 
barton, who have long been engaged in the manufac- 
ture of fans, and have supplied about 350 sets for 
forced draught and ventilation in Her Majesty’s ships. 
The essential feature of the scheme illustrated is the 
introduction through the fan centre of a jet of water 
which is sprayed out among the vanes, serving the 
double purpose of keeping the fan and casings ak and 
of reducing the temperature and volume of the gases to 
be dealt with, and also the size of the fan. The water 
also washes into the receiver below any solid particles 
of carbon, &c., which may be suspended in the gases, 
although, of course, the resulting cooling of the fan 
and the decrease in its size, is an important point when 
cost and weight of machinery have to be minimised. 
The illustrations show not only a land installation, 
but also one for shipboard. Dealing first with the 
former, as shown by the figures on page 781, it may 
be mentioned that the plant shown was that tested by 
Professor Barr. It was originally laid down to ascer- 
tain fully the capabilities of the plant, was subsequently 
used for testing dynamo engines, &c., up to 180 lb. 
pressure, of which type of motors Messrs. Paul build a 
large number. It is now used for driving the shop 
engines at 90 lb. to 100 lb, pressure. The experience 
gained has resulted in many improvements in detail, 
principally in the direction of simplicity and compact- 
ness ; but these do not affect the principle. 
The boiler tested is shown in detail by Figs. 5, 6, 
and 7, and is fully described in Professor Barr’s re- 
rt, which we are reproducing. It will be seen by 
‘igs. 1 and 2 that, after passing from the boiler, the 
es are led by a downtake to a flue under the 
oor. This long brick flue was formerly used for a 
Lancashire boiler; it was only a matter of conveni- 
ence to utilise it, for it is not aecessary. The two 
tests made by Professor Barr each extended over six 
hours, and as to the prevention of smoke there can be 
no question of the success, Observations were taken 
every half-minute at certain intervals, and the records 
show ‘‘invisible against the sky,” ‘‘ just perceptible 
when looked for against a white cloud,” and even at 
the worst it was described as ‘‘thin,” ‘‘ very thin.” 
Much that was perceptible ‘‘was partly if not 
wholly steam from the spray in the fan chamber.” 
Moreover, as is pointed out by Professor Barr, 80 
per cent. of the matter precipitated by the spray 
washing was combustible material, and the wash- 
ing process removed from the gases a considerable por- 
tion of the deleterious sulphurous fumes, giving the 
process ‘‘an important value beyond the removal of 


tion, it should be borne in mind that the plant was not 
specially designed, but on the first trial of six hours’ 
duration, the coal burned per square foot of grate area 
was 35.4 1b., and the evaporation 8.55 lb. from and at 
212 deg., and on the second trial 44.5 lb. and 7.9 Ib. 
respectively ; as the details are so fully given in Pro- 
fessor Barr’s report, it is not necessary to refer to the 
matter further here. The important points are that 
there is prevention of visible smoke, and a large re- 
duction, through the solvent action of the water spray, 
in the amount of invisible noxious fumes which ordi- 
narily pass into the atmosphere, while there may, if 
required, be a large increase in combustion by the in- 
creased suction of the fans. 

From the Table of comparative results appended to 
the report, it will be seen that, in comparison with the 
three natural draught examples, the evaporation per 
square foot of heating surface with Patterson’s system 








visible smoke.” In considering the results of evapora- 


is increased 66 per cent., while the same amount cf 
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arched form, and separated from the firebox of the boiler 
by a brickwork bridge, supported on a cast-iron plate, 
which closed in the lower part of the firebox. 

A perforated partition, sloping forward from under the 
fire-bridge, divided the firebox into two portions. Air 
was admitted thr ugh an opening in the bridge bearer, 
and, passing through the perforated partition, met the 
smoke and unconsumed gases passing over the bridge. 

The firebox was thus converted into a combustion 
chamber supplied with air for the consumption of the 
smoke and inflammable gases from the furnace. After 
passing through the tubes the gases were taken by a 
downtake to a flue in the floor of the boiler-house, and 
thence upwards to the inlet aperture of the suction fan. 
In the fan chamber and in the interior of the fan itself, 
gases were met by a spray of water designed on Mr. 
Patterson’s system, to partially cool them, and to carry 
down the unconsumed carbon and furnace dusts. 

The solid matter was retained in a catching trough, 
from which it could be removed from time totime. The 
gages were thence discharged through a wrought-iron 
























































Fig. 70, 

















A-Ezschaust to Condenser 

B-Steam to Fan Engine 

C -Water service from Ballast Pump to Fans 
D-Steam 

E=-Exhaust 


chimney 1 ft. 6 in. in diameter (1.7 square feet area) rising 
| to a height of 25 ft. from the grate level. ; 

The coal used in the trials, I was informed, was Kilsyth 
steam coal. An average sample of this coal collected 
during the trials and analysed by Mr. R R. Tatlock, 
F.C.S., city analyst of Glasgow, had the following com- 
position : 
Analysis of Coal. 
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water is evaporated per pound of coal, and that (as 
stated in the report) with a very inefficient type of 
boiler. It is also claimed that there is a complete cure 
for the chief cause of failure (the overheating of fan) 





with other systems of induced suction draught, by the 
cooling of the 


Carbon 78.62 
Hydrogen 4 66 
Oxygen 9.58 
Nitrogen 2 03 
Sulphur 0 51 
oe 3.00 
Water 1.60 

100.00 


The calculated calorific value of this coal is 14,340 
British thermal units per pound (equivalent to the evapora- 
tion of 14.84 lb. of water from and at 212 deg. Fahr.), 
assuming the water produced by the combustion of the 
coal to be condensed ; or, taking the water produced as 


| passing off in steam, as it must do in a boiler furnace and 


flues, the values are 13,930 British thermal units and 
14,42 Ib. 

It was decided to stoke by the two doors alternately 
every 3? minutes, i.e., every 74 minutes at each door. 
Ash was raked out from below through the bars at fre- 
quent intervale. As the coa] burned without clinkering, 
it was not found necessary to clean out the fire from above 
during the trial. ,The ash discharged through the bars 
was collected and weighed, and the amount of carbon 
contained in it was ascertained and is allowed for in the 


ases with the water spray, while | Table of results. Ib was considered better to do this than 


a reduction is effected in the size, cost, and weight | to return the ash to the fire, in order to avoid a possible 


of fans and engines required for a certain duty, | 
through the reduction in volume of gases correspond- 
ing to the reduction in temperature. 

The marine installation scarcely requires explana- | 
tion, in view of the clearness of the drawings repro- | 
duced on this page. Its compactness will be recog- | 
nised, and the fact that no room in the stokehold is | 
required will be an advantage. Moreover, it involves | 
the minimum of alteration in existing vessels. | 

We append Professor Barr’s report without further | 
comment : 

In accordance with instructions from Messrs. Matthew | 
Paul and Co., Dumbarton, I carried out at their works 
two trials of a boiler fitted with Mr. Patterson's suction 
draught and smoke-preventing apparatus. The boiler 
was of the locomotive marine type, but was provided 
with an external furnace chamber, built of brickwork in 





choking of the fire with dust. 4 ) 

The waste gases were sampled during each trial and 
analysed by Mr, Tatlock. The composition is given in 
the Tables below. 

The discharge from the chimney was watched con- 
tinually for some time on several occasions during the 
trials. An example of the records of these observations 
is given below. Ibis not necessary to give all the sets, as 
they were identical in character. 

An inspection of the catching trough after the close of 
the trial showed a considerable quantity of soot on the 
top of the water, and of heavier furnace dust at the 
bottom. The former was found to contain 94.5 per cent. 
of combustible matter, and the sediment from the bottom 
of the tank contained 80 per cent. of combustible. The 
amount of material removed from the smoke by the water 
spray could not be accurately ascertained, as an unknown 


| amount had been carried off in the overflow from the 


trough, but the results of the observations of the chimney 
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discharge a hae: “ee the —_ of the — a 
passing through the boiler was thus retained. Besides ; i 
this, it should be noted that the washing process removes Tess or Fu EL CONSUMPTION IN MARINE AND OTHER BoILers. 
po a a ee portion 7 a ? a rae 
sulphurous fumes, and that the process has therefore an | . . : | Mr. Parrerson’s 
—— value beyond the removal of visible smoke. a a System. 
he amount of moisture in the steam was determined eens ee oes merece nae 2 ae: 

by means of a throttling calorimeter (kindly lent for the f. | = Pare: a | 
trials by Professor Watkinson), and by a continuous con- | Name of ship { “Meteor.”| Colches-| ™ Fusi, | « tong.» |” Villede| First | Second 
densing calorimeter of a new design. These instruments | — | |Douvres.”| Trial | Trial. 
= very concordant results when the moisture was | |} — | —-— | ——_ } - —— | 

low the maximum that the throttling calorimeter could | L | L 
indicate. {| Double- | Double. | Single | Sinele: | Single: | “tive. | “tive 

The amount of moisture indicated is not large, con- | Type of boiler es | Woteeet | Netenal taded, ned, | pnded, | Marice, | Marine, 

. . sas . ral | Natural Forced Forced | y 

sidering the conditions of the trial. | Deaught. | Draught. | Draught, | Draught. | Draught. be oman 
deta SG of Dee, Ratio of heating surface to grate area -- 320 2.5 | 4 m2 | gLt 36.0 | 360 
¢ . : : io of heating surface in tubes rate area .. «she mee , | x " s 3 | 80. 
120 tubes, 2 in. outside “— P Evaporation rate and at 212 deg. Fabe. per pound of| | asi as 
gud B. W.G. thickness NOUS EIS) SOUR eee a es a ae oe sat 8.58 8.87 10.63 9.84 8.55 | 7.90 
28 stay tubes, Zin. diameter, ,’, in. long Coal burnt per square foot of ete perhour.. .»| 19.25 26.10 | 18.98 22.40 | 81.30 35.4 44.6 
thick .. a vhs ose ) a burnt per square foot of heating surface per hour. .| — 0.987 | Pra 0.298 | 1.01 | -98 1.24 
r oiler pressure .. ee ee ee ee e oe| 80.5 7.0 165.0 | 105 103 100 
— — : G1 aq. ft Temperature of escaping gases ..|791 deg. F. |885 deg. F. 578 deg. F. |4€2 deg. F. 910 deg. F. 
Tubes (internal surface) 309 (,, vid 
Total se Sis 870 4,5 ‘ 
Fircgrate: Ratio of air used to A very special feature of Mr. Patterson’s water-spray 
Dimensions 3 ft. 3 in. by air theoretically re- system is that it successfully deals with one of the greatest 
3 ft. 2 in. quired pen ay 2.98 to 1 3.23 tol difficulties met with in the operation of induced draught 
Area of grate ... oe ve .. 10.3 8q. ft. Combustion : apparatus, viz., the working of a fan in hot furnace 
Ratio of heating surface to grate Ponnde of coal eteiad gases. The arrangement of the water spray is designed 
area... ae see ee .. 860tol = f of mrate with a view to keeping the temperature of the fan and its 
Ratio of heating surface in tubes to ae. poeta per h a 37.0 48.5 = —_ —_ ——e. mig ae these trials, 
grate area sea aes eas a oth = : though the gases left the boiler at a higher temperature 
Chitin: P “aa eee ce than is desirable from considerations of economy, no 
Height from top of receiver over de- aq. ft. of grate sur- = at = beet ge tg from overheating. i 
positing troug asi -_ ave 20 ft. face per hour as 35.4 44.5 The working of the fan was, in 1 respects, quite 
Height from level of firebars 25 Pounds of coal stoked satisfactory, as was evidenced by the smoothness of its 
Diameter of chimney ... oe 1 ft. 6 in. per aq. ft. of heat- a and the amount and steadiness of the suction it 
Area of chimney Se re i ing surface per hour 1,03 135 tp 
Ratio of chimney area to grate area 0.172 tol Pounds of coal (equi- sahara dene —- ae aire 
Tube Aves A ee sia hg 7 aan increasing the power of a given boiler over that attainable 
rea 0! u .4 sq. ft. ee 
Ratio of eae wae reg aaa 0.23 to 1 surface per hour ... -980 1.24 * er ceciodeal ts gases shows that no carbon monoxide 
sas ’ Evaporation: was passing off in the waste gases. This shows that the 
Principal Observat — : Peceds of water fed secondary air supply was fone its duty in this respect, 
Firat Trial. q Second Trial. to boiler per pound but as I have above indicated, I believe that the same 
—_ . Toc — - — ut onal ogee ey 7.01 6.26 — —_ nee — — in Pan oe = 
isi .m. : m. to ean boiler pressure rial with a much less excess of air, such a modifica- 
: ‘ 4 30 p.m. pounds a gq. in., tion of the arrangement as would have chaithed a smaller 

Duration of trial 6 hours 6 hours absolute... Be 118 115 quantity of air, but would at the same time have brought 

aii: Dadi: Egsivalent orepers: it mp — association with the gases passing 

Mean steam pressure tion from and a tt yea sian. y . . 

” ‘ 212 deg. Fahr. per I understand that the boiler was not erected with any 

cag Near non prt 103 lb. per tq. in. 100 lb. per eq. in. ‘ poundot coal oe 8.55 7.90 bes to high ae a the — ae 2 

Squivalent evapora- uel per square foot of grate area, and per square foot 0: 

neues” pa ” » 1 y ” ps from A at heating surface, calculated to give a specially economical 
ae te aan 212 deg. Fahr. per result for that particular form of boiler. ‘The object of 
ag 340 deg. Fabr. 338 deg. Fabr. sq. ft. of grate per these trials was, I understand, to demonstrate the work- 

Mees insteam,abt. 4 pr ay " "4.5 os cent. hour... as 303 352 ing of Mr. Patterson's system as regards (1) the influence 

Fea Wise: pe gy pi geet Suuption of fusl tr be tuabuseiay aah Ge semoliomey of 
: jon from and @ ’ 6 ellicacy 0) 

Temperature of feed 59 deg. Fahr. 58 deg. Fahr. 212 deg. Fahr. per the smoke combustion and washing ptherecboemaner in 

Feed water per hour 2670 Ib. 3730 lb. sq. ft. heating sur- ee my emission of —_ — the ey 

halt « face per hour 8.40 9.80 n the latter respect the results were highly satis- 

” Coal stoked per hour 381 Ib. 500 Ib. Efficiency . 59.2 percent. 54.8 per cent, — ah — by Rag accom oo a 
‘ P wi no at the only times at which any smoke 
eae a 16 38 The results of the trial do not show a very high economy | to speak of was emitted — at the time when Ae fire- 

Gal ee ead per ” ” for the boiler. This, I believe, is notin any way an eesen- | doors were open for stoking. These times were much 
‘eae ebukeiees te tial feature of Mr. Patterson’s system, but was due to the | more frequent during these trials than would usually be 
none Ae 364 Ib 459 Ib articular arrangement of boiler submitted for trial. I | the case, and hence the results would, I have no doubt, 
: . erase lieve that with a little alteration in the arrangement | be even better in the case of ordinary running than they 

Stoking : of the secondary air supply, the boiler would have/| were during their efficiency trials. 

Stoking at the doors, shown a considerably higher economy. In the first| I have appended a Table of the results obtained by the 
alternately at each place, it will be seen from the Table of observations | research committee of the Institution of Mechanical Engi- 
door. Stokings per that the amount of air passing into the furnace | neers on marine engine trials, and have added the corre- 
hour... aac a 8 8 and combustion chamber was from three to three | sponding observations for the trials here reported upon. 

Amount of coal put on and a quarter times as much as was “theoretically ” | These will serve to indicate the comparison between the 
at each stoking 23.81 lb. 31.26 Ib. required for the complete combustion of the fuel. Ihave | results obtained with this boiler under Mr. Patterson’s 

Draught : no doubt a much smaller amount of air supplied to the | system, and the results of the working of some marine 

Mean draught at fan combustion chamber would have sufficed for the consump- | boilers under ordinary conditions. As I have indicated, 
in inehen al walee... 82 in. 1.55 in. tion of the smoke, by a suitable modification of the | however, I do not consider that the results obtained with 

Mean draught at 5 arrangements for admitting it, and that as constructed | this boiler indicate the full value or possibilities of Mr. 
smokebox, in inches peg — ae —_ — — — = ae = Patterson’s system, 

e combustion chamber an rough the lower tubes ARCHIBALD 
of water AT 84 5, withenk dda ete ahens of the dale. a 
Furnace Gases : The existence of this current of comparatively cold air 

Analysis— By Volume. By Volume. _| through the lower tubes was not only to be expected from THE PHYSICAL SOCIETY. 

Carbonic acid 6.2 56 the construction of the furnace and boiler, but was indi-| Ata special general meeting of the Physical Society, 
me oxide 0.0 0.0 cated by observations of the temperature of the gases | held on December 13, 1895, Professor Reinold, Vice- 
Hydrocarbons 0.0 0.0 passing through the upper tubes, which came out higher | President, in the chair, the resolution, with reference 
Oxygen 13.2 13.8 than the average could be from the amount of coal con- | to the change in the amount of the life composition fee, 
Nitrogen 80.6 80.6 sumed, and the amount of heat utilised in the evapora- | passed at the special general meeting held on November 22 
—- tion. : ast, was confirmed. — 

100.0 100.0 Arrangements were made to determine the tempera-| The ordinary meeting was then held, and Dr. John 
By Weight By Weight ture of the gases in the fan inlet chamber, but two ther- | Shield read a paper on “‘ 4 Mechanical Device for Per- 

Carbonic acid y 9,20 _ y 8 An : mometers inserted for this purpose were broken by drops | forming the Temperature Corrections of Barometers.” 
ouide 0.00 0.00 of the water spray falling upon their bulbs. The presence | The form of barometer to which the author has adapted 

Hydrocarbons 0.09 0.00 of such drops of water would in any case have rendered | his device is that devised by Dr. Colley; it is intended 

Oxygen 14 30 15.075 the readings of a thermometer there unreliable, from the | for general laboratory use, and is capable of being read to 

Nitrogen 76.50 76 52 cooling effect due to the evaporation of drops that might | within 0.1 millimetre. The barometer tube can be moved 

: rest upon the bulb. in a vertical direction so that the lower meniscus can be 
100.00 100.00 Observations of the temperature in the upper part of | adjusted to the zero of thercale. Attached to the baro- 

Furnace gases (dry) ‘ : the smokebox were made by aid of pieces of copper hung | meter tube is a thermometer with a horizontal stem, pass- 
per pound of coal 29.5 Ib 30.85 Ib in the smokebox for some time, and then quenched in a | ing in front of a scale which is fixed to the vertical scale 

' a 5 z ; E weighed quantity of water. of the barometer. The graduations of this thermometer 

Air: : During the first trial the average temperature so indi- | scale, with the exception of the one passing through the 
Air required per cated was 940 deg. Fahr., and during the second trial | 0 deg. Cent. mark on the thermometer, are inclined to the 
ound of coal, as 900 deg. Fahr. As has been remarked above, these tem- | vertical, and are so spaced that the reading opposite the 
ae 0:53, 941,, peratures must have been considerably higher than the | end of the mercury column of the thermometer gives 

Air used per pound of , mean temperature of the gases as they left the boiler | directly the correction to bs applied to the observed 
coal ... wes i EDs 30.66 ,, tubes. height of the barometer ( Be ) in order to obtain the 
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reduced height (B, ). That is, the reading on the ther- ! 
| hull is subdivided b 


memeter scale gives the value of Br (8 — -y)t, where 8 and 
Y are the coefficients of expansion of mercury and of the 
material of which the barometer scale is composed respec- 
tively, and ¢ is the temperature. 

Mr. Boys admired the simple method the author had 
adopted for plotting the corrections, and said he always 
felt that the trouble involved in applying small correc- 
tions ought, if possible, to be avoided, or the corrections 
would often be omitted. 

Mr. Appleyard advised the placing of the bulb of the 
thermometer within the barometer tube. 

Mr, Shield, in his reply, said as the barometer was only 
intended to read to 0.1 millimetre, the placing of the 
thermometer within the tube did not appear necessary. 

A paper by Professor Riicker, ‘‘On the Existence of 
Vertical Earth-Air Electric Currents in the United King- 
dom,” was, in the absence of the author, read by Mr. Kay. 

Ia a paper read before the British Association at 
Oxford, De. Schmidt stated that he had expanded the 
components of the earth’s magnetic force in series, and 
had deduced expressions, two of which give the magnetic 
potential on the surface of the earth, in so far as it depends 
on (1) internal and (2) external forces. The third series 
represents that part of the magnetic forces which cannot 
be expressed in terms of a potential, but must be due to 
electric currents traversing the earth’s surface. Dr. 
Schmidt concluded that such currents amount, on the 
average, to about 0.1 ampere per square kilometre. The 
author has tested this conclusion drawn from the state of 
the earth as a whole, by means of an examination of the 
integral of the magnetic force taken round a re-entrant 
circuit, taken in the United Kingdom. The necessary 
data have been obtained from the results of the magnetic 
surveys for the epochs 1886 and 1891, carried out by the 
author and Dr. Thorpe. Two circuits called the a and B 
circuits were ciated having their greatest extension N. 
and S. and E. and W. respectively. The work done bya 
unit magnetic pole on traversing these circuits was cal- 
culated for the epoch 1886 by means of the terrestial lines 
found for that date, and also for the epoch 1891 by means 
(1) of the same lines, when due allowance was made for 
secular change; and (2) of the independent set of lines 
found by aid of the 1891 survey. The same calculation 
was made fora third circuit (7), using instead of the cal- 
culated terrestial lines the true values of the forces and 
declinations as deduced from the nearest stations. The 
following Table gives the results in amperes per square 
kilometre : 








— | a } Bg Y 
= 

1886 0.026 |} — 0.004 

1391 (1) + 0.001 — 0.005 

1891 (2) i ne — 0.008 


From these figures the author concludes that there is 
not, in the United Kingdom at any rate, a vertical cur- 
rent amounting, on the average, to 0,1 ampere per square 
kilometre. 

Mr. Watson said a few words on the difficulty ex- 
perienced in determining the line integral in South Wales, 
due to the presence of closed curves. 

The Society then adjourned till January 24, 1896. 





LAUNCHES AND TRIAL TRIPS. 
Messrs. W. Denny AND BrotHers, Dumbarton, on 
the 2nd inst. launched the paddle steamer Dover, of 280 fb. 
length, built by them for the London, Chatham, and 
Dover Railway Company’s service between Dover and 
Calais. Triple-expansion engines are being supplied by 
Messrs. Denny pe Co. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, Govan, launched on the 4th inst, a screw steamer 
named the bes Koi, built to the order of the Scottish 
Oriental Steamship Company, for whom 11 steamers have 
already been built at Fairfield. The vessel has a gross 
register tonnage of about 1800 tons, and is of the follow- 
ing dimensions: Length between perpendiculars, 290 ft.; 
breadth of beam, 38 ft.; depth moulded, 22 ft. 9in. The 
vessel will be fitted with surface-condensing triple-expan- 
sion engines, having three inverted cylinders 22 in., 33 in., 
and 57 in. in diameter respectively, all adapted for a stroke 
of 3ft.6in. The high-pressure cylinder is fitted with a 
piston valve, the intermediate and low-pressure cylinders 
are fitted with slide valves—all soled by the usual 
double eccentric link action valve gear, and controlled by 
steam reversing gear. The crankshaft is built, and to- 
gether with the tunnel and propeller shafts is of mild 
steel. The propeller blades are of manganese bronze, 
Steam will be supplied by two single-ended boilers made 
entirely of steel, each having three corrugated furnaces, 
and adapted to work at 160 lb. pressure per square inch. 





The Fairfield Shipbuilding and Engineering Company, 
Limited, launched from their yard at Glasgow on the 
5th inst. the Diana, second-class cruiser, a sister ship to 
the Venus, launched on September 5 last from the same 
yard, and of the Minerva, recently fully described in En- 
GINEERING (page 401 ante). The dimensions of the Diana 
are: Length between perpendiculars, 350 ft.; breadth 
extreme, 54 ft.; displacement, 5600 tons. The hull is 
built of Siemens-Martin steel to Admiralty requirements. 
A cellular bottom extends the full length of the engine 
and boiler spaces, and fore-and-aft water-tight flats and 
magazines continue the double bottom right to the stem 
and stern. Under the protective deck the side — 
ments for the full length of the boiler space are utilised 
for stowing fuel, and additional cross-bunkers are intro- 
duced at each end of these compartments, completing a 





casement of coal right round each set of boilers. The 
longitudinal and transverse bulk- 
heads, the doors in which have been reduced to a mini- 
mum, and may all be worked from the main deck as well 
as from below. The vessel is sheathed with teak and 
coppered, and to insure her steadiness bilge keels for 
about half the length of the vessel have been fitted. The 
protective deck is from 1} in. to 3in. in thickness, and 
covers the propelling and auxiliary machinery, and 
the boilers, magazines, &c. An armoured citadel of 
Harveyed steel affords additional protection to the en- 
gines from raking fire, and the reserve bunkers, being on 
the protective deck over the machinery space, tend further 
to lessen this danger. The coal capacity is nominally 550 
tons. The ship’s company comprises 450 officers and men, 
and the armament of the Diana will consist of five 6-in., 
six 4.7-in., eight 12-pounder, and several smaller guns, all 
of which are on the quick-firing principle. She has also 
three torpedo tubes, two forward submerged and one aft 
above water. The propelling machinery is of the triple- 
expansion type, and consists of two sets of engines with 
cylinders 33 in., 49 in., and 74 in. in diameter and stroke 
of 3ft. 3in. Steam is supplied by eight single-ended 
boilers, each fitted with three corrugated furnaces, and 
adapted for a working pressure of 155 1b, to the square inch. 
The speed of the vessel is expected to be 194 knots. 





Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched on December 5, from their shipyard at Middle- 
ton, a steel screw steamer named Grantor, built to the 
order of Messrs. J. Holman and Sons, London. The 
vessel is a modern cargo steamer, measuring over 320 fb. 
The engines and boilers are being supplied by Messrs, 
Blair and Co., of Stockton. 





Messrs. Fleming and Ferguson, Limited, Paisley, 
launched on the 6th inst. a steel screw hopper steamer, 
built to the order of the Admiralty. The dimensions of 
the vessel are 155 ft. by 31 ft. by 12 ft. 6 in., and she has 
a carrying capacity of 600 tons. Her engines, which will 
be supplied by the builders, are of the compound surface- 
condensing type, and will be capable of indicating 600 
horse-power. This is the first of three similar vessels 
which this firm have in hand for the Admiralty for im- 
provements being carried out on Portsmouth Harbour. 





Messrs. Wigham Richardson and Co., Newcastle-on- 
Tyne, launched on Saturday, the 14th inst., from their 
Neptune Shipyard, a steel screw steamer for the Deutsche 
Dampfschifffahrts Gesellschaft ‘‘ Hansa” of Bremen, and 
intended for the service of that company between Europe 
and the River Plate. The steamer is 315 ft. in length by 
42 ft. beam, and will be fitted with four-crank quadruple- 
expansion engines, also constructed by Messrs. Wigham 
Richardson and Co., balanced in accordance with the 
Yarrow, Schlick, and Tweedy system, a system which is 
now coming so rapidly to the front on account of its ad- 
mirable results, both with regard to the diminished con- 
sumption of fuel and the complete absence of vibration. 
The vessel was named the Sonnenburg. 





The steel spar deck screw steamer Ilaro, built by Sir 
Raylton Dixon and Co., Cleveland Dockyard, Middles- 
brough, for the African Steamship Company, London, went 
for her official trip in Tees Bay on Saturday, the 14th inst. 
Her principal dimensions are: Length, 322 ft. 6 in. ; 
beam, 40 ft. 6 in. ; depth moulded, 27 ft. 11 in. Triple- 
expansion engines have been fitted by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
supplied with steam by two large single-ended boilers 
working at 160 lb. pressure. The trial trip was satis- 
factory. 





Messrs. Ropner and Son, of Stockton, launched on the 
16th inst. a steel screw steamer named Chiswick, of the 
following dimensions, viz.: Length between perpendi- 
culars, 280 ft.; breadth, 40 ft.; moulded depth, 18 ft. 6 in.; 
built for London owners. The steamer is built on the 
part awning decked rule, with poop and raised quarter- 
deck ; her deadweight carrying capacity being 3000 tons 
on 174 ft. The engines will work up to about 750 effec- 
tive horse-power, and are by Messrs, Blair and Co., 
Limited, having cylinders 21 in., 34in., and 56 in. in 
diameter by 36 in. stroke, steam being supplied by two 
large steel boilers working at 160 lb. pressure. 





The s.e. Languedoc, which the Compagnie Générale de 
Transports Maritimes : Vapeur of Marseilles had built 
on the Clyde in 1884, has been lying at the works of the 
Wallsend Slipway and Engineering oe ay Limited, 
Wallsend, for the last few weeks, having her boilers 
removed and replaced by multitubular boilers of steel, to 
work at a pressure of 160 lb., and her cylinders replaced 
by new ones, 24 in. and 63 in. in diameter by 42 in. 
stroke, &c., making what is now known as high-pressure 
compound engines, and in accordance with the system of 
Mr. H. ©. Asblin, of Liverpool and London. The work 
has been completed several weeks in anticipation of the 
contract time, and the vessel went her trial trip on the 
3rd inst. This consisted of a continuous ran off the coast 
of Northumberland of six hours’ duration. During the 
whole of the trial trip the engines worked with smooth- 
ness, the full pressure being maintained, whilst the ship 
accomplished a speed of upwards of 12 knots. 


A new submarine boat has been built by M. Goubet, 
similar to that which was so much talked about a few 
years ego. The form of the boat is elliptic-lanceolate, 
with a length of 26 ft. 3in. from point to point and a 
maximum diameter of 5 ft. 9 in., but it is surmounted by 
a small dome about 15 in. high. The material is bronze, 
the plates varying in thickness between | in. and j in., 
and the hull is strengthened by ribs within and by three 








fins, of which one is in the place of the keel and the 
others respectively on each side. The fins have the chief 
purpose of checking rolling, and the lateral ones form 
platforms for skeleton tub2s, in each of which an auto- 
mobile torpedo rests. The torpedo is driven by com- 
pressed air, and leaves the tube through the checking 
mechanism of its screw being released. The immersion 
of the submarine boat depends upon the quantity of 
water admitted toa reservoir or expelled fromit. The 
pumps for this purpose are worked automatically by a 
dynamo, the motion of which is determined by a mano- 
meter, thus enabling the desired depth to be maintained. 
A like arrangement is employed tosecure the longitudinal 
trim of the boat. The craft is propelled by means of a 
screw driven by a dynamo, and there are oars on each 
side worked from within through water-tight bearings. 
The vitiated air is replaced from reservoirs of com- 
pressed oxygen. The displacement is about 10 tons, 
and with all on board the craft is calculated to preserve 
a small margin of buoyancy; but, in case of mishap, 
a weight of about 24 cwt. can be detached from the 
kee], and the boat will then rise to the surface. Abt 
slight depths a kind of telescopic tube, having a length 
of some 10 ft., furnished with two reflecting prisms, will 
enable an observer in the boat to see what is going on 
above. In addition to being fitted for employment as a 
submarine torpedo-boat, the new craft, according to her 
builder, can be furnished with shears for cutting torpedo 
nets, cables, and the connecting wires of mines. She is 
about to be put under trial at Argenteuil, on the Seine. 





GERMANY AND Brazit.—Repairs which are required by 
the Brazilian cruiser Aquidaban are not to be carried 
out either in Great Britain or France, but in Germany. 
Of late years Brazil has been going to Germany for its 
naval work, and the Vulcan Company, of Stettin, recently 
launched three torpedo-boats for the Brazilian Govern- 
ment, 





COLLISION NEAR Newrort (Mon.).—As a passenger 
train from Newport to Nantyglo was running between 
Gaer Junction and Park Junction on the Great Western 
Railway on the night of October 5, it came into collision 
with the tail of a goods train, which was moving slowly 
forward past the trailing home signal at Park Junction. 
The guard’s van was completely wrecked, but happily the 
guard escaped with injuries to his head and face only, 
while but three pasengers complained of injury. At Park 
Junction a line from Cardiff vi@ Ebbw Junction joins the 
line from Newport vid Gaer Junction to Nantyglo, and 
the above goods train, having come from Gaer Junction, 
was detained at the home signal (and, therefore, still on 
the Newport branch) for two minutes awaiting ‘‘ Section 
clear” towards Nantyglo. The signalman at Park 
Junction, on receiving ‘‘ clear” from the cabin in advance, 
immediately gave on an imaginary train from the Cardiff 
branch under the impression that the standing train was 
on that branch, although his block instruments showed 
otherwise. Under this impression, and thinking that he 
had omitted to clear his block instruments for a previous 
passenger train, he accepted another passenger train from 
Gaer, and pulled off all his signals for it. On the lower- 
ing of the home signal the goods train started, and 
the signalman at once saw the error he had made, 
and immediately threw his distant up, but the pas- 
senger had already passed it; he did not dare to 
throw up his home, however, as he was afraid of 
stopping the gocds. As soon as the driver of the 
passenger train saw the obstruction, he applied his 
brakes, but not in time to avert the collision. Lieut.- 
Colonel Addison considers that the driver can hardly be 
blamed, ‘‘ eg 2 had a good look-out out been kept from 
the left side of the engine the obstruction in front ought 
to have been seen sooner than it was.’’ As to the mis- 
take of the signalman, who had started work under half 
an hour previously, the Government inspector says: ‘‘ The 
block system, admittedly, does not entirely eliminate 
mistakes due to human fallibility, but such an occurrence 
as thisis very rare. By the adoption of one of several 
automatic arrangements now in partial use on many rail- 
ways, the block instruments can be so controlled, electri- 
cally, as to make it impossible for a signalman to give 
‘Line clear’ whilst the section is occupied by a train, 
and it is deserving of serious consideration whether it 
would not be phe Sat to protect Park Junction in this 
manner. The arrangements referred to have long since 

assed out of their experimental stage, and the 
inspecting officers of the Board of Trade have fre- 

uently drawn attention to the necessity for applying 
them, at least, to the busy sections of all railways.” 
The ‘‘automatic” arrangements here referred to are, 
we suppose, in the nature of a treadle or insulated rail 
which must be run over before the block instruments can 
be freed. Where, as in this case, a train is stopped at a 
home signal, we think the better plan is to lock the home 
signal lever so that the signal cannot be pulled off a 
second time until the advance signal has been used or the 
train has passed over an equivalent treadle or insulated 
rail, This, of course, has been done for many years in 
connection with the well-known Sykes’ lock and block 
system, and can also be done by means of special lockin 
in the locking frame. Should the home signal be us 
without the train having to subsequently pass the ad- 
vance, we consider that it would be better to provide 
some special arrangement in the cabin for putting every- 
thing in statu quo, rather than having to pull off the 
advance, if only for a moment, in order todo so. The 
lowering of a signal, when not required for the purpose 
of allowing a train to proceed, should always be avoided, 
especially in the case of so important a signal as the 
advance, 
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ELECTRICAL APPARATUS. 


24926. A. B. Blackburn and W. Buchanan, Wol- 
verhampton, Staffs. Dynamo Electric Machines. 
(7 Figs.] December 21, 1894.—I is the moving portion of the 
magnetic circuit constituting the inductor. It is caused to 
revolve by being part of, or attached to, a wheel fixed on a shaft 
which may be driven in the usual way. a,b are the armature 
coils in which alternating currents are produced, and / is the 
exciting coil — which a continuous or rectified current is 
passed. A, B are laminations, plates, or stampings of magnetic 
metal, forming, with the inductor I, the — circuit by being 
arranged around the coils. Each set is held in place by clamps, 
asat 2. When the inductor I is in the position in which it com- 
pletes the magnetic circuit round the coils f and a, the number of 
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lines through the coil a is at a maximum. As the inductor I 
passes from the parts of the coil @ surrounded by the magnetic 
laminations, plates, or stampings A to the parts of the coil 0 sur- 
rounded by the magnetic laminations, plates, or stampings B, the 
number of lines through the coil a@ diminishes, while the number 
through the coil } increases at the same rate, and, as the reluct- 
ances of the circuits A and B are eyual, it follows that there is 
always the same number of lines passing through the inductor I, 
and, as these are always in the same direction, there can be no 
change of induction through the exciting coil f. Thus alternating 
currents of equal periodicity and (when the number of turns in 
the coils a and b are the same) of equal electromotive force, but 
opposite phase, will be generated in the coils a and b. (Accepted 
October 23, 1895). 

24,369. J.T. Brierley, Chorley, Lancaster. Elec- 
tric Bells or Alarms. {1 Fig.) December 14, 1894.—Electric 
bells at the present time are usually rung by a push on the door form- 
ing acontact. Ifa little dust gets in between the plates no con- 
tact is made, and the person ringing cannot tell whether the bell 
be rung or not. Now the present invention has for object to make 
it absolutely certain that the connection will be made, and thus 
the bell rung, and also to arrange so that the ordinary bell-pull 
can be used. Io place of having the break in the circuit at the 
push, as is usually the case, the break is placed in any convenient 
position, preferably not far from the pull or push which is to cause 
the contact. The pull A or push is then connected with a lever 





B, and on this lever there is placed a plate C dipping into a mer- 
cury cup D in contact with the other pole E of the circuit. A 
epring F or weight keeps the plate connected with the bell pull or 
push out of the mercury when the push or pull is not in operation. 
The moment a push or pull occurs, however, it depresses the plate 
into the mercury and thus completes the circuit. It can be 
arranged so that the plate shall almost touch the mercury, con- 
sequently the very slightest depression will cause a contact, and 
the mercury being liquid all fear of dust stopping the contact is 
avoided. The plate, if desired, can be a simple wire or a bunch of 
wires instead of a late. It can be of iron or any other metal not 
acted upon by cold mercury. (Accepted October 23, 1895). 


20,170. H. Zerener, Berlin. Electrical Soldering and 
Welding Apparatus. [20 Figs.) October 22, 18¢4.—The elec- 
trical hand soldering apparatue, shown in Fig. 1, is carried by a 
handle A, extending outward parallel to the frame a of the 
apparatus. The handle is mounted on one erd of a tube R, through 
which pass the conducting wires, and which is fixed at its other end 
in a nose b on the side of the said frame. Oa the tube R is mounted 
an outer tube R! that can be turned in either direction by a 
hand adjusting wheel Z. A worm w is attached to the opposite 
end of the movable pipe R! and partakes of its motion. The worm 
w engages with a pinion y arranged at the outer side of the frame, 
and fixed on a shaft that carries, on the inside of the frame, a 
Pinion x which drives toothed wheels v, v' for imparting a.recipro- 
cating up-and-down motion to two-racks wu, 1! arranged at an 
angle of about 45 deg. to each other. On the racks 1, w! are re- 
*pectively secured, so as to be well insulated therefrom, carbon- 
holders ¢!, #2 provided with set screws for firmly holding the 
<arbons k, k!. The carbons k, k! can be caused to move towar 
or away from each other according to the direction in which the 
“heel Zis turned. The voltaic arc, which in this way can be 
formed and maintained between the carbons, is controlled by a 
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horseshoe electro-magnet M, the poles m!, m2 of which are arranged 
so as to extend in a direction practically ndicular to the 
lines of force of the voltaic arc, so that the voltaic arc will be 
deflected in a downward direction, and so far beyond the points of 
the carbons that it can be used for soldering or other Fe 
The electric current is conducted to the apparatus ugh a 
double cable which passes through the inner tube R and the nose 
b, and projecting therefrom, is then divided and connected 
with the terminals 7,m, from which the current is conducted 
to the carbons and electro-magnet by suitable conductors. 
The alternating current soldering — shown in Figs. 2 
and 8, carries a carbon-holder 0 of light non-conducting material 
which is slotted in the centre to receive a partition wall W of slate 
which is fixed at right angles to the slot lying in the axis of the 
handle. This partition wall of the carbon-holder forms guide 
openings or apertures in which two carbons arranged parallel to 
each other can be held and moved downward in such a way that 
their lower ends will always maintain the same position with 
regard to the poles m, m' of the electro-magnet M, the bridge or 
crosspiece m* of which is bent backward to allow of the free 
passage of the carbons through the centre of the holder. Figs. 4 
and 5 show a welding apparatus wherein the placing and main- 
taining of the voltaic arc is regulated automatically. In the 
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thick frame plate a, which is bent at an angle of 45 deg. at both 
sides, and in a fork G! attached to the centre of the said plate, are 
mounted two — S!, 82, having right and left handed screw 
threads respectively, and carrying at their lower ends bevel wheels 
z2', 22, The upper end of the spindle S! is provided with a plate 
8°, and the upper end of the — 82 is provided with an ad- 
justing wheel c. Attached to the spindle S2, in addition to the 
adjusting wheel c, there is a winged nut or handle S4 beep | the 
spindle can be directly turned by hand for the purpose of adjust- 
ing the carbons, when necessary, more quickly than can be done 
by the adjusting wheel c. The automatic movement of the 
spindle S? is effected by an armature A? which is provided with a 
pawl p gearing into the wheel c, and is actuated by an electro- 
magnet N when the circuit thereof is completed through a fixed 
set screw y and a spring contact f carried by the armature. 
Opposite to the armature plate S? attached to the spindle S', is 
an electro-magnet B, which is arranged in the main current and 
which, by attracting the armat plate S?, moves the spindle 
S1 endways and moves the corresponding carbon k' away from the 
carbon & and so forms a voltaic arc between them. The move- 
ment of the spindles 8!, S2 is transmitted to the carbon-holders 
t!, <2 by means of half-nuts 7, each of which is carried by one end 
of a lever mounted in an extension of a slide w and pressed 
a a spindle by means of a spring /. (Accepted October 
, 1895). 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


17,532, A. P. Bauer, Hamburg, Two-Jaw Chuck. 
(3 Figs.] September 19, 1895.—This invention relates to a two-jaw 
chuck actuated by a right and left handed screw. In the front 
part 0, which is secured to the back part or body a of the chuck, 
is arranged a screw furnished with right and left handed threads c 
and d. This screw operates two sliding jaws f and /! guided in 
the slot ¢e formed in the part b. One of these jaws (f) is operated 
by the left-handed thread d and the other ( ') by the right-handed 
thread c, The jaws /, f! are held in the slot e by back plates and 
screws in the usual way. One of the jaws (/) is furnished with a 
V shaped notch which serves to receive the object to be held, and 
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the other jaw (/') with a cormepeniee V-shaped projection 
which serves as a pressure piece to hold the object in the aforesaid 
notch. The pitches of the screw threads d and c are respectively 
proportioned to each other as 1 js to the sine of half the hegre | 
angle of the V-shaped notch in the jaw f. The jaws of the clu 
are actuated by means of a key applied to a square g formed on 
the end of the right and left handed screw c d, and in consequence 
of the difference in the pitches of the threads the jaws move in such 
relation to one another that they alwiys clamp the object to be 
held, whatever may be its diameter, with its axis coincident with 
that of the chuck. This chuck has the advantage of being operated 
by a single screw only. (Accepted October 23, 1895). 


21,534. W. P. Thompson, London. (J. B. West, 

y ). Forging or Setting Wrought 
Metal, (4 Figs.) November, 8, 1894.—This invention has for its 
object a method of shaping or forming annular articles, segments 
of rings and other objects, from bar metal or malleable metal of 





any kind roughly formed to the required shape, and consists 
essentially in strongly pressing the roughly shaped ring or pieces 
of metal grouped in ring form between the central nucleus or 
mandril of the required shape for the internal surface, and a 
series of movable dies shaped to the required shape of the out- 
side of the article pressed radially against it by hydraulic or other 
ressure until the article has assumed the requisite form, also 
n submitting the article or ring of articles to be formed to pres- 
sure between surfaces in a direction at right angles to the plane 
of the radial die motion. The mode of action is as follows: The 
long handle of the bracket B being raised, the link A and the 
column B b C ¢ at once turn to an angle with each other, and 
the face-plate D is raised up, exposing any articles K that 
may be in the machine. These are removed and: fresh rings 
of hot or cold metal K are put in their place. If they are 
of the same kind as those previously being manufactured, the 
arm B is again compressed until the column A BbecD stands 
vertical. Steam, water, or other fluid under pressure is now let 
into the pipe G, and from it into the smaller pipes F! and the 





cylinders H. These are now pressed with the dies J firml 

inst the metal ; the metal consequently squeezes out in all 
directions, taking the exact contour of the upper face, the inner 
vertical face of the dies, the bottom face of the projection j, and 
the outer face of the cylinder M. Any surplus metal is squeezed 
out between the end ofj and the central matrix M. When the 
article is set, which in most instances is instantaneously done, the 
fluid is exhausted out of the pipes and cylinders, the springs sur- 
rounding p press the pistons back, and the operator simply raises 
the lever of the bracket B in order again to empty the moulds. 
It articles of other dimensions or form are required, the dies J, j 
are changed, and, if necessary, the mandril or internal cylinder 
M is changed also, while if the top of the article is required to be 
any other than a plane surface, the face-plate D is also changed to 
suit, or lining pieces are fixed cf the required contour and bolted 
to the plate D. If the new central piece M and the dies J are 
cf different thickness to the last, or the face-plate D has had to 
be lined, the right and left handed ecrews C will have to be ad- 
justed before the machine can be set in operation again. (Ac- 
cepted October 23, 1895). 


25,200. C. D. Abel, London. (Deutsche Metallpatronen- 
Jabrit, Karlsruhe, Germany.) Machine for Drilling the 
Firing Holes in Cartridge-Cases. (6 Figs.) December 
28, 1894.—In this improved machine the attendant only requires 
to introduce the cartridge-cases into the feed channel, whereupon 
all the y operations, such as the feed of the cartridge- 
cases to the place of operation, the holding of the same, the actua- 
tion and advance and retreat of the drills, and the ejection of 
the cases, are effected consecutively and automatically. The 
cartridge-cases H are introduced into an inclined or vertical feed 
channel A ; in front of the lower opening of this there is a recipro- 
cating horizontal slide B which is actuated from a driving shaft 
W by means of a cam M and elbow lever Q which is pressed con- 
tinuously against the cam by aspring 8. At the advance motion 
the slide B seizes the bottom case and pushes it forward in the 
axis of the gripping device. During this motion the spring F at 
the lower end of the channel holds the case on the slide so that it 
cannot fall off. For holding the case, there is provided a fixed 
abutment support G, the face of which is formed as a vertical 
plane surface, and opposite this a spring centreing bolt with coned 
end C, both of which must lie exactly in the same axis. The sup- 
port has a central projection which fits into the cap chamber of 
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the cartridge-case. After securing the case H, the drilling of the 
holes is effected by means of two spindles K with drills I placed at an 
angle to each other, which pass through passages in the ra ay G. 
The drill spindles K receive their rotary motion from pulleys K! 
thereon driven by belts, and at the same time they are advanced by 
suitable means. The advance of the spindles is not a rigidly confined 
motion, but takes place in accordance with the mcmentary pree- 
sure of the springs V and the resistance of the material to be 
bored through. The cam O only serves for limiting the extent of 
the advance. The backward motion of the drill spindles is effected 
by the positive pressure of the cam nst the roller X cn the 
slide. All the motions are derived from the one driving shaft W. 
The several cams M, N, O are so shaped that the separate devices 
perform their functions in the proper sequence. After the for- 
ward feed of the cartridge-case, the centreing bolt C is released so 
as to secure the case in position ; the spindles then advance so as 
to drill the case and then recede, whereupon the bolt C is with- 
drawn, and the case H is set free and drops down; another case 
is then fed forward and the operations are repeated. (Accepted 
October 30, 1895). 
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MILLING AND SEPARATING MACHINERY. 


24,070. J. Higginbottom, Liverpool. Apparatus 
for Suppiyin ot and Cold Air in Dr Ma- 
chines for Wheat, &c. In machines for drying wheat or 


other grains it is usual in modern practice to subject the wheat 
or other grains to be dried, firstly, to the action of a current of 
hot air, and, secondly, to a current of cold air; also such drying 
machines are provided with two distinct fans, viz., one for hot 
air and one for cold air. Now by means of the present invention 
the necessary currents of hot and cold air can be provided simul- 
taneously by the use of one fan only, thus reducing the cost of 
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applying fans to drying machines when used for drying wheat, 
cereals, and the like. In carrying out this invention a fan is 
arranged in such a manner that hot air enters at one side cf the 
fan and cold air at the other side, thus making one fan serve to 
discharge both hot and cold air at the same time. In the accom- 
pavying drawing the fan is shown divided into two portions by 
means of a me ey A, and the fan casing and discharge orifice 
B are also divided by a plate C. The hot air enters at D and the 
cold airat E. The streams of hot and cold air leaving the sides 
F! and F? of the fan are carried by conduits G' and G2 to’ the 
wheat drying machine H. (Accepted October 23, 1895). 


SHIPS AND NAUTICAL APPLIANCES. 


12,509. H. C. Vogt, Copenhagen. Propelling, &c., 
Navigable Vessels. [3 Foe] June 27, 1894.—The rudder A 
is rigidly secured by means of a fork g on the rudder-post a, which 
is connected by means of an arm b and a spring c with a toothed 
wheel H, which is adapted to be rotated by means of a worm O 
about a tube 7 in which the rudder-post @ is guided, 80 as to be 
capable of rotation. The tube r also serves as a guide for the 
rudder A, a fork / rigidly secured on the rudder A being arranged 
to loosely embrace the tube 7, so that it can turn around the tame. 
A tee-piece T furnished with bearings for the worm O constitutes 
a rigid connection between the tube 7 and the horizontal main 
shaft 8, which is provided with bearings L and a stuffing-box B. 
Upon pulling one or other of the steering lines «, the worm O, 
and consequently the toothed wheel H, will be partly rotated, 
and by means of the spring c which connects the toothed wheel H 
with the rudder-post a, the rudder will be partly turned; thus 
the vessel can be steered by pulling one or the other of the steer- 
ing lines v. If, now, the main shaft S be rocked or oscillated, e ., 
by means of treadles F, or by an engine, the rudder A will oacil- 
late like a pendulum about the axis of the shaft S in a plane which 
is at right angles to the central vertical longitudinal plane of the 
vessel. The pressure of the water on the rudder (due to its pen- 
dulous motion) will then cause it to turn about the axis of the post 





a, first to one side and then to the other, in such a manner as to 
propel the vessel. Since the rudder-post a is conuected by the 
spring c to the wheel H, which is prevented by means of the worm 
O from independently rotating, the amplitude of the oscillations 
of the rudder A about the axis of the post a will be dependent on 
the stiffness of the spring c. Any number of springs c may be 
employed, according to the size of the rudder, the said springs 
being all arranged between the toothed wheel H and arms d fixed 
on the top of the rudder-post a. By pulling one of the steering 
lines u during propulsion, simultaneously with the rudder A being 
oscillated like a pendulum by means of the shaft S, the said rudder 
can be caused, whilst moving in one direction about the axis of 
the shaft 8, to make with a plane at right angles to the said axis, 
an angle greater than that made by the rudder with the same 
plane when moving in the opposite direction, and thus to effect 
the steering of the vessel, whilst still producing in it a motion 
“ahead ” or “astern,” as before. By pulling one of the steering 
lines « until the rudder is turned through an angle of more than 
90 deg., the motion “ahead” can be converted into motion 
“‘astern,” and vice versa, and by turning the rudder through 
slightly less or slight)y more than this angle the steering of the 
vessel may be simultaneously effected. (Sealed April 2, 1895). 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


24,540. Holden and Brooke, Limited, Salford, Lan- 
caster. (Lisenwerke Gaggenau Actiengesellschast, Gaggenau, 
Germany, ) ine Governors. [8 Figs.) December 17, 
1894,—1 is a valve casing t> form part of the pipe, the passage of 
motive fluid through which to an engine is to be controlled ; 2 is 
the valve for controlling the passage of the motive fluid; 3 is a 
lever arm fixed on the valve spindle 4. The outer end of this arm 
is pivoted at 5 to a block 6 located in the groove of a collar on the 
sleeve 7 mounted to slide endways on the governor spindle 8, 


which is carried by the valve casing 1, and may be driven by ; immediately under an arch A which covers the fireplac>. Air 
osciliating type, is made with entering the spaces B by the inlets C (which may be provided 


pulley 10. The valve 2, which is of 





a conical plug 11 carrying a number of separate radiating arms 12 
that are unconnected at the ends remote from the plug, and are 
adapted to control openings 13 formed in a chamber 14 which 
forms a seat for the valve. When the governor is in action the 
arms 12 of the valve will be pressed by the motive fluid sideways 
against the chamber, so as to make a fluid-tight joint therewith, 
and the part 11 of the valve will be forced against the seating lla 
formed at the corresponding end of the chamber 14, so as to make 
a fluid-tight joint therewith at this part, and so enable a stuffing- 
box to be dispensed with at the place where the valve spindle 4 
passes through the external wall of the chamber 14 to the lever 
arm 3 outside. 15 is a spring placed around the valve spindle 4, 
to assist in keeping the = 11 of the valve 2in place endways 
against the seating lla. The sleeve 7 to which the governor arms 
16 with weights 17 are pivoted, is connected by a pin 18 working 
in slots in the driving er 8 to acoiled spring 20 within the 
spindle 8. The outer end of the spring 20 is connected to a cap or 
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plug 21 that is or may be so formed and arranged relatively to 
the end of the spindle 8 that it can be readily disengaged there- 
from and used asa “‘ speeder” by varying the tension of the spring 
£0, and therefore the action of the governor, and afterwards can 
be re-engaged with the end of the sp ndle 8, in which condition it 
will then be held by the action of the spring 20. The tendency of 
the balls 17 and arms 16, when revolved by the spindle 8, is to 
fly outwards, and thereby elongate the coiled spring 20 and close 
the openings 13 controlled by the arms 12, while the tendency of 
the spring 20 is to resist the outward movement of the balls and 
arms. The action of the speeder, by varying the amount of ten- 
sion in the spring 20, is, therefore, to control the outward move- 
ment of the balls, and consequently the extent to which the steam 
openings 13 will be uncovered for any particular speed of revolu- 
tion. Visougted October 23, 1895). 


17,425. Galloways, Limited, and H. Foster, Man- 
chester. Boiler aces, (4 Figs.) September 18, 
1895.—This invention relates to the construction of a boiler fur- 
nace in such a manner as to effect very complete combustion of 
the gases evolved from the fuel, thus fully utilising the heating 
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wer of the fuel and preventing smoke. Airspaces B are formed 
n the walls which inclose the fireplace, these spaces having at 
their lower parts inlets C, and at the! 





with regulating valves or dampers) becomes heated, and issuing 
by the outlets D into the combustion chamber above the fire, 
mingles with the gases evolved from the fuel, eff+cting their 
complete combustion. In a modification of this arrangement 
which is also described and illustrated, the air chamber is formed 
in the arch over the fireplace, so that the air which enters 
becomes heated in the roof and issues by outlets F to mingle 
with the fuel gases in the combustion chamber. (Accepted October 
). 


’ 

25,050. F. W. Green, Manchester. Pipes for Fuel 
Economisers, &c. [5 Figs.) December 24, 1894.—This inven- 
tion relates to certain improvements in or additions to the pipes 
or tubes A cf fuel economisers, steam boilers, exhaust feed water 
heaters, steam superheaters, and the like, and consis‘s of an addi- 
tional pipe B arranged in the ordinary tube or pipe A of a fuel 
economiser or other apparatus, the inner . aving its lower 
end C open where patsing into the bottom box D in which it is 
fitted so as to admit of the entrance of the heated gases from the 
flue, the upper end E of the pipe B being blind and held in position 
if required by one or more radial arms or crossbars F, F. The 
water in the economiser pipe A will thus occupy an annular espace 
G, and be heated by the action of the gases on the outside of the 
larger pipe A, as well as by the gases on the inside of the smaller 
internal p'pe B. The joint between the interral pipe B and the 
bottom box D can be made in any suitable manner, either by means 
of a screwed joint, a flange, or by a turned and bored j.int. By 









































this arrangement, the heating surface of the economiser can be 
materially increased without increasing the space occupied by the 
apparatus. If required, the lower end of the internal pipe B may 
be parallel and tapered to fit, as ia Fig. 1, or the pipe B may be of 
tapered form for a portion of its length, so as not to interfere un- 
necessarily with the throat-way of the bottom box D. Further, 
the internal pipes B might be so arranged as to pass upwards 
through the top box H, as in Fig. 2, and thus give a continuous 
thoroughfare in the internal pipe B from end to end, instead of 
being blind at the upper end. Fig. 3 represents roughly the plan 
of the pipes of an economiser. The internal stream of gases may 
be made to flow in succession through the pipes a!, a2, a®, &., or 
bl, b2, 3, &c., and so on in each individual section, or the circu- 
lation may be arranged so that the stream of gases ascends all the 
pipes in the section marked a and then descends through all the 
pipes in the section marked 0, and afterwards ascending through 
those marked c, and so on through the whole group. (Accepted 
October 23, 1895}. 


TEXTILE MACHINERY. 


24,277, J. Taylor, Chorley, Lancaster. Warp Beam 
Tension Apparatus. [5 Figs.) December 13, 1894.—The 
figures show the method of applying the invention to a warp beam 
neck or “ruffle” of the kind at present in ordinary use on warp 
beams having weighted tension ropes. a is the warp beam, 6 the 
ruffle or beam neck, ¢ the upper and c! the lower friction clips or 
brake blocks having a lining d—preferably of leather fastened to 
the inner faces of the clips by means of countersunk screws. The 
projecting rear part of the clip c hooks intoaslot in a screw 
bolt f fastened by means of the adjustable screw nuts g, g to the 
bracket h, which is secured to the side framing of the loom. These 
nuts at the same time inclose and hold in position the lower pro- 
jecting rear part of the clipcl. iis a screw bolt which draws 
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together the projecting front ends j, j' of the clips c, cl by means 
of the regulating wing nut k. Spiral cushioning springs J, / are pre- 
ferably interposed between the metal plate m and the projectip 
end j of the clip c, the said springs being held in place by the pil- 
lars n, n which at their lower ends are fast to the clip c, their 
upper ends sliding freely through suitable holes in the plate m. 
By this arrangement springs can be used of greater length than if 
they were placed between the upper and lower clipsc, cl. From 
the plate m an index finger o may be arranged to project through 
a slotted index plate p, whereby the amount of pressure on the 
ruffle b td be indicated or adjusted or reset. (Accepted October 
23, 1995). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
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‘EXPERIMENTS ON WIND PRESSURE. 


In consequence of the general attention which is 
now being concentrated on the problem of flight, 
the pressure exerted on planes slightly inclined to 
an air current has become of increased interest. 
Amongst those who have devoted much time to the 
subject is Mr. Horatio Phillips, who, in his experi- 
ments made and published in 1885, discovered that 
the lifting power of an aéroplane was at least 
partially dependent on the formation of a vacuum 
behind the plane. Somewhat later, Mr. H. C. 
Vogt, of Copenhagen, contributed several letters to 
our correspondence columns, maintaining that the 
greater part of the observed lifting power of an 
aéroplane, or the thrust of a close-hauled sail, was 
to be attributed to the rarefaction on the leeward 
side of the same, and not to the direct pressure. 
With a view to elucidating this and other matters 


calm and still days were chosen on which to 
conduct the experiments. 

To determine the distribution of pressure ona 
flat plane, the hollow vane shown in Fig. 2 was 
prepared. Its length was sufficient to reach com- 
pletely across the wooden air conduit already men- 
tioned. Its width was about 1% in. and its thick- 
ness ;4, in. Through one of its faces the holes shown 
were drilled, so that if any one of them was left 
open and the others closed with sticking plaster, 
the pressure inside would be the same as at the un- 
closed hole. To measure this pressure the vane 
was mounted on a hollow trunnion as indicated, 
the ends of which passed through the walls of the 
air conduit. One of these ends was closed, whilst 
the other was connected with a water gauge as 
indicated in Fig. 1. At the same time a pointer 
clamped to the trunnion served to indicate the 
angle made by the flat plane inside with the air 





connected with winds pressure, Mr. I. Irminger, 
manager of the Copenhagen Gas Works, has made 









































current. The air velocities experimented with 
ranged. from 24 ft. to 48 ft. per second, but the 








to the stream lines and in the other parallel 
tothem. The level of the water in the second of 
these tubes is not the same as that of the water 
outside the tubes, as it would be were no disturb- 
ance caused round this opening ; and though the 
conditions are not identical with those in Mr. 
Irminger’s experiments, yet some action of the 
same kind may occur which would have the effect 
of shifting the zero as suggested. Of course, even 
when the plate is horizontal, its leading edge being 
of sensible thickness might be expected to cause a 
disturbance in the stream lines, which might easily 
affect the pressure at hole No. 1, causing a true 
defect in the pressure there, but one would hardly 
expect this to extend as far as as hole No. 3. 
If the zero line was shifted as we suggest, 
the vacuum shown on the windward side of the 
plate, Fig. 5, when atan inclination of from 10 deg. 
to 60 deg. would disappear, which is what one would 
expect at a point on a flat plate far away from its 
leading edge. A study of the diagram would seem 
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a number of very interesting experiments in con- 
junction with Mr. Vogt. The plant adopted was 
of the simplest character, and is an additional in- 
stance of the fact that expensive apparatus is not 
always necessary for the establishment of important 
physical facts. 

There being at the Copenhagen Gas Works a 
chimney 100 ft. high by 5 ft. in diameter, serving a 
large number of gas furnaces, it was decided to use 
this to produce the air currents it was proposed to 
experiment with. To this end a rectangular open- 
ing, measuring about 11 in. by 63 in., was made in 
the side of the chimney. In this was placed a rect- 
angular conduit, about 40 in. long, and measuring 
44 in. by 9 in. The interior of this conduit was 
polished to reduce the friction of the current 
through it, thus avoiding the production of vortices 
as much as possible. About 37 in. of the conduit 
projected outside the chimney, and its outer end 
was supported on a trestle, the arrangement being 
as indicated in Fig. 1. A shutter at the chimney 
end permitted the speed of the air current to be 
controlled, and, in order to avoid irregularities, 








speed was maintained constant in each separate 
set of experiments. The results obtained in one 
of these sets are indicated graphically in Figs. 3 
to 5. The observations refer to the holes 
numbered 1, 2, and 3, Fig. 2, but the results ob- 
tained at the other three holes were identically the 
same. The vertical scale gives the reading of the 
water gauge in tenths of an inch, whilst the ab- 
scissee show the angle of the plate with the air 
current. Minus pressures are measured upwards, 
and positive pressures downwards, a reversal of 
the usual plan, which, unless specially noted, might 
lead to confusion. The full line refers to the lee 
side of the plate, and the dotted line to the wind- 
ward one. The small circles denote the actual 
observations. It will be seen that, as the dia- 
grams stand, by far the greater proportion of 
the wind load is due to the formation of a 
vacuum on the lee side of the plate. Thus for 
hole No. 1 the direct pressure on the plate, 
as shown by the diagram, is, even when the plate 
is perpendicular to the wind, equal to only about 
one-third of the vacuum behind. It should be noted, 
however, that when the plate was placed parallel to 
the wind a negative pressure isindicated. It seems 
questionable if this really represents the actual 
facts, and whether the true zero line of no pressure 
would not be obtained by drawing a horizontal line 
through the first point observed, as indicated by the 
dotted line. 

In using a Pitot tube to determine the velocity 
of water in a stream, two tubes have, in practice, 
to be used, the opening in one of which is normal 





to suggest, however, that the pressure shown at 
this hole when on the windward side of the plate is 
largely affected by its proximity to the edge of the 
plate, and thus to the very considerable vacuum 
behind. 

To render the results less open to suspicion, 
it would be well to make the opening in the 
conduit for coupling up to the second leg of the 
U-tube of the water-gauge exactly the same in 
character and size as the holes in the movable 
plate. The secondary disturbances affecting the 
two legs of the water-gauge would then be iden- 
tical. If Mr. Irminger still has his apparatus in 
working order, it would not be difficult to test 
this. However this may be, even with the modi- 
fication we propose, the experiments leave no doubt 
as to the importance of the part played by rarefac- 
tion behind a plane, and so far as the total of the 
positive and negative pressures are concerned, Mr. 
Irminger’s results are doubtless trustworthy, and 
appear to agree pretty well with Langley’s observa- 
tions. 

The air being able to escape at two edges of the 
plate only, the experiments just described will 
correspond to the case of a plane of finite breadth 
and unlimited length ; and, as already stated, the 
results did not differ materially whether the central 
set of holes or the side set were used. To see what 
modifications would be introduced by allowing the 
air free way round all four edges of the plate, a 
second flat vane was prepared, of the same thickness 
as the former, but 2.55 in. long instead of 4.5 in. 
The pressures observed in this case are given by 
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the curves shown in Figs. 6 to 8, those for the 
side holes being shown asa broken line. As was 
to be expected, the total pressures are lower, but 
the presence of the vacuum behind is still well 
marked. The results obtained are summed up 
in the annexed Tables. 


Experiments on Long Plane. 




















Angle Suction in per Ratio of Pressure 
between Cent. of Total Observed to 
Plane Pressure on Plane. Normal Pressure. 
and Air s Ss 
Current | g | a 
A. | B. 0.; Djs] A. B C. D = 
—_ Sai ene MRA, FREES fa. SEE ERE EE RES fee 
deg. } | 
5 100 |100 |100 |100 |100 | 0.23 | 0.22 | 0.24 | 0.23 0,23 
10 82 | 83 | 90 | 91 | 87 | 0.52 | 0.46 | 0.41 | 0.40 |0.45 
20 76 | 81 | 89 | 86 | 83] 0.58 | 0.48 | 0.44] 0.44 |0 48 
40 65 | 67 | 68 | 70 | 67 | 0.83 | 0.70 | 0.79 | 0.70 |0.75 
60 60 | 63 | 65 | 63 | 63 | 0.94 | 0.90 | 0.90 | 0.87 |0.90 
90 56 | 58 | £6 | 69 | 57 | 1.00! 1.00} 1.00 | 1.00 |1.00 
Velocity | | 
of wind | | | 
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Experiments on Short Plane. 


Suctionin per Cent. |Ratio of Observed Pressure 





a. of Total Pressure. to Normal Pressure. 

Plane eat ee a | c 
and Air | | ¢ | | | 
Current, | A. | B.| C. | D.| & A. | & | Cc. D. | wl 

deg. | | 

i) 100 (100 (100 100 106 | 0.12 | 0.13 0.11 | 0.12 0.12 
10 100 100 |100 |100 |100 | 0.23 0.29 | 0.25 | 0.26 | 0.26 
20 95 | 99 | 91 | 90 94) 0.53 | 0.54 | 0.54 | 0.48 |0,52 
40 | 78 | 76 | 76 | 74 | 74 | 0.72) 0.74 } 0.73 | 0.78 |6,74 
60 60 | 55 | 565 56 | 66 | 0.87 | 0.91 | 0.90 | 0.90 0,90 
90 48 | 43 | 44, 46 45 | 1.00 1.00 | 1.00 | 1.00 1.00 

Velocity | 

of wind | 

ft. persec. 45.4 42.2/41,2 24.7 .. (45.4 (42.2 (41.2 [24.7 

Normal } 

Pressure | 

Ib.p.8q. ft.) 4.8 4.1] 3.9] 1.8 .. | 48 4.1 | 3.9 1.3 


The figures given in these Tables have not been 
corrected in the way we have sugzested above, but 
even were this done, the vacuum behind the plane 
would still be accountable for a very large percentage 
of the observed pressure. According to Unwin, 
experiments made with water show that of the total 
pressure on a plane placed perpendicular to the 
stream, some 30 per cent. is due to the vacuum 
behind the plate, which is not much more than half 
that given by Mr. Irminger for air. 

The second section of the Tables is interesting as 
showing the manner in which the pressure normal to 
a body inclined to the direction of the wind varies 
with the angle of inclination. The first formula 
devised for showing this variation was purely em- 
pirical, being founded on experiments by Hutton 
made about a century since. It is, however, of a 
very awkward form. Thus if Q be the normal pres- 





sure on 1 square foot of surface inclined at angle ato 
the wind, and P is the pressure on the same surface 
when perpendicular to the wind, the formula is 


Q=P sin a 1.84 cosa - 1 and there is, there- 
fore, little wonder at its falling into disuse. The 
next formula brought forward is still commonly 
used, and is founded on imperfect theory, and gives 
very inaccurate results. It isQ = Psin?a. Two 
other empirical formule have been proposed at 
different times, viz., Q = P sin a, by F. R. v. 
Léssel ; and 
o =2P sina 

“1+ sin®a 
by Duchemin. 

Finally there is the formula of Rayleigh and 
Gerlach, 
— P(4+7)sina 

4+ 7sin a 


Q : 
which has a theoretical basis. Mr. Irminger gives 
the following Table, comparing these formule with 
his own results and those of Langley. It will be 
seen that, on the whole, Duchemin’s formula gives 
the best results. 
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5 | .008 | .087 | .131 | .17 .146 15 | .23 | .18 
10 | “oso | 1174 1281 | ‘34 273 .30 | .45 | .26 
15 | .067 | .259| .350) .48 .384 46 | .47 | .41 
20 | .117 | .842) 457] .61 481 .60 | .48 | .52 
25 | ‘179 | 493 | .563| ‘72 | ‘ee7 | 271 | 153 | .59 
80 | .250 | .500| .663! .g0 641 .78 60 | .65 
85 | .829 | .574 | .754 .86 -706 84 | .67 | .69 
40 | .413 | .643 | .834/ .91 .763 89 | .75 | .74 
45 | .500/| .707| .901| 94 giz | .93 | .80 | .78 
50 | .587 | .766 | .952 | | 1854 x ‘84 | .82 
65 | .671 | .819 | -989 890 .87 86 
60 | .750 | .866 1012 | 990 :90 | .90 
65 | .821 | .906 | 1.022 | 945 93 | .93 
70 | .883 | .940 |1 023 A RTS a 95 | .95 
75 | 983 | .966|1.018| .. | 981 = 97 | .96 
£0 | .970 | .985 | 1.011 | 1 js. 98 | .98 
85 | .992 | .996 | 1.008 | | 1993 : 99 | .90 


B0 1.000 1.000 | 1.000 
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Some interesting experiments were made as to 
the distribution of pressure over solid bodies, re- 
presenting roofs, domes, &c. It has long been 
known that the pressure on an ordinary roof is not 
uniform, being greater near the eaves than the ridge. 
This is due to the thickening of the stream lines 
first meeting the roof. The consequence is that the 
stream lines above these are deflected more gently 
than the ones below, with a consequent decrease in 
the pressure near the ridge. A familiar instance 
of the same thing is the well-known fact that a 
throttle valve if left free will be closed by the steam 





passing through it. A balanced rudder shows the 
same phenomenon, as for balance the rudder-post 
must be nearer the leading edge than the rear one. 
The results obtained by Mr. Irminger are shown 
graphically by Figs. 9 to 12. Taking, first, the 
model house shown in Fig. 9. In this diagram p 
represents the normal pressure on a thin flat plate. 
Then it will be seen that on the windward wall 
there is a positive pressure equal .42 p, and on the 
lee wall a negative pressure of —.36p. Coming 
to the roof, it will be seen that on the windward 
portion the pressure diminishes uniformly from the 
eaves to the crown, a negative pressure being reached 
at about three-quarters the total distance from the 
eaves. Taking the breadth of roof surface as 1, the 
total normal pressure on the windward side is 
.11 p 1, and on the lee side — .36 pl, thus giving 
rise to a resultant R = .38 p / occupying the 
position shown. There is thus a tendency to lift 
the roof off the building. In Fig. 10 the distribu- 
tion of pressure on the convex surface of a semi- 
cylinder is shown. The broken line indicates as 
before positive pressure, and the full lines negative 
ones. It will be seen that at a point corresponding 
to an angle of about 35 deg. the pressure changes 
sign. The outer set of curves denote the pressure 
normal to the surface of the body, whilst the other 
set show the pressures in the direction of the wind. 
The intercepts in each case are measured parallel 
to the direction of the pressure. 

In Figs. 11 and 12 the distribution of pressure 
over a body shaped like a gasholder is shown. Tak- 
ing pas the normal pressure on a plane equal to 
the projected area of the body, the positive pres- 
sure on the windward side is + .16 p, and the 
negative pressure on the lee is ~ .20p. Had the 
cylindrical portion been longer, the pressures 
would have been greater, though their relative 
proportions would be but little affected. The dis- 
tribution of pressure over the roof is indicated in 
Fig. 12, the observations being recorded in ‘‘ lines” 
on two concentric circles. In every instance the 
sign of the pressure observed was negative. The 
general curve of pressure is shown by the full line 
in Fig. 11, and the curve of vertical components 
by the broken line. The resultant of these is equal 
to — .43 p F, where p is the pressure per square 
foot on a surface perpendicular to the wind, and F 
is the area of the roof. It will be seen that, in 
spite of the simplicity of the plant used, Mr. 
Irminger has succeeded in obtaining some very 
interesting results, and it is to be hoped that his 
example will be followed by others having equal 
or greater facilities for investigating this important 
series of phenomena. 





MODERN FOUNDRY PRACTIOE. 
(Continued from page 655.) 

Ir would not be right to leave the subject of sand 
moulding without some reference to certain modifi- 
cations of greensand and drysand which are occa- 
sionally found advantageous. 

The roughest and rudest kind of moulding is that 
of ‘fopen sand.” This is the primitive style of 
moulding usually adopted by the founder in the 
making of his own appliances, such as boxes, clams, 
binders, blocks, wedges, &c., plates and rings for 
making partings in certain positions, and for lifting 
away parts of a mould, as shown in Fig. 44, This 
mode of parting is often necessary to enable certain 
parts of the pattern to be drawn into the mould, 
which would not otherwise be possible. It is 
convenient also for giving access to the mould for 
finishing. The loam moulder’s plates, rings, and 
other appliances for forming the backbone of the 
various parts of his structure, are all made cheaply 
and rapidly in open sand. They are rough, of 
course, and the metal is always porous on the sur- 
face, as no pressure can be put upon open sand 
castings. But that is no drawback. There are 
some expedients adopted in open sand moulding 
which are worthy of remark. In making boxes, for 
instance, it is necessary to have handles and snugs 
cast on the sides. This could not be done by 
having these parts of the pattern loose, for there 
is no room to draw them inwards after the pattern 
is out. Before commencing to mould a box cores 
are prepared for these handles and snugs. Previous 
to ramming up the outside, and while the pattern 
is still undrawn, the moulder has a loose snug 
pattern which he moulds at the position assigned 
for it, draws that snug pattern and covers the 
impression with a dried core or ‘‘ cake,” as shown 
at A, Fig. 45. He is thenat liberty to ram up the 
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side of ihe box without injuring this mould under 
the cake. In putting on handles, he has simply 
to take the cores, which are ready made, dried, 
and blackened, and he places these with their 
prepared side against the pattern at B, in 
Fig. 45. He can then fill up that side of the box 
to the top surface. The drawing of the pattern 
does not affect these ; and thus such projections 
are cast on by a drysand process conjoined with 
opensand. A slight weight must be laid on top of 
these projections, as shown at W, to prevent the 
parts being lifted by the metal. 

Sometimes the configuration of the pattern is 
such that it might easily be made in greensand, but 
there are large cores to keep down, and ‘‘ stangies ” 
are not sufficient to resist the pressure upwards of 
these cores. A greensand top part is too soft to 
bear the pressure of the chaplets, but when the 
top part is made of drysand, and dried and 
blackened in the usual way, its surface is hard 
enough to keep down the chaplets, and £0 to pre- 
vent the cores from rising. Such cores are made 
separately and laid into the mould dried and 
blackened. 

All that is necessary in opensand moulding is 
that the bed on which the articles are to be formed 
should be made perfectly level, else the articles 
cast would have a thick side andathin one. Two 
straight-edges, A, A, Fig. 46, are sunk into the 





sand, and made level by a spirit level—each straight- 
edge being level itself and truly level with its 
neighbour. The space between is filled with finely 
sifted sand, and forms the surface whereon the open- 
sand articles are cast. If ‘‘dabbers” or projecting 
pins are required on the surface for holding loam, 
these are sunk into the bed in the position required. 
Cores to form holes may be laid where needed, and 
these have to be weighted before casting to prevent 
them being washed away. Other rude holes are 
formed in the plate by pieces of coke or coal pushed 
into the sand. Those are easily knocked out of the 
casting when cold. ‘‘Strides” or lifters of round 
wrought iron can be placed in the mould with their 
lower ends ‘‘staved” and roughened. These form 
a convenient means of lifting the core or part of 
the mould they are made for. Sometimes when 
these core irons have to lie on an uneven sur- 
face, it may be necessary to make the plate 
in two or more pieces, and tie-bars of wrought 
iron are cast in to connect the parts, as shown 
at T, Fig. 47. Sometimes it is necessary to have a 
few bent pieces of wrought iron cast in at the 
edges, as shown, to adapt the iron framework to 
the form of the pattern, or one part may be cast 
separately and set with another part. Many are the 
simple expedients which loam moulders can use in 
opensand castings. It may be necessary to refer 
to this again when illustrating the moulding of 
some specific articles in loam. 

Loam moulding may be said to be the most varied 
and intricate, as it is certainly the most expensive, 
method of producing castings, whether of iron, 
brass, or steel. It is, therefore, only had recourse 
to when the article wanted is either too large in 
dimensions or too cemplicated in form to be 
moulded in any other way, or when its circular 
form permits of its being shaped in the loam without 
any pattern, in the same way as the potter can pro- 
duce certain articles of earthenware on his wheel, or 
as the patternmaker can complete certain circular 
patterns of wood entirely on the lathe. Engravings 
have already been given of some circular objects 
that are peculiarly suited for production by this 
process, and it is necessary now to refer to one of 
these engravings, which we take for describing more 
fully in detail how a loam mould is conducted from 
beginning to finish. Before doing so, however, it 
is expedient to give a brief account of the materials 
— in the construction of a loam mould. 

arely are iron boxes used to encompass any 
article moulded in loam. There are, however, 
some objects with which the use of a box is optional, 
such as pumps, pipes of peculiar shape, valve 


| chests, and such like, when made without a pattern. 
|In such cases ‘* bosses,” i.e, imitation patterns, 
are run up on bars, with hay ropes covered with 
loam to the shapes desired, with their branches, if 
any. These are laid together on loam in a box 
partly rammed up, with their wooden flanges if 
necessary, and the cores are formed on core-bars in 
a similar manner. Generally these can be more 
conveniently and rapidly imbedded within an 
| ordinary box, and then they often save the necessity 
for the mould being cast in a pit. But even in 
}such cases a flask is not necessary ; it is a mere 
/matter of convenience. We shall see farther on 
‘that a plain barred box is sometimes useful as a 
base or as a plain top part. A large loam mould, 
whether circular or square, is mainly constructed 
of brickwork, put together without regard to ex- 
ternal appearance, but in much the same manner as 
a bricklayer builds a house. The moulder does not 
use a trowel in the building process. He plunges 
his hands into the loam, and with these distributes 
it where required. He uses an old half-round file, 
or a hammer with a hatchet face, to chip or 
cut the bricks, and to tap them down firmly 
when laid in their place. The writer has often 
thought that a bricklayer’s trowel might be advan- 
tageously used when merely building up a struc- 
ture of brickwork ; but the bare fingers are essential 
when building against a pattern or ‘‘bors.” For 
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the bricks have then to be faced with loam next the 
pattern, and the loam has to be rubbed or scratched 
on by the hands to make it adhere well. Merely 
dipping that side of the brick in clay-water is not 
sufficient. The bricks used are, to all appearance, 
just like those red bricks used for permanent 
buildings, but they are better when made specially 
for foundry use. They are then soft, not so much 
burnt in the kiln, and thus are more easily chipped 
or cut into the shape required. In addition to the 
ordinary red bricks, the moulder requires often 
what are called ‘‘loam bricks,” usually prepared in 
the foundry and dried in the stoves. These are 
simply made of sifted pit sand mixed with clay- 
water. A wooden brick mould of the shape re- 
quired is filled with this somewhat stiff loam, and 
emptied on the floor of the stove to dry there. If 
the loam is mixed with some cut straw, the bricks 
are all the better. The purposes of these loam 
bricks are various. They are generally put into 
positions where the moulder expects to have some 
hole to bore or some carving to do at a subsequent 
stage, and which could not be done in the 
hard brick. They are also placed where he expects 
to have nails or spikes to drive, and in the building 
up of large cores these soft bricks are mostly used, 
owing to their being more easily crushed or com- 
pressed by the contraction of the casting. If such 
cores were built of hard brick, in all probability the 
casting, unless very thick, would crack before the 
unyielding core could be taken out or slackened. 
Other building materials called loam cakes are 
needed sometimes where something thinner than 
loam bricks is wanted. These are made and dried 
on iron plates in the stoves. There are three or 
four varieties of loam required. That which is used 
simply for building is a compound of clay and burnt 
pit sand which comes from the castings. These 
are ground together in an ordinary mortar mill into 
which a jet of water can be directed or turned off 
at pleasure. As the pan revolves, the loam-maker 
shovels in the material, the water running the 
while, until the mass is well ground and made 
smooth. In order to aid the machine in throwing 
the materials well under the rollers, the loam- 
maker frequently holds an iron tool like a scraper 
against the bevelled sides of the pan, turning over 
the loam into the roller path as a ploughshare turns 
over thesoil. In making ‘‘ black” or building loam, 
little skill is necessary. The aim is merely to have 
it weli ground and tenacious, But in making brown 
or dung loam more care is required. Thesharp sand 


























must not be too much ground, or its porosity is de- 
stroyed. The moulder has to feel with a practised 
hand whether it has sufficient clay in its composition, 
for this is an important element, and all clays are 
not alike instrength. ‘Stiff” brown loam, which is 
used for building against the pattern, requires a 
large proportion of horse-dung and cow-hair, and if 
these ingredients are not available, chopped hay, 
bran, or tow are used as already mentioned. Soft 
brown loam, used for ‘‘ roughing up” or facing a 
built structure with the sweep of the loam board, 
or for making up cylindrical cores on core-bars, con- 
sists of the same ingredients as the stiff loam ; but 
the mass is made softer simply by having some 
water in its composition. ‘‘ White” loam is used 
for finishing or ‘‘ dressing” loam moulds previous 
to their being blackened. It is best when made of 
yellow rock sand without clay, and requires to be 
well ground under the rollers. Sometimes the 
Belfast red sand is used for this purpose, and is 
preferred by some moulders. A loam mill ought to 
have a steam pipe led into the pan for use in cold 
weather instead of cold water. It is easy enough 
to conduct a branch from the exhaust steam pipe 
for use when required. It isa great advantage to 
the moulder to have the loam warm in winter, for 
he can then handle it with much more comfort than 
if it be cold. 
(Zo be continued.) 








ON HYDRO-ELECTRIO INSTALLA- 
TIONS. 
By C.S. Du Ricue Pretier, M.A , Ph.D., AMI.C.E, 
M.1.E.E. 


(Concluded from page 761.) 
V.—Batty AnD Sons, ScHOENENWERD. THREE- 
Puase INstTaLLation. 

General Remarks (Figs. 63 and 64).—The boot 
and shoe factories of Messrs. Bally and Sons, 
situated in the vicinity of Aarau, are among the 
largest in the world, the daily output of 6000 pairs 
of shoes and boots, of all conceivable kinds and 
sizes, being exceeded only by a factory in the United 
States. The principal of the three factories, em- 
ploying 4000 hands, is situated at Schoenenwerd, 
near Aarau, on the River Aare, on the Zurich, 
Berne, and Geneva trunk railway, and was founded 
by the father of the present partners, a Swiss of 
humble origin, who began as a boot and shoe 
hawker, and with characteristic perseverance and 
enterprise gradually attained great wealth by raising 
a firm and factory of world-wide reputation. Apart 
from its industrial importance, the Schoenenwerd 
factory is especially interesting on account of the 
almost infinite variety of purposes for which ‘elec- 
tricity is used, not only for lighting, pumping, 
heating, and ventilation, but as motive power for 
the multiplicity of operations incidental to the 
manufacture of boots and shoes, even the polish- 
ing of the heels being effected by an electric motor. 

Power (Figs. 63 to 67, page 790). — The 
hydraulic power consists of a 200 horse-power low 
pressure reaction J onval turbine, which was supplied 
by Messrs. Escher, Wyss, and Co., and utilises at 
present about one-third of the water-power of the 
River Aare, by a head race canal 1.6 kilometre 
(1 mile) in length and 7.5 metres (24.6 ft.) in 
bottom width, giving, at 9.6 cubic metres (339 
cubic feet) per second, 2.1 metres (6.9 ft.) fall, and 
75 per cent. efficiency, 200 effective horse-power on 
the vertical turbine shaft. This power is supple- 
mented by spare steam plant of three engines of 
40, 15, and 50 horse-power, the total power thus 
being 300 horse-power. Up to 1893 the turbine 
drove by bevel gearing two continuous-current bi- 
pole Oerlikon (Brown’s patent) dynamos of 240 and 
140 amperes at 210 and 665 volts, or 70 and 13 horse- 
power respectively, the latter used for arc lamps, 
the former for driving by wire transmission a 24 
horse-power (90 amperes at 200 volts) motor in the 
upper factory, and two 10 horse-power motors in a 
branch factory, distant about halfa mile, at Gosgen, 
on the other side of the Aare, while, during spare 
hours, it also charged an accumulator battery for 
the incandescent lighting of dwelling-houses and 
villas belonging to the factory. The transmission 
to the upper factory, composed of two lead-covered 
75 square millimetre copper cables, crosses the 
trunk railway by an underground 18-centimetre 
(7 in.) pipe, while that to Gosgen consists of two 
50 square millimetre conductors. The rest of 100 
horse-power of the turbine power was used for 
driving the remaining machinery in the various 
factory shops ; but the transmission was so cum- 
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brous and wasteful that, for the better utilisation 
of the power, a new electric alternate-current in- 
stallation was resolved upon, a large three-phase 
generator of 100 horse-power mounted direct on a 
prolongation of the turbine shaft, and driving a 
series of three-phase motors, being preferred to the 
continuous current used in the old installation. 
The peculiar combination of the old bevel shaft 
and the new dynamo shaft is shown in the illustra- 
tions (Figs. 66 and 67). The turbine wheel 
is 3.6 metres (12 ft.), the upper shaft 17 centi- 
metres (6.7 in.) in diameter. The weight of the 
dynamo of 8 tons on the shaft is not counterpoised, 
but is supported on ring bearings, as shown in the 
engraving. There are six rings running in a gun- 
metal bearing, and below the bearing there is a 
broad chamfered collar to catch the oil that 
runs through and direct it into a catch - dish. 
The old lower shaft of the bevel wheel is con- 
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nected with the upper shaft by friction coupling 
(Fig. 67). 

Three- Phase Installation (Figs. 66 and 68 to 72).— 
This was carried out by Messrs. Brown, Boveri, 
and Co., and had to be adapted to more or less 
peculiar and complex conditions, viz., in order 
to save space, and, moreover, loss by gearing, 
the alternator had to be mounted on the turbine 
shaft, making only 30 revolutions per minute, 
involving very low periodicity; and in order 
to be available not only for power, but to a 
small extent also for lighting without transfor- 
mers, it had to be designed for low voltage. The 
machine consists of a circular gun-metal frame 
carrying the stationary armature, and of an inside 
six-armed spider flywheel carrying the rotary 
magnetic field, the latter being 2.7 metres (8.9 ft.), 
the former 3.15 metres (10.4 ft.) in diameter. The 





magnetic field is shown in a separate illustration 












(Fig. 69), and is composed of no less than 80 rect- 
angular poles cast with the rim of the spider 
wheel. Forty of these pole-pieces are naked, while 
the 40 intermediate ones carry insulated wire coils 
wound on paper frames which fit the pole-pieces. 
To prevent the wire coils from moving or becoming 
loose, there is fitted and screwed to every adjoining 
naked pole-piece a rectangular brass guard frame 
or shoe whose wings extend to the edges of the 
two adjoining pole shoes, and press against the 
wire coils, thus holding them securely in position. 
The armature coil, clamped between the inner 
rings of the frame, consists of insulated laminze of 
sheet iron with a double row of circular equidistant 
holes near the periphery, into which are inserted 
insulated copper bars in two rows of 240 bars each. 

The upper and lower ends of every pair of 
front and back bars are respectively soldered 
together, the back bar having its upper portion 
bent in one direction, while the front bar has 
its lower portion bent in the opposite direction, 
as shown in the diagrams (Figs. 70 and 71). The 
arrangement thus constitutes a drum rather than 
a star winding, and is also shown, for eight poles, 
in diagram Fig. 72. At 30 revolutions per minute, 
or 0.5 revolution per second, corresponding to 0.5 x 


. = 20 cycles per second, the output of the ma- 


chine at 173 volts is 250 amperes multiplied by 1.73 
for three phase, or 74 kilowatts or 100 horse- 
power. The exciting current is derived from the 
40 horse-power direct-current bi-pole dynamo, 
already mentioned, which makes 670 revolutions, 
and is driven by bevel gearing from the same 
turbine as the generating alternator. The excita- 
tion is 17 amperesat 200 volts, equal to 3.4 kilowatts, 
or 5 per cent. of theeffective output of thealternator. 
The total weight of the machine is 8 tons, equal to 
121 kilogrammes or 266 lb. per kilowatt of effective 
output. The loss due to armature reaction is 3.85 
per cent., and the efficiency, including excitation 


and all frictional losses, is —- = 90 per cent., 
100 


under all conditions of working. 

Motors.—The three-phase generator drives in 
different parts of the factory ten three-phase 
motors, each making 600 revolutions per minute, 
there being eight motors of 10 horse-power, one of 
5 horse-power, and one of 1 horse-power, total 86 
horse-power. They run absolutely noiselessly, and 
easily give 50 per cent. above their normal power. 
The construction of these motors of C. E. L. Brown’s 
patent type is that previously described. One of the 
10 horse-power motors drives by belt the fan of the 
hot-air heating apparatus, which can also be coupled 





aecreee 





Raa A ceca Vasher Ase i 





ENGINEERING. 


791 





Dec. 27, 1895. | 





HYDRO-ELECTRIC POWER TRANSMISSION PLANT AT SCHOENENWERD. 








+ a i 























[PNT 





























to a small 10 horse-power impulse turbine work- 
ing under a pressure of 75 metres (246 ft.). On 
one occasion the belt was taken off the motor 
pulley and put on that of the turbine and then 
back again in the writer's presence ; the motor 
on being switched on again, attained its full speed 
in a little over asecond. For some of the opera- 
tions which require motors with very low voltage, 
transformers are used, which convert the 173 down 
to 10 volts. 

Cost of Installation and Working.—Owing to the 
multiplicity of generating and motive power, which 
has grown gradually with the extension of the fac- 
tory, no exact data as to cost of installation are 
available ; the cost of the new three-phase installa- 
tion, including the hydraulic power, may, however, 
be taken at 1500 fr. or 60/1. per horse-power, and 
the working expenses at 100 fr. or 4/1. per horse- 
power. 

ConcLusion. 
_ It willbe observed that each of the hydro-electric 
installations described possesses it own charac- 
taristic features, governed by local and notably by 
hydraulic conditions. The first cost varies from 
1000 fr. to 2000 fr. per utilised generating horse- 
power, the average being, therefore, 1500 fr., or 
601. per horse-power. In watering-places and 
summer resorts, such as Baden, Ragatz, and Inter- 
laken, having, besides the residential population of 
2000 to 4000 inhabitants, a large number of hotels 
accommodating from 20,000 to 50,000 visitors in 
the summer season, the consumption of electric 


light is, broadly speaking, at the rate of about one 
16-candle lamp, viz., 60 watts, per head of residen- 
tial population, and the same applies to Lucerne, 
with about 22,000 inhabitants, and about 200,000 
visitors per season. The average charge in the 
cases under notice is at the rate of 20 fr. or 16s. 
per 16-candle lamp per annum for about 1000 
hours, which is equal to 2 centimes (0.2d.) per 
hour, or, at 60 watts per lamp at the generator, to 
1000 x 2 
60 
hour. In small places,a lump charge is generally 
made per lamp per annum, not only for the sake 
of simplicity in the accounts, but in order to 
obviate the expense of delicately adjusted meters, 
the control being restricted either to a maximum 
ampere indicator or to a safety cut-out which inter- 
rupts the circuit whenever the maximum consump- 
tion provided by contract is exceeded. The gross 
earnings average 175 fr. or 7l. per horse-power of 
12 lamps or of motive power, the working expenses, 
including 2.5 per cent. of the capital for deprecia- 


= 33.3 centimes or 3.2d. per kilowatt- 





Per 16-Candle 
Lamp (60 Watts) 


a per Hour, 1000 _—_‘-Per Kilowatt- 

Hours per Hour. 

Annum. 
cents | d. | francs; d. 

At Zurich ik oe = | 06 1.00 10.0 
me em ee 2 a) Oa | 1.24 11.6 
», Geneva aa <2 =e 5.0 | 0.5 0.38 3.3 
»» Vevey-Montreux . 4.5 0.4 0.75 6.6 
», Lucerne - es oe 3.5 | 0.3 0.58 4.0 
», Baden, Ragatz, Interlaken 2.0 | 0.2 0.33 3.2* 





* It is seen that the installations of Baden, Ragatz, and Inter- 
laken realise Mr. Crompton’s ideal figure of 3d. per unit as selling 
price of electric light to the public (Journal Inst. Elec. Eng., 
June, 1894). 
tion and renewal, 100 fr. or 41. per horse-power of 
effective consumption, so that the net receipts of 
75 fr. or 3l. per horse-power yield an average net 
return of 5 percent. At first sight, it might be 
expected that, all expenditure for fuel being saved, 
the return should be much higher ; but, as has been 
shown, the saving on that head is, more especially 
in low-pressure turbine installations, largely neutra- 
lised on the one hand by the high first cost, not of 
electric plant, but of canalisation, and on the other 
by the almost ideally low rates at which the 





electric light is sold. In small placer, and for 











tiara ee eee 
AY ah Q ih g 46 O-Q—-0 72-O 
Ae fh) I a dh. 4h ® 8-3-68 
Hep 8% JR fH, 2-9-9 % 





rivate lighting, these rates have to be kept thus 
not so much in competition with gas, which, in 
Switzerland, costs for lighting on an average 27.5 
centimes per cubic metre, or about 6s. per 1000 
cubic feet, but with petroleum, the cost of which 
is only 20 centimes per litre, equal to 8.6d. per 
gallon. In the larger Swiss towns, the charges 
for electric light are much higher, as shown by the 
preceding Table. 

In all these cases hydro-electric generating power 
is used, and looking to the comparatively high 
price of the light in some places, and to the low 
price in others, the return being in all cases about 
4.5 per cent., it might be argued that the same 
financial result could be obtained with steam 
power. But the great distinctive feature of hydro- 
electric installations consists not only in the 
spacious and lofty generating stations, the average 
space of the dynamo-rooms being 0.4 square metre 
or 4.3 square feet per horse-power, but in the 
total absence of smoke and steam ; and more espe- 
cially such installations as those described in this 
paper afford eloquent proof of the great and far- 
reaching benefits which they can confer by supply- 
ing cheap electric light and motive power to small 
places of 2000 to 4000 inhabitants. 

As regards the electrical plant of the five alter- 
nate current installations described, it will be ob- 
served that the generating alternators present in 
each successive case some noteworthy difference in 
design, and give signal proof of the ingenuity of the 
constructors in adapting the electrical plant to the 
most varied conditionsand purposes. Thus, in the 
large Lucerne and Bally direct-driven machines, 
as also in the Interiaken geared alternators, the 
magnetic field is rotary, whilst in the direct-driven 
Ragatz, as well as in the Baden geared alternators, 
the armature is rotary and the field stationary. 
Again, as regards periodicity, although, in accord- 
ance with C. E. L. Brown’s practice, it is low in 
all cases, yet it varies considerably, being 50 and 
48 cycles per second at Interlaken and Lucerne 
(single-phase), 40 at Ragatz and Baden (single and 
two-phase), and only 20 in Bally’s three-phase in- 
stallation, this last named being adapted to the low 
turbine speed of only 30 revolutions per minute. 
Among the uniform features in all the generators, 
as well as in the motors, may be noted as peculiar 





to Mr. C. E. L. Brown’s system, the laminated 
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annular and insulated sheet-iron cores with peri- 
pheral perforations for the insertion of the winding ; 
the careful insulation of the wire coils by the exten- 
sive use of paper, ebonite, and mica, the ample 
ventilation to prevent heating, the excellent work- 
manship, the simplicity of design resting on a 
strictly and economically scientific basis, and the con- 
sequent comparatively light weight combined with the 
high average working efficiency of all their dynamos, 
motors, and transformers. It is more especially in 
the persistent development of alternate-current 
machinery not only for lighting, but notably for 
power in connection with their motors, that Messrs. 
Brown, Boveri, and Co. have been and are among 
the most conspicuous, persevering, and successful 
champions ; and they may justly point to their 
numerous installations as brilliant achievements of 
practical science, 
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Traité Théiorique ect Pratique des Moteurs a Gaz et a 

Pétrole. Vol. IL, By Professor A, Witz. Paris: 

E. Bernard et Cie. 1895. 

Tus book forms the second volume of Professor 
Witz’s standard work on gas engines. It is in the 
nature of a supplement, and describes the latest 
advances made in every branch of the subject, with 
special reference to oil engines, which were scarcely 
touched upon in the first part, published in 1892. 

Within the last twenty years the number and 
kind of gas engines, and their power, have increased 
greatly, and improvements in construction have 
kept pace with the multiplication of types. Like 
steam engines, however, gas motors have almost 
ceased to have a history; many difficulties have 
been surmounted, and there is nothing now but 
progress to report. It is true that new engines, 
under various names, are continually produced, but 
their differences are slight, and they are often due 
rather to the skill of the maker than to that of the 
inventor. Most gas engines, and all oil motors 
without exception, use the four-cycle, conforming 
more or less to the Otto type. Only one double- 
acting engine has lately appeared—the Letombe 
which Professor Witz thinks may prove a success, 
because of its compactness and small dimensions. 

Since internal combustion motors emerged from 
the experimental stage, two main improvements in 
their structure have been effected. The different 
functions are now separated, one valve being no 
longer used to admit, mix, and ignite the charge, 
and the working of the valves has been much sim- 
plified. Slide valves are now almost entirely re- 
placed by automatic valves. Much attention is 
still bestowed upon ignition, governing the speed, 
and starting the engine. Practically, only two 
methods of ignition are now used, firing with a hot 
tube, or by electricity ; the latter system is chiefly 
employed in France. Professor Witz makes the 
useful suggestion thaz engines should be con- 
structed to use hot tube or electric ignition, at the 
will of the buyer. The speed of the engine is best 
regulated by making the governor act upon the 
exhaust, instead of varying the richness of the 
mixture. Starting has become a much more com- 
plicated process since the use of high compression, 
and the increase in power developed. Many patents 
have been taken out, especially in England, but 
most makers of large gas engines now supply their 
own starting gear. The most approved method 
appears to be to compress a quantity of gas sufficient 
to start the engine into a reservoir by means of a 
hand pump, at the moment of starting, and this 
reserve, when admitted into the cylinder and fired, 
gives the necessary impulse. Of course where gas 
motors are used to drive dynamos, the energy 
accumulated in the batteries can be utilised. 

The next important subject dealt with by Pro- 
fessor Witz is the generation of gas, in which much 
progress has been made. The use of gas engines in 
France is still greatly restricted by the relatively 
high price of lighting gas, though in England and 
Germany the cost per thousand cubic feet is much 
lower, and many more engines are consequently 
made. With gas at about 3s. 3d. per 1000 cubic 
feet he considers a gas engine of 8 to 10 horse-power 
more economical than any other motor. There can 
be no question, however, that it is upon the manu- 
facture of cheap or poor gas that the future of gas 
engines of large power in great measure depends. 
It is essential that the gas thus made be rich enough 
in heating value, easy to produce, cheap, and of 
uniform composition, and these points are engaging 








the attention of gas engineers in many countries. 
Unless driven with generator gas, a gas motor above 
25 horse-power is not generally so economical as a 
steam engine of the same power ; but when cheap 
gas is used the economy is marked. Professor Witz 
estimates that the best steam engine consumes 2 1b. 
of coal per brake horse-power hour, a good gas 
engine only 1.3 lb., but in both cases, to obtain this 
result, the coal must be of the best quality. 

In all experiments on gas engines the thermal 
units in the gas should be known. ‘‘ The richness 
of a gas,” says Professor Witz, ‘‘ may vary greatly 
in the same gas works during one day, and even from 
one hour to another; and a trial has neither mean- 
ing nor value unless the number of heat units per 
cubic unit of gas consumed is carefully determined.” 
The heat value may be calculated either by chemical 
analysis, or by testing the gas in a special calori- 
meter. The composition of gas has been elucidated 
by the recent researches of Mr. Vivian Lewes, who 
has endeavoured to simplify the method of analysis, 
by determining the time required by different 
chemicals to absorb the constituents of lighting 
and generator gas, and of the gases of combustion. 
M. Aguitton has studied the heat of combustion of 
lighting gas in relation to its illuminating power ; 
Messrs. Lean and Bone the pressure of an explo- 
sive mixture, by photographing the flame produced, 
and M. Roskowski the effect of temperature upon 
the limits of explosion. 

Few subjects have of late years engaged more 
attention among scientific men than than that of 
cheap gas. The first to make it popular was Mr. 
Dowson, whose system of generating gas for driving 
engines is well known ; he was followed by M. Len- 
cauchez, and the Buire-Lencauchez method is now 
much used in France, especially in conjunction 
with Simplex engines. The chemical composition 
of cheap gas has been investigated by M. Ledebur. 
According to Professor Witz, all the different 
systems are based on those of Ebelmen (1843) and 
Thomas and Laurent. In none of them is there 
any novelty of principle ; they vary chiefly in the 
chemical reactions taking place, and the methcds 
of admitting the c »mbustible or cleaning the grate. 
A few points have been recognised as essential. 
The producer must be kept hot, otherwise tarry 
deposits will be produced, and the air must be ad- 
mitted at high pressure. Generally the more 
steam is injected the richer the gas ; it is usually 
introduced in the proportion of 1 1b. of steam to 
Llb. of Welsh anthracite. To drive an engine 
the gas must also have a heating value beyond 
that of Siemens producer gas. In the Dowson 
generator only anthracite and coke can be used, 
but one of the chief objects of the Lencauchez 
and later systems is to utilise any non-bituminous 
coal. The difference in consumption between the 
two coals is said to be very small. There are about 
30 Simplex gas engines, in France and elsewhere, 
driven by Lencauchez gas ; the largest, of 300 horse- 
power, is at the Pantin Mill near Paris. 

Two new gas generators have lately appeared in 
France, the Gardie and the Bénier. The distin- 
guishing feature of the Gardie is that the air is 
first separately compressed, and injected with steam 
at a pressure of 7 atmospheres. A rich gas with- 
out tar or ammoniacal products is thus obtained, 
no scrubbers or purifiers are needed, and the 
quantity of ash is very small. Even a gasholder 
can be dispensed with. The author has a high 
opinion of this method, although it has scarcely 
passed beyond the experimental stage. The Bénier 
generator, on the Arbos system, also communicates 
directly with the engine without the addition of a 
holder. At each stroke the piston draws the mix- 
ture of air and steam through the furnace, where 
it is transformed into gas in its passage. Thus the 
construction of the generator is much simplified, 
because gas is produced as it is wanted. As itis 
at less than atmospheric pressure, no escape of gas 
is possible. There is no boiler ; the water flowing 
over the grate bars, to keep them at a proper work- 
ing temperature, is converted into steam and led 
into aspace where it mixes with the air. Another 
generator is the Taylor, in which the heat contained 
in the gases when leaving the furnace is utilised to 
heat the air at admission. A Niel engine has been 
driven with this gas, made from Welsh anthracite 
and poor French coal mixed, and the system has 
been modified by Winand in America, and the gas 
used in an Otto engine. The Kitson generator is 
self-contained, the steam being produced and super- 
heated inside the furnace, which has a revolving 
grate. It is said to be very economical ; the con- 





sumption in an Atkinson engine driven with this 
gas was about 1.11b. ordinary coal per horse- 
power hour. Other processes are the Thwaites, 
Wilson, and Loomis ; in the Longsden gazogene a 
certain quantity of soda salt is added to the coal 
before combustion, and very little C O, is produced. 

Professor Witz devotes the next chapter in his 
book to the important subject of petroleum, its 
production and utilisation. He treats of its com- 
position, density, flashing point, and pressure ; but 
notes that even now the properties of oil are 
imperfectly known, in spite of the researches of 
Robinson, Gulishambarof, Urbain and Salleron, and 
others. 

On the theory of the gas engine, on which he is 
a good authority, Professor Witz has little to add 
to his exhausive treatment of the subject in the first 
volume of his work. He drawsa distinction between 
what he calls the generic theory, based on the 
science of thermodynamics, and the experimental 
theory, founded on the results of experiments. 
The one deals with the phenomena taking place in 
a gas engine as they should be, the other with them 
as they really are ; but both methods are useful in 
studying the question. From a theoretical point of 
view the recent works of Vermand and Professor 
Boulvin will befound valuable. The latter author, 
in his excellent ‘‘ Cours de Mécanique Appliquée,” 
has devoted much space to ‘‘ entropy diagrams,” 
from which a great deal may be learnt. Both in 
theory and practice M. Witz condemns the applica- 
tion of regenerators to gas engines. He maintains 
that they would only furnish more heat to walls 
already too hot, and make it necessary to cool them 
still more than at present. ‘‘ The cylinder of a 
gas engine,” he says, ‘should be treated quite 
differently to that of a steam engine ; the first must 
be cooled, to make the engine work ; the second 
should be kept as hot as possible, to reduce conden- 
sation. . . . Regenerators are only applicable to 
combustion engines, in which the mixture is com- 
pressed in a separate cylinder.”’ 

Much has been done to elucidate the experi- 
mental theory of the gas engine, but much still 
remains. Such questions as the retention of the 
burnt products from a former charge, the effect of 
the speed upon the efliciency of the engine, and 
even the spontaneous ignition of the gases by com- 
pression, proposed 50 years ago by Beau de Rochas, 
are not yet authoritatively determined. Professor 
Witz by no means agrees with M. Slaby on the 
influence of the speed upon the loss of heat to the 
walls, though he acknowledges the great debt 
science owes to the Berlin professor’s valuable work, 
‘* Calorimetrische Untersuchungen.” Dr. Slaby 
considers that the temperature of the cylinder walls 
does not affect the thermal efficiency of the engine, 
a point which M. Witz claims to have settled, but, 
as the latter justly remarks, the same experiments 
must be repeated on different engines by indepen- 
dent observers, before the actual facts can be esta- 
blished. 

Professor Witz next deals with the method of 
making experiments on gas engines, and the latest 
improvements in scientific instruments, and gives a 
list of trials continued from the first volume. For 
reasons already mentioned, there are few new types 
of gas engines to note. The four-cycle Crossley- 
Otto still ranks first, except in France, where 
the Simplex competes with it. The new Simplex 
engine of 300 horse-power at Pantin is the most 
powerful single-cylinder motor yet made, and it 
consumes less than 11 Ib. Anzin coal per brake 
horse-power hour. The Niel and Charon are good 
French engines. The Bénier, with its separate 
generator, requires, according to the inventor, 
1.3 1b. coal per brake horse-power hour. Professor 
Witz considers it possible that, as important rivals 
to explosion engines, combustion engines may 
ultimately become popular, and among them the 
Gardie stands alone in having a regenerator. The 
Vermand is interesting as a study, but it is still in 
the theoretical stage. 

An important branch of the subject, only deve- 
loped within the last few years, is the petroleum 
engine, and here a wide field of inquiry is opened 
out. Beginning with the earliest Brayton engine, the 
author passes in review all the different types pro- 
duced, especially in England and Germany. Oil 
motors differ from gas engines in two or three im- 
portant particulars. They require little or no special 
lubrication, and work very smoothly, but the initial 
compression is not so great as in gas motors, 
because oil is a vapour, nota gas. Although most 
of the heat generated by explosion must be carried 
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off by cooling jackets, it has the advantage of 
helping to vaporise the petroleum. These motors 
are specially valuable for agricultural purposes, and 
in country districts, because they are self-con- 
tained, and carry with them the small provision of 
oil and water required for use. On the other hand, 
to vaporise the oil is rather a difficult process, and 
imperfect combustion and consequent clogging of 
the parts are the rock on which many oil motors 
split. In nearly every engine a different method 
of vaporisation is adopted. The latest, which is 
said to be the best, is to heat the vaporiser by a 
separate lamp, and to admit the oil into 
it drop by drop as it is required, with the 
proper quantity of air. The proportions are about 
30 cubic inches of oil to 210 cubic feet of air. 
Combustion is more complete if the oil, b2fore it 
is vaporised, is pulverised by the injection of air. 
All oil engines, with very few exceptions, use the 
four-cycle. 

Professor Witz describes the Priestman, Ragot, 
Otto, Crossley, Hornsby, Trusty, Griffin, and other 
well-known oil types. Tae Grob (Capitaine) is a 
carefully designed little engine running at 400 
revolutions per minute, and much used in 
Germany, especially for propelling boats. The 
Niel Company have also brought out a petroleum 
engine, and a vertical type called the Atlas. The 
oil is admitted drop by drop into a very small 
vaporiser above the cylinder, fitted with internal 
radiating ribs to give a large heating surface. This 
vaporiser is kept hot by a Jamp, which also heats 
the ignition tube, and the petroleum is said to be 
instantly and regularly vaporised. Mixed with air, 
it then passes at a low pressure to the cylinder. 
This engine was commended at the agricultural 
show at Montpellier in 1893. Other small engines 
are the Root, Merlin, and Knight ; and the Koert- 
ing firm have also introduced an oil motor. The 
consumption in a good oil engine is about 1.3 lb. 
(average quality) per brake horse-power hour, 
but these motors are celdom made beyond about 
12 horse-power. 

The number of large-power gas engines con- 
structed within the last few years to drive mills, 
water works, and for other industrial purposes, has 
greatly increased, as a reference to the lists of 
Messrs. Crossley (Manchester) and Matter et Cie. 
(Rouen, makers of the Simplex) will show. 
Driven by poor gas, these engines are especially 
applicable for cloth, paper, and weaving mills, 
where great regularity is required. They furnish 
power for all the work of the factory, drive the 
dynamos for lighting the workshops, and the poor 
gas can be used, instead of lighting gas, for singe- 
ing operations. The excellent results obtained 
with an Atkinson engine at the Uxbridge Water 
Works are quoted; and at Laval, in France, a 
Simplex engine used for the same purpose con- 
sumed only 1.4 1b. of coal per water horse-power 
lifted per hour. 

As an agent for transmitting and distributing 
energy, gas is in some ways better than any other. 
‘*The great advantage of lighting gas,” says M. 
Witz, ‘‘is that, from one main, heat, light, and 
motive force may be obtained. Electricity alone 
cin compete with it in this respect, and therefore 
gas and electricity must be considered the most 
suitable agents for the transmission of energy. . . 
They are unquestionably superior to compressed air 
and water power, and have a great future before 
them.” The main drawback to this glowing pic- 
ture is the comparatively high price of lighting 
gas, especially in France. If the present gas mains 
could be utilised to supply a cheaper gas, as has been 
done in some places, there would be much less diffi- 
culty in using gas engines. In docks, where the work 
is chiefly intermittent, gas engines have already 
been found very successful, and for driving dynamos 
their value has long been recognised. Professor 
Witz gives elaborate calculations of the cost of 
electricity per ‘‘ hectowatt.” He is of opinion that, 
if a certain number of lamps be required, electric 
light can be produced more cheaply by generating 
it, as wanted, from a gas engine on the spot, than 
from a large central station served by a steam 
engine, especially since gas motors have improved 
so much in regularity of running. 

Internal combustion, and particularly oil engines, 
are also applicable as portable engines. Experi- 
ments have been made to utilise gas motors for 
locomotive and marine purposes, by storing the 
gas at high pressure in reservoirs carried with the 
engine, but M. Witz does not consider this idea 
practical. Petroleum, he says, is far better for the 





object in view, since it is a kind of liquefied gas 
requiring no specially constructed bottles to hold 
it, and containing more energy in the same volume 
than compressed gas. Complete trials of portable 
oil engines have lately been made in Cambridge 
(England), at Meaux (France), and at Berlin, 
and nearly all the principal makers competed, but 
as yet most motors of this class have been nothing 
more than ordinary stationary oil engines mounted 
on wheels. Gas and oil engines have also been 
applied to tramways. The Connelly locomotive, 
driven by Pintsch oil gas, has proved a success in 
America, and is now made in England by Messrs. 
Weyman, and tramcars driven by gas engines are 
working at Dresden, Vevey, and Neuchatel. These 
motors are provided with a double set of cams, &c., 
to reverse the direction of rotation. 

The latest development of gas and oil motors is 
to drive cycles and road carriages. The handy 
little Daimler engine has been found suitable for 
this purpose, and others are the Roger, Van 
Rennes, and Peugeot motors. All these, driven 
by carburetted air or light petroleum, were exhi- 
bited with many others at the competitive road 
trials held at Paris under the auspices of the pro- 
prietors of the Petit Journal. 

M. Witz’s book is enriched with nearly 150 
excellent drawings. It is well printed on good 
paper, and no pains have been spared to make 
it acomplete volume of reference for engineers and 
scientific men. It has been carefully brought up 
to date, and has a good table of contents, but the 
index is somewhat meagre, a fault which will 
be doubtless remedied hereafter. 
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ELECTRIO TRACTION.—No. XLV. 
By Pure Dawson. 
Evectric Locomorives. 


THE power-house of the Baltimore and Ohio 
electric system is a one-storey building rising 
30 ft. from fioor to eaves, with walls of brick 
1 ft. 5in. thick. The roof of slate is supported on 
iron trusses. It is divided into two parts, the 
engine-room occupying the north portion, being 
separated from the boiler-room by a brick wall. 
The entire length of the building is 322 ft. Lin. ; 
the engine-room is 223 ft. 10 in. in length by 
57 ft. 9 in. wide, and the boiler-house is 98 tt. 3 in. 
by 69 ft. wide. 

The boiler-house is equipped with 12 Root water- 
tube boilers (250 horse-power) arranged in six 
batteries, three of which are placed on each side of 
the centre passage. Lach boiler is 12 tubes wide 
and 11 tubes high, with six 14}-in. drums and a 
30-in. steam drum. Space is left for an additional 
boiler on the west side of the room. Mechanical 
draught is employed, and the flues run over the 
rear of the boilers and taper from 2 ft. 9 in. square 
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ELECTRIC TRACTION; THE BALTIMORE AND OHIO RAILWAY TUNNEL. 
(For Description, see Page 793.) 
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where connection is made to three feeder cables, 
and to the overhead conductor itself. The nega- 
tive bus is similarly connected to the rails, which 
are double - bonded with 4/0 ‘‘ Chicago” rail 
bonds, and also to the return cables laid in a 
wooden box between the tracks. Perfect contact 
between bonds and web is obtained. The distance 
over which the electrical locomotives will operate 
is about 15,000 ft., passing through two tunnels 
7339 {t. and 265 ft. long respectively, and over 
75396 ft. of track in the open. There is a steady 
grade of 0.8 percent. from the southern through 
to the northern portion, and the lines in the 
open have two equated curves of 10 deg., with 
a steady gradient of 13 per cent. At the power- 
house end of the line the locomotives run on 4 
siding at the beginning of the long open cut 
running down to the southern portal. 

The plan of pushing the passenger trains through 
the tunnel has been abandoned, in view of the pos- 
sible results if one of the cars or the steam locomo- 
tive should leave the track, in front of the heavy 
electric locomotive travelling at 30 miles an hour. 
The passenger trains will be pulled through from 
the Lombard-street station near the south end of 
the tunnel to the Bolton-street station at the north 
end. (cos trains will be pushed through the tunnel 
at 15 miles an hour, and in the open cuttings the 
electric locomotives will push and the steam 
engines haul. ‘Table LXXXVI. gives the most 
interesting data of the electric locomotives. 

TasBLeE LXXXVI.—Giving Data of B. and O. Electric 
Locomotives. 
Number of trucks 


mm motors Ss .. 43 2 to each truck 
Weight on driving wheels —_..._ 192,000 lb. (96 tons) 
Number of J 8 
Drawbar pull... a 42,000 Ib. 
Starting drawbar pull ... 60,000 ,, 
Gauge : ” 4 ft. 84 in. 


Diameter of drivers 


.. 62in. outside of tyres 
Length over all ... 5 


oo ft 


Height to top of cab ’ 14 ft. 3 in. 
Wheel base of each truck 6 ft. 10 in. 
Extreme width 9 fo. 6} in. 


Diameter of sleeve bearings es 13 in. 


The driving gear consists of a cast-steel spider 
shrunk on and keyed to a cast-steel driving sleeve, 
having a tensile strength of not less than 80,000 lb. 
Each arm of the spider is provided with a double 
rubber cushion, with a chilled cast-iron wearing 
cap, the cushion being forced into the arms of the 
spider and the cap. ‘The eight driving wheels are 
of cast steel pressed and keyed to the axles, and 
have tyres 3 in. thick at centres of tread shrunk on 
to the wheel centres. The driving axles are of 
special open-hearth steel. The journal bearings 
are outside the driving wheels, and allow of easy 
access to all parts of the truck frame and driving 
box. It is of cast iron, with a phosphor-bronze 
bearing fitted on in a similar manner to that of a 
steam locomotive driving box. It slides in jaws 
protected by shoes in the same way. The box is 
closed at the bottom, and has a well for oil and 
waste, as well as a dust guard lid. Large grease 
cups are cast in the journal caps, giving a satisfac- 
tory lubrication to the motor bearings. 

The two opposite side frames of each truck rest 
upon four wheels, each consisting of one piece of 
hammered wrought iron, 5} in. thick, to which the 
frame jaws are welded, and protected from wear by 
cast-iron shoes, and are connected together at the 
ends by heavy forged iron plates with oak bumper 
beams between them. 

The drawheads are of the Janney type, similar to 
those used on the Baltimore and Ohio passenger 
locomotive tenders, and are made of cast steel with 
wrought-iron kauckles. In coupling with freight 
trains the ordinary links and pin will suffice ; but 
for passenger service the Janney couplers, with 
which each locomotive is provided, are used. ‘The 
front and back of the locomotive is provided with 
safety chains, and inaddition to the regularcouplings 
between the trucks, safety links are used. The 
buffers between the motors act as spacers for, and 
fit between plane surfaces in the field magnets. 
These spacers have a complete freedom of move- 
ment which allows the field magnets to rotate when 
the motor is in action. These buffers and spacers 
are so placed as to permit the interchange and 
reverzal of the positions of the field magnet without 
requiring change in che position of the spacers. 

The motors are suppcrted on carriers bolted to 
the field magnets, and rest in adjustable hangers 


carried on half-elliptica springs placed on top of 
It will be seen that the 


the frame and bumpers. 


frames carry the motors by carriers and springs, 
this load in turn being carried by rubber blocks in 
a cast-iron casing. 

The cab is of sheet steel. Two drop wiadows 
are provided at each end and four at each side, to 
give unobstructed view in all directions. The 
doors slide laterally on large rollers, and are placed 
one on each side of the cab. The cab is supported 
on the frame by four half-elliptical springs. The 
cab steps are attached to the cab only, and hand- 
rails are placed at each door. The shields are also 
of sheet steel supported on coil springs directly on 
the bumpers, and are adapted to receive the air 
tanks at the ends, and bell, whistle, and headlights 
on the top. Arrangements are made so that all the 
commutators are visible to the motormen. 

The locomotive is fitted with sandboxes, and 
automatic driver and train brakes provided for all 
wheels, bearing upon the flanges and outside tread 
only. A brass signal gong 8 in. in diameter is placed 
in the cab, to be rung from either end of the 
locomotive. 

The gearless motors are four in number, two to 
each truck, flexibly supported, and transmitting 
their power to the wheels through the flexible 
connections. 

Each motor has six poles and six sets of carbon 
brushes, the brushes being connected to a yoke 
revolving through 360 deg. to facilitate accessi- 
bility to them. It is possible to remove four 
brushes without disabling the motor. The field 
spools are encased in sheet iron cases, and fitted 
over the pole pieces bolted to the field frame. The 
armatures are built of sheet iron laminations, and 
are series drum wound. Each insulated winding is 
imbedded in an insulated slot, cut into the outer 
surface of the armature body, and held therein by 
a wooden key. This armature, with the commutator, 
is mounted upon, and keyed to, the hollow sleeve 
which is carried on the journals on the truck frame. 
The inside diameter of the sleeve is about 24 in. 
larger than the axle. The entire motor is prac- 
tically fireproof. 

When normally placed, the motor rests in a 
position concentric to the axle, the clearance 
between the axle and the sleeve allowing of a 
flexible support. The interposition of the rubber 
cushions, through which the torque of the armature 
is transmitted to the driving wheels, allows the 
armature to run eccentric to the axle, when the 
motor departs from its normal position on account 
of any unevenness in the track. The motor is 
designed to allow of ready removal of the field 
frame for inspection or repair. 

A test of the first complete truck, representing 
one-half of the locomotive, was made upon the 
tracks at the Schenectady shops of the General 
Electric Company. In order to obtain the neces- 
sary load, a heavy six-wheel engine was made use 
of, and the electric locomotive truck coupled to it. 
The machines were then sent in opposite directions 
aud pulled at the connecting coupling as in a tug- 
of-war. The electric locomotive had a slight 
advantage over the steam engine in weight on the 
driving wheels, and pulled it up and down the 
track with apparent ease. For the same weight 
upon the drivers it was shown that the electric 
locomotive starts a greater load than the steam 
locomotive. The pull being constant throughout 
the entire revolution of the wheel, the difficulty of 
variation of pull with the angle crank, as in the 
steam locomotive, is eliminated. Each motor is 
rated at 360 horse-power, and takes a normal 
current of 900 amperes. The controller is erected 
in one half of the cab, and is of the series parallel 
type. The reversing lever projects through the 
upper plate of the controller cover. The resistances 
are placed around the frame beneath the floor of 
the cab. The locomotive is equipped with a 1200 
to 3500 automatic circuit-breaker, and one 2000- 
ampere magnetic cut-off, a 5000-ampere illuminated 
dial Westcn ammeter, and one illuminated dial 
Weston voltmeter. The compressed air for the 
whistle and brakes is supplied by an oscillating 
cylinder electric air pump, the air tanks being 
placed at each end of the complete locomotive. 
The interior of the cab is lighted by clusters of 
incandescent lamps. 

Contact with the overhead conductor is effected by 
asliding shuttle-like shoe of brass (Figs. 313 and 314, 
page 794), fixed to a flexible support fastened to the 
top ofthecab. The ‘‘ trolley ” support is diamond- 
shaped and compressible, and arranged to lean on 





one side or the other as the locomotive runs on 
one side or the other of the overhead conductor 


'(Figs. 315 and 316). It is rigid in so far as move- 
‘ment forward or backward over the locomotive is 
concerned. The current is brought to the locomo- 
tive by cables connected to the shoe and fastened 
to the ‘“‘ trolley” support. The conductor is simply 
a reversed iron conduit erected overhead on trusses 
in the open, and in the tunnel attached to the 
crown of the arch (Figs. 317, 318, 319, and 320). 
In the open the conductor is directly over the 
centre of the track ; in the tunnel over the centre 
line of the space between tracks. It extends a dis- 
tance of 15,000 ft. The conductor consists of two 
3-in. iron Z-bars ? in. thick, riveted to a cover-plate 
} in, thick and 11} in. wide, and is constructed 
in sections 30 ft. long. It weighs 30 lb. per foot. 
At intervals of 15 ft. inside the tunnel, there 
are suspended from the arch, transverse frames 
(Fig. 318), consisting of two 3-in. channels, held 
together by plates 4 in. wide, and holding four cast- 
ings into which are fitted conical porcelain insu- 
lators. In the masonry of the tunnel are fitted the 
bolts necessary to support these frames. They are 
2 ft. 6 in long, have split ends, and extend 12 in. 
into the masonry. The bolts pass downward 
through the outside pair of insulators. The bolts 
attaching the conductors to the channel frames pass 
through the inside pair of insulators and support an 
iron stirrup in which the conductor hangs. - This 
method affords a double insulation, and if leakage 
occur it can only be by the current passing the 
insulators between the conductor and the transverse 
channel, and then the insulation between the 
channel and the bolt in the tunnel arch. There 
may he a defective insulator either on the roof bolt 
or on the bolt which supports the conductor, but 
only when two insulators on the same transverse 
channel frame are defective, will leakage occur. 
The height of the conductors above the level of the 
top of the rails is 17 ft. 6 in. in the tunnel, and they 
are fixed a little on each side of the centre line. 
This plan was adopted to avoid the risk of the con- 
ductors striking brakemen who might be standing 
on the top of passing freight cars. An additional 
precaution is provided in the shape of continuous 
wooden shields fastened to the iron stirrup which 
supports the conductors. 

Outside the tunnel the height of the conductors 
above the rails is increased to 22 ft. The supporting 
structure in the open consists of two chains of iron 
rods, having a span of 150 ft., suspended from trans- 
verse trusses, supported by columns of latticed 
steel channels erected on either side of the double 
track (Fig. 317). The chains pass over the top chord 
of the transverse trusses, and are fastened toa yellow 
pine timber post, acting as an insulation set therein. 
From the joints in the chain, rods are dropped at 
intervals of 15 ft. to support the electrical con- 
ductors, These rods are attached to a casting 
holding a porcelain insulator, and through this a 
short bolt passes up to the point in the chain. 
The double insulation is secured by this vitrified 
porcelain insulator and the timber post, passing 
vertically through the transverse girder. A hood 
of galvanieed iron is fixed to the top of the timber 
post. At the ends of the line an anchor pier 
received the ends of the conductors, The trusses 
vary in length from 30 ft. to 62 ft., the latter being 
required to span five tracks. 

Upon the straight track the conductors are sus- 
pended from single chains. Upon curves a doub'e 
chain is employed, and the conical insulator is in- 
verted and supported in a casting bolted to the two 
vertical rods which drop from the chains. The 
vertical rods support a channel frame to which are 
bolted the conductors and the feeder cleats or 
clamps. Each joint of the conductor is bonded 
with a Chicago bond of two No. 0000 wires. 

The feeder cables are of bare stranded copper of 
61 strands ; these are supported in iron cleats fas- 
tened to channel frames riveted to the overhead 
conductors at points near to the heavier channels 
to which the conductors are suspended. 

The lead-covered primaries for the tunnel light- 
ing plant are carried on posts set on the side of the 
cut, to the southern portal, where they drop to the 
tunnel and are carried upon porcelain knobs fas- 
tened to wocden blocks bolted to the masonry. At 
the points of support the cables are armoured with 
wire to prevent abrasion. The secondaries are 
carried in cleats also fastened to wooden blocks, 
similarly attached, and placed on either side of the 
tunnel about § ft. from the ground and 15 ft. apart. 
They are, however, staggered, and thus occur 
alternately at every 74 ft. throughout the tunnel. 
Each block carries a lamp at its lower end, and is 
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there cut out so that the lamp socket may be pro- 
tected from moisture and dripping water from the 
tunnel walls. The lamps used are 32 candle-power, 
52-volt Edison standard incandescent lamps. 

At the present moment all the freight trains of 
the Baltimore and Ohio Railroad are being run 
through the tunnel by the electric locomotive, and 
as soon as the two others under construction are 
finished, the passenger traflic will be run by them. 

The first locomotive supplied has been running 
steadily since August 4 of thisyear. The following 
are the results of recent tests that have been made 
with it. 

A train consisting of 27 loaded freight cars, and 
two steam locomotives not working, of a total weight 
of 1125 tons, was hauled up a gradient of 42 ft. to 
a mile. At the end of 1 minute the train was 
moving at a speed of 104 miles an hour, and at 
this point the speed was increased to the usual 
rate. 

Another test was made with a dynamometer, 
placed between the electric locomotive and the train, 
which consisted of 22 cars loaded with coal, and 
one guard’s brake. The total weight was 1068 tons. 
In the tunnel 25,000 1b. dynamometer strain was 
obtained. ‘With a speed of 114 miles per hour and 
a train 1600 tons weight, the drawbar pull was 
45,000 lb. On October 6 a train 1800 ft. long, and 
weighing 1900 tons, started from rest in the tunnel ; 
it consisted of 28 loaded cars and two locomotives, 
and 15 loaded cars and onelocomotive. The maxi- 
mum drawbar pull was 60,000 lb. at 12 miles an hour. 





THE UNITED STATES DREDGER 
‘*GENERAL.C. B. COMSTOCK.” 

Ix October, 1894, a contract was entered into by 
the Bucyrus Steam Shovel and Dredge Company of 
South Milwaukee, Wisconsin, to build a hydraulic 
dredging steamer for the Harbour Improvement 
Works at Galveston, Texas. The works now being 
carried out there under the supervision of Major A. 
M. Miller, of the United States Engineer Corps, have 
for their object the creation of a deep-water port, and 
one of the first and principal necessities was the 
deepening of the bar which obstructs the entrance to 
the bay on which the city of Galveston is situated. 
For a long time this bar has restricted the draught 
of water of vessels entering the harbour to 10 ft. or 
12 ft. The formation is a very fine, hard, white sand, 
and a considerable improvement has been effected by 
the construction of jetties, so that the ebb and flow of 
the tide between the jetties helps to create and main- 
tain a deep channel, The action of the tides, however, 
was insufficient to accomplish the result, and it became 
necessary to dredge the bar. The dredging of ocean 
bars presents a set of conditions entirely different 
from those met with in ordinary dredging, and a 
special type of dredging vessel has been developed to 
meet these conditions. Owing to the exposed situa- 
tion and the consequent necessity of working in 
considerable seaway, it is impracticable to use an- 
chorages of any kind, or to load the material into 
scows alongside. The type of dredge, therefore, 
becomes a ee hopper steamer equipped 
with centrifugal dredging pumps, which pump up the 
eand from the bar while the vessel is being slowly 
steamed over it; the sand being received into the 
hoppers in the hold of the vessel and discharged at sea 
through valves in the bottom. 

The steamer General C. B. Comstock is one of the 
latest and most complete examples of a vessel of this 
type, and her trial performance shows that she is 
capable of very high results. The hull is of wood, 
177 ft. long over all, 35 ft. 6 in. beam, 16 ft. depth of 
hold, and the two hoppers have a collective capacity of 
500 cubic yards when filled to the level of the main deck. 
They can, however, be filled considerably higher than 
this, as they are surrounded by a coaming 33 in. high. 
The choice of wood instead of steel was made on 
account of greater freedom from fouling of a copper 
bottom as compared with a steel bottom. This trouble 
is a serious one in the semi-tropical waters of the Gulf 
of Mexico, where fouling takes place rapidly, and dry 
dock facilities are difficult to obtain. 

We illustrate by a two-page plate in this issue the 
construction of this vessel, the general appearance being 
that of a completely equipped steamer, as shown in 


Fig. 1. 

The propelling engines are fore-and-aft compound 
surface - condensing, having a high-pressure cylinder 
26 in. in diameter and low-pressure cylinder 36 in, in 
diameter and 26 in. stroke. They drive the vessel at 
a speed of 10 miles per hour when light, and 8 miles 
per hour when loaded. Steam is furnished by two 
marine boilers 10 ft. in diameter by 11 ft. 6 in. long, 
each boiler having two Fox corrugated furnaces. Im- 
mediately forward of the boilers is the pump-room. 
Here are located two independent centrifugal dredging 
pumps, each driven by compound direct connected 


engines of 125 horse-power. These engines, with the 
pump, are illustrated on page 802. The engines are 
good examples of marine compound high-speed engines, 
and all the parts are proportioned with unusual 
liberality, the object being to construct the very best 
engine that can be built for the purpose. The cross- 
heads are of cast steel, and the crankshaft and co1- 
necting-rods are of solid forged steel. The pump has 
15 in, suction and discharge, and is specially designed 
to withstand the abrasion and wear of the sand for the 
greatest length of time, and to give freedom of flow 
through the passages. The blades of the runner are 
cf steel, and are removable through a manhole in the 
casing. There is a thrust bearing on the shaft of the 
pump of the multiple collar type, and an intercepting 
pressure chamber provides for the exclusion of the 
sand from the pump shaft bearing. The cranks are 
balanced, and the engine runs smoothly and steadily at 
200 revolutions, but in ordinary work the speed is 
about 185 revolutions. 

The suction pipes enter through the side of the boat 
just above the load water line. There is a heavy 
flanged socket casting fitted into the side of the vessel 
which receives the swivel elbow of the suction pipe. 
The elbow is a steel casting, and has sufficient length 
of bearing in the socket to hold it in place, and take 
the entire strain of the suction pipe without any 
additional support. The stuffing-box for the elbow is 
inside the boat, and easy of access from the pump- 
room. The general arrangement of the pumps and 
suction elbow is shown in the cross-section of the hull 
in Fig. 7. The suction pipe is 50 ft. long, in two sec- 
tions, and made of wrought-iron welded tubing. There 
are two flexible connections in the suction pipe to 
permit freedom of movement in a seaway under all 
conditions. The flexible connections are short, and 
formed by a rubber sleeve, and the strain is taken 
by a heavy steel hinge joint outside the sleeve, so that 
the latter has only to connect the adjacent ends of the 
suction pipe, and allow of a slight freedom of movement 
without being exposed to any other strain. One of 
the flexible connections is at the swivel elbow, and 
another at about the middle of the pipe, which allows 
it to drag laterally, either under or off from the hull 
of the vessel if it should drift sideways, as the case 
may be. The drag at the lower end of the suction 
pipe is of cast iron, and so arranged that if it should 
encounter any immovable obstruction, it will rise 
up and pass over it automatically without unduly 
straining the suction pipe. The suction pipes are 
suspended on each side from two steam cranes with 
wire-rope hoisting tackle, by mears of which they are 
readily raised or lowered to the required depth. A 
spring indicator on the crane shows the tension of the 
ropes and the degree of pressure of the drag upon the 
bottom. The drag is furnished with two removable 
steel cutting blades. 

From the pumps the discharge is carried forward 
over the hoppers in two large troughs which have 
openings or slides at suitable intervals, so that the 
material can be properly distributed in the hoppers. 
The discharge of the pumps consists of a mixture of 
sand and water, the percentage of sand varying from 
10 to 40, according to circumstances. The water over- 
flows from the hoppers through suitable openings 
passing over the deck, while the sand precipitates in 
the hoppers. During the trial the hoppers were filled 
with wa‘er in only 44 minutes with both pumps 
running. This is equal to a capacity of 11,000 ga'lons 
per minute for each pump. The capacity of the two 
pumps when dredging in sand is 1000 cubic yards per 
hour. Actually, however, a considerable percentage 
of sand goes overboard with the overflow, especially if 
the sand be light and slow to precipitate. Asa matter 
of actual practice, a capacity of 4 to 5 loads per day 
of 10 hours are made and discharged at sea, The 
time occupied in opening the valves and discharging 
the load is 74 minutes, The vessel is fitted with 
‘*Providence” steam windlass, ‘‘Chase” steam 
steering gear, ‘* Westinghouse ” electric-light system, 
‘* Huntington” search lights, and a full equipment 
that goes to make up a complete seagoing vessel. 
The crew’s and officers’ quarters are ample and commo- 
dious, and constructed over the hoppers, and specially 
designed for a warm climate. The pilot-house and 
bridge are placed forward as shown in the illustration. 
There are two masts, each fitted with derrick booms, 
arranged for handling the suction nat complete 
awnings are provided over both forward and afterdecks. 

The hull was built at the yard of Mr. Hugh Ramsay, 
Perth Amboy, N.J., and the vessel steamed to her 
destination, arriving there on August 31 last, after 
which the trial tests were satisfactorily completed, and 
the dredger was accepted by the Government. The 
vessel was built from the designs of Mr. A. W. Robin- 
son, M. Am. Soc. C.E., who also designed the pumps, 
pumping engines, and dredging equipment, and which 
were built at the works of his company at South 
Milwaukee, Wisconsin. 





ALASKA GOLD.—The gold output of Alaska for 1895 is 
estimated at 600,000/. There are 15 stamp mills in opera- 








tion, with a total capacity of 500 stamps. 








CORLISS VALVE BORING MACHINE. 

TuE Corliss valve boring machine we illustrate on 
page 795 has been designed on the principle of moving 
the driving headstock with the standard along a slide 
bed, instead of making the spindle itself traversing. 
It is evident by this plan that the amount of traverse 
is without practical limit, and the boring bars (which 
may be simple cast-iron pipes) are simply pushed 
through the stays while being rotated by the head- 
stock, and are intended to be as large in diameter ag 
will clear the hole to be bored. Besides this special 
work, details have been added to deal with general 
work, and it may be said that a machine of this kind 
with one standard and headstock, is a new type which 
should be very useful for general engineers. 

The details are briefly these : 

The gearing is variable to deal with drilling small 
holes, as well as to bore large diameters. The feed 
or traverse motion is made of great range, viz., to 
drill holes from the solid up to a feed of three per inch. 
Power movement is given by which the standards 
move along the bed either way quickly. Power move- 
ment is also given to one of the slide beds by which 
the headstock is made to quickly vary the distance 
between the spindles. These, with other details, will 
enable the machine to bore cylinders, bedplates, screw 
propellers, &c., while faceplate milling, heavy drilling 
(for which one spindle is shown in the photograph 
with a Morse drill chuck), and other work may be 
accurately and quickly done. 

Only one pair of stays is shown, but when complete 
with the second pair and the baseplate, the machine 
shown weighs over 36 tons. It is made by Messrs, 
Thomas Shanks and Co., Johnstone, near Glasgow. 





SIGNAL SUPERINTENDENTS AND ENGINEERS, PLEASE 
Nore !—An accident, resulting in serious injury to one 
lady passenger and the shaking of another, together with 
considerable damage to rolling stock and permanent way, 
occurred on the evening of October 14 at the Shandon 
station of the West Highland branch of the North British 
Railway. The up distant signal was out; the signalman 
had left his road set for down trains, Shandon being a 
passing station on a single line; the driver of the leading 
engine of the train had lost his way, and mistook the home 
signal light for the distant, and so did not attempt to stop 
atit; and, lastly, there was unfortunately some little delay 
on the signalman’s part in attending to the signals 
after getting out a tablet and entering up his train- 
books at the station office where such are located. 
It was a very dark night, and the signalman moved 
his up facing points to their proper position with- 
out perceiving that the train was already on them, 
and thus split the train. The two engines did not leave 
the rails, but two or three of the carriages did, one being 
overburned across the island platform between the up and 
down roads. There were four passengers in the over- 
turned coach, and it was a wonder that only two were 
injured, and that beyond these two no one else was hurt. 
Major Marindin attributes the accident partly to the 
delay of the signalman in going to make the road, and to 
his having omitted to restore the points to their normal 
position after the passing of a previous down train, and 
partly to the up distant lamp being out, and the leadin 
driver losing his way, which latter fact he thinks shoul 
hardly have occurred with such an experienced man. It 
appeared, after the inquiry, that both distant signals 
were out that night, and the Government Inspector 
therefore suspects that the signalman did not trim or 
attend to them properly. The distant signals not being 
visible from the station are electrically repeated as 
regards the arms, but there is nothing to indicate 
the state of the lamps, and so the company is 
recommended to have this done, as is usual on 
other lines. Finally, Major Marindin calls attention to 
the method of working the facing-point lock-bar, and we 
reproduce his words in full as worthy of consideration by 
all signal engineers: ‘‘ Another point to which attention 
should be drawn is that this accident furnishes an argu- 
ment in favour of fitting the safety appliances at facing 
points, so that the locking-bar is actuated by the same lever 
as the points, instead of, as is far more common, by the lever 
working the bolt-lock. Had the points at Shandon been 
so fitted, the signalman could not have moved the points 
after the leading engine had reached them, and all that 
would have happened would have been that the whole 
train would have run into the station on the wrong line.” 
While agreeing with the Inspector, we would point out 
that working alock-bar by the same lever as the points 
would entail a large amount of muscular labour on the 
part of the signalman, and would possibly prevent facing 
points from being so safely and satisfactorily worked by 
manual labour at their present maximum dietances. It 
seems strange that the tablet instrument and train regis- 
tering books are kept in the booking office of the railway, 
— the points and signals are all concentrated in 
one cabin located at one end of the station buildings. 
OF course, where there are two cabins, the placing of the 
train tablet or staff instrument in a central position is a 
sine qud non. We believe in giving the signalman full 
control of all train movements, and not in making him a 
simple ‘ puller-over” of levers under the control of the 
station authorities, as is done in Germany. In investing 
a man with the necessary responsibility and paying him 
in proportion, he will probably rise to the occasion and be 
a much more trustworthy and intelligent employé than 
when he has simply to do as he is told, and is not ex- 
pected to think, 
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COMPOUND HORIZONTAL ENGINE FOR DRIVING DYNAMOS. 
CONSTRUCTED BY MESSRS. WILLEM SMIT AND CO., SLIKKERVEER, HOLLAND. 
(For Description, see opposite Page.) 
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CONSTRUCTED BY MESSRS. WILLEM SMIT AND CO., 


it 


=. 


ih 
ul 


:! 


— LW I 














2886 Cc. 




































































' s 
SSN 
Ss thee ” 
NYE TE 
‘ ii 
4 ! : 
of H : | 
et i! 
3! ty 
ite ” =p 9) | it 
7s |... 52g | nt a ties HE ie 
Hy it 
e! 1f 
4. 
Seowet =, ; ae 
“i Ee a Joon ABS ——-95 




























NY, 3 : 
1 ‘7; 
' Y, 











































bn G 
NVA On CA i NZ 
sy 4) Y 
NZ Sh o47 ry GA\ 
SY “310 tee 
SO yj Get! 
ee | GZ, 
WWW GY, 
: Y MIM Y es 
ped NGG 7 
VW — +i 








SVS RIE Mee 
























SSS 
































Saeeatoaeetaeeen 
. 
* 








[Wnty ‘ 


COMPOUND HORIZONTAL ENGINE FOR DRIVING DYNAMOS. 
SLIKKERVEER, HOLLAND. 






mn | esa 


WE illustrate on the present and opposite pages a 
horizontal engine for dynamo rr constructed by 
Messrs. Willem Smit and Co., of Slikkerveer, Holland. 
Theengine in question|has its cylinders arranged tandem 
fashion, the high-pressure cylinder, having a diameter of 
9.05 in., being in front. The low-pressure cylinder is 
13.4 in. in diameter, and the stroke is 11.8 in. The 
engine is designed to run at a speed of 200 revolutions 
per minute, and to use steam having an initial pres- 
sure of 120 lb, to 150 Ib. per square inch. Its general 
appearance is well shown by the woodcut, whilst 
the details of construction are illustrated in Figs. 1 
to 17. As will be seen from Figs. 1 to 4, the cylindera 
are mounted on a deep box frame, the low-pressure 
cylinder being overhung. The outer crankshaft bear- 
ing is supported on a bedplate, rigidly bolted to 
and forming an extension of the engine framing. This 
arrangement is shown in detail in Fig. 10, from which 
it will be seen that three belt flywheels are provided, 
each being 4 ft. 74 in. in diameter by 8.85 in. broad. 
Details of the two main bearings are shown in Fig. 5 
andin Figs. 10 and 11. The brasses in each case are 
adjustable in two directions. All oil drip is collected 
by suitable catchers, as shown. Similar arrangements 
are made at other points where oil is likely to escape, so 
that the engine bed is easily kept clean. The guides 
are of the four-bar type, and the crosshead is fitted 
with loose shoes, The connecting-rod is forked at the 
crosshead bend, whilst the piston-rod, having a dia- 
meter of 2,16 in., is secured to this by a nut with tapered 
end asshown. The valves of both cylinders are driven 
by asingle eccentric, Fig. 7, coupled to a rocking beam 
as shown. The high-pressure valve-rod is coupled on at 
one side of this rocking beam by a short link, whilst 
on the opposite side a connecting-rod connects it to a 
second rocking beam, to which the low-pressure valve- 
rod is coupled. The valves are balanced, as shown in 
Figs. 12 to 17, by means of relief frames above them, 
which prevent the direct pressure of the steam getting 
to the top of the valve. The space between the slide 
valve and relief frame is, as usual, open to the exhaust. 
For lubricating the valves one of Reid’s Vulcan auto- 
matic sight -feed lubricators is used, the oil being 
pumped in at regular intervals by a ratchet mechanism, 
operated from the lower rocking lever shaft, which, 
as shown in Fig. 4, is continued through the frame 
with this object. The governor is of Tangyes’ Soho 
type, and is fitted so that in case of the driving belt 
breaking, the steam supply is automatically shut off 
and the engine stopped. The main shaft connecting- 
rod and crosshead are all of mild steel, whilst steel 
castings have been used for the valve-box covers, 
piston and valve motion levers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Local Trade Retrospect.—There can be no doubt that 
the improvement in local trade during the latter portion 
of the year has been not only very considerable, but also 
very general, and the outlook is regarded as penne 
hopeful. The great railway companies are now spending 
a lot of capital in new stock, and the departments for the 
production of railway tyres, springs, and axles are likel 
to be fully occupied in the early part of next year. All 
kinds of steel have been in good request, more especially 
Siemens-Martin and Bessemer. There has also been a 
steady demand throughout the year for all kinds of edge 
tools, files, spades, picks, and kindred articles. Cutlery, 
which was slack for nine months of the year, picked up 
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wonderfully during the closing quarter. As regards 
silver and electro-plate the year has been a phenomenal 
one. In steel and iron, next year gives promise of a large 
output but small profits. 


The Armour-Plate Industry.—The importance of the 
armour: plate industry to Sheffield may be estimated from 
the fact that orders for this material have been received 
from the British Government during the present year 
amounting to 5000 tons, while last year the total reached 
15,000 tons. This being very costly material, these orders 
represent an enormous sum of money as having come into 
Sheffield. The departments have been producing to the 
fullest extent of their capacity for at least two years, 
and the firms concerned anticipate that the orders 
on hand, and those expected from the Government, will 
keep them equally active all next year. In addition, it is 
regarded as absolutely certain that valuable orders for 
Japan will be received. 


Dissatisfied Draymen.—A strike which would have 
seriously inconvenienced traders in Sheffield in the 
busiest season has been postponed, or it is hoped averted. 
The railway carters and draymen, who number 300, re- 
cently commenced an agitation for higher wages and 
shorter hours, and joined the General Railway Workers’ 
Union. As their demands were not conceded, they were 
to have ceased work on Monday. The men met on Sun- 
day, however, and decided to postpone any further action 
until the new year, out of consideration for the traders 
who are said to be supporting them in their agitation. 
It was made clear, however, that the men do not intend to 
abate their claims. 


The Coal Trade.—Trade is quiet for the season, and the 
advent of Christmas has not improved matters. The 
coalowners in this part of Yorkshire have taken no action 
with reference to the proposed amalgamation of the 
North-Eastern and Hull and Barnsley Railway Com- 
panies, and there appears to ba a general feeling in favour 
of allowing matters to take their course. London is 
absorbing very little coal from this district, but there is 
no alteration in the quotations. Steam coal finds a steady 
market, and manufacturing fuel is in fairly good demand. 
Quotations are as follow: Silkstones, 8s. 6d. to 93. 6d. 
per ton; Barnsley house coal, 7s. 6d. to 83. 6d. ; hards, 
63. 9d. to 7s. 3d.3; nuts, 5s. 6d, to 63. 6d.; slack, from 
4s. 6d. to 53, 6d. ; pit slack, from 2s, 6d. ; emudge, 1s. 6d. 
and upwards. 


Iron and Steel.—The demand for iron and steel produc- 
tions continues to be brisk. The strike in the north is 
adversely affecting the marine engineering industry, bub 
the inquiries for railway material, on the other hand, are 
large. Machinery is being largely adopted in the saw- 
grinding and filemaking trades. In the event of the 
termination of the shipbuilding strike, it is hoped that the 
renewed demand for railway work will help to make prices 
of both hematite and steel stiffen materially. Crucible 
steel finds an active market at home and on the Continent. 
Prices are as under: Hematibtes, 57s. 6d. per ton delivered 
in the district; Bessemer billets, of special carbons, 
6l. 78. 6d. ; inferior qualities, 4/, 10s. ; bar iron, 5/. 103. at 
makers’ works, 6/. 1m the warehouse; Lincolnshire forge 
iron, 40:. There is more activity in the machine shops. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—There was no market 
here to-day, and the fact that this week there is almost an 
entire absence of business renders it difficult to fix 
quotations. Most people, in fact, connected with the 
staple industry tell one that there are no prices this week. 
If any figures may be named, however, they sre decidedly 
lower than when we last reported, for which circumstance 
the position taken up by America is undoubtedly toa con- 
siderable extent responsible; but the time of year has also 
a good deal to do with the present dulness, for, as a rule, 
at this season little or no business is expected to be done. 
Shipments for this month are exceedingly small, and a 
large increase in stocks is generally looked for. Several 
opine that the Cleveland Ironmasters’ Association returns 
for December will show an increase in stocks of pig iron of 
not less than 30,000 tons. It is said that there are merchants 
who would willingly accept 36s. 6d. for prompt delivery of 
No. 3 g.m.b. Cleveland pig iron, and even less might not 
be refused by some firms, but buyers cannot be found. 
No reliable quotations for the lower qualities of pig iron 
can be ascertained. East coast hematite pig iron may be 

ut at about 45s. 6d. for mixed numbers, but little or no 
usiness is doing. 

Manufactured Iron and Steel.—Little or nothing can 
this week be said of these two important branches of the 
staple industry. Many establishiients are closed and 
several firms do not care much about quoting until after 
the holidays. Some of the steel preducers are very well 
off for orders, and this is particularly the case with re- 

rd to railmakers. Quotations all round, however, are, 
if anything, rather easisr, and certainly orders could be 
placed on the same terms as when we last reported. 


The Coal and Coke Trade.—With regard to the coal and 
coke trade there isnot much new. Prices alter very little 
at Newcastle ; best Northumbrian steam coal is quoted 8s. 
f.o.b., and small steam 3s. 9d. Bunker coal is steady at 
from 6s, 3d. for unscreened kinds. The strong demand 
for gas coal continues, and the collieries producing this 
class are working very fully. Manufacturing coal is quiet, 
and coke pretty steady. 





A Sourn Arrican Exursition.—It is proposed to hold 
a South African Exhibition at Johannesburg in the course 
of May and June, 1896, 





NOTES FROM THE SOUTH-WEST. 

The “Prince George.”—The Prince George, which 
shipped her rudder a few days since, is now gone under 
the sheers at Portsmouth to take on board her machinery, 
which is supplied by Messrs. Humphrys, Tennant, and 
C». The barbette armour is coming to hand. Messrs. 
Vickers supply all the armour-plate, and there is not 
likely to be any delay in connection with its delivery. 


The *‘ Gladiator.”—The Lords of the Admiralty have 
directed the Dockyard authorities at Portsmouth to com- 
mence laying down the new second-class cruiser Gladiator 
in the course of next month. 


Paignton Pier.—Paignton promenade pier was sold by 
auction on Friday for 24501. Its construction cost up- 
wards of 10,000/., and the Pier Company has also spent 
considerable sums on additions and alterations. The pier, 
which is about 780 ft. long, is constructed of wood and 
iron, and is terminated by an oblong head 140 ft. by 53 ft., 
on which is constructed a pavilion capable of accommo- 
dating 600 persons, with refreshment and other rooms. 
The sale was made by order of the mortgagee. The pier 
was knocked down at 2450/. to Mr. Harris, who was act- 
ing on bshalf of the Duchess of Devonshire Steamboat 
Company, which already possesses Teignmouth Pier. 


Hcbbs Point.—The Pembroke Town Council and the 
Great Western Railway Company will be notified on 
Wednesday that the Government yier at Hobbs Point 
will be closed to the publictwelve months from that date. 


Devonpsrt Dockyard.—Notwithstanding the entry of 
over 300 men and a large amount of overtime during 
the past few weeks, the officials at Devonport find 
it impossible to adhere to the programme of work 
arranged in April, 1895. The Renown, however, 
is to be completed three months in advance of the 
original date. ‘his will, to some extent, account for the 
postponement of the completion of the cruisers Arrogant, 
Furious, and Talbot, and the gunboats Algerine and 
Phoenix. 

Barry New Dock —Messrs. Price and Wills are making 
progress with the construction of the new East Dock at 
Barry. The excavations are approaching comp!etion, 
and the massive stonework will shortly be commenced. 
Six viaducts have been run across the lower road leading 
from Cadoxton to Barry Dock, and over these high and 
low level lines are being laid to the new dock. The iron- 
work has been entrusted to Messrs. EK. C. and J. Keay, 
Limited, Darlaston. 


Swansea Tramuays.—The Swansea Corporation Tram- 
ways Bill provides for the payment of the principal 
moneys secured by mortgages on the undertaking of the 
Swansea Tramways Company, the renewing of the 
existing tramways, the construction of certain new tram- 
ways, the erection and equipment of works for working 
the tramways by mechanical power, &c. The estimated 
cost of these various proposals is 143, 4631. 


Taff Vale Railuay.—The Taff Vale Railway Company 
will apply to Parliament next session for powers to con- 
struct certain small extensions of an aggregate length of 
2 miles 2 furlongs. It is proposed to raise additional 
capital to the extent of 120,000/,, with 40,000/. additional 
borrowing powers. Running powers are contemplated 
over the Pontypridd system. 


Cardif.—The steam coal trade has shown a good 
deal of activity; the best descriptions have made 
10a. 3d. to 10s. 6d. per ton, while secondary qualities 
have brought 93. 3d, to 93. 9d. per ton. Colder weather 
has given an impetus to the household coal trade; 
No. 3 Rhondda large has been making 93. 9d. to 
103, per ton. Patent fuel shipments bave been large, 
bub prices have not been particularly frm. Coke 
has maintained a quiet tone; foundry qualities have 
brought 15s. to 16s. per ton, while furnace ditto has 
made 123. to 142. per ton. The imports of iron ore have 
been about an average ; the best rubio has made 11s. 9d. 
to 12s. per ton. The manufactured iron and steel trades 
have been pretty well maintained; but prices for tin- 
plate bar to be delivered in January have receded about 
2s. 6d. per ton. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig-iron warrant 
market was very quiet on Thursday forenoon, barely 
10,000 tons changing hands, and prices were the tura 
easier. Scotch fell $d. and Cleveland 14d. per ton. In 
the afternoon fully 15,000 tons were sold, and prices were 
from 4d. to 1d. per ton better. The settlement prices at 
the close were: Scotch iron, 463. 3d. per ton ; Cleveland, 
37s. 44d. ; Cumberland and Middlesbrough hematite iron, 
respectively 47s. 14d. and 45s. 14d. per ton. A better 
feeling ruled in the market on Friday forenoon, when 
about 20,000 tons of iron were dealt in, bub the 
prices were somewhat easier, the drop ranging from 
24d. to 14d. per ton, A very large business was done 
in the afternoon, over 40,000 tons changing hands. Scotch 
warrants were very flat, and prices all round suffered 
another fall, the closing settlement quotations being, 
respectively, 46s., 37s., 468. 104d., and 45s. per ton. The 
market was depressed on Monday forenoon by the charac- 
ter of the American iron and financial advices. Not much 
effort was put forth to steady prices, which showed a fall 
of about 3d. per ton in Scotch warrants at 45s, 94. cash 
and sellers. ematite iron fell to 463. 7d. per ton. In 
the afternoon a very large amount of business was done 
in Scotch warrants at very flat prices. There was a general 
rush to sell all the afternoon, under which the price fell 
away to 453, 54d. per ton cash, ora fall of 6d. per ton on the 
day. The closing settlement prices were 45s, 6d., 36s. 6d., 





46s. 44d., and 443, 6d. per ton respectively. On Tuesday 
forenoon there was a moderate amount of business done, 
but the feeling was better. Scotch iron, of which 15,000 
tons were sold, recovered 1$d. per ton. In all 25,000 tons 
were dealt in. Other sorts also improved in price 1d. to 
2d. per ton. Prices continued to advance in the after- 
noon, the improvement reaching 14d, to 2d. per ton. There 
was a turnover of about 20,000 tons. At the close the 
s3ttlement prices were, respectively, 45s. 9d., 363. 91., 
463, 9d., and 44s. 74d. per ton, and the market ia to 
remain closed till next Monday. The following are 
the quotations for several No. 1 special brands of makers’ 
iron: Clyde, 50s. 6d. per ton; Gartsherrie, Summerlee, 
and Calder, 51s. ; Coltness, 53s.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 503. 6d.; 
Shotts (shipped at Leith), 53s.; Carron (shipped at Grange- 
mouth), 54s. per ton. There are still 78 blast-furnaces in 
actual operation in Scotland, as compared with 71 at this 
timelast year. Theshipments of pigiron from all Scotch 
rts last week amounted to 3347 tons, against 4159 tons 
in the corresponding week of last year. They included 
300 tons for South America, 375 tons for Australia, smaller 
quantities for other countries, and 1856 tons coastwise. 


Scotch Pig Iron Trade Estimates for 1895 —It is 
estimated by a leading member of the Scotch Pig- 
Iron Trade Association that the production of pig 
iron during the year now drawing to a close will amount 
to about 1,055,000 tons, or some 400,000 tons in excess of 
the make last year, and that the consumption will reach 
about 650,000 tons, or 230 tons more than in 1894. The 
production has not been so large for about a dozen years, 
and the consumption is much better than it has been 
since 1892; and it is very probable that the stocks in 
Connal and Co.’s stores and in makers’ yards will at the 
close of the year show an increase amounting to about 
95,000 tons. 


Finished Iron and Steel.—The malleable iron trade has 
been quiet during the past week, without any material 
change in values. There is little doing in shipbuilding 
steel, the market being quite inactive, but a fair number 
of rail orders continue to be placed, and prices are 
tolerably firm. The foundry trade is quiet. 


Sulphate of Ammonia.—This commodity still shows 
no signs of getting into active demand. ‘The quotation 
at the end of last week was about 8/, 17s. 6d. per ton for 
January to April deliveries. 


Glasgow Copper Market.—No sales of copper were re- 
ported last Thursday forenoon, when the quotations were 
unchanged. One lot of 25 tons was sold in the afterncon, 
and prices relapsed 23. 6d. per ton to 42/. 15s. cash. At 
the forenoon market on Friday 150 tons were sold, the 

rice rising 5s. per ton at 43/. 10s. three months sellers, 
No business was reported in the afternoon, and prices 
eased off alittle. Flatness was the rule of the market 
on Monday, both forenoon and afternoon, and down to 
421. 7s. 6d. per ton wasreached. Abt yesterday’s forenoon 
market 100 tons of copper were sold, and the price fell 
1s. 3d. perton. Inthe afternoon only one lot was dic- 
posed of, and the price remained unaltered at 42/. 63, 3d. 
per ton. 

Progress of the North British Railway.— Mr. D. 
Deuchars, superintendent of the line, North British Rail- 
way, presided on Friday night at the annual festival of 
the company’s servants in the Dunfermline district, on 
which occasion he delivered a most interesting address, a 
leading feature of which was an account of the progress 
made by the ee’ undertaking during the past 12 
years, Within that time the Forth and Tay Bridges and 
the connecting lines have been brought into use. Then 
there are the Glaegow City and District, the Edinburgh 
Suburban, and many other extensions both in the east 
and the west of Scotland ; and very large sums of money 
have been spent in improving and perfecting the route, 
and in providing the block system throughout the whole 
line. Within the past 10 years more new lines have been 
projected and completed by the North British Company 
than by any other railway company in the kingdom. 
with one exception. The system has been extended in all 
directions ; it is no longer disjointed as it used to be, and 
it is now one of the main arteries of the country ; indeed, 
according to the recent utterance of an English tourist, 
the North British Railway is to be found everywhere. 
Large sums are still being spent, and at present works 
are in progress at Edinburgh which are estimated to cost 
not less than two millions sterling, and whose object is to 
accommodate the ever-increasing traffic, to facilitate the 
working arrangements generally, and promote punctu- 
ality in the running of trains. As might be expected, all 
this progress in respect of works has largely conduced to 
the revenue of the company. Twelve years ago the 
amount of revenue was 2,576,555/., while in the year 
ending July 31 the gross receipts amounted to 3,362,1821. ; 
and the number of passengers carried has risen from 
17 millions per annum to 30 millions per annum. 


Fresh Shipbuilding Contracts.—Messrs. William Denny 
and Brothers, Leven Shipyard, Dumbarton, have just 
booked an order to build 15 large barges for river service 
in Russia. Of these five will be constructed by their 
neighbours, Messrs. A. McMillan and Son, Limited, the 
Dockyard. This order comes very opportunely, and with 
the work already in hand will place Dumbarton in a 
position. It is rumoured that Messrs, Macmillan have 
also secured an order for a new steamer. 


Death of an Eminent Mining Engineer.—Dr. David 
Landale, one of the oldest and best known among the 
mining engineers of Scotland, died at his residence, The 
Binn, Burntisland, last night, after a few hours’ illness. 
The deceased gentleman, who had almost reached his 90th 
year, was one of those who, by sheer industry and talent, 
roee from the ranks of mechanical toilers to a foremost 
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osition among mining engineers of the country. Born 
in Newport, Fife, he commenced life as a mechanical 
engineer, aud later entered the employment of 
Admiral Wemyss of Wemyss Castle. While there 
he applied himself to acquire a knowledge of the 
principles of mining, and by arduous study and appliea- 
tion he came to be recognised as the leading authority 
on the geology of Fife and its coalfields. After bein 
engineer at Wemyss for some years he was recommende 
by Admiral Wemyss and other friends to commence busi- 
ness as mining and mechanical engineer in Edinburgh. 
His practical knowledge soon gained him a valuable con- 
nection with the mining industry of the eas) of Scotland, 
and latterly he developed a large business also in the 
Glasgow district, under the firm of Landale, Frew, and 
Gemmell. In recognition of his valuable services in 
connection with mining and geological questions he 
had the degree of LL.D. conferred on him by St. 
Andrew’s University about six years ago—an honour 
which he greatly appreciated. In 1890 he celebrated his 
diamond wedding, but shortly afterwards he sustained a 
sore bereavement by the death of Mrs. Landale, Al- 
though bordering upon 90, his active business habits were 
irrepressible, but lately severe illness prostrated him, and 
he retired to the seclusion of his picturesque abode at the 
foot of Binn Hill. He had been in failing health for some 
time, but the end came last night unlooked for, and his 
death will be regretted by a wide circle of personal and 
professional friends. 


Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this Institution was held last 
night, Sir William Arrol, LL.D., M.P., president, in the 
chair. Seven candidates were elected as ordinary mem- 
bers and five as graduates, A discussion took place on 
** Propeller Diagrams,” the subject of Mr. Robert Caird’s 

aper, read at the preceding meeting, the speakers being 
Me. James Howden, Mr. John Thom, Mr. Hall Brown, 
and Mr. F. P. Purvis. It was agreed to continue the 
discussion at the next meeting. The paper read at 
the November meeting by Mr. F. P. Purvis on 
**The Period of Rolling of Vessels” was rexb brought 
up for discussion. Mr. Thom made some remarks on the 
subject, and Mr. Purvis subsequently read a written com- 
munication upon it from Mr, Hoék, of Sunderland. Mr. 
Thom’s own paper on ‘‘ Comparisons of Systems of Mecha- 
nical Draught” was also submitted for discussion, the 
speakers being Mr. Howden, Mr. W. Carlile Wallace, of 
Sheffield, Mr. McColl, and Mr. Thom. The discussion 
will be continued at next meeting. A paper on “Cast- 
Tron Segments for Railway and other Tunnels ” was held 
over till the January meeting. 


Orders for Armourcd Casemates.—Messrs, William 
Beardmore, Parkhead Forge and Steel Works, have 
secured the orders for the armoured casemates of the first- 
class cruisers Europa and Diadem, now building on the 
Clyde. They have also been entrusted by the Admiralty 
with the construction of the armoured ammunition tubes 
of the fleet cruisers Arrogant and Furious which are 
being built at Devonport. 





MISCELLANEA. 
THE idea seems — in some quarters that motor- 
carriages are not liable to tax. This, we believe, is an 
error. 


At a meeting of the Yorkshire College Engineering 
Society, held on Monday, December 16, a paper on ‘‘ The 
Burning of Refuse and the Generation of Steam” was 
read by Mr, Ernest Sykes. 


An important point is raised in reference to the rights 
of the Niagara Power Company to divert water from the 
Falls, which were acquired from the State Land Com- 
mission five years ago. In an official report, however, to 
the State of New York, Attorney-General Hancock 
claims that these rights included no legal claim to divert 
water from the river, and that any further diversion 
should bea stopped. 


Several new mining undertakings on a large scale are 
on the tapis in Sweden. One refers to the Routevara 
mining district at Kosikjok (North Sweden), where it is 
understood a syndicate with a capital of close upon 
500,0007. will commence operations. At Peneghibiillan 
some discoveries of molybdenum have been made, which 
are thought likely to prove valuable, and where rational 
working is soon expected to be commenced. 


It is intended, as a result of the experience obtained 
during the Chino-Japanese war, to have as little wood- 
work as possible in the fittings of our new warships. Con- 
sequently in all vessels under construction iron ladders are 
being fitted in all hatchways, and the woodwork between 
decks in the mess rooms and in officers’ cabins is being 
removed wherever possible. This, it is hoped, will 
minimise the danger arising from splintering or fires in 
ation. 


Messrs, F. L,. Hansell and Co., of 47, Eyre-lane, 


Sheffield, are now introducing novel forms of guide and re 


supporting pulleys for use on the cableways so common 
at our collieries, quarries, and mines. The peculiarity of 
thece rollers consists in a set of corrugations, into one of 
which the rope falls. The hollow bearing thus obtained 
gives the rope a greater grip on the pulley, causing it to 
rotate with greater certainty than the ordinary type of 
pulley does. In this way uneven wear is prevented, such 
as occurs when a pulley refuses to revolve and the rope 
slides over it, wearing both rope and roller. The pulleys 
in question are made of wrought steel, and are thus very 
light in comparison with their strength. 


The Danish Government has introduced a Bill into the 
Second Chamber proposing to very materially reduce 


the existing railway fares; in fact, it is claimed for the 
proposal in question that it would make Denmark 
the cheapest country in Europe to travel in. There 
are two alternatives, either to retain the return ticket 
system and materially reduce the return fare (which is at 
present in most cases about 50 per cent. above the 
single fare), as well as somewhat reduce the single 
fare, or to abandon return fares, but reduce the single 
fare very considerably, making the third - class fare 
24 Gre per kilometre, or about ,{;d. per mile, with a mini- 
mum fare of 2d. For longer distances there are further 
reductions proposed. The new fares would bo about 
two-fifths of the existing ones, at least for longer dis- 
tances, 


Some interesting temperature observations have been 
obtained at great depths by the Calumet and Hecla Mining 
Company. The highest rock temperature noticed is at 
4580 ft. below the ground level, and was 79 deg. Fahr. 
At a depth of 105 ft. the temperature was 59 deg. Fahr. 
so that the rate of increase is much smaller than has been 
observed elsewhere, being only 10 deg. Fahr. for every 
223.7 ft. of depth. Atthe St. Gothard Tunnel the in- 
crease was 1 deg. Fahr. in 60 ft. The sinking is to be 
carried on to a depth of 4900 ft. below ground level. 
Professor Agassiz observes, in the American Journal of 
Science, that at the observed rate of increase of temperature 
with depth noted above, the temperature at a depth of 
19 miles would only bs about 470 deg. Fahr., whereas the 
older ratios would give a temperature of over 2000 deg. 
Fahr. at this distance below the ground surface. The 
observations were made with Negretti and Zambra re- 
cording thermometers placed in holes drilled 10 ft. into 
the rock, the opening after the insertion of the ther- 
mometer being plugged with clay. The readings were 
taken after an interval of three months. 


There has been a great deal cf attention given in the 
American railway papers lately to bent raile, and the facts 
show that rails are actually becoming bent on the road to 
such an extent as to requir changing on that account. An 
illustration from the Railway Gazette of October 4 shows 
these facts, and there was a former article in the same 
paper stating the cause of this to be the badly balanced 
engines. This article also questioned whether any in- 
crease of weight of rail was necessary if engines were 
better balanced than they are now. There is, however, 
no doubt that with the present demand from the public 
for greater speed and greater comfort in railway travelling, 
both heavier rails and better balanced engines will have 
to be resorted toif safety in travelling is to be secured. 
As prices are now £o low that the difference between an 
old and a new rail is only a few shillings per rail, any 
saving of material by the use of too light rails, or much 
worn rails, must be a false economy ; at the same time it 
cannot be denied that the proper balancing of an engine 
is a question of great value as regards the saving of the 
road. Mr.C. P. Sandberg discussed this subject in much 
detail in a paper on ‘The Uses of Heavier Rails for 
Economy and Safety in Railway Traffic,” which is con- 
tained in the Transactions of the Institution of Civil 
Engineers, as long ago as 1889. 


The following notice has been issued by the Grand 
Junction Water Works Company to consumers: ‘‘The 
company have received from the Board of Tradea circular 
letter directing attention to the large number of explosions 
which have occurred during severe frost from boilers used 
for domestic purposes, and impressing upon all com- 
panies and local authorities supplying water the expe- 
diency of bringing the subject to the notice of their con- 
sumers, and of placing before them a concise statement of 
the safeguards that should be adopted in order to minimise 
the risk of accident. In compliance with the desire of the 
the Board of Trade, the company beg to suggest the follow- 
ing precautions : 1. That all cisterns from which boilers 
are supplied, and particularly the pipes communicating 
therewith, should be placed in positions where they are 
not likely to be affected by frost. 2. That a safety valve 
should be fixed on every boiler that has nob a loose, 
movable lid. 3. That should the water supply be inter- 
rupted from any cause the fire should be at once with- 
drawn until the boiler is cold and the water supply has 
been restored. It is very dangerous to put water into an 
empty boiler while hot. In giving this noticeand making 
these suggestions at the instance of the Board of Trade, 
the company wish to point out that they have no respon- 
sibilities in the matter, and that the precautions to be 
adopted and carried out rest entirely with the house- 
holders themselves.” We have little comment to make 
on the above notice, but would be really glad to know 
since when have the company discovered that it is very 
dangerous to turn water into an empty boiler when hob. 
Most exhaustive experiments have shown this statement 
to be utterly fallacious, the only risk being the incon- 
venience which might result from a cracking of the 
boiler, but there is no risk of explosion. 


Some further particulars of the proposed London and 
South Wales Railway are now known, the Bill having 
been deposited in the Private Bills Office of the House of 
ords. The bil], as deposited, differs materially from the 
plans and book of reference deposited in the Private Bill 
Office of the House of Commons on November 30. Accord- 
ing to the plans and book of reference, two alternative 
entrances into the Metropolis were provided for. It was 
proposed, in the first place, to enter London by running 
powers over the new Manchester, Sheffield, and Lincoln- 
shire Railway at Great Missenden and the Metropolitan 
Railway, but an alternative route was provided for in an 
independent line through Lisson-grové and St. John’s 
Wood. Notices were served on the London property- 
owners, and the outlay contemplated by the Metropolitan 





extension was about 1,000,000/. sterling.. In the Bill, as 
finally deposited, the alternative route through Lisson- 


grove finds no place. It is therefore evident that what- 
ever opposition to the proposed running powers over the 
Great Missenden section of the Manchester, Sheffield, 
and Lincolnshire Railway and the Metropolitan Railway 
may have existed has been amicably overcome. The pro- 
posed new line from South Wales will cross the Severn at 
Chepstow, where a bridge will be built at a cost of close 
on 600,0007. It will pass through a rich agricultural 
country, in which nearly all the owners and occupiers of 
the land are in favour of the scheme. The Great Western 
Railway Company have a competing scheme from Wootton 
Bassett to ae Sodbury, thence by one fork to Patch- 
way, joining the main line by way of the Savern Tunnel ; 
and another fork from Chipping Sodbury to Wickwar, 
and by way of the Midland over the existing Severn 
bridge. By this means the Great Western route will be 
considerably shortened, avoiding Bath and Bristol. It is 
claimed that this line will have a better gradient for the 
conduct of the South Welsh mineral traffic. The fight 
will practically be between these two competing com- 
panies. 


The adoption of heavy motor cars on tramlines in the 
States has been proved to try the rails very severely, 
the greatest she arising at the joints. The heroic 
remedy of doing away with joints altogether has accord- 
ingly been suggested, and some particulars as to the 
results obtained with continuous rails on the lines of the 
St. Louis Street Railway Company are given in an article 
published in a recent issue of the Journal of the Associa- 
tion of Engineering Societies. The plan was first tried 
on the Baden division of the company’s lines, which con- 
sisted of 34 miles of double track laid through mac- 
adamised roads, on which no paving whatever was used 
either between the rails or outside of them. The joints 
were made by “fishing ”’ the rails with lug pieces welded 
to both rails in situ by means of a special electric plant, 
the rate of progress being from 30 to 50 joints per day of 
10 hours. Another method of securing a welded joint 
was then tried on another three miles of line. Inthis case 
the rails were originally 7-io. 85-lb. girder rails, delivered 
in lengths of 60 ft. each. A portable cupola was mounted 
on wheels, and suitable metal moulds being dumped over 
the rail ends, a joint was formed by casting a heavy 
fishing piece on each side and under the base of the rail. 
A partial welding under these conditions takes place be- 
tween the fishing piece and the rail, the joint thus formed 
being actually stiffer and stronger than the solid rail. 
With this plant as many as 72 joints have been poured 
at one melting, and the output could probably be increased 
to 90 or 100. The results obtained are said to have been 
satisfactory. The work on the Baden line was done in 
1894, and since then 3,27 per cent. of the joints have 
broken. The maximum opening at any broken joint has 
been 2in. Although the temperature range is 112 deg. 
Fahr. at St. Louis, in hot weather there has been 
absolutely no trouble in maintaining the alignment of the 
track. Every break so far has nm at an imperfect 
weld. On the cast-welded tract there were 744 joints, in 
all of which only three have broken. The cost is but little 
more than ordinary fishplate joints. > 





Tur Late Sir Epwarp J. Hartann.—It is with great 
regret that we record the sudden death, on Tuesday last, 
the 24th inst., of Sir Edward James Harland, the well- 
known head of the great shipbuilding firm of Belfast. 
The date at which—owing to the Christmas holidays—it 
is necessary to go to press with this issue of ENGINEERING 

revents us from doing more now than briefly announce 
Bir Edward’s death; we poe next week, however, to 
deal with his professional career, which has had such a 
marked influence on modern steamship development. 





Tue Batt Nozziz.—An interesting adaptation of an 
old principle well known to hydraulic engineers was shown 
at the premises of the American Ball Nozzle Company, 
52, Oxford-street, on Monday last, in the shape of a new 
jet for garden sprinkling and fire brigade purposes. The 
jet in question consists of a flaring nozzle, forming a seat 
for a spherical ball. When the water is turhed on, this 
ball, instead of being thrown out, as would probably be 
expected by almost every one unacquainted with hydro- 
dynamics, is actually sucked towards the orifice. The 
result is that the water escapes round the ball in the 
form of a cloud of spray. This spray is of a very dense 
character, and forms a very effective screen in front of a 
fireman entering a burning building, the flames and smoke 
being beaten back clear of his path. As some very erro- 
neous ideas are abroad as to the reason of the ball not 
being expelled from its seat, we shall in our next issue 
give a short explanation of the principles involved. 


Doors ror Exrvators.—A fender for elevators, con- 
sisting of a curtain of netting, canvas or duck, or other 
suitable flexible materials, is now being introduced by the 
Eureka Hoist Company, Cape Works, Birmingham, and 
is the invention of Mr. Samuel Green Bennett. The 
material in question is mounted on a number of vertical 
rods, the ends of which slide in grooves formed at the top 
and bottom of the lift doorway. The curtain is a 
manently fixed at one side of the doorway, and, by pulling 
the outermost of the vertical bars, can be stretched right 
across 80 as to completely close the opening. On pushing 
it back again the curtain folds up into a small space and 
permits of free ingress or departure from the lift. These 
operations are effected almost automatically. The outer 
bar is coupled up by cords passing over pulieys to a 
weight which tends to open it, but on pulling the elevator 
rope the door is closed, a second set of cords being 
coupled to this rope. Thus whenever the elevator is 





moving the door is closed, but when stopped it opens 
automatically. 
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THe daily expectation is that Lake ore and Lake 
freight rates will be agreed upon. The ore producers 
are straining every point to establish a unity of interests 
to advance 1896 prices, and the scheme threatens to be 
successful. Despite the high prices for ore and coke, 
and talked-of advances in wages, Bessemer billets, 
slabs, bars, and plates have all declined in price, and 
nothing but a revival of demand will arrest it, until 
actual cost limits are reached. Bar-iron makers have 
agreed on prices in Eastern and Western markets. 
Nailmakers met and agreed to hold prices where they 
were; Southern pig-iron makers are firm at the 
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with work as a result of cheap material. 


The tinplate mills are all crowded 
Steel rail 
makers met and agreed to hold rails at 28 dols. The 
strong probability of a heavy winter demand is help- 


ing to preserve prices from a rapid decline. Ship, 
boat, car, bridge, and locomotive buildingisall quite pro- 
mising ; electrical work is crowding capacity. Trolley 
line construction next year will be unusually large. 
The enormous production of pig iron points to a crisis 
soon. Some furnaces will be blown out. Steel billets 
are 18 dols. at Pittsburg, 174 dols. offered. Crops are 
all gathered, and the railroads are doing better. 
Everybody is getting ready for another sudden break 
of some sort in the market. Copper production will 
be restricted somewhat. Coal-mining is heavy, as 
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all consumers are stocking as much as they have room 
for. Gold-mining is attracting American capital to an 
unusual degree, and some interesting developments in 
Colorado are awaited. 








PENNSYLVANIA RAILROAD.—The lines of the Pennsy]- 
vania Railroad west of Pittsburgh did the largest business 
during October which has been recorded for any month 
in their history. The gross earnings were 760,000. The 
best previous record was made in October, 1894. A 
scarcity of cars proved a serious drawback in October this 

ear, and but for this the receipts would have been atill 
arger. Although over 600 freight cars have been turned 
out to meet the increased demand, the supply has 
proved insufficient, 
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EXPERIENCE WITH PROFIT- 
SHARING. 

PROFIT-SHARING by workmen and capitalist alike 
is an ideal arrangement ; it is but equitable. 
Until within recent years, the medium of wages 
was recognised as sufficiently accurate, so far as 
workmen were concerned. It was a ready method, 
and if at times of great prosperity there was barely 
equality in the sharing, the balance was probably 
made good during periods of commercial adversity. 
That, however, is now too simple a way for many 
people. It is true the sordid, but almost inevit- 
able, law of supply and demand has affected the 
old condition of the wage being the principal factor 
in determining the selling price, an arrangement 
which secured some uniformity in the profit. 
On the other hand, the increased competition, 
alike in buying materials and selling finished pro- 
ducts, has involved a greater effort in labour or 
in skill, perhaps, also, in business acumen, on 
the part of the employer, so that his share is 
therefore a greater, and a less easily deter- 
mined, item. The introduction of machinery, too, 
has altered conditions ; but, withal, there is no 
question that the wage of the worker has distinctly 
improved. That was established by the figures we 
gave in a recent article on the average wage paid 
to British workmen (page 397 ante). We might 
say, in view of the return to capital in industrial 
companies whose accounts are made public, that 
the men have shared more largely in any improved 
result in recent years. Yet there is discontent ; 
the men are ready to believe suggestions as to 
fabulous profits, and never consider the higher 
merits of present-day management, while the em- 
ployers are anxious to raise the slight margin of 
profit from production alone by more efficient use 
of their plant; hence the promulgation of new 
methods of profit-sharing, with a view to stimulate 
the men, if not also to promote contentment. 
Nothing seems simpler than the arrangement of a 
scheme ; yet of the many who have tried few have 
succeeded, and the cause of failure is not infre- 
quently due to the very conditions which have 
prompted the change. 

Like most novel proposals in social economics, 
that of profit-sharing was welcomed six or seven 
years ago asa panacea for all ills—for low wages, 
for slow and inefficient work, and thus for the 
increase of production from the same plant and 
with the same permanent charges. The experience 
of years is told in part by a report lately issued 
from the Labour Department of the Board of 


AGE/Trade. It can scarcely be said, after careful 
7| perusal of the report, that hopes have attained 


fruition. In the first place, profit-sharing, as 
first conceived, has been found almost impractic- 
able, and where possible has been without appreci- 
able result. Only the most sympathetic expected 
that it would be otherwise. The conditions required 
a mental, if not a moral training ; which the weekly 
or fortnightly wage did not inculcate. Reward 
quickly follows effort in the case of the ordinary 
wage ; in the other it is so remote as to prove no 
incentive, except to the more thoughtful and ener- 
getic workman. And aftera time even his enthu- 
siasm is affected by the lack of interest of his neigh- 
bour. ‘Toa man living from hand to mouth, the 
hope of receiving a reward at some distant period, 
offered but little inducement towards higher efti- 
ciency.” That is the view suggested by experience to 
Mr. Towne, of the Yale and Towne Company, Stam- 
ford, Connecticut. It was thought that this lack 
of interest in deferred results would be less opera- 
tive in small works ; but we read that in an English 
lead works employing 20 persons, the system was 
adopted in 1893, when the bonus was 10 per cent. ; 
in 1894 it was 1.65 percent. The basis was the 
same ; the difference ‘‘is accounted for only by the 
fact that the men did not work so hard.” That is 





the view of the firm in question. Again, in a skin- 
dressing factory the departments were divided, and 
the amount of bonus was based on the saving in 
production in each. Thus in ‘ dressing,” the men 
earned 74 per cent., in dyeing 10 per cent., in 
finishing 5 per cent., and in fellmongering about 
8 per cent. in the first year (1890). But since then 
no bonus has been earned. In regard to the effect 
of the system, the firm write that ‘‘ the result was 
fairly satisfactory, but, in consequence of the system 
possibly, one department was over-jealous at first 
of another’s large bonus, and the indifference sub- 
sequently was rather marked.” 

This element of jealousy in cases where profit is 
credited to separate departments is most pronounced 
in individual work or in small groups, and is almost 
fatal to any scheme, for it begets the feeling that 
there must be unfairness in an arrangment which 
admits of one man earning a larger bonus than 
another. It is idle to offer explanations to the 
men, since a full statement cannot be given. The 
disclosure of a firm’s financial affairs to the work- 
men would be injudicious, and this fact tends to 
make any profit-sharing scheme a one-sided arrange- 
ment. On the one hand faith is commanded ; on 
the other a strong will against temptation. But to 
counterbalance this there is the still more unsatis- 
factory one-sided arrangement that all profit is 
shared, while the loss is borne by the employer. 
This loss may be due to many causes, even con- 
nected with the production, apart from material 
and selling. The skin-dressing establishment attri- 
buted the stoppage of bonus to depression in the 
principal market reducing production, while fixed 
charges remained constant, and although at one 
time they hoped to pay bonus, they subsequently 
departed from the scheme, writing, ‘* The irregular 
quantity of work that had to be done, and the 
consequent variations in cost, have made it practi- 
cally impossible to continue our scheme ; since its 
stoppage we have found that slightly increased 
wages have produced as good results; the men 
prefer a certain sum weekly to an uncertain bonus.”’ 
Instances might be multiplied to show that the 
division of the year’s profit has had little effect in 
large establishments, because reward is deferred, 
activity and easy working share alike, and where 
departments work under separate schemes jealousy 
assists the general disappointment. 

Many who anticipated failure from such causes, 
and were yet satisfied that some incentive could be 
made to increase production, put in operation alter- 
native schemes. The same idea of increasing pro- 
duction without increasing the cost proportionately 
underlies practically all schemes, and thus many 
trade unions do not look on the alternatives with 
any better favour. Some of these are known as 
gain-sharing schemes. This is not quite synony- 
mous with profit-sharing, for there may be no profit 
earned, yet gain may be shared. The gain is on a 
standard cost of production including labour, 
an arbitrary fixed sum for the quantity of 
raw material used—probably a mean of the price 
for several years—incidental supplies, cost of power, 
water, light, cost of renewals of plant, and the cost 
of superintendence. Immediate fluctuations in the 
price of material or selling may involve profit or loss. 
If the standard cost be 1l., and the actual cost 
18s., the gain is 2s., divided equally between 
employers and men. At first sight this seems 
a feasible scheme, and was adopted in 1887 by the 
Yale and Towne Manufacturing Company. It 
had several recommendations. In the first place, 
the reward was paid monthly. It was based on a 
liberal scale of standard costs, and was put into 
operation for five years, both of which were re- 
garded as essential conditions to encourage the men 
to do their best, in the knowledge that a big bonus 
did not involve a speedy decrease of the standard 
cost. Moreover, standard costs were determined 
for such small products that individual exertion 
carried its own reward in most cases. The rate of 
dividend was from 2 to 12 per cent. on the wages, 
while at the same time the cost of production was 
proportionately decreased, for half of the gain went 
to the employers, and the turn-out was greater, 
while establishment charges remained constant. 

It will be at once apparent that the plan is 
limited in its application practically to standard 
productions, almost to such work as is repeated 
indefinitely with few alterations. Where the 
product is a speciality, and a man or boy is kept 
at one mathine turning out, say, bolts or studs, 
it is easy to determine the standard price. But 
even the Yale and Towne Company, enthusiastic 








804 


ENGINEERING. 





[Dec. 27, 1895. 








as they were at one time, were forced to replace 
the system with a well-organised piecework system, 
because with groups restricted even to 20, the 
want of uniform individual effort defeated the object. 
The chief reason, however, was that the products 
were of such infinitely varied character that it was 
found better to have a system where each man 
was directly interested in his work. ‘‘The men 
seem better satisfied with the piecework system,” 
and the company get ‘‘ decidedly” better results 
than under the gain-sharing system. To quote 
again from Mr. Towne, ‘‘the cost of articles has 
been greatly reduced ; but it must be stated that 
this is probably due to the fact that piecework has 
taken the place of daywork, and that the dropping 
of gain-sharing has made but little difference one 
way or the other.” The point is that piecework is 
more effective and more acceptable to the men 
than gain-sharing. 

Another variation to the same end was adopted 
by Mr. F. A. Halsey in Canadian works for the 
manufacture of rock drills, air compressors, and 
general mining machinery. In this system the time 
required to do a given piece of work is determined 
from previous experience, and the workman, in 
addition to his usual daily wages, is offered a pre- 
mium for every hour by which he reduces the time 
for the same work. As the premium is less than 
the wage for the additional hour’s work, there is 
economy. Thus if a piece of work which formerly 
required 10 hours at 8d. per hour wage were done 
in nine hours, the wage is 8d. less, while the 
premium to workmen may be 2$d., the saving 
to the employer being 53d. The rate of premium, 
decided upon judiciously, is made permanent for 
a period, Mr. Halsey’s premiums are uniform— 
24d. for each hour saved by a man, whose average 
wage is 8d. per hour, and 14d. to boys, whose 
wage is 3jd. per hour. It will be seen that the 
quicker the work is done the higher will be the 
aggregate premium. If the nine-hour job takes six 
hours, the premium becomes 74d., the saving to the 
employer being about 1s.6d. Thereis further gain 
to the employer in the greater production from the 
plant and for the fixed charges. Mr. Halsey used 
the scheme for three years and in three establish- 
ments, and is satisfied of its efliciency; but he 
readily admits that the conditions made for suc- 
cess. All the work done in the factory was repe- 
tition work, and was done single-handed, with 
one man only on each premium job. He believes, 
however, that it might be applied where small 
groups were engaged on one job, but the premiums 
would require to be higher, since the group work 
does not afford ‘‘ opportunities for the cultivation 
of individual dexterity on individual operations.” 
This is the old evil, and with experience to the 
contrary, it is difficult to share Mr. Halsey’s belief 
in efficacy, more especially as he himself did not 
apply the scheme to work of a miscellaneous 
character. The average increase of output was 
from 25 to 35 per cent., and the proportion of pre- 
miums was such as to make the increased earnings 
for the workman rather less than one-half of the sav- 
ings to the company. Several others have tried the 
system, some failing because the time rate was too 
high and the premium ratelow. But the applica- 
tion has been, and must be, limited to machine-shop 
work of small size and uniform products. 

The report with which we are more particularly 
dealing also describes the results of Messrs. Willans 
and Robinson’s reference rate system, and also the 
Thames Iron Works yood-fellowship scheme. In 
the case of the former company, the system was 
evolved out of the practice of paying the three 
directors actively engaged in the _ business 
three-tenths of the profits after 7 per cent. 
had been paid on the ordinary capital of the 
company, and giving the works manager and 
foreman of the erecting shop a bonus on the 
‘‘gain” over the cost of each engine. In the 
latter case a fine was enacted for delay in the 
completion of the work, a week’s delay absorbing 
all the bonus. The system adopted now with the 
men is not unlike that already described in connec- 
tion with other works. The labour cost of a job 
is calculated as the ‘‘ reference rate,” and is fixed 
for a period of years. If the amount earned as time 
wages (including overtime pay) in respect of this 
job falls below the ‘‘ reference rate,” then the dif- 
ference is divided equally between the employers 
and the workmen, or the group of workmen, engaged 
on the job. The reference rate, as a rule, is fixed 
at from 5 to 10 per cent. above the former average 
cost, so that if only normal activity be shown the em- 





ployers lose ; their gain only begins when the men 
have earned 11.11 per cent. of profit. If the men 
take 25 percent. less time they earn 18.75 per cent. 
more wage per hour by reason of the bonus, while 
the decrease in the cost of the job to the employer 
is 5 per cent. In no case is the workman paid less 
than ordinary time wage, and should the workmen 
by invention improve the machine tools in the 
works, the reference rate is not reduced, but the 
introduction of new machinery and improved ap- 
pliances by the owners calls for revision. 

Since Messrs. Willans and Robinson confine them- 
selves chiefly to repeat work, the conditions are 
almost ideal for such asystem. They have standard 
types of engines, similar in design, with toolsspecially 
adapted for completing one operation or one part 
of the engine, so that in large measure the work is 
single-handed, and the simplicity enables them to 
divide the bonus weekly. Moreover, they have the 
greater latitude in respect that they have not to 
face ‘‘a cut-throat competition,” as the Board of 
Trade report forcibly, although inelegantly, puts 
it. Of their 257 workmen, 135 are this year re- 
ported as earning bonus in the shops, and 21 on the 
permanent outside staff erecting engines, &c. This 
proportion has not differed in five years, for in 
1891 it was 115 out of 213. The system is there- 
fore applicable to only a portion of the work, and it 
is interesting to quote the company’s reason—that 
‘*there must always be a considerable portion of 
non-standard work.” If that is so here, how much 
more so must it be ina general engineering work. 
In 1894 the men working on the bonus system had 
10,5791. odd of wages and 15791. of bonus=14.93 
per cent., while the outside men had 1957/. of wages 
and 117]. of bonus,=— 5.99 per cent. There 
was great variation between maximum and minimum 
percentage earned by individuals, in the case of the 
turners from 82 to 10; pattern-makers 57 to 6; 
machinists 37 to 6; fitters 14 to 2.75; grinders 13 
to 5.50. Of course this percentage is affected by 
the proportion of time engaged by individual work- 
men on bonus work, and here one recognises possi- 
bilities of discontent. Only very small groups are 
put on bonus work, and in the foundry where the 
40 men work in a group, the scheme has not been 
successful. The reference rate was the former 
labour cost plus 10 per cent., but the works 
manager states that the group arrangement is ‘ ill 
calculated to promote that special efficiency which 
it is the object of the bonus scheme to evoke, 
since, while the less industrious among the members 
of this large group leave it to their more active 
mates to exhibit any special degree of efficiency, 
those more vigorous workmen do not care to put 
forth their best energies with the knowledge that 
their own extra zeal is likely to be, to a great 
extent, neutralised by the inactivity of their fellow- 
workers.” The system is not adopted in the erect- 
ing shop ; and outside, where also squad work is the 
rule, the gain, as we have shown, is only 6 per cent. 
There is profit to the employers, for Willans and 
Robinson quote typical examples of decreasing cost 
of standard articles, the 1894 cost being in some 
cases 15 percent. less, although in others the same 
as in 1891, while they report that the system has 
tended to promote harmony between employers 
and employed, and to the exhibition of extra zeal. 

This also is the end in the case of the Thames 
Iron Works scheme, which is more important, since 
the application is to miscellaneous work. It is 
called a ‘‘ good-fellowship”’ scheme ; but it is diffi- 
cult to quits appreciate the difference in general 
principles from ordinary piecework. When a con- 
tract isentered upon, labour values and sub-labour 
values are calculated by employers, foremen, and 
workmen. For instance, in making labour values 
a valve forms one unit, so also the turning, facing, 
screwing, and fitting of a scuttle. The labour value 
of a bulkhead door is one item. In the civil engi- 
neering department the labour value of plating is 
so much a ton; in shipbuilding there is one labour 
value for levelling, another for marking, templating, 
punching, rolling, erecting, and sometimes also 
closing. The men are arranged in fellowship 
groups varying in size from two to a dozen men, 
and a group may accept the job at the labour 
value or refuse. Having accepted, they get the 
full labour value whether or not they required to 
work the number of hours assumed in determining 
the labour value. That is to say, if a ten-hours 
job is done in eight, the men have the ten hours’ 
pay, the gain to the employer being in the better 
return for plant. 

The first difference from the piecework system is 





that the men never get less than time wage. Again, 
in the distribution of the bonus, there is the sugges- 
tion of piecework practice. The men forming a 
fellowship group may be earning a bonus indivi- 
dually, but they do not receive it all. Originally 
the work of all the men in a fellowship group was 
pooled, and was equally divided. The objections 
are obvious, and in order to remove the defects it 
was decided that a balance should be struck between 
the profits and loss of the individuals composing 
the fellowship group ; the net balance of profit, if 
any, was divided no longer between all the mem- 
bers of the group, but exclusively among the “ for- 
tunate,” on whose work a profit was earned ; 
but the deductions in respect of losses by some 
of the members of the group are recouped when, 
if ever, those other members make a gain. The 
company subsequently recognised that the loss by 
some individuals might be due to less advan- 
tageous work, or to the work being performed under 
special circumstances of discomfort and difficulty, 
and they determined that the loss should not be 
cumulative. Probably men who had arun of ill- 
luck felt the burden too great and resigned, so that 
the ‘‘ fortunate”? were never recouped. A change 
was made at the beginning of this year. Only one- 
half of the profit earned by individual workers is 
given to them, the other half is pooled, being divided 
amongst profitable and unprofitable workers alike, 
as well as among labourers assisting the mechanics 
in the fellowship group. Mr. Hill says, ‘‘ the indi- 
vidualist and socialist forces are thus placed in 
exact equilibrium.” But the question comes to 
be, How long will the individualist help to maintain 
the balance at his own expense? That remains to 
be seen. Most workmen do not mind being 
socialists provided there is gain, but will refuse 
being individualists at a personal loss. 

There is in the report a wealth of detailed 
results as to the profits, &c, in connection 
with the Thames lron Works scheme; but into 
these we do not care to enter in the mean- 
time. The bonus for the past five years has 
been equal to 3.22, 6.83, 4.92, 4.27, and 5.68 
per cent. respectively. In shipbuilding it has 
usually been highest, 6 to 8 per cent. ; in engineering 
it was 6.49 in the firat year, but has never since ex- 
ceeded 3.66 ; in civil engineering from 3 to4 per 
cent. ; and in the dry dock work 5} percent. M:re- 
over, Mr. Hill considera that it has sweetened the 
relations between employerand employed. That is 
the mostimportant desideratum ; but we do not know 
that a fair piecework system would not attain the 
same result, with less expenditure for bookkeep- 
ing, &c., and with higher economy in production 
generally. The Thames Company make no secret 
of the conviction that it is desirable to make the 
groups as small as possible. 

A piecework system, to be fair, should be reason- 
ably liberal, and where possible rates should be 
permanent over a period of years. No more 
effective cauze of discontent can bs suggested than 
the reduction of pie¢ework rates as a sequence to 
the earning of big wages. Such is often practised 
by the over-zealous foreman, sometimes without the 
knowledge of the employer, although we fear at 
other times with his tacit approval. This is 
especially so with squad piecework, and it has 
resulted in extraordinary effort being required for 
little more than ‘‘time and quarter” wage. We 
ara satisfied that in ordinary cases where a fair con- 
tract rate is offered as the equivalent to the standard 
cost, the reference rate or the good-fellowship scale, 
piece-workers will attain for employers the same 
degree of efficiency as with any gain-sharing scheme. 
Careless work but indicates too often the lessening 
of rates of remuneration. And as for the drones 
in the hive, the piece-worker will as quickly get 
rid of him as did the good-fellowship worker at the 
Thames Iron Works, where 300 or 400 were dis- 
charged in a few months at the request of ‘‘the 
fellowships.” Moreover, there is no great objection 
to the drones ultimately uniting together as a 
squad. The other advantage of profit-sharing in 
the direction of ingenuity can readily be covered 
by awards for inventions, an arrangement which 
readily appeals directly to most men, while the 
detection of flagrant waste of material is the duty 
of the foreman. Like the workman, he need have 
no special incentive to duty, although the steadily 
growing practice of presenting a douceur at the end 
of the year, which may or may not be in proportion 
of the year’s profit, is commendable and a special 
incentive. But, for this douceur, let there be no 
nibbling at piecework contract prices. 
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THE SOIENOE AND ART DEPART- 
MENT AND EDUCATION. 

THE Royal Commission on Secondary Education 
in England in its lately issued report has dealt 
somewhat unkindly with the Science and Art 
Department. There is, no doubt, on the one hand 
‘** the glad recognition of the services which that 
department has rendered to both science and 
education, and, indeed, to the whole field of 
knowledge,” yet, on the other hand, there is the 
suggestion that as it was not so much education as 
instruction in special subjects which the Science 
and Art Department had in view, there had come, 
particularly to organised science schools, a narrow 
curriculum, a neglect of literature, and an unsuit- 
able style of instruction. This is all very serivus, 
and assuredly, if the case is made out, there should 
be, as soon as possible, a complete abolition of 
South Kensington influence from the field of school 
education in Britain. 

We do not admit, however, that even with the 
facts at the disposal of the Commissioners, the case 
has been clearly made out, and, in view of the mag- 
nificent progress which has been made during the 
last two years, and is at the present moment being 
made all over the country, under the fostering care 
of the Science and Art Department, we venture to 
think that the findings of the Commission should be 
accepted with some reserve. Is it not possible that 
the phenomenal rapidity with which the Commis- 
sioners have compiled nine stately volumes of a 
report, may have contributed just a little to super- 
ficial inquiry into the whole facts, and afforded en- 
couragement for freely flowing deductions from 
predetermined fixed beliefs? Thus, while it may 
be true, as the Commissioners assume, that the 
Science and Art Department ‘‘ was not intended 
to be, in the strict sense of the term, a De- 
partment of Education—i.e., its functions were 
not to be those of the creation, the control, the 
inspection, and the development of schools ”— 
it surely is going too far to say that the South 
Kensington officials were passing beyond the limits 
of their proper domain, when carrying into effect 
their belief that the best interests of instruction in 
science could only be advanced by their having some 
regard to education. Such a view, if it were enter- 
tained——-and on that score there is no doubt—might 
naturally incline an inquiring engineer to the further 
conclusion thatif the Science and Art Department has 
undertaken the function of an educational authority, 
as it has most decidedly done, in connection with 
its organised science schools, its operations, so far 
as education is concerned, must necessarily be de- 
fective ; accordingly it is threatened with absorp- 
tion into the Education Department proper. 

Absorption and unification can be pushed at times 
to an unprofitable extent, and in the present in- 
stance we are doubtful about the result. The 
organised science schools round which the strife 
rages are the inventions of South Kensington. 
When we bear in mind* that only 89 organised 
science day-schools, with a total attendance of 11,055 
pupils, have been established in Britain, we have 
a difficulty in sympathising with the complaint 
about overlap and confusion; and when we realise 
that these schools are in no small degree a notable 
departure from the traditions of school-keeping, and 
contain a promise of good in the direction in which 
the reiterated demands of practical men have all 
along pointed, we are surprised that the drift of the 
evidence submitted should not rather have been 
in favour of the further encouragement of this de- 
velopment at the hands of the inventors. 

So that our position may be clear, we would 
briefly indicate the nature of the work carried on 
in these schools. The pupils at the start of the 
first year of the elementary course have, at least, 
sixth standard attainments, i.c., they can read, 
write, draw, and count in a fairly satisfactory 
manner, and they have, of course, some ele- 
mentary knowledge of geography, some slight 
introduction into history, and the beginnings of 
French or Latin. This first year’s course takes up 
elementary mathematics, practical geometry, free- 
hand drawing, chemistry, and physics. The mini- 
mum time allotted to these subjects is 13 hours per 
week, and it is demanded that at least 10 additional 
hours should be devoted to language and literary 
studies. The second year of the elementary course 
extends these subjects, and prepares a firm foun- 
dation for the advanced courses taken up in the 
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third and fourth years. In these latter years a 
certain degree of specialisation in study is permitted, 
and the pupils may be enrolled in (1) the physical 
or chemical division ; (2) the mechanical division ; 
or (3) the biological division. But it should be 
noted that although there is real specialisation to 
some extent along these three main lines, the 
essentials of a sound scientific education in mathe- 
matics, physics, and drawing are always present, 
and at the same time due regard is paid to what we 
call more liberal studies. It should be added that 
conjoined with the system here briefly sketched 
there is a course of training in workshop exercises. 

Schools controlled by South Kensington, and 
running on the above lines, have been sufficiently 
long established to enable us to form some estimate 
of the value of their work. Placed as they are in 
large cities, it follows that the great proportion of 
their pupils are preparing to take their part in com- 
merce, industry, manufacture, and the various 
branches of engineering, and incontrovertible evi- 
dence declares that for such purposes the organised 
science schools have done good service. They lay 
a broad and solid basis on which the higher tech- 
nical education required for success in any phase of 
practical life can be founded, and it would seem 
that a new departure just inaugurated at Glasgow, 
in the direction of providing technical and secon- 
dary schools with well-equipped laboratories, pro- 
mises to advance that training in intelligence, 
adaptability, and self-reliance by which the full 
benefits of apprenticeship and afver experience may 
be realised and made conducive to individual and 
national progress. The institution where this de- 
velopment has been made, is Allan Glen’s school in 
the city of Glasgow, one of the oldest and most 
famous of our organised science schools, and has 
for over 18 years been engaged with success on the 
kind of work we have described ; but valuable as has 
been its work in those years, there can be no question 
of the distinct step forward taken, when on Friday 
last two new physical laboratories, 47 ft. by 26 ft. 
and 38ft. by 18 ft. respectively which have been 
lately added to the school, were formally opened. 
The special kind of training for which these labo- 
ratories have been designed constitutes the great 
educational stride made by the Science and Art 
Department. 

The importance of the work, to our mind, more 
than justifies an increase of faith in the possibilities 
of South Kensington, and will, we believe, if duly 
considered, postpone indefinitely the obliteration 
of a department capable of originating and guiding 
a@ movement with so marked a prospect of true 
educational progress. This is not the place to deal 
with the details of the appliances for practical 
physics arranged by the scientific staff of Allan 
Glen’s School, and its accomplished head-master, 
Mr. John G. Kerr, to whose contributions to 
practical education we have had occasion to refer 
in our issue of May 27, 1892.* It is sufficient to 
point out the general method pursued, and remark 
upon the probable effect. The guiding principle is 
best given in the following noteworthy sentences 
uttered by Professor Gairdner, of Glasgow Univer- 
sity, in 1875, in an address on medical education : 
‘*The first lesson to be learned in order to make 
all other lessons possible is this—to deal very 
largely with things and not with mere words ; to 
realise as much as you can all your instruction by 
making it your own through personal observa- 
tion; to suffer nothing, if it can possibly be 
avoided, to lie on the mind as a dead weight of 
vocables oppressing the memory and dwarfing the 
intellect.” 

It is ‘‘ the cultivation of the judgment in natural 
things,” as Faraday puts it, that is being encouraged 
in these new laboratories. The appliances are of 
the simplest kind, yet devised to give highly exact 
quantitative results. The pupil is brought face to 
face with the facts, arranges his own appliances 
wherewith to interrogate the phenomenon, makes 
his own observations, and records what he has seen 
and what he has measured inaplain manner. By 
means of simple apparatus arranged with re- 
gard to accuracy, the pupil works his way into 
a comprehension of the meaning of volume, mass, 
density, force, elasticity, heat, temperature, &. 
He exercises himself in plotting out results, and 
uses his ‘‘graph” as an instrument for further 
investigation. The practical work in electrostatics 
and current electricity is considered and arranged 
with the same object in view, namely, the getting 
at the fundamental ideas through the facts, and the 


~ * See ENGINEERING, vol. liii., page 661. 








obtaining a secure grasp of those ideas by dealing 
with the facts quantitatively. Whatever may be 
the future line of life followed by the pupil disci- 
plined in this manner, it is obvious that he will 
approach the problems of the world with a just 
regard to cause and effect, a keen sense of precision, 
a fertility of resource, and a self-reliance born of 
successful self-directed effort. This great departure 
in education implied in the existence of such 
laboratories as those opened in Glasgow last Friday 
is bound to have an influence of the most benefical 
kind on a community: whose prosperity depends on 
the capacity, forethought, and enterprise of its 
professional and industrial men. 





COMPETITIVE SCHEMES. 

ScarceLy a week passes without an advertise- 
ment appearing in the engineering journals ard 
other professional papers, inviting engineers and 
others to send in schemes and estimates, &c., for 
various Works. Since the County Councils have 
been taking up the question of pollution of rivers, 
the invitations, more often than not, have been for 
sewage schemes; but it matters not what the invita- 
tion is for, it is the whole question of competition, 
or rather the advisability of engineers replying to 
such invitations, that is now under discussion. A 
great deal is heard of work having been under- 
estimated by the engineer, ani it is a matter 
worthy of close consideration as to whether the 
fault does not lie so much with the engineer as with 
this system of obtaining estimates. It is un- 
doubtedly an inducement to professional men to 
cut their estimates as low as possible, well knowing 
they have to go before a body of men relying 
generally on their own acumen to pick out a 
scheme, and more often than not the scheme they 
select is the one which estimates the least expendi- 
ture. 

No other calling, unless it is the sister pro- 
fession of architecture, is subjected to such treat- 
ment. What member of any public body, being 
ill, would ever think of inserting an advertisement 
in the Lancet or other medical journals inviting 
doctors to compete to see who would undertake to 
cure him of his malady at the lowest rate?) Would 
he not rather select the man in whom he thought he 
could justly place confidence, and put himself un- 
reservedly in his hands ? 

It never seems to occur to those municipal 
and other local bodies, who, to their credit be it 
said, are generally to the fore in endeavouring to 
put a stop to gambling and such like practices, that 
they are holding out an inducement to professional 
men to gamble in their profession, for competitive 
schemes are nothing more thau speculation on the 
part of those who prepare them, and what is 
speculation but gambling ? 

Perhaps a dozen or more men will go in for a 
scheme, not for the sake of the premium offered, 
for that is rarely more than 100I., a sum quite in- 
adequate to pay for the time and labour expended 
in getting up a scheme that probably entails two or 
three months’ work, but in order to get the work 
to carry out, and all these competitors are put to 
the expense (to say nothing of having their brains 
picked) that only one man ought to be put to, and 
though they are obliged to do it, there can be no 
use in sO many men taking the same levels and 
surveys all over a district. 

It is a question, too, if the authority issuing the 
invitation for schemes, profits beyond the first cost 
of the amount of the premium offered, for the class 
of men entering for the competition can generally 
be divided into two parts, one part being the young 
men who are endeavouring to make a start for 
themselves, the other part being the old stagers at 
the game of competitive schemes, who know all 
the tricks of such a trade, and exactly how they are 
to be got, namely, low estimates, pretty drawings 
with plenty of colour to catch the eye, and a care- 
fully worded report setting forth their own infalli- 
bility wrapped up in some well-turned sentences 
praising the acuteness of thoge for whom the report 
is written. Though there may be many men 
amongst the first lot quite capable of carrying 
out the work they are competing for, it is not 
the proper method of discovering their capa- 
bilities. In the first place, it is hard lines that 
young men struggling to make a start should 
find that their only chance lies in their putting their 
hands in their pockets, and generally to a consider- 
able depth, and though pluck and determination 
may, and generally do, carry a man through a 
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good deal, it is a serious blow for the unsuccessful 
ones who have spent not only money but much 
valuable time. 

A man, especially a young one, no doubt learns 
a great deal in getting up a scheme, but unfortu- 
nately experience of this sort does not go far to- 
wards keeping him in bread and butter. 

In these days one hears much of the overcrowd- 
ing of the profession, and no doubt this is a fact, 
but being so it is difficult to find any town of any 
pretensions in the kingdom that could not produce 
an engineer in private practice, probably more than 
one, at any rate one who has an office, and would 
like and could easily perform a little more work 
than he has. Now an engineer, in the true sense of 
the word, in the first place, is one who has been 
regularly educated as a civil engineer, according to 
the usual routine of pupilage ; and what could be 
easier, if the local engineer and his works be not 
well known, than to find out something of his capa- 
bilities from the man under whom he served his 
articles / Failing this source of information there 
are always numberless others which readily present 
themselves; and, surely, if it be possible with 
safety to place the work in the hands of the man 
living in the place, doing good to the district in his 
own small way, and contributing to the rates, it is 
only fair that he should have his share of benefits 
to be derived from that district, in his own line of 
business. 

By this method the best men would still, as they 
always have done, and must continue to do, come 
to the front, for naturally as a man proved himself 
a master of his profession his fame would spread, 
and he would get employment without preliminary 
inquiries. So also would he be in a position to find 
work for younger men, which is now often denied 
them owing to the uncertainty of getting business, 
an uncertainty brought about in a large measure by 
this system of competition. Looking at the ques- 
tion from the advertising authorities’ point of view, 
it is to be supposed their anxiety is to obtain the 
best engineer they can, as well as the cheapest 
scheme ; but whatever the work may be they want 
carried out, do they think that by advertising for 
competitive schemes they attain the end they desire ¢ 
Scarcely an instance can be quoted ; in fact, in- 
stances are so rare that it may safely be said never 
do the best class of engineers, that is, men at the top 
of the tree, go in for competitive schemes. But 
unless those now coming on take a word of warn- 
ing and shun such speculative things, it seems a 
custom likely to grow, to the detriment of them- 
selves and the profession in more ways than one. 





ANNUALS AND YEAR-BOOKS. 

The Post Office London Directcry for 1896. London: 
Kelly and Co., Limited, 182, 183, and 184, High 
Holborn, W.C. [Price 323.] 

Messrs. KeEtty’s colossal work grows in stature 
and in accuracy. There are well over 3000 pages; 
and while it were impossible to justify the latter 
qualification by perusal, we find some assurance in 
the frequency with which the previous issues have 
been consulted with complete success, and what is 
as important, with the minimum of trouble and 
time. There is a complete civil servants’ list, a full 
list of Government departments and consular 
officers, a record of streets and the occupants of 
each building, and here once again the worry asso- 
ciated with the duplication of names is brought 
home very forcibly. The commercial, trade, law, 
court, parliamentary, postal, civil, and clerical lists 
should give the names of everybody whom any- 
body wishes to know, and there are added further 
details as to means of conveyance, banking, and 
insuring. 

The * Practical Engineer” Pocket-Book and Diary for 
1896. Edited by W. H. Fowier Wh, Sc.,M.1.M.E., 
A.M.I.C.E. Manchester: The Technical Publishing 
Company, Limited. 

The above little pocket-book is now in its seventh 

year of publication. The fact of its being issued 

annually gives every opportunity for keeping its 
contents up to date, of which full advantage is taken 
by the editor. The rules, formule, and tables given 
are intended almost entirely for engine builders 
and machine constructors, there being but little on 
structural ironwork, and nothing on earthwork or 
masonry. Nevertheless, a sufticiently wide field 
is open even when these two important depart- 
ments of practical engineering are neglected, and 
on the whole the volume in question covers the 
ground very well. It is not, in short, a mere com- 


pilation of formule of more or less doubtful value, 





but brief and fairly complete discussions are given 
of many important points in steam engine practice 
and boilermaking. The diary portion might, per- 
haps, be omitted with advantage, as we question 
if it is much used. Still it forms an excuse for 
publishing the work annually, which, as already 
pointed out, has great advantages in affording facili- 
ties for the revision of old and the inclusion of new 
matter. 

The “* Mechanical World” Pocket Diary and Year-Book for 
1896. Manchester: Emmott and Co, Limited, Me- 
chanical World Offices, New Bridge-street ; London: 
56 and 57, Fleet-street, E.C. [Price 64.] 

This is now a well-known annual, serviceable 
specially to young draughtsmen and engineers, 
since it contains many useful items of formulze 
dealing with machinery and structural ironwork. 
Year by year the information is brought up to date. 
We are told the boiler section has been largely re- 
written. In this tubular boilers of the Thorny- 
croft and Yarrow type for torpedo craft are 
spoken of. No effort is made to describe the 
characteristics or working of these and other 
tubulous boilers. Then it is stated that ‘‘it is 
not desirable to make marine boilers of larger 
diameter than 14 ft. 6in., for if more than three 
furnaces are put in each end, the height of the 
wing furnaces renders it somewhat diflicult to fire 
them properly.” Boilers of 15 ft. to 16 ft. are fre- 
quently made, with four furnaces and without difli- 
culty of firing. Then in describing the system of 
forced draught, the main feature of Howden’s 
method—the heating of the air—is omitted. But 
there are many data of great service in the book, 
which is well worth the modest price. 

Hazell’s Annual for 1896. Edited by W. Patmer. B.A, 
(Lond.) London: Hazell, Watson, and Viney, 
Limited, 1, Creed-lane, Ludgate-hill, [Price 3s. 6d.] 

While the best of articles in former issues are re- 
tained, new articles on subjects of current interest 
have been added to this work, not inaptly termed 
in the sub-title a cyclopzedic record of men and 
topics of the day. Thus there are new articles on 
new laws, literature, art, and on the progress of 
all the ’ologies and ’ographies, trades and sports. 
Biographies, too, have been added of men who have 
blossomed into fame during the year. Of general 
articles special interest is associated with those on 
Armenia, Chitral, employers’ liability, War Office 
reform, labourmovements, joint stock company laws, 
prison reform, poor-law administration, and Indian 
finance. Here, in short compass, one finds a little 
about most things, but we cannot help repeating 
that the value of the book would be enhanced if 
in each case references were given to sources of 
fuller and more satisfying information. That, we 
see, is being done incidentally in some cases, but the 
principle might be more extensively adopted. 


The Railway Diary and Official’s Directory, 1896. Pub- 
lished by McCorquodale and Co.. Limited, Cardington- 
street, Euston-square, London, N.W. [Price 1s. ] 

Not only does this book give the lists of officials of 
all the principal railways, but also ready-reckoning 
interest and actuarial tables, with details as to the 
earnings and traflics of the various railways, so that 
the investor and speculator, as well as the railway 
man, will find to his hand much information which 
will be useful. 

Broomhall'’s Corn Trade Year- Book. Liverpool: The 
Northern Publishing Company, 17, Goree Piazza. 
[Price 2s. 6d. }. 

This year-book, which contains the third annual 
review of the world’s grain trade prepared by Mr. 
George J. 8. Broomhall, editor of the Corn Trade 
News, gives a record of the world’s chief cereal 
crops, prices, imports and exports, stocks, popula- 
tion, &c., and these are set forth in diagrams which 
show many interesting data at a glance. For in- 
stance, one finds that the price of wheat, although 
afew pence better than last year, has been 23s., 
against 58s. 6d. per 480 lb. 22 years ago, while 
barley has touched lowest at 20s. 6d., against 45s. 
per 400 lb. in 1874, while oats have dropped one- 
half their price, a fact which at once shows how our 
farmers have suffered, and betokens the influence 
of transportation on foreign competition. During 
the next season the British farmer, we are told, 
will only be able to supply 10 to 12 per cent. of the 
total grain requirements of the nation. 








Ciypr Navication.—Mr. James Deas, the engineer to 
the Clyde Navigation Trust, in his quarterly report states 
that the material dredged from the harbour and river was 
688,302 cubic yards, of which fully a half was dredged in 
the new Cessnock Docks. With this dock and the ad- 
joining graving dock satisfactory progress is being made, 





NOTES. 
Tue LicHtTinc oF BERLIN. 

BERLIN is probably one of the best lighted cities in 
Europe, and its consumption of both gas and elec- 
tricity is far above theaverage. The central electric 
stations, according to recent statistics, supplied elec- 
tricity for 5673 arc lamps, 121,000 incandescent 
lamps, and 667 motors, and the annual consumption 
of gas is 102 million cubic metres; the craving 
for ‘‘ more light ” is not by any means satisfied, and 
the lighting installations go on extending. The 
lighting of the streets by gas dates from 1826, so 
that Berlin was some 30 years behind England, and 
nine years behind Paris. It was an English com- 
pany, the Imperial Gas Association, which from 
January 1, 1826, took over the street lighting for a 
period of 21 years, both gas and oil lamps being 
used. At the expiration cf this term the 
town itself took the lighting in hand, and 
no trouble has, especially during the last 
30 years, been spared to keep the lighting of 
Berlin to the front. The Siemens regenerative 
lamps have been extensively adopted, so have 
other powerful lamps, including a number of Auer 
lamps. Berlin (which now boasts about 1,725,000 
inhabitants) is lighted by 25,332 gas lamps ; of these 
18,725 are ordinary burners, 6003 are Bray burners, 
55 Auer burners, and 549 Siemens. The aggregate 
consumption is 17,167,883 cubic metres, entail- 
ing an expenditure of 2,490,000 marks, or about 
125,000/. Berlin has five gas works, with 3005 
retorts and 21 receptacles. The number of petroleum 
lamps for street lighting is about 1200. The use 
of electric street lights dates from 1880, when 
Siemens and Halske installed some lights by 
way of a test. The authorities were not by any 
means in favour of electric light, but their objec- 
tions were overcome, and in 1882 one or two of 
the principal thoroughfares were lighted by elec- 
tricity. Six years later a great move was made, 
the electric light being adopted for some of the 
most important streets and places. Berlin has now 
five central electric stations, in addition to which 
there are some 300 private installations. This 
brings up the number of lamps to 10,537 arc and 
203,532 incandescent lamps. 


Some ExpErRIMENTS ON Puncuine STEEL PLates. 

In a communication to the Paris Académie des 
Sciences, M. Ch. Fremont gives the results of 
a number of experiments which he has recently 
made on punching various metals, including brass, 
copper, soft steels, and wrought iron. The platcs 
used were in each case 25 millimetres (1 in.) thick, 
and were punched with a steel punch 35 millimetres 
in diameter, the die being in the first series of ex- 
periments 36 millimetres in diameter, and in the 
second set 39 millimetres. With the former, the 
hole produced was almost cylindrical, whilst in the 
latter case it was conical. Automatic diagrams 
taken of the work expended, showed that the 
maximum pressure was the same with both dies, 
but, on the other hand, the total work done was, 
in general, much greater with the smaller, the 
pressure being maintained during a greater pro- 
portion of the stroke of the punch. According to 
M. Fremont, the work done in punching can be 
divided up into two portions. During the first 
third of the stroke, the action is a shearing one, 
and is the same no matter what size of die is used. 
During the rest of the stroke the work consists in 
expelling the plug which has been sheared out 
during the first portion. Holes were punched in 
the same bar to different depths, and the bar was 
then slit in a shaping machine through the line 
of holes, and the cut surfacesetched. The different 
stages of the operation were then clearly apparent. 
During the first portion of the stroke the metal 
under the punch does not thin, and the action is 
clearly seen to be a shearing one, the metal moved 
being in this stage practically cylindrical. During 
the remainder of the stroke it takes, however, the 
form of two truncated cones placed with their 
bases at top and bottom, the diameter near the 
middle of the plug being smaller than elsewhere. 
If too little clearance is allowed, the top of the plug 
is prevented from expanding as it would otherwise 
do, and there is thus a heavy lateral pressure 
exerted on the sides of the hole, which may give 
rise to the cracks and flaws which are sometimes 
met with round the edges of thehole. M. Fremont 
states that the clearance allowed should be propor- 
tional to the thickness of metal punched, and not 
to the size of the die. Good results are obtained 
when it is equal to one-fifth the thickness of the 
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metal. If it is desired to obtain cylindrical holes, 
Le suggests the use of a stepped punch. 


THe Motor Cycte Races at CuHicaco. 

Following the example of Le Petit Journal in 
France, the Times Herald, of Chicago, recently 
organised a set of road races with motor cycles, in 
the first of which a course 54 miles long was 
arranged in the immediate vicinity of Chicago. To 
a certain extent the race was a disappointment, as 
out of some 70 firms who had promised to compete 
only six turned up at the starting post. Of 
these, two brought electric motors, and the re- 
mainder gasoline, so that no cycle burning ordinary 
petroleum took part in the contest. This fact robs the 
race of much interest for British readers, since the 
possible performances cf storage battery cars are 
pretty well known here, whilst gasoline is a dan- 
gerous material, very difficult to obtain in this 
country. The cars brought up to the starting post 
were entered by the following firms: The Duryea 
Motor Wagon Company (gasoline), the De la Vergne 
Refrigerating Machine Company (gasoline), Morris 
and Salem (electric), H. Mueller and Co. (gaso- 
line), R. H. Macy Company (gasoline), Sturgis 
Electric Motocycle Company (electric). The 
weather was exceedingly unpropitious, several of 
the wagons having difficulty with the snow, which 
caused their retirement; in fact, only two of 
the cars starting covered the track, the winner 
being the Duryea motur wagon, whilst that entered 
by H. Mueller and Co. took the second prize. No 
very noteworthy time was made. In fact, as the 
winner took 10 hours 23 minutes to do the 54 miles, 
it would hardly appear worth while to cumber the 
car with complicated machinery, as nearly equal 
time could have been made by following the ribald 
street boy’s advice to ‘‘get out and shove.” 
It is, however, only fair to state that much 
time was lost in breaks-down, caused partly 
by the heavy road, and partly by collisions, 
with other vehicles. The race having proved so 
much of a fiasco, a second consolation race was 
organised by the same paper, in which the two 
prize-winners of the former contest alone took part. 
On this occasion the course was 92 miles, and a 
time limit of 13 hours was fixed. In this case the 
winner was the Mueller wagon, its opponent being 
smashed up in an accident. The time occupied 
was 9 hours 30 minutes, from which 74 minutes 
should be deducted fcr stops at level crossings. 


A Carsonic Acip SprING. 

Whilst boring operations were gcing on at 
Sondra, near Gotha, the diamond drill was sud- 
denly thrown up on July 27, when a depth of 
627 ft. had been reached, and water and gas rushed 
up under a tremendous pressure. For 24 hours 
nothing could be done. The eruption of carbonic 
azid gas then quieted down sufficiently to allow 
operations to be restarted, but 20 ft. lower down 
gas was again struck, and this time the men had to 
flee for their lives. The roar was so terrible 
that the people around became seriously alarmed. 
It is estimated that hundreds of thousands of cubic 
yards of carbonic dioxide were discharged every 
hour, and that the original pressures of the gas 
amounted to 4001b. or 5001b. Heavy iron tools 
were tossed about like playing balls. Mr. Max 
Landgraf, the superintending engineer, was tele- 
graphed for. For some time, however, nothing 
could be done but to rail in the place and wait for 
calmer days. At intervals of an hour and a half or 
two hours mineral water was thrown up 100 ft. 
This water resembled in its composition the water 
of the famous steel spring of Liebenstein, a favourite 
health resort of the Thuringian Forest, only a few 
miles from Sondra. This is the third time that 
powerful sources of carbonic acid have been met 
with in Germany in recent days. The acid spring 
near Miinden, in Hanover, has been active for 
some time ; the one at Salzungen was struck last 
March. During October the Sondra spring was 
successfully tapped, not without difficulty. ‘The 
apparatus consists of a system of pipes screwed 


into one another, cocks for the water and the gas, |d 


and a manometer. It was supplied by Messrs. 
Biegleb, Hansen, and Co., of Gotha, and took 
two days to fix; several times the whole appa- 
ratus was blown out again. The gas consists of 
very pure carbonic acid, 98 per cent., with 2 per 
cent. of nitrogen. It rushes out at a tempera- 
ture of about 40 deg. Fahr., and is now being 
secured—at least a small portion of it. The water, 
which contains sulphur besides the free carbonic 
acid, is as much appreciated as the Liebenstein 


spring. The first primitive attempts to secure the 
mineral water in ordinary bottles failed, the bottles 
being burst. The boring was undertaken by a 
Cologne company with the hope of finding potassium 
salts. This idea has not been given up, but for the 
present the carbonic acid claims attention, and the 
search for potassium salts will be continued in 
another place. The simultaneous outbreak of both 
would be undesirable. 





WATER-TUBE BOILERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—I have followed the correspondence on the above 
subject with considerable interest, and think that by 
means of a Jittle analysis the action in the Yarrow and 
analogous type boilers may be clearly invastigated. 

Fig. 1 shows a diagrammatic section of a Yarrow 
boiler, only the outer row of tubes A and the inner row 
of tubes B being shown, Now suppose the boiler to be 
filled with water at ordinary temperature, and ready for 
getting up steam, but at present we will suppose the fires 
are not lighted. It isevident that under these conditions 
the water will remain quiescent, no circulation taking 
place; if, however, the fires are now lighted, it will also 
be quite clear that the inner row of tubes B, being nearer 
to the source of heat, will receive a larger quantity of 
heat in a given time than the outer row of tubes A, since 
these are further removed from the source of heat. 
Under these conditions a circulation of the contained 
water will take place, the warmer water ascending through 
the tubes B, and the cooler water descending through the 
tubes A, as indicated by the arrows on the right-han 
half of Fig. 1. This will continue until the boiling point 
is reached, which will, of course, depend upon the pres- 
sure to which the safety valves are set to blow off at, 
when ebullition will take place. In the meanwhile, how- 
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ever, the water has accumulated a considerable momen- 
tum in circulating, as shown, which will still further be 
increased when ebullition takes place; owing to the fact 
that since the inner row of tubes B are nearest to the 
source of heat they will up to the ebullition point always 
contain the warmest water, and consequently when 
evaporation commences it will first do so in the inner row 
of tubes B. We will now refer to Fig. 2, which repre- 
sents a portion of the tubes A and B enlarged. 
As before stated, steam will be first generated in the 
inner row of tubes B; now let us consider the case of one 
int in this tube, viz., e, where steam is generated, and 
Follow the course taken by the bubble, or bubbles, of 
steam from this point to where it leaves the water for 
the steam space in the receiver. If the water at the point 
of ebullition had been quiescent, and no circulation taking 
place, the direction taken by the bubble of steam would 
be from ¢ to f vertically, and thence along the inner sur- 
face of the tube in the direction fgh. But as we have 
already seen, the water will not be quiescent at the point 
of ebullition, but, on the contrary, will have a considerable 
circulation, as indicated in the right-hand half of Fig. 1; 
consequently the direction taken by the bubble of steam 
will not be in a vertical direction, but somewhere in the 
direction ¢ g and thence along the inner surface of the 
tube from g toh. It will take the direction e g because 
of the circulation of water in this tube, that is to say, in 
an upward direction as indicated by the arrows, so that 
the bubble moves in a direction which is a resultant of 
its own buoyancy and the upward flow of the water. If, 
however, we consider the case of the outer row of tubes 
A, Fig. 2; in which, om after steam is generated 
in the innner row of tu B, steam will also be pro- 
duced, but at a slower rate in A than B, owing to the 
former being furtber from the source of heat than the 
latter, and consequently receiving a less quantity of 
heat in a given time. We will consider the case of a 
bubble of steam generated in the tube A, see Fig. 2; if 
there was no circulation of the contained water, the steam 
bubble would rise vertically from a to c and thence along 
the inner surface of the tube from ¢ to d. But, as already 
shown, the water will be in a state of circulation, and the 
direction of flow in this particular row of tubes will be 
ownwards as indicated by the arrow, for reasons already 
stated ; consequently the steam bubble will move in some 
direction a to 6, and thence along the inner surface of the 
tube bcd, as shown by the arrows, If, however, the 
circulation of the water be sufficiently rapid, the steam 
will not ascend the inner surface of these tubes A at all, 
but will ba carried bodily with the moving water, and 
thence up and along the upper inner surface of the inner 
row of tubes B. . : ‘ 
As long as ever the heat imparted to B in a given time 
is —_ than that imparted to A in the same time, so 
will the circulation of water continue, as shown in the 








right-hand half of Fig. 1. For since the rate of steam 





generation is greater in B than A, therefore the whole 
weight of the contained steam and water in B will be less 
than that in A; consequently the buoyancy will be 
greater in Bthan A, and therefore the circulation will 
continue as stated. 

Let us now suppose the boilers are forced by increasing 
the air draught, and consequently the rate of combustion, 
so that a very intense heat is obtained, whereby the rate 
at which the steam is generated is rapidly increased. 
the rate of steam production still continues greater in B 
than A, so will the circulation continue, which would pro- 
bably be increased, owing to the rapid production of 
steam. Now let us suppose that by some means we 
apply more heat to the outer row of tubes A, while at the 
same time the heat applied to B remains constant. 

In this case the relative rate of steam production would 
be altered, and if it was such that the momentum due to 
the circulation of the water was not sufficient to carry the 
steam generated in A bodily into the tubes B, the worst 
that could happen would be that the steam generated In 
A would ascend this particular row of tubes in the manner 
already described in A, Fig. 2. The water would ascend 
along the lower surface of these tubes, and replace the 
steam which would ascend along the upper surface of these 
tubes, and thence to the receiver. The inclination of the 
tubes would make a considerable difference in the resist- 
ance offered to the passage of the steam; for if nearly 
horizontal, the resistance may be such that the steam does 
not escape sufficiently rapid with relation to its rate of 
generation ; consequently it would tend to accumulate 
under the upper inner surface of such tubes, and when it 
did escape, would probably push and carry with it a con- 
siderable quantity of water, thereby producing priming. 
In the case of boilers where the tubes are more inclined 


d | to the vertical, as shown in Fig, 1, the friction between 


the upper inner surface of the tubes and the escapin 
steam is very much less, until when the vertical is reache 
itisa minimum. In such a case the steam would escape 
as rapidly as it was generated, the water descending, and 
wedging its way, as it were, between the escaping steam 
and the lower inner surface of the tubes, the resistance of 
which would be slight, owing to their near inclination 
to the vertical. In the left-hand half of Fig. 1 I have 
endeavoured to show the probable action in the boilor 
when it is forced and under the worst possible conditions, 
from which it will be seen that the water is assumed to be 
descending both the inner and the outer rows of tubes at 
the same rate, while the steam will ascend both rows of 
tubes aleo at the same rate, the quantity of heat imparted 
to each row of tubes, in a given time, being the same, 
Under such conditions of working it is evident that prim- 
ing would be reduced toa minimum, so that this would 
account for the dry nature of the steam which is said to 
be obtained from such class boilers when forced. 

It must also be noted that although the generation of 
the steam under such circumstances would be rapid, the 
size of the bubbles of steam produced would be very 
much smaller in volume than when escaping at atmo- 
— pressure ; and the higher the pressure the smaller 
this volume would be; thus, in the case of 1 lb. of steam 
at atmospheric pressure, the volume would be 26.38 cubic 
feet ; whereas in the case of the same weight of steam at 
200 lb. per square inch it would be 2.37 cubic feet, so that 
the volume of a given weight of steam at atmospheric 


pressure would be ae = 11.13 times what it would be 


at 200 lb. per square inch, 

It follows that the resistance offered to such small 
bubbles of steam generated under a pressure of 200 lb. per 
square inch would be much less than that offered to the 
passage of bubbles of steam of the same weight, but 
generated under a lower pressure, and consequently occu- 
pying a larger volume, so that there would be less 
tendency to carry and push up water into the steam space, 
thereby minimising the chance of priming It must, 
however, be borne in mind that for a py weight of steam, 
the smaller the bubble the less will be the buoyancy or 
ascending tendency, since this is proportional to the 
weight of an equal volume of water displaced. 

rusting you will pardon me for the length of this 
letter, 
Tam, Sir, yours faithfully, 
Epwarp J. M. Davirs, 
24, ens oo me London, N.W., 
ecember 14, 1895, 





To THE Epitor or ENGINEERING. 

Sir,—In Encineerine of the 18th inst., Mr. Maxim 
opines that the discussion in your pages has done much to 
throw light on the subject of the circulation in water-tube 
boilers. I think it has, though Mr. Maxim has, I fear, 
done little mors than to throw dust in our eyes, 

It appears to me that he would have us believe that it 
is an advantage to circulation to divide a certain heat 
between the upcast and downcast tubes than to apply the 
whole heat to the upcast only. In other words, that a 
better circulation is obtained by creating an obstruction 
in the downcast tube. 

He certainly need not have informed us that circula- 
tion will continue so long as the laws which created it are 
observed, but when he asserts that an equal temperature 
in both the downcast and upcast tubes would not prevent 
a very rapid circulation, he asserts whabd is not true, for it 
certainly would prevent any circulation at all, no matter 
what the diameters of the two tubes are, so long as they 
are both equal ; this fact has been verified by me in many 
experiments, and those experiments lead me to believe 
that small differences in the diameters are not important. 
Mr. Maxim has, I hope, by this time discovered that his 
statements are misleading, and should be corrected by 
himself, but he has given us no reason to suppose that he 
—— the least trouble to experiment in a search for 
tru 
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On page 643 of ENGINEERING he says, ‘‘ When the circu- 
lation is once established the flame may be moved so that it 
impinges the descending column. It will not stop the cir- 


culation...” Isay that when the circulation is very rapid, | 


and the loss or the difference of heat in two legs is small, the 
more easily is the circulation entirely upset by heat being 
applied to the downcast. But on the same page Mr. 
Maxim says, “ If in a Yarrow boiler all the tubes were 
heated exactly, even that would not prevent a very rapid 
circulation.” I should like to bs informed how he recon- 
ciles that statement with the following, which is also his, 
“The circulation in a boiler of this kind is, of course, 
maintained by the difference in the weight of water in 
the tubes.” 

I hope this letter will lead no one to think that I find 
fault with the action of the Yarrow boiler, for I am no 
more able than Mr. Maxim himself either to praise it or 
condemn it; it is an abstruse subject, and I think the 
only way to set the question at rest is to compare care- 
fully its performance, in its present form, with its per- 
formancs with outside downcast tubes, of sufficient dia- 
meter. 

As to Mr. Maxim’s remarks upon the use of a nom de 
plume, I fear it would have been to his advantage if he had 
made use of ons himself. I presume he objects to vote by 
ballot! Punch of last week (see ‘‘ Unsigned Magazine 
Articles ”) is a full answer to his objection. 

Your obedient servant, 
ARQUES. 





To THE EpiToR OF ENGINEERING. 

S1z,—The St. Petersbourg Franco - Russian Boiler 
Works, agents for the Belleville boiler in Russia, re- 
cently constructed, by order of the Russian Government, 
and according to drawings and under Mr. Belleville’s 
personal guidance, two water-tube Belleville boilers for the 
Imperial yacht Marevo, of 140 indicated horse-power. 
Smaller boilers for the Imperial steam launch Bounchouk, 
of 120 horse-power, or about the same indicated horse- 
ower, but only half the weight and breadth, of the 
farevo boilers, were constructed in France at the Belle- 
ville works, and then forwarded to Russia. Neither of 
these boilers was satisfactory, although itis fair to assume 
that they were all properly constructed. 

About this time I received from the Poland Sulphur 
Works ‘‘ Melioracia,” the order to construct a light, cheap, 
and safe steam boiler, and I found that among all systems 
of water-tube boilers the Belleville boiler, though not 
satisfactory in its details, proved to be the best in its chief 
principles. 

I, therefore, devised some improvements in order to avoid 
the chief disadvantages inherent to the Belleville water- 
tuba boiler, viz , the impossibility of screwing the tubes 
into the cast-iron screw threads in the boxes quite satis- 
factorily. According to my method the tube is only 
allowed to be seated in the box, instead of being tightly 
screwed in by aid of red-lead mastic. I also removed 
some other disadvantages of Belleville’s system, and from 
my drawings and with my assistance, boilers were readily 
constructed by the St. Petersburg Baltic Shipbuilding and 
Mechanical Works, which before this had never been 
engaged in the construction of water-tube boilers. This 
boiler is now being submitted to trial by the technical 
os of the Baltic Works, and will be forwarded to 
*oland. 

Mr. Howden writes that the weight of Scotch marine 
boilers, similar to those constructed for one of the Cunard 
Company’s ships, the Sylvania, is 1235 tons for 25,000 
indicated horse-power, under forced draught, and that 
the Terrible’s water-tube Belleville boilers of 25,000 indi- 
cated horse-power, constructed with all new improve- 
ments, are a weight of 1270 tons. And now it will nob 
be difficult to understand the data of construction of the 
same boiler at three different boiler works, as given below : 

A. Imperial steam Jaunch Bounchouk, of 120 indicated 
horse-power, had one Belleville boiler, constructed at the 
Belleville Boiler Works in France. This boiler consists 
of eight batteries, each of six tubes 100 millimetres = 
31% in. in diameter and 51 in. in length, of which four 
tubes are filled with water and two with steam. 

There are in all the batteries 6 x 8 = 48 tubes, of which 
those that are evaporative, or active, and give the steam, 
are only 4 x 8 = 32, and the remaining 2 x 8 = 16 tubes 
do not vaporise the water, but only heat the steam 
which is received in the lower series of tubes of the 
batteries. 

The outside surface of the tube, at 3}5 in. in diameter 
and 51 in. in length, is equal to 630 square inches, or 4.375 
square feet ; or, adding 0.025 square feet of the surface 
ot that part of the box in which the tubes are screwed, 
we have 44 equare feet subjected to the action of fire, 
and called heating surface. In this case 


The heating surface of each tuba 
with the boxes is 


Square Feet 
pal sa 4.4 
The heating surface of each bat- 


tery se ak Ss - 44x6= 26.4 
The evaporating surface of each 

battery ... aes ae ne 4x4= 17.6 
The heating surface of all bat- 

teries ... a Sn ... 26.4 x 8 = 211.2 
The evaporating surface of all 

batteries ... ns .. 17.6 x 8 = 140.8 


The boiler gives 100 indicated horse-power with diffi- 
culty under forced draught, and for a short time only, by 
aid of four steam jets in the furnace, and gives easily 60 
indicated horse-power, so that we have 10 2.34, or 


2.34 square feet of vaporising surface of tube for each 
indicated horse-power. 

The weight of each battery 
8 batteries of 60 


4 owt. 


” 


horse- 
power ibe 


The breadth of each battery is about... 5 in. 
Ba 8 batteries ae .. 5 X 8 = 40in. 
The height of all batteries 33 in. 


Before this, the launch Bounchouk had a locomotive 
boiler with heating surface of 322 square feet, which with 
forced draught by fan gave 120 indicated horse-power. 


| We take in this boiler, instead of 211 square feet of 


|‘ heating surface, only 140 as effective or evaporating, be- 
| cause in the fire-tube, locomotive, or marine Scotch boiler, 
as also in the water-tube boiler of Babcock’s and similar 
systems, the surface of all tubes is not only a heating 
surface, but at the same time an evaporating one, as 
all tubes in these boilers are always covered by the 
water, the level of which is 4 in, or 6 in., and more, higher 
than the surface of the upper series of tubes. But in 
the Belleville water-tube boiler between the evaporating 
and heating surfaces there is a great difference, because, if 
we assume two tubes filled with water, we shall obtain 
just the same quantity of steam should there be over 
these two water-tubes one million of tubes heated by 
fire but empty of water, or only one empty tube heated 
by fire, the difference being merely that the steam will be 
more or less dry, though the quantity of steam will be 
the same in both cases. 

Mr. Belleville and many others are mistaken in con- 
sidering the surfaces of all Belleville boiler tubes to 
active and useful evaporating surfaces. Thus in the 
Terrible boilers one reckons 67,800 square feet of heating 
surface, but we must admit not more than 30,000 square 
feeb as evaporating surface. There are 20 tubes in each 
battery, of which eight tubes are filled with water and 
12 with steam, and as an effective evaporating surface we 
may consider only that of eight tubes, and not of 20 tubes. 

B. The imperial yacht Marevo has two Belleville water- 
tube boilers constructed by the Franco-Russ‘an Works in 
St. Petersburg, from the same drawing as was used in the 
construction of the Bounchouk boiler. Each boiler of 10 
batteries, among which one is horizontal, serves as a 
superheater, and nine are vertical steam-producers. Each 
vertical battery has six tubes, 3}% in. of diameter, 51 in. 
in length, four tubes filled with water and two with steam. 

Heating surface of each tube with Square Feet. 
the boxes ... mes oe bon 4.4 
Heating surface of each battery 4.4 x 6= 264 
Evaporating surface ofeachbattery 44 x 4= 17.6 
Heating surface of all boilers ... 26.4 x 20=528 
Evaporating surface of all boilers 17.6 x 18=316.8 
This boiler gives 140 indicated horse-power with forced 


draught by four steam jets in the furnace, or $16.8 2.26 


square feet of evaporating surface per indicated horse- 
power, 


Weight of one battery... _ 4 owb. 
Weight of 20 batteries, 140 indi- 

cated horse-power se oe Bs, 
Breadth of each battery 5 in. 
Breadth of 18 batteries... Be es 
Height of all batteries with super- 

heater oe 38 ,, 


Before this, on the yacht Marevo, there was a marine 
fire-tube boiler of 549 square feet of heating and evapo- 
rating surface that gave 135 indicated horse-power with 
ordinary draught. 

C. The boiler of the Melioracia, constructed by the 
St. Petersburg Baltic Shipbuilding and Mechanical 
Works, consists of six batteries, each of cight tubes 34 in. 
in diameter, 51 in. in length, the breadth of each battery 
5 in. ; six tubes are filled with water and two with the 
steam. 

The outside surface of each tube is different from the 
outside tube surface of the Belleville boilers in the Boun- 
chouk and Marevo, but the inside surface of the tube in 
the boiler for the Melioracia is about the same as in the 
tube of Bounchouk and Marevo, so that the evaporating 
surface in all three examples is similar. 

Thus the outside surface of each tube of 34 in. diameter 
and 5lin. of length is equal to 560 square inches, or 
3 891 square feet, but the tube walls are thinner than in 
Belleville boilers on the Marevoand Bounchouk, in which 
the lower series of tubes has a thickness of wall about 3 in. 
and in the Melioracia only ; in. So we have 


In Marevo and Bounchouk, 33% in. 
outside diameter of tube, 3}$ in. — 
?# in. = 3°: in. of inside diameter, cir- 
cumference of which is a“ ass 
In Melioracia 34 in. outside diameter 
of tube, 34 in, — $ in. = 34 in. of in- 
side diameter, circumference of 
which is ... Sas Z ; is 9.817 


So the active evaporating or inner surface of the moat 
heated low series tubes is about the same as in the 
Marevo and Bounchouk boilers. We, therefore, have in 
the Melioracia boiler a column of water heated by fire 
with outside surface of 


9.817 x 51 = 500 square inches, 
and in Marevo and Bounchouk boilers 
10.007 x 51 = 510 square inches, 


but, as in the latter, part of the outside surface of the tube 
is covered by a thick muff of non-conducting mastic, and 
in the Melioracia boiler all the outside surface of tube is 
open to the action of fire and conducts the heat well to the 
inside water, both columns of water appear to be alike. 
The next series of tube in the Marevo boiler has thinner 
tubes, and the inside column of water is a little larger than 
in the Melioracia boiler. But as the tubes are covered 
by muffs and mastic, and as the effect of fire at the next 
series of tubes is much smaller, the difference between 
evaporating power is small in practical terms. In the 
upper two series of tubes there is steam and not water, 
therefore the upper tubes are nob evaporisers, but only 


In, 


10.007 








steam heaters; I assume in the Melioracia’s batteries 
the same evaporating surface in those tubes in which 
there is water. But to avoid the fault when preparing 
the drawings for my first boiler I take in calculation only 
outside the surface of tube, and supposing it to be equal 
to 4 square feet, that is, adding 0.084 for the increased in- 
side surface of tubes and 0 025 for the box surface, or, ia 
all, 0.109 square feet to 3891 instead of 0.025, which is 
added in Balleville’s Marevo boiler for the surface of 
box heated by fire. 


Square Fee’. 

The heating surface of each tube 4 
” ” ” bat- 

tery be =e ee eee 4x8= 32 
The evaporating surface of each 

battery ... ue ~~ oe 2x6 = 24 

The heating surface of all boilers 32 x 6=192 

The evaporating surface of 
boilers sk aa 24x 6= 144 


And as from the practice with Belleville boilers, we 
find that for each indicated horse power with steam jet 
forced draught about 2.4 square feet of evaporating sur- 
face are wanted, we must reckon the power of Melioracian 
boiler at : 

4 


or 60 indicated horse-power, 


or each battery of about 10 indicated horse-power. 


The weight of one battery is . 4 cwt. 
% all batteries of 60 
horse-power_... - os — 
The breadth of one battery 6 x 5 = 30 in. 


The height of one battery in. 
The steam is dry and not so wet as received from the 
Bounchouk boiler. 
I remain, yours truly, 
ENGINEER TVERSKOY. 
So. Petersburg, Moika 104, October 3, 1895. 








THE NORTH-EASTERN BRAKE 
EXPERIMENTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. C. E. Stretton has lost no time in replying to 
my letter on this subject, published on page 743 ante. His 
answer is most instructive reading, though chiefly so, to 
use a Hibernianism, by reason of what it omits. 

Since he appears to think that I wrote ‘‘under a mis- 
apprehension of the facts,” I will go carefully through his 
present letter, and endeavour to steer clear of this very 
objectionable tendency. 

Mr. Stretton starts in a very remarkable way. I cer- 
tainly can take no exception to his first paragrapb, any 
more than I should to a statement by him that three are 
greater than two, which is juct about what his assertion 
as to unbraked wheels amounts to. Surely he would never 
expect, other things being equal, to get the same retarda- 
tion with seven-tenths of the train braked, as would bo 
attainable if the remaining three-tenths were also 
utilised? Nor would any one who understands anything 
about the subject. 

Mr. Stretton is dissatisfied because ‘* some persons ” 
think the retarding effects obtained in the experiments 
of May 28 and 29 small, in comparison with the means 
employed to obtain them, and the results attained with 
apparatus dating so far back as 1879. Nevertheless he 
does not take the obvious course of trying to show that 
the conclusions of the discontented ones are wrong. He 
merely remarks that ‘‘the stops were exceedingly good,” 
but I trust he will not take it amiss if I respectfuily in- 
vite him to prove his case by something better than 
simple «x parte statements, 

r. Stretton informs us that in America he has seen 
the rapid Westinghouse brake applied to 8 completely 
fitted train travelling at a speed of 80 miles an hour, add- 
ing that he therefore knows what the appliance can do 
when fitted to all the wheels of a train. The informa- 
tion is interesting but irrelevant, as Mr. Stretton tells us 
nothing about the subsequent result. If this does not 
constitute ‘‘ discreet silence,” I shall be interested to learn 
how Mr. Stretton interprets the Queen’s English. I do 
not think, however, that I shall be far wrong in surmising 
that the distance run after application at this speed was 
very great indeed, —— that in this instance the 
brake was workiog under ordinary American conditions, 
that is, a block pressure equal to 90 per cent. of weight of 
carriages and 80 per cent. of engines. From all we know 
at present of the relation batween block friction and 
speed, I venture to think that on the-occasion he cites, 
Mr. Stretton’s first impression was that ‘‘the brakes did 
not take hold.” Will he kindly disprove if incorrect ? 

I am truly grateful to him for the information that 
railway accidents occur at unexpected times, but does he 
really think that he alone was possessed of this valuable 
secret? His conclusion to this paragraph is most re- 
markable ; while it is perfectly evident that the highest 
possible retardation is exceedingly desirable, I give him 
credit for knowing that it is by no means the only require- 
ment which a good continuous brake must fulfil. And, 
taking him on his own ground, the rapid Westinghouse 
— is then not the one to choose, as I will presently 
show. 

Mr. Stretton states that he has “attended all the trials 
of brakes which have taken place _— last 22 
years,” and is therefore of opinion, &c. ell, then he 
must have been present at the Burlington trials of 1887, 
and must know that the brake which came out best, and 
received the highest commendation from the reporting 
committee, was not the Westinghouse, but the Carpenter 
electro-pneumatic, which, being perfectly instantaneous 
on trains of oa 4 length, ipso facto would admit of block 

ressures which, even with the latest form of Westing- 
ouse, are quite out of the question. Mr. Stretton thus 
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contradicts himself on every point, and he must really 
acquit me of captious cavilling if I decline to accept mere 
assertions as proof, do not for one moment question 
his ability to back his views by serious argument, but all 
T have ever read from his pen on the subjec) of brakes has 
had such a pronounced Westinghouse tint, that I fear his 
prejudice has, in this instance, got the better of his 
judgment, 

Mr. Stretton has evidently not taken the trouble to 
read my letter, or he would have refrained from asking the 
questions of his psnultimate paragraph. Let me, how- 
ever, respectfully point out to bim that he will find the 
answer he seeks in column 2 of page 743, and that I shall 
be pleased to give him any further enlightenment in my 
power that he may desire. 

Let me assure him, moreover, that my only reason for 
specifically alluding to him in my letter of Decomber 9 
was because he is well known as an authority on the sub- 
jact of brakes, and I therefore felt I need have no hesita- 
tion in crossing swords with one perfectly capable of de- 
fending himself. I must, however, confess to a sensa of 
disappointment in reading his letter, and my regret that 
such a veteran campaigner (I use the words in no disre- 
spectful sense) on the field of continuous brakes should 
have contented himself with raadom firing, and have 
pointed his mortars s> badly as to drop the shells into his 
own camp. If Mr. Stretton really believes that such 
proceedings are relevant and workmanlike discussion, I 
am not surprised that some of your correspondents refuse 
to take him au sérieux. 

I remain, Sir, yours faithfully, 


NovoyeE VREMYA. 
London, December 21, 1895. 





MILITARY HEADS FOR GOVERNMENT 

MANUFACTURING ESTABLISHMENTS. 

To THE Eniror oF ENGINEERING. 

Srr,—Many must have read with astonishment in your 
issue of the 13th inst. that ‘‘efforts are being made to 
reintroduca the vicious and extravagant system of 
military heads for the Government manufacturing estab- 
lishments,” which, as you say, means that “the actual 
work is done by civilian subordinates whilst an Engineer 
officer, who is. in the nature of things almost totally 
ignorant of modern machine shop practice and organisa- 
tion, puts his name to the plans prepared for him to sign, 
and receives a chief’s pay and prestige.” 

We learned from the correspondence in your columns 
last year that with slight alteration this description can 
be made to apply to every establishment or department 
presided over by a Royal Engineer officer. I do not pro- 
pose to go over that ground again, but it seems pertinent 
now to start an inquiry as to how, after the complete 
exposure of the want of technical training and experience 
of Royal Engineer officerz, they still get themselves 
selected for Government appointments, which should 
rightly be filled by the very best qualified engineers 
available, either by promotion, competition, or selection. 

I think the explanation may be found under three 
heads : 

1. The traditional conservatism of Government depart- 
ments, the heads of certain of which were Ruyal Engineer 
officers in former years and so continue, although under 
entirely altered conditions of education among officers of 
the Army, and in the status of the engineering and 
kindred professions. ; 

2. The inference deduced from 1 by the general public 
and the non-technical press that Royal Engineers are the 
cream of the engineering profession, which is strengthened 
rather than weakened as years go by, in the absence of 
an authoritative pronouncement to undeceive them. 

3. The powerful trades-unionism among the officers of 
the Royal Engineer Corps, among whom are many dis- 
tinguished soldiers and members of influential families. 

Influence will ever continue a valuable possession, even 
in the best administered public service, but in our time 
the public press is a powerful safeguard against the un- 
restricted use of it. Correspondence confined to technical 
journals and the reiteration of innumerable technical 
blunders committed by Royal Engineers (which would be 
quite incomprehensible to laymen) can, I fear, do com- 
paratively little good. But once get the public and the 
popular press to understand the true qualifications of 
Royal Engineers, and not even a powerful Conservative 
Government like the present will attempt to perpetuate 
the public scandal under discussion. It may even 
surmised that responsible Ministers appoint Royal 
Engineer officers in preference to civil engineers very 
often in ignorance, and that enlightenment would make 
them no longer willing to do so. , : 

Among professional engineers, &c , very little import- 
ance is attached, for instance, to reports on railway and 
other accidents made by soldiers acting as inspectors 
under the Local Goverament Board and Board of Trade. 
The public and the press, of course, believe that these 
are always drawn up by the very best qualified experts 
available, thus perpetuating the fallacy I have put 
forward in 2. But reports on railway accidents have more 
than once been loudly challenged in well-informed 
quarters as wrongly attributing blame, and making quite 
impracticable suggestions for their future prevention. 

A few months ago your contemporary The Engineer 
vehemently attacked these same soldier inspectors, in- 
stancing some impossible electric lighting regulations 
drawn up by Major Cardew, and the Board of Trade 
have, we see, been obliged to — Lord Kelvin and 
Mr. W. H. Preece to assist the gallant Major to amend 
them, their joint recommendations appearing in your 
columns of December 13, , 

It, therefore, resolves itself into a question as to how 
best to thoroughly open the eyes of the publicin a matter 
which it necessarily finds difficult either to understand or 





to take any great interest in, and I would ask whether it 
would not be reasonable to look to the Institution of 
Civil Engineers and the Royal Institute of British 
Architects to take some action in this direction. 

What is required is the same active influence from these 
bodies in the interests of the professions they represent 
as is always forthcoming from the Royal Colleges of 
Physicians and Surgeons on behalf of the medical pro- 
fession. Ib is surely an insult to civil engineers and 
architects as professions that Royal Engineer” officers 
should be directors of ‘engineering and architectural 
works to the Admiralty and War Department (by the 
simple expedient of signing their names to drawings and 
specifications prepared by qualified civilians), even if the 
civiliansemployed in these departmentsare not dissatisfied. 

Oa this latter point the opinion of ‘‘ An Accountant 
Clerk” (in your issue of December 13) can scarcely be 
accepted as representative of the Admiralty Works Da- 
partment, nor does the pracise status of that gentleman’s 
appointment appear at all material to this discussion. 
As to the sister service, the letter of ‘‘ Assistant Surveyor 
R.E.E ,” in your issue of November 29, seems to show 
that discontent in his department is as strong as ever. In 
your same issue appeared a letter signed ‘“‘ Some Engineer 
Officers and Ovhers,” the opening paragraphs of which 
furnished renewed evidence that some Royal Engineer 
officers at least recognise that their present organisation 
requires improvement. (When some of your correspon- 
dents, with time and talents for solving acrostics, have 
unravelled the meaning of the rest of that letter, we may, 
perhaps, hope to see its proposals discussed.) Recent 
changes at the War Office clear the way for such re- 
organisation, and, as the interests of civil engineera and 
architects are necessarily involved, shoald not these pro- 
fessions fairly ask to bse consulted in it, and take even 
some initiative in bringing it about? 

If a precedent is needed, there is the letter addressed 
by the President of the Institution of Civil Engineers to 
the Secretary of State for India on the employment of 
military and civil engineers in the Indian Pablic Works 
Department, referred to by ‘‘ An Indian Engineer” in 
your issue of — 20, 1894 (from page 47 of Par- 
liamentary Paper No. 193 of 1892). 

I only again quote your correspondent ‘* Au Accountant 
Clerk” for his reference to what he calls “‘nom-de-plume 
signed ” letters, which, I fear, represents the view of 
most outsiders. There ssems no reason for ‘‘ An 
Accountant Clerk” not having acted up to his principles, 
and he does not even suggest an excuse for his glaring 
inconsistency. But I think it was pointed out once before 
in your columns that the best-informed engineers on this 
subject have professional connections of some sort with 
Royal Engineer officers, and are, therefore, in the best 
position to write on ib, but in the worst for doing so over 
their real names. 

It would certainly be a great advantage if men, 
eminent in their profession and independent of such con- 
siderations, would contribute their views. It would, for 
instance, be interesting in the extreme if Lord Kelvin 
and Mr. W. H. Preece could be induced to divulge the 
exact extent to which they are indebted professionally to 
their military colleague in drawing up their recommen- 
dations to the Board of Trade on electric lighting. 

Tan, &c., 
AN INTERESTED ONLOOKER. 





THE KANE-PENNINGTON MOTOR 
To THE EDITOR oF ENGINEERING. 

Sir, —Having now seen and handled the above motor— 
by the genial courtesy of Mr. Pennington—I am the 
better able to refute the conjectural aseertions and ill- 
natured remarks of Messrs. Roots and Venables. 

These gentlemen, by their own showing, are not im- 
partial critics. Can they deny this? 

I gladly find that I am warranted in saying there is no 
reason to retract a sing’e word in my letters. It is fully 
as remarkable and unique an engine as I stated in the 
first place. 

Messrs. Roots and Venables’ ‘‘ calculated” thickness 
of cylinders is wide of the mark; and yet the weight is 
not in excess of that stated ; but thin as the cylinders are, 
they give an abundant factor of safety (showing some- 
thing wrong again in the ‘‘calculations” of these gentle 
men); in fact, the structure is such that there is ample 
strength and rigidity everywhere, and nothing trashy 
about io. Unfortunately there are some strangely con- 
stituted persons who cannot endure the sight of success 
or prosperity in others, and act accordingly. 

T am, Sir, 
Yours faithfully, 
SIDNEY 
Old Charlton, Kent, December 21, 1895. 


. HOLLANDS 





To THE EpiTor oF ENGINEERING. 

Sir,—I have just arrived here from the States, and 
to say that I am very much obliged to you for the kin 
mention of the Kane-Pennington —_— in your great 
paper, which is without doubt the authority for the world 
1n its particular line. 

I do not wish to fill the columns of your valuable publi- 
cation with a lot of nonsense, but would like to state a 
few facts with reference to the Kane-Pennington engine. 

In the first place, Mr. Thomas Kane, whose name is 
associated with mine, is the head of the firm of Messrs. 
Thomas Kane and Co., one of the oldest and most reliable 
concerns in the States. Mr. Kane is a gentleman of some 
60 years of age, and has attained his great success by 
buying new inventions, and manufacturing as well as dis- 
posing of patent rights. He is the owner of many 
factories, and is esteemed as being one of the most 
able and leading citizens of Chicago. In the engine de- 
partment of his business he has manufactured both gas 





and oil engines, extending back for a period of ten years. 
He has probably sold as many engines in the States as any 
one American manufacturer. 

Mr. Kane first saw this engine running at a bicycle ex- 
hibition, and after examining its merits and makin 
many tests, he made a proposal to me, which I Proms: | 
viz., to buy the invention for a sum of money which would 
seem fabulous to many. However, Mr. Kane has been 
very successful in this matter, and has already reaped a 
rich reward over and above what he originally invested in 
the concern, from rights which he has sold. 

The English patents were bought by parties who had 
looked all over the world for a first-class oil engine, and 
by gentlemen thoroughly understanding their business. 

he contract was closed while these gentlemen were in the 
States, ab Mr. Kane’s office, the conditions requiring the 
vehicles and engines to be brought to this country, and 
that I should accompany the same in order to give the 
necessary instructions for manufacturing. Since my visit 
to this country I have had the pleasure of meeting many 
gentlemen of a high degree of intelligence in the matter 
of explosive engines, both. gas and oil, and I have as yet 
to find the first who, after looking thoroughly into our 
engine, has anything but the highest praise to offer in its 
favour. Iam not over here to attack any particular make 
of engine, neither do I wish to be antagonistic in any 
way, but I am simply ready to deal with plain cold facts, 
and am prepared to substantiate the same. 

With reference to the letter in your recent issue, signed 
**Roots and Venables,” I would respectfully state that 
these gentlemen are surely very much agitated over the 
success of the Kane-Pennington engine. They will 
please remember that the Kane-Pennington engine, made 
of tubing, was first constructed in the year 1890. Again, 
it will be remembered that any engine of merit should be 
referred to in the columns of leading scientific papers in a 
somewhat different manner to that in which they have 
thought fit to treat it. It would seem that some people 
never get their names in print, except by putting their 
signature to an individual letter. I would consider this 
a very cheap way of advertising indeed. These gentlemen 
have stated that at a discussion at the Soriety of Arts, in 
which Mr. J. B. Carse took a prominent part, an engine 
was shown which was soldered tcgether in the working 
ae This statement is false, and is entirely mis- 

eading. 

With references to dust entering the ends of the 
cylinders of our bicycle engines, we would state that each 
engine, as ib is put on a machine, is equipped with a pro- 
tector, fitted as follows: The cylinder extends beyond 
the end of the stroke of plunger, and a metal ring, 
covered with a piece of muslin fabric, the size of the dia- 
meter of the cylinder and funnel shape, is fitted loosely 
around the connecting-rod. This fabric is coated over 
with boiled linseed oil, making it as nearly non-pervious 
as possible. Owing to the fact that the fabric is flexible, 
the connecting-rod works up and down through the loore 
opening in the small end of the funnel-shaped fabric, and 
the larger end is made fast to the end of the cylinder, a 
metallic ring being used as a spring to hold it in place. 
This ring is easily and quickly detached from the 
cylinder. However, we have run these engines over roads 
without the use of the covering. 

Had these gentlemen experience in motors for vehicles, 
they would understand that there is one place about a 
vehicle driven by a motor where there is much more dust 
taken in than can be taken in at any other point, and 
that is at the air inlet of the motor. This we have pro- 
vided for as follows: A small silk sponge is thoroughly 
soaked in water, and slightly squeezed out. It is then 
applied over the air inlet. The dust accumulates on the 
sponge, and in the course of several hours’ run it should 
be again washed out and applied as before. 

With reference to the workmanship of our motors, I 
am very willing to admit that. work done in England is 
in quality superior to what is done in the States, I 
mean to be fair in this matter, but would say this, that 
if these gentlemen have a thotor which has a great ad- 
vantage over all others, as they claim, it would nob be 
necessary for them to do another day’s work, as they 
would receive more money for it than they could possibly 
attend to. ‘ 

I wish to say here that the Kane-Pennington engine 
has been run at a speed of 2000 revolutions per minute, 
runs without carburator or water jackets, will produce 
greater efficiency with the same amount of oil, weighs 
one-fourth less than any engine made, and can be manu- 
factured at one-third the cost of equal power of any other 
on the market. It can also use a greater range in variety 
of oils, and has fewer working parts, consequently less 
liable to get out of order. It is impossible for any acci- 
dent to take place in consequence of fire or heat, as there 
is no external fire. 

In conclusion, I wish to thank the editors of Enat- 
NEERING for the use of the columns of their paper, and for 
the courteous treatment and kindness extended to me 
during my stay in England, and the public for the great 
interest they have shown in the engine which I re- 
present. 

Sincerely yours, 
E. J. PENNINGTON. 

H6sel Métropole, London, W.C., December 24, 1895, 





ARGENTINE RArItways.—Mr. H. Loveday, traffic super- 
intendent of the Buenos Ayres Great Southern Railway 
has been appointed general manager of the Central 
Argentine Railway, in succession to Mr. J. Craik. who is 
about to retire. The Argentine Minister of the |Interior 
has prepared a message to the Argentine Congress, sub- 
mitting for approval certain ments which have been 
provisionally arrived at with some of the Argentine 
guaranteed railway companies. 
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Fig. 1. 


A SAFETY mounting for preventing explosion of 
kitchen boilers connected with bath-heating apparatus 
has recently been brought out by Mr. S. W. Barnaby, 
M. Inst. C.E. 

It comprises in one small and compact fitting an 
arrangement for maintaining a constant circulation of 
the water during frost, a means of testing circulation 
and detecting stoppage of the pipes should such occur, 
and a safety valve. 

Numerous explosions, which in some cases were 
attended with fatal results, took place last winter, 
during the severe frost, in boilers fitted behind kitchen 
ranges. They were caused by the water in the boiler 
or in the pipes connecting it with the tank in the roof 
becoming frozen during the night, and thus preventing 
the escape of steam formed in the boiler when the 
kitchen fire was lighted in the morning. When the fire 
goes out atnight, the hot water collects in the tank at the 
top of the house, the colder water remaining in the 
boiler, and as this is exposed to the cold draught of the 
chimney, it is more likely to be frozen than might 
at first sight be supposed. When the boiler is easily 
accessible, all that is required is a safety valve placed 
on it in a position where it can be seen; but if the 
boiler is placed, as it often is, in the brickwork behind 
the range, the fitting of a safety valve directly upon it 
is an expensive and unsatisfactory expedient. If the 
valve cannot be examined, it may set fast, or it may 
leak and cause the boiler to be corroded. The fitting 
illustrated is intended to be used in such cases, and 
would be placed upon the hotter of the two cir- 
culating pipes in a suitable place in the kitchen, 
and it can be fitted up without disturbing the range. 
It consists, first, of a three-way cock, the handle 
of which, when in its normal position, hangs down as 
shown in the illlustration. By turning it through a 
right angle, so that the pointer is in a line with the 
pipe above it, the water will flow out through the test 
cock if the pipe between it and the tank above is free. 
By turning the handle in the opposite direction, so 
that the pointer is in a line with the pipe below it, 
water will again flow out if the remaining portion of 
the pipe, the boiler, and the other circulating up to 
the tank above, are all free, but it will not flow if 
there is a stoppage anywhere in the system. In times 
of severe frost a gas burner or spirit lamp placed 
under the cast-iron hood at night will keep the water 
slowly circulating and thus prevent a freeze, and upon 
a branch a safety valve of any satisfactory pattern is 
fitted as shown. 

The bottom rim of the hood is flanged to form a save- 
all and catch any water leaking from the cock or from 
the safety valve, and also the water which issues from 
the test cock when it is being used. A pet cock is 
fitted to empty the save-all when full. In some 
districts the water is of such a calcareous nature that 
a hard deposit is rapidly formed in the circulating 
pipes, which in course of time will stop them up, and if 
the pipes are not frequently examined and renewed, 
there is great danger of explosion. 

This apparatus affords a simple means of testing the 
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condition of such pipes without taking them down, as 
is now necessary. The fitting is manufactured by 
Messrs. Thornycroft and Co., of Chiswick. 





THE VILLA MANTLE FOR PROTECTING 
RIVER BANKS. 

CapTain EApDEs was, we believe, the inventor of the 
mattresses used on the Mississippi to control the 
erosion of the banks. These mattresses were made of 
small timber, brushwood, &c., woven together with 
wire, and sunk over the spot to be protected by 
loading with stone. Where constantly submerged, 
such mattresses have proved of excellent service, as, 
under these conditions, timber will last for an indefinite 
period. This is not the case, however, when the con- 
ditions are such that the mattress is liable to be 
repeatedly laid dry and again submerged. A form of 






























































mattress or mantle not open to this objection has, 
however, been devised by Signor Giovanni Villa, an 
Italian engineer, and is now being introduced into 
this country by Villa’s Patent Mantle Syndicate, of 
5, Rumford-place, Liverpool. As shown in the 
engraving above, this mantle consists of a series of 
perforated bricks or tiles strung on to zine or other 
suitable wires, and laid over the bank to be protected 
from scour. The wires prevent the displacement of the 
tiles by the wash of the stream, and in a very short 
time the silt deposited from the river and the growth 
of vegetation where possible render the mantle an 
integral part of the bank. The system has already 


different parts of Italy, Thus a strip of the bank of 
the River Olona, near Milan, nearly 1000 yards in 
length, was dealt with in this way five years ago, and 
on a recent examination proved in excellent condi- 
tion. Similar results have been obtained in the case 
of protection works carried out on the banks of other 
streams. In particular the French Government have 
adopted it in some works at Bougival, on the Upper 
Seine. The cost is said to be very low, and the work 
can be executed very rapidly, as much as 165 yards 
being laid per day by one machine. 





INDUSTRIAL NOTES. 

TuE state of employment, as disclosed by the 
statistics rendered to the Labour Department of the 
Board of Trade, was better in most of the principal 
industries during the past month. On the whole, 
there was a distinct improvement as compared with 
the corresponding pericd of last year. The percentage 
of unemployed was, in fact, lower than in any month 
since November, 1891, and this, too, in spite of the 
adverse circumstances attending the dispute at Belfast 
and on the Clyde in connection with the shipping 
trades. The improvement would have been more 
marked if the workpeople indirectly thrown out of 
work by those disputes had been excluded from the 
figures given. In the 88 trade unions, with an aggre- 
gate membership of 396,495, making returns, 16,886, 
or 4,26 per cent., were unemployed. In the previous 
month the percentage was 4.87, and in the corre- 
sponding month of last year 7 per cent. The chart 
line shows that in the inclement month of January last 
the curve line went up, though only slightly ; but 
from that date there has been a downward tendency 
from 8.2 down to 4.2, or nearly one-half the total per- 
centage. The proportions of unemployed in the 
several unions may be thus classified: In 68 unions, 
with 313,917 members, under 5 per cent. were unem- 
ployed, and of these in 52 unions, with 185,691, the 
unemployed were under 3 per cent. In eight unions, 
with 31,541 members, there were from 5 to 7 per cent. 
out of work, and in 12 unions, with 51,037, the total 
percentage was over 7 per cent. out of work. Had 
there been no labour disputes to swell the totals and 
increase the percentages, the state of employment 
would have been far better than at any period for the 
last five years. The present outlook, taking the dis- 
putes at Belfast and the Clyde into consideration, and 
the unsettled condition of things between the United 
States and this country over the boundary question 
in Venezuela, points rather to an increase of the un- 
employed than to its decrease. But it is to be hoped 
that both questions will be settled ere the new year 
well sets in, so as to brighten the prospects. 

The state of employment in the various industries 
included in the aggregate returns may be summarised 
as follows: In the coal-mining industries there was an 
improvement in the average amount of time worked 
at the collieries, Returns were received from the 
owners of 923 pits, at which 243,631 workpeople were 
employed ; at these pits the average number of days 
worked per week was 5.08, as compared with 5.03 in 
the previous returns, and only 4.80 in the correspond- 
ing month of 1894. The proportion of unemployed 
miners in Durham and Northumberland was 2 per 
cent., as compared with 1.9 per cent. in the month 
previous, showing a small increase in the number out 
of work. In eight of our great coalfields, including 
Scotland, South Wales, and Monmouth, the average 
was from 5 days per week to 5.45 days per week, and 
in six of the large areas the average ranged from 5,11 
to 5.45 days per week. In Yorkshire, the Midlands, 
and North Wales the average was from 4.64 days per 
week to 4.95 days per week. The mean averages were : 
In eight large areas, or 61.7 per cent. of the total, the 
time worked was 5.20 days per week ; in the other 
seven districts, representing 38.3 per cent., the time 
worked was 4.88 days per week. In four districts 
only was the mean less than in the corresponding 
period of last year, in one of which, Ireland, only 125 

ersons were employed. So that the coal trade has 
foe fairly well employed, but in Yorkshire the 
average was only 4.92 days. 
In the ironstone mines the average time worked at 
103 of those mines and open works, employing 13,349 
workpeople, was 5.74 days per week, as compared 
with 5.59 in the previous month. In the pig-iron 
industries the number of furnaces in blast, by 111 
ironmasters, was 321, one more than in the previous 
month, and 15 more than last year. The number of per- 
sons employed was 20,672, being an increase of 155 over 
the previous month. In the steel and tinplate works. 
owned by 177 employers, there were 64,870 work- 
people employed, as compared with 63,340 in the 
month previous. There was also an increase in the 
total number of tinplate mills in operation, the total 
being 206, owned by 40 tinplate manufacturers, as 
compared with 205 in the month previous. This shows 
an increase of over 1685 in employment in those works 
alone in the month. 








been tested practically on a fairly extensive scale in 
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trades has improved, in spite of the dispute at Belfast 
and on the Clyde, for the percentage of unemployed fell 
from 5.7 in the month previous to 4.7 last month. In 
the corresponding period of last year the number out 
of work was 8.7 per cent. of the total members in the 
unions. The shipbuilding trades also improved, the 
proportion of unemployed members of the unions being 
10.2 per cent., as compared with 12 per cent. in the 
month previous, and 17.4 per cent. at the same date 
last year. Here again the improvement would have 
been still more marked if there had been no dispute 
with the engineers, moulders, &c., at Belfast and on 
the Clyde. 

The building trades have suffered a slight seasonal 
decline in the state of employment, but, on the whole, 
they are very well employed for the season of the year. 
The percentage out of work was 2.1, as compared with 
1.9 in the previous month. This is much better than 
at the same date last year, when the proportion was 
42 per cent., or double that of this date. The fur- 
nishing and woodworking trades also show an increase 
in the percentage of unemployed—from 2.6 to 2.9 per 
cent.—but at the same date last year the proportion 
out of work was 4 5 per cent. 

In the leather trades there has been a further im- 
provement, the number of unemployed having fallen 
from 2.6 per cent. to 2.3 per cent.; last year at the 
same date it was 7 per cent. But in the boot and 
shoe trades employment has been rather more quiet, 
short time being worked in some of the chief centres. 
In the clothing trades there has been only moderate 
employment, the bespoke branches being rather dull. 
In the cotton industries spinners and weavers have 
been only partially employed. In the woollen and 
worsted trades overtime is being worked. The hosiery 
trades are well employed. The silk trades are busy, 
full time, and even overtime, being worked in some 
cases, 





The number of fresh labour disputes in the month 
was only 38, as compared with 77 in the previous 
month, and 56 in the corresponding month of last year. 
Only one of the 38 was a large dispute, involving the 
combined lock-out and strike on the Clyde, in which 
3200 engineers were involved. Of the total, ten dis- 
putes were in the textile trades, mostly of a technical 
character ; nine in the shipbuilding and engineering 
trades, five in the mining industries, four in the metal 
trades, two in the building trades, one in the clothing 
trades, and seven in the various other industries. In 
36 out of the 38 disputes there were 11,576 work people 
involved, being an average of 321 perzons to each dis- 
yute, as compared with 240 in the previous month. 
Reuven old disputes were settled, affecting about 
2940 persons, At the end of the month there were 
28 old disputes and 11 new disputes unsettled. The 
chief of those are the disputes at Belfast and on the 
Clyde, where some 4526 are engaged, and about 
6500 are idle in addition to those involved in the 
struggle. There were various changes in the rates of 
wages, affecting some 17,350 workpeople. Of this 
number only about 50 sustained a decrease, while last 
year atthe same date 117,000 suffered reductions. 
The increases include 5400 ironstone miners in Cleve- 
land, 7000 quarrymen, and 350 iron-plate workers, 
and 730 building operatives. Some 3000 workpeople 
had their hours of labour reduced, amongst whom 
were 2900 building operatives. The reportsso far are, 
therefore, favourable to labour, for only 50 suffered a 
reduction in wages, while 17,300 had the advantage 
of an increase, and there was no increase in the hours 
of labour, but a decrease affecting 3000 workers. The 
dock and riverside labourers were well employed in 
London, and there were no disputes of any consequence. 
Generally the outlook at the near approach of Christ- 
mas was fairly good, except for the disputes in con- 
nection with the shipbuilding trades. 





The report of the Boilermakers and IronShip Builders 
for this monthismore than usually interesting, especially 
in connection with the Belfast and Clyde disputes. 
The total number of members in receipt of benefit was 
6601, as agairst 6325 last month. The increase is 
mainly by unemployed, but there is also a large in- 
crease of sick members. The cards granted were 44, 
as against 61 last month. Members signing the vacant 
book 2018, as against 1879; members on donation 
2839, as against 2754; superannuation 450, decrease of 
one ; members on the sick list 1250, as against 1180. 
The percentage out of work has increased from 11.8 
last month to 12.4 this month. There has also been a 
large increase of expenditure, but mainly owing to its 
being five weeks’ expenses instead of four. There has 
been an increase of members to the extent of 100, not- 
withstanding that 149 have run out of benefit in the 





the employers on the Tyne, Wear, and Tees have 
joined the federation. In so far as the members of this 
union are concerned, it is stated that the employers at 
Belfast and on the Clyde have kept them as well em- 
ployed as the state of affairs would permit. The vote 
of the branches affected has been in favour of the 
settlement. The only objection was by six branches 
out of 26, and their objection was to the words ‘‘ if 
the state and prospects of the two districts warrant 
it.” In reply to the letter of Mr. Knight, the secre- 
tary, Mr. J. Muirhead, the secretary of the employers’ 
association, has stated that the advance of 5 per cent. 
on piece rates, and ls, per week on time rates, will be 
given to the members of the society on February 3 
next All matters have thus been settled in so far as 
the Boilermakers and Iron Ship Builders are concerned, 
but, of course, the members are affected by the atti- 
tude of the engineers and iron-moulders at Belfast, 
and the lock-out on the Clyde. 


The dispute at Belfast and on the Clyde continues, 
and there is no indication of any resumption of nego- 
tiations for its settlement. The conference was to 
have re-assembled last week, but it was found that 
there was really nothing worth conferring about, and 
a further meeting has been deferred for a time. 
Meanwhile the position remains unchanged. There are 
the employers’ offers, and their rejection by the men; 
on the other hand there are the men’s terms, and their 
non-acceptance by the employers. How small the 
actual difference was shown last week in ‘‘ Industrial 
Notes.” The men on strike are, of course, well sup- 
ported by the weekly allowance of the various unions, 
and the non-union men by levies and subscriptions. 
The men thrown out of work by the dispute are also 
supported by their respective unions—the Boilermakers 
and Iron Ship Builders, by the Shipwrights, and others, 
as the men are placed on donation benefit. But there 
are a large number who are affectel by the dispute 
and have no kind of fund to fall back upon, and among 
these there is acute distress. At Belfast it is reported 
that the distress is very acute, in spite of all that has 
been doneand is being done to relieve it. It appears 
that the various firms have been doing all they can to 
keep at work men at the trades not concerned in the 
dispute; but this is only possible to a limited 
extent, and, therefore, there is suffering all along the 
line. It was rumoured that the shipwrights were 
likely to be involved in the struggle, but there does 
not appear to be any solid foundation for the report. 
A graver outlook is looming apparently by the pro- 
posed joint action of the employers on the Tyne, the 
Wear, and possibly the Tees. But whether this action 
will be merely one of support, with masterly inactivity, 
or a more decided course of action, remains to be seen. 
There is a natural antipathy on the part of the em- 
ployers to extend the dispute, but in times of heated 
antagoniem ordinary prudence is set aside. The pro- 
bability is that the sympathetic action of other em- 
ployers will not go to the extent of any lock-out in the 
places mentioned. 


The condition of the engineering trades in Lancashire 
continues to improve, and the more recent indications 
of improvement are in those branches which had been 
most behind, notably for railway material and stock. 
Locomotive buildersare filling up their order-books with 
a considerable weight of work, which in one case will 
keep them well employed all through 1896, and in 
another case for the first half of next year. Other im- 
portant inquiries lead to the belief that further large 
orders will be secured at an early date in the Lanca- 
shire districts. In the other chief and general 
branches things remain about the same, with no 
tendency to retregression from the improvement at- 
tained. All through the outlook is regarded as satis- 
factory. 





In the Wolverhampton district thereis the usual quiet- 
ness towards the close of the year. There has been less 
actual buying than for some weeks past, but manufac- 
turers are well supplied with orders, and negotiations 
for the coming year keep prices up to the improved 
rates. Finished iron is in steady demand for consump- 
tive purposes, and the works all over the district have 
been in full swing up to the holidays. There has been 
a falling off in booking orders, as merchants and 
agents for export houses seem to be holding back for 
the new year. Prices for some inferior classes of iron 
have been a little weaker, but apparently only because 
some were anxious to rush through all the business 
possible ere the close of the year. But stocks 
generally are very low, so that there is no difficulty on 
the part of makers to keep up the recent advanced 
prices, except as to branded bars, which continue 
weak, The prospects for the new year are good, as 


month. With respect to the Clyde and Belfast dis-| large foreign and colonial orders are expected, unless, 


pute, the report states that it isin a very unsatisfactory | 
condition, producing disastrous results. If these dis- | 


indeed, political complications should arise to damp all 
hopes. Stamping sheets, boiler-plates, and tank-plates 


utes were settled, there would be a good run of trade. | are in fair demand, and for tube strip, hoops, and rods 
he amount of work in hand is large, and there is a| thedemandis good. Steelmakers are in receipt of good 
general upward tendency all round. The north-east | orders for nearly all classes of steel. The constructive 


coast is not affected by the dispute, but it is stated that | branches are good, less than 1 per cent. being unem- 











ployed. Heavy iron founders are better employed, only 
four reported out of work over a tolerably large area. 
Iron door and safe makers are fully employed, none 
outof work, Bridge and girder constructors and boiler 
and tank makers are also fully employed. Toolmakers, 
machinists, and cycle-makers are moderately well 
employed. The electrical trades are all busy, extra 
time being worked, and at the railway sheds all 
branches are fully employed. In nearly all the hard- 
ware branches the men are busy, in some cases over- 
time is being worked. There is ecarcely a branch 
which can be regarded as slack, though some are busier 
than others. ‘The prospects for the coming year are 
good all over the district, and it is expected that 1896 
will be a busy and a prosperous year all round. 


In the Birmingham district the near approach of the 
Christmas holidays tended to slacken off work in the 
iron and steel trades, in so far as heavy business was 
concerned, The engineering trades have been fairly 
busy ; of the six branches in the society, three report 
trade as good, two as improving, and one as moderate, 
so that generally it may be pronounced as good. The 
railway, ammunition, and cycle works are the busiest ; 
in all those branches the men have been working over- 
time, very few being unemployed. In all branches of 
the brass and copper trades the men are well employed ; 
some are working overtime. In the other metal 
trades the workers are fully employed—iron-plate 
workers have no members on short time; bedstead- 
makers are on overtime ; metal-rollers, filesmiths, and 
others report trade as good or improving. In the lighter 
branches of electro-plate, jewellery, &c., trade has been 
busy, the workers having to make overtime. Most of 
the other local trades, not in the iron, steel, and metal 
branches, are also busy. There are no serious labour 
disputes, that in the Lye district being settled. In 
the South Staffordshire district most of the trades are 
busy, nailmakers and chainmakers being fairly well 
employed. 





The report of the Associated Moulders of Scotland 
reports a large increase of idle members, in consequence 
of the engineers’ dispute on the Clyde, not from any 
falling off in trade, which has really improved. It 
counsels conciliation as regards the struggle now pend- 
ing, but points out that the idea of ‘smashing the 
unions ” is ridiculous. Trade unions are recognised as 
a necessity, they are recognised and protected by Jaw, 
they are the only real basis for labour negotiations 
on a large scale, and their repudiation by employers 
only brings about anarchy in the labour world. The 
question of demarcation of labour in some branches 
has brought about a little trouble in one or two dis- 
tricts between the society and the boilermakers. These 
disputes are to be dealt with by a conference of the 
representatives of the two unions. 





The question of ‘‘ ruinous competition in the coal 
trade” is alluded to by Mr. Pickard, M.P., on behalf 
of the Miners’ Federation, and the employers are 
given to understand that no reductions in wages can 
be allowed under the plea of decreased prices by the 
conciliation board. But the period for the fixed rates 
of wages has not yet expired, and therefore the ques- 
tion cannot arise at present. 


It is reported that, in connection with the strike of 
4000 employés of the Union Traction Company at 
Philadelphia, some 300 cars have been wrecked. The 
postmaster has called for Federal forces to protect the 
postal service. The union men allege that they are 
not responsible for the destruction of the cars or for 
the violence. It seems strange that in the “ City of 
Brotherhood ” there should have been such a vast de- 
struction of property owing to a labour dispute. We 
have had some scenes of violence in this country in 
bygone days, but no such reckless wanton destruction 
as in the United States. 





Tue Unirep States Navy.—Mr. Hitchborn, chief con- 
structor of the United States Navy, has prepared a report 
in which he states that 300,000/. will be required for re- 
“a this year so as to keep the navy of the United 

tates in a condition of full efficiency. Mr. Hitchborn 
recommends an increase in the number of dry docks at 
the United States Navy yards. 





JAPANESE Ratitways.—Railway construction in Japan, 
which was temporarily interrupted during the late war, 
is again becoming active. A sum of 4,400,000/. has been 
voted for the construction of a double line, 376 miles 
long, between Tokio and Kobe, passing through the prin- 
cipal commercial and industrial centres of Japan, viz., 
Yokohama, Kioto, and Osaka. Numerous other lines 
have been projected in different parts of the empire. 
Official figures state that in March, 1895, there were in 
Japan 29 railway companies, with 2193 miles of line, of 
which, however, only 1549 miles have been opened for 
traffic. In addition, there were State railways, aggre- 
gating 580 miles of line, completed, and 398 miles in 
course of construction. The total capitalisation of the 29 
corporations mentioned is about 16,000,000/., and that of 
the Government lines 14,000,000/. 
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SHIPBUILDING AND MARINE ENGINEER- 
ING IN 1895. 

Wnhritine at a time when the great marine industry 
is almost at a standstill owing to the sullen unreason- 
ableness of a large body of workers, it is impossible to 
take a very hopeful view of the situation. The con- 
tinuance of the engineers’ strike must have baneful 
results, for there is no doubt it is giving foreign com- 
petitors an opportunity of which they will be very 
ready to avail themselves. But for this regrettable can- 
flict there are elements in the situation to encourage 
hope. There is work ahead ; the volume of it will be 
determined by the prices offering, and these rates can- 
not be much higher than those ruling during the past 
two years. Freights do not show any very appreciable 
advance, and owners have distinctly awakened to the 
fact that only the most economically equipped vessels 
can successfully work at freights now obtainable. This 
explains the abnormally large number of vessels lately 
broken up, totalling 40,000 tons to 60,000 tons per 
quarter, and the disposition to build large steamers of 
5000 tons or 6009 tons, with cargo capacity of 8000 tons 
or 9000 tons. 

Moreover, the summation cf the year’s production 
does not indicate any great surplus of tonnage, as in 
some previous years, so that there is likely to be con- 
tinued building if prices encourage it. The tonnage 
for the year, including all craft, is 1,139,544 tons, but 
deducting the very large total of warship tonnage for 
our own and foreign navies, the merchant tonnage 
comes out at 994,292 tons. It may be taken that of 
this only 920,000 tons represent sea-going craft. This 
production is fully 10 per cent. less than the average of 
the past six years, but this year there has been such 
a preponderance of steam tonnage that the apparent 
decrease is counterbalanced, and the carrying efficiency 
of the tonnage, as we shall presently show, is even 
greater than the average. Another remarkable fact is 
that the home tonuage showsa decrease of 200,000 tons, 
but there has been an increase in foreign tonnage 
of 120,000 tons, the ratio of foreign tonnage to total 
being 25 per cent. instead of 14 per cent. The 
other element in bringing the total up to last yeat’s 
figure is the large number of warships constructed. 
They total 145,252 tons, the ratio of warship to mer- 
chant tonnage being 14.68 per cent. Had the Govern- 
ment not ordered these vessels, and foreign patronage 
been withdrawn, the total would have been only 
719,199 tons. Ia other words, foreign orders alone 
provided work for one-fourth of our shipworkers, and 
keen cutting alone can insure a continuance of those 
foreign orders. ‘That fact should be remembered by 
the men, for itis as idle as it is conceited to think that 
foreign builders are not approaching the same degree 
of excellence and the same economy in construction as 
characterises the work of the best of British firms. 
Evidences of that accumulate. 

Tas.Le I.—Aggregates of Production in the United 

Kingdom, 
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1895. 1894 | 1892. 
a. tons tons | tons tons 
Steamers* .. — ..| 1,003,056 | 966,219 | 749,888 | 974,826 
Sailing ships .. rr 66,138 109,384 134,036 275,136 
Totals .. — ..| 1,069,194 | 1,075,603 | 883,874 | 1,249,962 
British Navy yards .. 70,350 26,700 | 31,640 60,450 
Grand totals. | 1,139,544 | 1,102,303 | 915,514 nae 
Fureign-owned _ ton- | | 
tage .. = - | 275,093 | 154,789 | 158,292 188,312 
Per cent oftotal . 25.8 14.3 | 
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Total merchant ton. | 
naget ‘es ° 994,292 | 1,071,553 | 


872,449 | 1,131,816 





Per cent. of steam 
merchant tonnage | 
to total ve ois 93.5 9018 | £4.6 75.5 
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Indicated horse-p wer | 
of engines .. -. | 1,024,662 934,06 | 917,554 | 1,003,529 








Per cent. of all war-| ake 
ships to merchant! 
thips built .. . ..| 14.68 2.85 4.95 13.1 





* Ioclud:s warsbips built in private yards. 
t Excludes British and foreign warships. 
The total production of the private yards in the 
kingdom was 1,069,194: tons, the measurement of 
1017 craft of all sizes, from the tiny launch to the 
battleship Jupiter of 14,900 tons displacement, and 
the great cargo carrying ship of 10,077 tons, with a 
capacity for a cargo which a year or two ago would 
have required three ships. Of the number of vessels, 
however, only 350 can be ranked as sea-going craft, 
more than half the number |teing under 100 tons, 
while 625 are under 500 tons, and, as we have pointed 
out, the tendency to increase the size of vessels 
is still pronounced, The tonnage is practically the 
same as last year; the difference is only 6400 tons—a 
decrexse ; and even last year’s total, as shown on the 








diagram below, was not up to the average of some 
previous years. When comparison is made with 
the period 1889 to 1894, it would seem as if one-sixth 
of the men employed during that time were idle this 
year, especially in view of the more extensive use of 
shipyard machinery which is reflected in the rapidity 
of construction. Even this state of matters would 
have been very much worse had it not been for the 
large amount of Government work in progress in 
private works. The total merchant tonnage is the 
lowest for several years, with the exception of 1893. 
The average for the past five years has been over 
1,100,000 tons, and this year it is 110,000 tons or 
quite 10 per cent. less, a fact which brings its satis- 
faction to shipowners although not to builders. 

The Government work it, therefore, appears, has 
been considerably above the average of previous years. 
That was clearly shown in our article on warship 
building in last week’s issue (page 779 ante), but it may 
be interesting to state here that the British warship 
tonnage launched in private yards totals 66,412 tons. 
To this there falls to be added the Argentine cruiser 
Buenos Aires, built at Elswick ; six Spanish gunboats, 
built in the surprisingly short time of 13 weeks at 
Messrs. Thomson’s, Clydebank ; a Haytian boat, built at 
the Earle Company’s works at Hull ; a Russian trans- 
port, built at the Thames Iron Works, and several de- 
stroyers and other craft, the most notable being the 
Sokol, built by Messrs, Yarrow, and run on official 
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trials at 30 knots. These increase the warship tonnage 
built in private works to 74,902 tons—a total which 
has only once before been exceeded, in 1892, when, 
however, the naval work was more widely distributed. 

The satisfaction derived by the shipowner from the 
decrease in the merchant tonnage is largely affected 
by the greater preponderance of steam over sailing 
ships. It has been shown that the merchant tonnage 
has decreased 10 per cent., as compared with the aver- 
age for some years; but it does not follow that 
the carrying efficiency has correspondingly diminished. 
Four or five years ago the percentage of sailing ship 
tonnage to the total merchant tonnage was about 20; 
it seldom fell below 12 or 13. This year it is 64 per 
cent. In other words, the whole of the sailing ship 
tonnage is but 66,138 tons, of which 57 per cent. was 
constructed on the Clyde, nearly all by two firms, at 
Messrs. Russell’s and Rodger’s works. Four or five 
years ago the tonnage was 250,C00. The difference of 
some 180,000 tons could be made up so far as carry- 
ing efficiency per year is concerned by 60,000 tons of 
s‘eam shipping, so that a transfer of this total, with a 
decrease of 120,000 sailing ship tons, would leave the 
carrying efficiency the same, As a matter of fact, the 
decrease is really less, so that the comparative carrying 
efficiency is greater. Moreover, the development in 
the design of vessels in recent years has been very suc- 
cessful in the direction of increasing the deadweight 
capacity in greater proportion than the gross register 
tonnage, which is the basis of summation. Apart 
altogether, therefore, from the method of propulsion, 
each unit of tonnage represents a fractionally higher 
efficiency. The exact amount is not determinable. 

Foreign shipowners have more extensively patronised 
Britigh builders than for many years. Six and seven 
years ago, however, we sent more abroad even than we 
did th’s year, the foreign tonnage in 1889 having been 
293,093, and in 1890, 272,968 tons. There has this 
year been an apparent revival to 275,093 tons, the 
percentage of the total being 25.8 per cent., which is 
considerably above the average. But it must not be 
assumed that this is altogether a foreign tribute to 
our own idea of the superiority of all thivgs British. 
It is notorious that Germany and Belgium, like 
the United States, are moving forward in the matter of 
shipbuilding, and that they can, in some cases, com- 
pete with us in respect of prices. That has been 
demonstrated in connection with the large fast North- 
German Lloyd Atlantic steamers, and also in connec- 
tion with the Norwegian warships. But apart from 








this, there is the fact that the spasmodic increase in 
foreign-owned tonnage this year is largely attributable 
to two foreign companies. The China Steam Naviga- 
tion Company, largely of British proprietary, ordered 
from Messrs. Seott, of Greenock, ten vessels, aggregat- 
ing 26,068 tons, and these the firm constructed in nine 
months. The Russian Volunteer Fleet have had con- 
structed four large steamers by Messrs. Hawthorn, 
Leslie, and Co. and Messrs. Denny. These were 
somewhat exceptional orders, and indicate that the 
recovery of our foreign clientele may not, by any 
means, be permanent. 

The ratio of power to the tonnage of steamers 
appears high, .95 indicated horse-power per ton, but 
it should be recalled that the power includes the 
machinery of over 26 torpedo-boat destroyers, which 
scarcely average 260 tons, yet have, in most cases, 
4200 indicated horse-power engines. In the previous 
year there were 19 similar craft, which accounts for 
the large ratio last year also. If the merchant tonnage 
alone be considered, it is found that the mean power 
per ton is rather under .7._ Few vessels of high speed 
have been constructed. The great majority were 
heavy cargo carriers of 4000 or 5000 tons, with engives 
of 1500 to 2300 indicated horse-power, the latter being, 
perhaps, the exception. The total power, by reason 
of the large number of ‘‘ destroyers,” is considerably - 
above the average—1,024,662 indicated horse-power, 
of which 22,000 indicated horse-power for four war- 
ships falls to be credited to the Dockyard establish- 
ments—9600 indicated horse power to Chatham and 
the remainder to Devonport. The collective power for 
the kingdom is greater than in the preceding three 
years, as shown in Table III., but in 1890 the total 
was 54,000 indicated horse-power greater. 

As to the type of machinery, we recognise from a 
careful examination of the individual returns that the 
quadruple-expansion system does not seem to make 
much progress. Indeed, fewer engines of this type 
have been constructed than was the case a year or two 
ago. Messrs. Denny have not constructed any quad- 
ruple engines for screw steamers, nor have Messrs, 
Fleming and Ferguson nor Messrs. Rankine and Black- 
more, and these firms, more than any other, were 
associated with the introduction of the quadruple 
syster. Steam pressures‘ of 200 Ib. are readily utilised 
with triple expansion, and theré is a disposition to in- 
crease the number of cylinders to four, the interme- 
diate exhausting into two low - pressure cylinders, 
Again, in small coasting steamers there is a ten- 
dency to go back to the compound, the belief being 
that it offers less trouble in the hard working to which 
these steamers are subjected. But in paddle steamers - 
triple-expansion engines, first introduced by Messrs. 
Inglis, are now freely adopted, the Fairfield Company 
having constructed three sets which on trial gave forth 
an immense power, one of them developing 10,070 
and another 10,200 indicated horse-power. These 
engines were for the three Flushing and Queenborough 
steamers built for the Zeeland Company. Messrs. 
Denny, too, fitted a paddle steamer with quadruple 
engines ; but this, although unnsual, is not quite a new 
departure. 

Some reference to the progress of water-tube boilers 
may be expected. The subject, so far as merchant 
steamers are concerned, seems almost to be confined 
to our correspondence columns, and in view of the 
vigour with which the subject is there discussed, it is 
not necessary to enter into the general question here, 
except, perhaps, to suggest that some good might result 
from all our correspendents being taken round the 
world in a steamer well equipped with water-tube 
boilers. Each might have his theory established or 
be convinced, and then the profession would know all 
about it. Few merchant vessels have been fitted with 
water-tube boilers. The most important is the Kher- 
son, of the Russian Volunteer Fleet, which has 24 
boilers, of 35,350 square feet of heating surface and 
1132 square feet of grate area. We have already pub- 
lished the details of evaporative trials (page 571 ante) ; 
the vessel has not yet run her speed trials. Four Belle- 
ville boilers have been fitted to the Ohio; hut our 
correspondents have had that fact under review. The 
Admiralty have ordered Belleville boilers for cruisers 
aggregating 156,000 indicated horse - power. Then 
the Babcock and Wilcox boiler has been fitted to five 
vessels in this country—three ‘‘turret” steamers, a 
Wilson liner, and a London tug. We hope to illus- 
trate this boilersoon. One remarkable feature is the 
extended use of forced draught on Howden’s system, 
even to cargo carriers, the power of vessels thus fitted 
running into the sixth figure, and the results have been 
most satisfactory, as has been shown in the case of 
several vessels, notably the Cunarders Sylvania and 
Carinthia (page 539 ante). ; 

The Tables II. and III., on the next page, show the 
tonnage and power of machinery produced by the 
several districts. The Clyde total tonnage is the 
largest for several years, and includes some 43,000 
tons of warships, which must be held in mind in 
instituting a comparison; but after all it matters 
little whence the orders come, That work is diffi- 
cult to secure is well known, and this is suggested 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1889-95. 





| Per Cent. of Steam to Total Tons. 


Per Cent. of Foreign owned to Total Tons. 





























Total Production. 
District. a es ne Oe ae a :, 
1895. 1894. 1893. 1892. 1891. 1890, 1889. 1895. 1894, 1893. 1892, 1891 1895. 1894. 1893. 1892. 1891. ; 1890. | 1889. 
Scotland. tons tons tons tons tons tons tons | 
Clyde (including outports) .. 359,625 339,640 | 279,916 335,191 | 335,076 | 353,719 335,201 89.6 73.6 | 648 52.3 68.00 || 33.2 12.5 14.7 21.37 | 26.72 35.6 | 34.4 
Other Scotch ports se ° 26 229 32,447 22,723 59,361, 67,956 | 69,155, 60,664 78.2 68.1 96.9 62.2 | 54.79 || 13 | 26.7 36.6 25.3 |322 |183 | 14 
England. | | | | | 
Tyne aes = ee -.! 178,733 190,664 147,248 229,469 185,369 234,754 281,710 268 995 | 98.28 96.31 | 98.94 || 34.6 | 23.1 | 264 26.85 | 27.2 34 | 21.2 
Wear 125,910 166,441 122,535 | 190,802 | 192,114 | 197,481 217,336 | 100.0 100 =| =98.19 90.3 79.18 || 12.83) 6.94 10.95 10.2 | 12.85! 17.6 | 22.2 
Tees ee * 117,333 101,842 93,915 | 99,279 | 120,132 | 127,739 110,436 98.7 98.38 98.18 95.15 95 42 |} 44.5 | 29 =| «35.3 12.1 | 11.28 | 4.3 6.7 
West Hartlepool ob ve : 90,689 79,193 | 66,641 | 90,924 | 96,995 99,847 84,109 98.01 | 100 100 100 100 |/14.7 | 43 | 17.1 1.35 [11.8 | 6.6 | 13.23 
Barrow-in-Furncss (including Work | | | | | | 
ington and Whitehaven) . 32,987 22,570 | 26,791 | 33,489, 36,845 27,549) 41,691 97.8 4 75 75 75 86.33 12 0 23.4 5.17 | 17.19 0 | 88.5 
Mersey <* : 6 832 4,666 9,071 | 40,125; 25,975 80,253 35,773 50.3 96.2 97.6 67.7 50.65 || 27.4 31 21.6 1.86 | 10.78 | 22.6 38 
Blyth ee ‘a bis 3,161 6,958 5,010 | 21,277 | 11,754 16,059 24,118 1000 100 57.65 | 100 99.14 0 0 | 0 . 4s | 6.8 98 
Iiumber (Iull and Grimst! y) . | 18,208 19552) 9,143 14,994 19,070 9,6z%| 21,712 | 88.4 90.5 100 100 98.84 6.12 2.5 1.67 | 6.77 | 549} O |382¢2 
Thamesand other English acd Welch | | | | S 
ports = - oe . 12,420 13,749 | 13,625 | 33,123 | 37,795 37,388 10,316 97.8 68.1 95.7 67.2 74.56 2.82 18 87 7.65 | 15.29; 17 25 
Treland, | | | 
Belfast and Londonderry - | 102,067 97,90L 87,256 99,827 102,466 77,376 87,265 | 1000 109 94.1 78.4 | 85.05 0 11.69 2.96 13.7 | O | 3.6 3.6 
| ‘ 


Tabie ILL.—Indicated Horse-Power of Eazines 


























Constructed. 
| 1895. 1894. 1893. 1£92. 1891. 
Clyde .. ..| 828,450 | 297,325 255,435 275,899 332,906 
Other Scotch} 
ports.. .| ¥3.886 | 29801, 23,010 31,405 $9,090 
Tyne . | 158,493 | 178,385 | 114,147 228,005 185,741 
Wear .. --| 90,550 | 96,100 | 77,655 104,261 98,070 
Tees .. 47,805 | 57,800! 51,471 43,378 73,480 
Hartlepool 34,000 | 36,015 48,650 67,450 57,990 
Humber 25.960 | 34,012 28,290 24,643 67,923 
Barrow 64,850 | £9,650 31,480 36,300 26,975 
Mersey -.| 27,790 | 29,380 | 15,468 34,860 17,075 
Blyth and) 
Whitby . | 1,722} 8,140] 2,080 10,942 6,894 
Thames and) 
other English} 
ports. . ee 35,654 | 117,228 | 189,0:8 98,006 70,112 
Ireland a 2 | 62,880 55,720 48,390 45,950 
Total . | 1,002,662 | 971,616 892,354 | 1,003,529 1,022,206 
The Dock-| 
yards 22,000 | 12,400) 25,000 3,500 - 
Total a 1,024,662 | 984,016 | 917,354 1,007,029 _ 


by the large ratio of foreign-owned tonnage—33.2 
per cent.—greater than it has been for several years, 
showing as it does that builders have had to hunt 
the world for work. The Clyde foreign total is 119,153 


tons. The total power of machinery is also greater than | 


in previous years, the ratio being more than unity, 
owing to the high power in warships launched. The 
other Scotch ports continue to experience the quiet 
times of the two preceding years, their production 
being only one-half what it is in brisk times. 
have suffered, perhaps Aberdeen most. The Tyne 
tonnage is about 15 per cent. under the average for 
eight years, and here also one recognises the stress of 
circumstances in the harge proportion of foreign ton- 
nage. They have turned out 60,607 tons for foreign 
countries, Norway being a fairly good client. Their 
engine production is also under the average, and 20,000 
indicated horse-power less than in the previous year. 
The firms on the Wear have also been very quiet. 
Their average total in the previous five years was nearly 
33 per cent. greater than it is this year, and it may be 
assumed, therefore, that only two-thirds of the men 
engaged, say, in 1892 were working this year. On last 
year’s total the decrease is 30 per cent., but in 1893 
trade was quite as bad. The engine production does 
not quite show the same falling off—it is only 6 or 8 
per cent. below the average-—for the Tees shipbuilders 
send many of their steamsnips to Sunderland to have 


their engines put on board ; and builders at Middles- | 


brough and Stockton have been more fortunate than 
their con/réres at Sunderland and Newcastle. 


in the case of the Wear ships, they are all seagoing 
steamers, ‘This total exceeds those for the three pre- 
ceding years, and only falls short by 10,000 tons of the 
best year. The proportion of foreign tonnage is very 
high—-44 5 per cent—but the shipbuilders in this dis- 
trict depend more than any of tie other north-eastern 
ports on foreign orders. Norway, 
Russia, Holland, 
the first-named especially. 


At West Hartlepool also business has been very 
active, the total being only some 10 per cent. below 


the highest point, due specially to the heavy output of | 


Messrs Gray. The machinery output, however, is 
rather less than usual. On the Humber the shipping 
total is about an average, and the engine production 
is considerably below the previous year’s total, which 


is due to the fact that no vessels of high speed were | 


constructed, as in 1894 and 1891. 

Crossing to the west side of England, the figures 
reflect the great activity at Barrow-in-Furness, ahd 
the continued decadence of shipbuilding on the Mersey. 
Excepting at Messrs. Laird’s, there is no heavy work 
being done, but the total compares well with years 





All| 


The | 
firms on the Tees have a total of 117,333 tons, and, as | 


Germany, | 
and Denmark have contributed, | 
The borse-power of the} 
machinery constructed is rather below the average. | 


immediately preceding. On the Thames, again, there 
| has been fair activity. The largest vessel was 
the Russian transport built by the Thames Iron 
| Works, and it takesa lot of “destroyers” and 
launches to make the total equal to that of a year 
| when a battleship is launched ; but it may be said 
| that all the works are busily employed, and that the 
| Japanese battleship building at Blackwall is approach- 
|ing the launching stage. In Ireland work has been 
very busy up till the cessation caused by the strike, 
| but the total tonnage is close to the record of 1891, 
being only 1400 tons behind. The vessels constructed 
have, for the most part, been large cargo carriers, but 
| the machinery output is still higher than in previous 
years, due to the fact that Messrs. Workman, Clarke, 
and Co. now construct the machinery for all their 
boats. Formerly the engines were supplied from 
Glasgow. There is hope that the Londonderry yard 
will soon be restarted, 

Messrs. Harland and Wolff have not quite such a 
large total tiiis year. It is excelled by Messrs. William 
Gray and Co., West Hartlepool, who stand at the top 

| of the builders in the kingdom in respect of volume of 
output, They launched 25 steamers of 63,086 tons, 
|while the Belfast firm’s total is 58,093 tons, the 
measurement of seven vessels. The third on the list 
is Messrs. Ropner, of Stockton, who have constructed 
17 vessels of 46,443 tons. Fourth place is taken by 
the other Belfast firm, Messrs. Workman, Clarke, and 
Co., with 11 vessels of 43,723 tons, and fifth by 
Messrs. William Denny and Brothers, Dumbarton, 
who head the Clyde list with 24 vessels of 35,028 tons. 

The Naval Construction and Armaments Company, 
Barrow-in-Furness, have the largest engine production 
of any firm for the year, their collective power being 
64,450 indicated horse-power, while Messrs. Thomson, 
of Clydebank, come next with 50,720 indicated horse- 
power. Messrs. Hawthorn, Leslie, and Co., who were 
first last year with 48,650 indicated horse-power, have 
a total of 49,300 indicated horse-power. 

We have indicated the increase in the foreign 
tonnage, the proportion to the total being 25.8 per 
cent., considerably higher than in any previous year, 
and it will be interesting to note the countries whither 
this tonnage went. China, as we have already indi- 
cated, was the destination of 10 large steamers built by 
Messrs. Scott, but other firms also sent ships to the far 
Kast, so that the total is increased to 50,926 tons, 
Russia, from the Clyde and north-east ports, takes 
44,467 tons, fully twice last year’s quota, Norway, too, 
has greatly increased her proportion, and it may be 
said that she has gone in for much larger cargo carriers 
than has hitherto been the case. Germany, as one 
might expect from the activity in the Fatherland, has 
taken less, but it is scarcely necessary to follow out 
the list, a glance at Table IV. will show the tonnage 
| taken by the different countries for five years. 

The merchant tonnage owned in the United King- 
| dom totals 719,199 tons, about 200,000 tons less than 
in the previous year, but, as has already been pointed 
out, the equality of the production of the two years is 
due to the large foreign tonnage and the warships 
built. Of the home tonnage one-fourth is owned by 
London. This is about the same proportion as last 
year, but it compares with 28,1 and 27.6 per cent. in 
1893 and 1892, Liverpool comes second by reason of 
the heavy contributions from Belfast and the consider- 
able additions sent from the north-east coast. The 
| proportion, indeed, is only a fraction less than London 
| —24.5 against 24.6 per cent. Last year the town on 
the Mersey only took 16.9 per cent., although in 1892 

her proportion approximated more to this year’s per- 
centage. Glasgow has fallen this year to 15 per cent., 
while last year her quota made 23.2 per cent., in 1893 
18.8 per cent.; but in 1892 it was 25 percent. The 


north-east coast ports amongst them took slightly more 
than Glasgow —17.45 per cent.—and, curiously enough, 
although the north-east coast builders sent three large 
steamers to Glasgow, the Clyde did not get a chance 





TasLe LV.—Countri.s where British-Built Foreign Owned 
Ships were Registered. 











| 
wae 1895 1894. 1893. 1892, 1891. 
tons tons tons tons | tons 

China .. os -.| 50,926 — 1,830 | 1,855 | 3,218 
Russia .. a. -.| 44,467 | 19,511 | 16,083 | 10,365 | 7,600 
Norway 39,863 | 12,759 | 27,737 | 19,850 | 50,706 
Spain : -.| 23,512 | 6,438 | 17,171 | 3,699 | 3,637 
Germany in -.| 18,091 | 30,238 8,379 | 19,623 | 31,392 
British Possessions ..| 15,308 3,095 9,718 | 25,964 | 39,894 
South American Re- 

publics es ..| 10,457 | 10,148 7,651 | 9,182 | 14,148 
Holland is -.| 10,192 | 18,686 — 7,876 | 4,722 
Austria | 6,910 | 5,740 | 10,378 | 21,800 | 1,179 
Denmark . 6,749 | 4,561 614 _ _ 
France .. oe . 5,933 | 2,484 | 12,021 2,064 7,597 
Greece .. +e - | 4,497 1,468 1,817 7,073 | 11,812 
Italy .. ee o-| 2,498 126 5,060 - — 
Turkey.. ate --| 1,894 _ 2,329 — _ 
Japan .. oF ‘3 900 | 2,200 — 2,890 | 1,746 
Belgium ‘. --| 639 | 8,124 7,583 | 1,782 a 
Other nationalities, | 

and not classifi.d | 32,757 

| | | 
275,098 | | 
| 





to balance the account in kind. The north-east ports 
seem to confine all their work to their own firms. 
Sunderland owned one-third of the north-eastern ton- 
nage ; Hartlepool came next, with the Tyne an indif- 
ferent third. Thus all England owned 78 per cent. of 
the tonnage, Scotland 20, and Ireland 2 per cent., the 
greater proportion of the last being for Belfast. 

The largest merchant steamer launched was the 
Georgic, of 10,077 tons, built by Messrs. Harland and 
Wolff, but she is essentially a cargo carrier, the power 
of her engines being 4200 indicated horse-power. The 
same firm have a remarkable list, four of their vessels 
being over 8000 tons, with engines of 4500 indicated 
horse-power, while Messrs. Workman, Clarke, and Co. 
had one of 6322 tons. The largest vessel with any preten- 
sions to speed was the Russian volunteer ship Kherson, 
built by Messrs. Hawthorn, Leslie, and Co., and fitted 
with Belleville boilers. She is of 6500 tons, with 
engines of 12,500 indicated horse-power. Messrs. 
Swan and Hunter, Wallsend-on-Tyne, built the West- 
meath, of 6851 tons and 3000 indicated horse. power ; 
Messrs. Caird, Greenock, the P. and O. steamer 
Malta, of 6063 tons and 3600 indicated horse-power ; 
the London and Glasgow Company two Cunarders of 
5600 tons and 5500 tons; Messrs. Denny had four 
steamers over 5000 tons. With the exception of 
size, there is nothing specially remarkable about the 
vessels constructed, and, excluding warships and tor- 
pedo-boat destroyers, there has been nothing pheno- 
menal in speed. Table V. shows the vessels grouped 
according to size. 


TABLE V.—Showing Sizes of Vessels. 








_—_ | 1895, | 1894. 1893. 1892. 

Under 500 tons .. on ..| 625 385 402 | 685 

Between 500 and 10:0... sat 49 64 62 98 

» 1000 ,, 2000.. | 107 95 83 162 

» 2000 ,, 3000.. 105 110 90 168 

» 38000 ,, 4000.. ..| 74 | 90 62 $3 

» 4000 ,, 5000.. oot 30 28 20 | 26 

Over 50C0 tons .. - - | 27 21 wi 28 
| | 

1017 | 793 739 1250 





In subsequent articles we shall deal with the returns 
by the individual firms, and meantime we acknowledge 
our indebtedness to all firms for sending the returns, 
without which our analyses would have been im- 
possible, 





BOILER EXPLOSION AT DRUMGOWAN. 

A FORMAL investigation by the Board of Trade has 
been held relative to an explosion of a boiler at the farm 
of Mr. John Edwards, Drumgowan, near Londonderry, 


on April 6 last. This investigation had been postponed, 
owing to the very serious injuries which Mr. Edwards 
‘The Commissioners were Mr, 


sustained by the explosion. 
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John Cooke, barrister, and Mr. Joseph Lewis, consulting ! 
engineer. Dr, J. Kelso Rzid appeared for the Board of 
Trade, and Mr. Foster for the owner of the boiler. 

After an opening statement by Dr. Reid, Mr. J. M. 
Black, engineer-surveyor to the Board of Trade, presented 
a report, accompanied by a sketch of the exploded boiler. 
The boiler was of the single-flued or Cornish class, 11 ft. 
10 in. long and 4 ft. diameter, and was used for ordinary 
farm purposes. The shell-plates were ;;in. full, and the 
tube-plates Zin. thick. The age of the boiler, which was 
made or obtained by Messrs. John Gray and Co., of 
Uddingston, near Glasgow, was about 22 years. About 
15 years since Messrs. Brown, of Foyle Foundry, applied 
two riveted patches, one on the shell and the other on the 
crown of the furnace tube. Two years ago the owner’s 
son, who was a practical engineer, put four or five bolted 
patches on various parts of the boiler internally, where 
the plates were worn thin by corrosion. The cause of the 
explosion was simply that the boiler was worn out and 
totally unfit to bear any steam pressure. Rupture 
occurred at the bottom of the shell, at the last ring 
of plating at the back end, the rent following the seams 
circumferentially, and tearing the back end-plate away 
from the furnace tube, in consequence of which the 
boiler-house was wrecked and the owner dangerously 
injured. The plate at the primary rent was only a knife- 
edge in thickness. The front end-plate was wasted 
through at the bottom, and the holes had, ab some time 
or other, been filied up with cement, which the explosion 
had removed. The end plates, also, were much grooved 
round the flanging of the furnace tube. From a calcula- 
tion of the safety valve, which, however, had been taken 
away when witness made his examination, the pressure at 
the time of the explosion would, he thought, be about 
49 lb., though it was impossible to say if that was the 
actual amount. . 

Mr. John Edwards deposed to buying the boiler 22 or 
23 years ago from Messrs. Gray, but they were not the 
makers, It was used for thrashing and for steaming food 
for cattle. He attended to it himself, and about 16 years 
ago had it inspected, repaired, and tested by Messrs. 
Brown. Witness examined it about two years since, and 
found two small holes in the plates, and his son put 
patches on them. He cleaned out the boiler mostly every 
other year, and would not have bsen afraid to put 60 lb. 
of steam upon it. Mr. Brown had told him it would cost 
too much to repair, as he understood the greater portion 
of one plate would have to be cut out and a new one put 
in. Witness, therefore, got his son to patch it, and 
thought it would last for two or three years longer, when 
he intended to get a new one. Hewas very badly injured 
by the explosion, and had been confined to bed for several 
months. A man who was with him in the steaming-house 
at the time was also injured. The explosion had cost him 
more than 1007. 

Andrew Edwards, engine fitter, son of the previous 
witness, deposed to putting a number of patches on the 
plates. He told his father that the boiler was getting 
dangerous, or something to that effect, and thought he 
warned him to be very careful in using iv. 

By Mr. Foster: At the time he examined it he thought 
the boiler was quite safe for the work of steaming the 
cattle food. 

Mr. James Brown, of the firm of Alexander Brown and 
Sons, engineers, said he repaired the boiler 16 years ago, 
and then tested it, About two and a half years since he saw 
it again, and told Mr. Edwards it was not worth repairing. 
He advised him to get a new boiler, as he thought it would 
be more economical. 

After another witness had been examined, Dr. Reid, 
addressing the Court, said he would only submit two 
questions on which he wished their judgment. The firat 
was, What was the cause of the explosion? And the 
second, Whether or not Mr. Edwards or any other person 
was in any way to blame? 

Mr. Foster asked the Court to deal as leniently with 
his client as possible. 

At the second day’s sitting Mr. Cooke gave judgment. 
He carefully reviewed the evidence, and said that the 
Commissioners had examined the boiler and found that, 
prior to the explosion, it had been in a very bad state 
indeed, and a plate had actually been repaired with 
Portland cement. The Court regretted that they could 
not absolve Mr. Edwards from blame. He did not adopt 
the advice of Mr. Brown, who was skilled in the work, 
and who was called in to examine the boiler over two 
years ago. The boiler had been patched up by Mr. 
Edwards’ son, who was wholly inadequate to do so, owing 
to his inexperience. Mr. Edwards was aware, or ought 
to have been aware, that the boiler was done, and the 
conclusion of the Court was that he was solely to blame 
for the explosion. 

Dr. Reid, on this finding of the Court, applied for an 
order directing Mr. Edwards to contribute towards the 
costs of the investigation. 

Mr. Foster urged the Court to consider the circum- 
stances of Mr. Edwards, and that he had been seriously 
injured by the explosion. 

Mr. Cooke, in reply, said that the Court could not ab- 
solve Mr, Edwards from paying a portion of the costs of 
an inquiry which would not have been necessary but for 
his own conduct. A serious explosion had occurred, and 
unfortunately resulted in personal injury to Mr. Edwards 
and another man, while considerable damage had been 
done to property. The Court wished to recognise the 
circumstances of Mr. Edwards to which his counsel had 
referred, and as he had been a heavy sufferer by the ex- 
plosion, they would only order him to pay the sum of 12/, 
towards the costs and expenses of that investigation. 





New York Canats.—The Legislature of the State of 
New York has been authorised by a popular vote to 
expend 1,800,000/, in improving the State canals. 





THE FRACTURE OF GLASS WATER 
GAUGES. ; 

THIS subject is one of considerable importance, and 
Mr. Lavington E. Fletcher, chief engineer to the Man- 
chester Steam Users’ Association, has recently called 
attention to it in a notice issued to the subscribers of that 
association, The publication of his remarks may, per- 
haps, prove of service, not only in the interest of boiler- 
owners, but also in the interest of the boiler attendants, 
who too often suffer personally by those fractures. Mr. 
Fletcher writes as follows : 

“The rise in boiler pressures, which has obtained in 
the last few years, while it has diminished the consump- 
tion of coal, has increased the danger arising from the 
fracture of glass water gauges. One of the members of 
the Manchester Steam Users’ Association, who has 26 
boilers, each fitted with two glass water gauges, writes 
in reply to inquiries, that during a period of 30 
weeks his firm had to replace 128 broken glass tubes 
with new ones, so that a glass tubs had to ba renewed 
about every 1? days. Auother of our members writes 
us: ‘Weare very much troubled by the breaking of 
the glass water gauges of one of our boilers working 
at a pressure of 180 lb. on the inch, as many as 40 
glasses having broken during the past nine months; 
about one every week, on an average. We have tried 
glasses from four different makers, and the result is 
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always the same. As a rule, the whole glass is shivered 
to powder, but when any large pieces escape we find that 
the top part of the glass is usually very thin, and looks 
as if the high-pressure steam had dissolved the glass away. 
The rest of the glass is in the same condition as when 
new.’ 

‘*In many cases the glasses fly when the attendant is 
testing the gauge, and blowing through; in others they 
fly when not being tested or in any way disturbed. As 
the attendant when testing the gauge is looking at the 
glass, it has sometimes unfortunately happened that he 
has been shot in the eye, and the sight destroyed. In 
one case, at Runcorn, on Monday, October 24, 1892, the 
cleaner of a locomotive engine was so severely scalded by 
the fracture of a glass water gauge that he died two or 
three days after. 

** Having regard to the high pressures of steam now in 
vogue, the fracture of glass water gauges has become a 
question of serious importance, and is evidently worthy 
of attention. 

‘These fractures are due to a variety of causes, some of 
which may be enumerated as follows : 

“1. To the brass mountings not being fixed correctly 
in _ and the glands of the stuffing-boxes not working 
truly. 

**2. To the brass mountings not being firmly held in 
position, as when connected to the boiler by pipes, so that 
movement occurs. 

**3. To the brais mountings, when fixed to the front 

end of Lancashire boilers, being thrown out of correct 
line by the breathing of the frontend plate. This breath- 
ing is aggravated by severe firing and sedimentary feed- 
= as they increase the hogging of the furnace 
tubes. 
“4, To the water in the glass tube cooling down, so 
that when the gauge is tested the sudden admission of 
the hot water from the boiler cracks the glass in the same 
way that a tumbler is cracked by pouring in hot water, 
in consequence of the inner surface being expanded more 
than the outer. This cooling of the water takes place 
when the gauge is fixed some distance from the boiler and 
connected thereto by pipes, and also when the gauges are 
exposed to a draught of cold air, 

**5. To the wasting away of the top of the glass tube 
from the scouring action of the steam in blowing through. 

‘*To protect the firemen from the danger attending 
the bursting of glass water gauges, Proven have been 
introduced. Some of these consist of two plates of glass 
4 in, thick, arranged so as to form two sides of a triangle. 
(See Fig. 2.) Others consist of one plate of glass @ in. 
thick, and two plates of metal, arranged so as to form 
three sides of a square.* (See Fig. 1.) Some of the earlier 
guards were found to fail when the glass water gauge 
burst, several pieces of the guard being violently thrown 
to a distance, in one case right across the firing space and 
through an opposite window. To meet this, therefore, 
toughened glass is now used, and tested by dropping a 
hard-wood ball upon it. 

“To prevent these fractures and also to reduce the 
mischievous effect in the event of their occurrence, the 
following precautions are recommended : 

‘* Firstly, that the brass mountings bo fixed correctly 
in line in the first instance, and that it be seen that the 
glands work truly. 





* Since Fig. 1 was in print an alteration has been 
made in the design. The metal sides have been extended 
to the front of the glass plate, and made to clip it, the 
object being to enable it the better to resist a blow from 
the glass tube should it burst. 








“Secondly, that the brass mountings be securely fixed 
so as not to move and thereby strain the glass tube. 

‘Thirdly, that the tubes be procured from such makers 
as can be relied on only to use first-class material, and to 
carefully anneal the tubes when made. 

‘**Fourthly, that the tubes bs not scratched by a wire 
or other instrument when they are being cleaned out, as 
insignificant scratches often develop into important 
fractures. 

‘*Fifthly, that an efficient guard be adopted. The 
construction of these guards is receiving attention, and 
will no doubt be improved from time to time. 

‘*Sixthly, it may be added that a vulcanised, conical, 
flanged ring, on the principle of a Bramab’s hydraulic 
cup leather, has been brought out for packing the ends of 
the tubes, in preference to the ring or series of rings 
usually adopted. The construction of this conical flanged 
ring will be best understood by reference to the accom- 
panying sketch, by which it will be seen that tightening 
up the gland does not increase the pressure on the tube, 
but simply puts pressure on the flange. By this arrange- 
ment elasticity is afforded, so that in case there should 
be any slight movement of the brass fittings, the glass 
tube will not be strained. (See oy $.) 

** The Manchester Steam Users’ Association has not had 
sufficient experience of these conical packing rings at 
high pressures to speak positively of their success, but 
they promise so well that they appear to be worth a trial. 
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It may be mentioned that in one case, in which they had 
not given satisfaction, the material of which the rings 
were made was inferior. 

‘*The fracture of glass water gauges has for some time 
been receiving the careful attention of the chief engineer 
and his staff. Inquiries have been set on foot to ascertain 
the circumstances under which fractures of glass tubes 
mostly occur, and if the members generally would send in 
the result of their own experience as regards the behaviour 
of their glass water gauges, it would be of assistance.” 





REPORT OF COMMITTEE ON STRENGTH 
OF BRIDGE AND TRESTLE TIMBERS.* 
Your Committee appointed to report on ‘‘ Strength of 

Bridge and Trestle Timbers, with special reference to 

Southern Yellow Pine, White Pine, Fir, and Oak,” 

desires to present herewith, as part of their report, the 

very valuable data, compiled by the chairman of the 

Committee, relative to tests of the principal American 

bridge and trestle timbers, and the recommendations of 

the leading authorities on the subject of strength of 
timber during the last 25 years, embodied in the Appendix 
to this report and tabulated for easy reference in the 
accompanying Tables. 

he uncertainty of our knowledge relative to the 
strength of timber is clearly demonstrated after a perusal 
of this information, and emphasises, better than long 
dissertations on the subject, the necessity for more ex- 
tensive, thorough, and reliable series of tests, conducted 
on a truly scientific basis, approximating as nearly as 
possible actual conditions encountered in practice. | 

The wide range of values recommended by the various 
recognised authorities is to be regretted, especially sc 
when undue influence has been attributed by them in their 
deductions to isolated tests of small-sizo specimens, not 
only limited in number, but especially defective in not 
having noted and recorded properly the exact species of 
each specimen tested, its origin, condition, quality, degree 
of seasoning, method of testing, &c. 

The fact has been proved beyond dispute that small- 
size specimen tests give much larger average results than 
full-size tests, owing to the greater freedom of small 
selected test-pieces from blemishes and imperfections, and 
their being, as a rule, comparatively drier and better 
seasoned than full-size sticks. The exact increase, as 
shown by tests and by statements of different authorities, 
is from 10 to over 100 per cent. ; 

Great credit is due to such investigators and experi- 
menters as Professors G. Lanza, J. B. Johnson, H. T. 
Bovey, C. B. Wing, and Messrs. Onward Bates, W. H. 
Finley, C. B. Talbot, and others, for their experimental 
work and agitation in favour of full-size tests, Professors 
G, Lanza, R. H. Thurston, and William H. Burr have 
contributed valuable treatises on the subject of strength 
of timber. The extensive series of small and full-size 
United States Government tests, conducted in 1880 to 
1882 at the Watertown Arsenal under Colonel T. T. S. 
Laidley, and more recently the very elaborate and 
thorough timber tests being conducted by the United 
States Forestry Division under Dr. B. E. Fernow, chief, 
and Professor J. B. Johnson, of Washington University, 
St. Louis, afford us to-day, in connection with the work 
of the above-mentioned experimenters, our most reliable 
data from a practical standpoint. 





* Presented at the fifth annual convention of the 
American International Association of Railway Superin- 
tendents of Bridges and Buildings at New Orleans, La., 
October 15, 1895. 
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The test data at hand and the summary criticisms of 
leading authorities seem to indicate the general correct- 
ness of the fo!lowing conclusions: 

1. OF all structural materials used for bridges and 
trestles, timber is the most variable as to the properties 
and strength of different pieces classed as belonging to 
the same species, hence impossible to establish close and 
reliable limits of strength for each species. 

The various names applied to one and the same 
species in different parts of the country lead to great con- 
fusion in classifying or applying results of tests. 

3. Variations in strength are generally directly propor- 
tional to the density or weight of timber. 

4. Asarule, a reduction of moisture is accompanied by 
an increase in strength; in other words, seasoned lumber 
is stronger than green lumber. 

5. Structures should be, in general, designed for the 
strength of green or moderately seasoned lumber of 
average quality, and not for ahigh grade of well-seasoned 
material. 

6. Age or use do not destroy the strength of timber, 
unless decay or season-checking takes place. 

7. Timber, unlike materials of a more homogeneous 
nature, as iron and steel, has no well-defined limit of 
elasticity. Asa rule, it can be strained very near to the 
breaking point without serious injury, which accounts for 
the continuous use of many timber structures with the 
material strained far beyond the usually accepted safe 
limits. On the other hand, sudden and frequently inex- 
plicable failures of individual sticks at very low limits are 
liable to occur. 

8. Knots, even when sound and tight, are one of the 
most objectionable features of timber, both for beams and 
struts. Tho full-siza tests of every experimenter have 
demonstrated, not only that beams break at knots, but 
that invariably timber struts will fail at a knot or owing 
to the proximity of a knot, by reducing the effective area 
of the stick and causing pte and cross-grained fibres, 
thus exploding the old practical view that sound and 
tight knots are not detrimental to timber in compression. 

9. Excepting in top logs of a tree, or very small and 
young timber, the heart-wood is, as a rule, not as strong 
as the material farther away from the heart. This becomes 
more generally apparent, in practice, in large sticks with 
considerable heart-wood cut from old trees in which the 
heart has begun to decay or been wind-shaken. Beams 
cut from such material frequently season-check along the 
middle of the beam, and fail by longitudinal shearing. 

10. Top logs are not as strong as butt logs, provided the 
latter have sound timber. 

11. The results of compression tests are more uniform, 
and vary less for one species of timber than any other 
kind of test; hence, if only one kind of test can be made, 
it would seem that a compressive test will furnish the 
most reliable comparative results. 

12. Long timber columns generally fail by lateral de- 
flection, or ‘‘ buckling,” when the length exceeds the least 
cross-sectional dimension of the stick by 20; in other 
words, the column is longer than 20 diameters. In prac- 
tice, the unit stress for all columns over 15 diameters 
should be reduced in accordance with the various rules 
and formule established for long columne. 

13. Uneven end bearings and eccentric loading of 
columns produce more serious disturbances than usually 
assumed. 

14, The tests of full-size long compound columns, com- 
posed of several sticks bolted and fastened together at 
intervals, show essentially the same ultimate unit resistance 
for the compound column as each component stick would 
have if considered as a column by itself. 

15. More attention should be given in practice to the 
proper proportioning of bearing areas, in other worde, 
the compressive bearing resistance of timber with and 
across grain, especially the latter, owing to the tendency 
of an excessive crushing stress across grain to indent the 
timber, thereby destroying the fibre and increasing the 
liability to speedy decay, especially when exposed to the 
weather and the continual working produced by moving 
loads. 

The aim of your Committee has been to examine the 
conflicting test data at hand, attributing the proper 
degree of importance to the various results and recom- 
mendations, and then to establish a set of units that can 
be accepted as fair average values, as far as known to- 
day, for the ordinary quality of each species of timber, 
and corresponding to the usual conditions and sizes of 
timbers encountered in practice. The difficulties of exe- 
cuting such a task successfully cannot be overrated, owing 
to the meagreness, and frequently the indefiniteness, of 
the available test data, and especially the great range of 
physical properties in different sticks of the same general 
species, not only due to the locality where it is grown, but 
oe to the condition of the timber as regards the per- 
centage of moisture, degree of sea.oning, physical charac- 
teristics, grain, texture, proportion of hard and soft 
fibres, presence of knots, &c., ail of which affect the 
question of strength. 

Your Committee recommends, upon the basis of the test 
data at hand at the present time, the average units for 
the ultimate breaking stresses of the principal timbers 
used in bridge and trestle constructions shown in the 
accompanying Table. 

In addition to the units given in the Table, attention 
should be called to the latest formule for long timber 
columns, mentioned more particularly in the Appendix to 
this report, which formule are based upon the results of 
the more recent full-size timber column tests, and hence 
should be considered more valuable than the older for- 
mul derived from a limited number of small-size tests, 
These new formule are Professor Burr's, Appendix I; 
Professor Ely’r, Appendix J; Professor Stanwood's, 


Appendix K; and A. L Johnson’s, Appendix V; while 
Shaler Smith’s formule will be Ge 


C. tter understood 
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TENSION. COMPRESSION, | TRANSVERSE RurturE., SIEARING, 
Saree Eee ———— . 2 
| With Grain, | 
KIND OF TIMBER, | | | | 
With | Across | Columns | Acto8s | oe — With | Across 
Grain. Graio. Pe. A |“ under Grain. Stress, | Elasticity. Grain. | Grair. 
ty ‘ j15 Diams. | | 
| | | | 
Factor of safety .. | Ten Ten. | Five. Five. Four. Six. | Two. Four. Four. 
AVERAGE SAFE ALLOWABLE WokKING UNIT STRESSES IN POUNDS PER SQUARE INCH. 
White oak 1,000 | 200 | 1400 900 500 1000 559,000 200 1000 
» pin oe oe 5% - aie 700 50 1100 7U0 2.0 700 5C0,000 100 50 
Southern long-leaf or Georgia yellow pine..| 1,200 6) 1600 1000 350 | 1200 850,000 150 | 1250 
Douglas, Oregon, and Washing- { Yellow fir, 1,200 1600 1209 300 | 1100 700,000 150 | 
ton fir or pine \ Red fir ..| 1,000 = es Ss a 800 | 
Northern or short-leaf yellow pine .. | 900 60 | 1200 800 250 1000 600,000 100 | 1010 
Red pine .. = oe oe ee 930 50 | 1200 890 20) 800 600,000 | | 
Norway pine ae a oe o ‘is 800 5 } 1200 | 800 200 700 690,000 | | 
Canadian (Ottawa) white pine se --| 1,000 | a. } 1000 es - |} 100 
me (Ontario) red ,, ss 1,000 4 ee | 1000 os 800 700,000 | 109 | 
Spruce and eastern fir .. £00 | 50; 1200 | 800 2c0 700 600,000 100 | 750 
Hemlock .. 5 os 600 | 5 | = 800 150 600 450,000 100 | €09 
Cypress 600 | 1200 | 800 200 800 450,000 | 
Cedar 800 ; 1200 | 800 200 800 3&0,009 ‘6 400 
Chestnut .. ae 900 | = | 1000 250 800 500.000 | 150 400 
California redwood 700 | 800 200 750 350,000 | 100 
Pa spruce ee 80) ~ £09 600,000 os 
AVERAGE ULTIMATE Breakinc Unit STessks IN Pounps PER SQuarRE INCH. 
White oak oe 10,600 2000 7000 4500 2000 6000 , 1,100000 | 800 | 4000 
» . pine 5 = ‘a i ..| 7,000 500 5500 3500 800 4000 1,000,000 400 | 2000 
Southern long-leaf or Georgia yellow pine..| 12,000 | 600 8000 5000 1400 7c00 1,700,000 600 5000 
Douglas, Oregon, and Washing- { Yellow fir, 12,000 |... 8000 | 6000 1200 | 6£00 1,400,000 600 
ton fir or pine .. = .. (Red fir..| 10,000 | .. | an | ne < 5000 
Northern or short-leaf yellow pine .. -| 9,000 | 500 | 6000 | 4000 | 1000 6000 1,200,000 400 4000 
Red pine .. ; ce o * .| 9,000 | 500 6000 | 4000 | 800 5000 1,200,000 
Norway pine os ae se 8,000 | .. 6000 4000 | 800 4000 1,200,000 
Canadian (Ottawa) white pine | 10,000 | ini | 6000 | . - ae 350 
= (Ontario) red_,, 10,000 | i - £000 | .. | 65000 1,400,000 409 
Spruce and eastern fir .. .| 8,600 500 6000 4000 700 | 4000 1,200,000 400 3000 
Hemlock .. ar =e .| 6,000 oe os 4000 600 3500 900,000 350 2500 
Cypress - on so .| 6,000 €000 4000 | 700 5000 900,009 
ae ee .| 8,009 mn 6000 4000 | 700 5000 700,000 wi 1500 
Chestnut .. a -| 9,000 | oe | 5000 | 900 5000 1,000,600 600 1500 
California redwood 7,000 | .. 4000 800 4500 700,000 400 
= spruce os | 4000 | . 5000 1,200,000 
| 





after examining the explanatory notes contained in Ap- 
pendix L, 

Attention should also be called to the necessity of 
examining the resistance of a beam to longitudinal shear- 
ing along the neutral axis, as beams under transverse 
loading frequently fail by longitudinal shearing in place 
of transverse rupture. 

In addition to the ultimate breaking unit stress, the de- 
signer of a timber structure has to establish the safe allow- 
able unit stress for the species of timber to be used. This 
will vary for each particular class of structures and indi- 
vidual conditions. The selection of the proper ‘‘ factor 
of safety ” is largely a question of personal judgment and 
experience, and offers the best opportunity for the dis- 
play of analytical and practical ability on the part of the 
designer. It is difficult to give specific rules. The fol- 
lowing are some of the controlling questions to be con- 
sidered : 

The class of structure, whether temporary or per- 
manent, and the nature of the loading, whether dead or 
live. Iflive, then whether the application of the load 
is accompanied by severe dynamic shocks and pounding 
of the structure. Whether the assumed loading for cal- 
culations is the absolute maximum rarely to be applied 
in practice, or a possibility that may frequently take 
place. Prolonged heavy steady loading, and also alter- 
nate tensile and compressive stresses in the same piece, 
will call for lower averages. Information as to whether 
the assumed breaking stresses are based on full-size or 
small-size tests, or only on interpolated values, averaged 
from tests of similar species of timber, is valuable in order 
to attribute the proper —_— of importance to recom- 
mended average values. The class of timber to be used 
and its condition and quality. Finally, the particular 
kind of strain the stick is to be subjected to and its posi- 
tion in the structure with — to its importance and 
the possible damage that might be caused by its failure. 

In order to present something definite on this subject, 
your Committee presents the accompanying Table showing 
the average safe allowable working unit stresses for the 
principal bridge and trestle timbers, prepared to meet the 
average conditions existing in railroad timber structures, 
the units being based upon the ultimate breaking unit 
stresses recommended by your Committee and the follow- 
ing factors of safety, viz. : 


Temsion, with and across grain 10 
Compression, with grain 5 
a across grain ... sai ee 4 
Transverse rupture, extreme fibre stress ... 6 
modulus of elasticity 2 


9 9 

Shearing, with and across grain 
In conclusion, your Committee desires to emphasise the 
importance and great value to the railroad companies of 
the country of the experimental work on the strength of 

American timbers being conducted by the Forestr 
Division of the United States Department of Agricul- 
ture, and to suggest that the American Association of 
Railway Superintendents of Bridges and Buildingsendorse 
this view by official action, and lend its aid in every way 
possible to encourage the vigorous continuance of this 





series of Government tests, which bids fair to become the 








most reliable and useful work on the subject of strength 
of American timbers ever undertaken. With additional 
and reliable information on this subject, far-reaching 
economies in the designing of timber structures can be 
introduced, resulting not only in a great pecuniary saving 
tothe railroad companies, but also offering a partial check 
to the enormous consumption of timber and the gradual 
diminution of our structural timber supply. 


Wa ter G. Bera, Chairman, 
J. H. CumMIN, 

JOHN FOREMAN, 

H. L. Fry, 
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Stream Expansion Dnop: Erratum.—On page 754 of 
our last issue, fourth column, fourth line from the top, 
the words ‘‘screw-tooth” should read ‘‘ saw-tooth.” 











CALVERT’s MgcHANICc’s ALMANACK.—This popular little 
almanack is now in its 23rd year of publication. The 
new issue contains a large amount of useful information, 
which is, it should be stated, by no means confined to 
technical mattera. Under this latter head, however, there 
is a very fair selection of interesting notes dealing with 
subaqueous tunnelling, steam engines and boilers, lubrica- 
tions, and similar questions. There are also numerous 
tables relating to squares, cubes, areas of circles, &c. The 
published price is 4d. 





Vicrortan Rattways.—The chief mechanical engineer 
of the Victorian Railway Department states, in his annual 
report, that practically all the rolling stock upon the Vic- 
torian Government Railways is now lubricated with 
mineral oil and tallow, without loss of efficiency in any 
way. The reduction in the cost of oil, tallow, and waste, 
as compared with 1891-92, is equal to about 18.0007. per 
annum on the present train- mileage. The Victorian 
Inspector-General of Public Works (Mr. Davidson) has 
recommended the construction of a road to connect the 
Yarrawegha railway station with a bridge across the 
Murray at Tocumwal, a distance of 84 miles, at a cost 
of 1485/. The Minister of Public Works has approved 
this recommendation, and the road will be made in time 
for use during the ensuing wool and grain season. 





Mexican Rattway.—Mr. A. M. Rendel, consulting 
engineer of the Mexican Railway Company, Limited, 
states that the expenditure on bridge maintenance during 
the first half of this year was larger than usual in conse- 

uence of its having been found necessary to increase 
the protection of the Soledad Bridge from scour during 
floods, and to strengthen the iron trestles of the San 
Alejo Bridge. Ten miles of steel sleepers were put into the 
road in the first half of 1895; 200 miles of line are now 
laid with these sleepers. Ballasting with volcanic gravel 
has been completed between Mexico and Apizoca. Four 
new goods engines have been placed on the line, and 
three old engines have been condemned. The new engines 
take loads of from 350 to 380 tons, beside their own 
weight, over inclines of 1 in 50, 
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RECENT TRAIN COLLISIONS. 


A BATCH of recent Board of Trade reports on railway 
accidents may be classified into two cases of collisions 
between trains, one of which was running into a station, 
three cases of collisions where one train was following 
another out, one collision when setting back on to a 
train, one buffer-stop collision due to losing control of 
the train, and two collisions with vehicles standing on 
the line, nine collisions in all. 

Of the ‘‘running-in” collisions, one occurred at 
Drighlington Station, on the Great Northern Railway, 
on July 25 last. Lieutenant-Colonel Yorke lays the 
blame for this slight accident on the driver and fire- 
man of the second train, which was an empty one, 
being drawn in behind the standing passenger train 
ready to follow it out shortly after, as they did not 
appear to have kept a proper look-out. Exception is 
taken to the use of tender engines on this branch of 
the railway, owing to there being no facilities for 
turning them. 

The second ‘‘running-in” collision occurred on 
August 1 at the Herne Bay station of the London, 
Chatham, and Dover Railway Company. An excur- 
sion train which was being loaded for London was 
too long by two coaches for the siding, and so the 
coaches were brought on to the up main line to be 
loaded, while a goods train was approaching from the 
rear. This was, of course, in direct contravention to 
the rules to the effect that the station must not be 
blocked after any train had been taken on from the 
rear, and therefore Lieut.-Colonel Yorke throws the 
chief blame on the signalman and the foreman porter 
for having committed such a breach of the regulations. 
The home signal was duly against the driver of the 
goods train, but he failed to stop at it, and hence the 
accident, which was unhappily attended with fatal 
consequences to a little girl, she being badly scalded 
by steam escaping from the goods engine. From ex- 
periments since carried out by Mr. Kirtley, the com- 
pany’s locomotive superintendent, with a similar 
train to the goods in question, the Govern- 
ment inspector comes to the conclusion that the 
driver did not apply his brake quite as soon as he 
should have done; but, on the other hand, he 
ap out that this train was not infrequently stopped 

y signal, in order to pick up traffic, and, therefore, 
the driver may have been expecting the home signal 
to be pulled off for him to draw slowly into the station. 
The speed of the train when it struck the coaches was 
not high, but the weight of the goods train caused 
them to be considerably damaged ; happily the rear 
compartment of the last coach wasempty. Attention 
is called to the bad position of the signal cabin, whence 
approaching up trains cannot be seen when near the 
home signal, and the hope is expressed that it will be 
moved into a better position. It may be remarked 
that the well-known ‘‘ warning arrangement” for 
taking on trains when the station or junction is blocked 
is not in use on the London, Chatham, and Dover 
Railway, and, therefore, the placing of the coaches on 
the main line while the goods was in section was not 
in any way justifiable, unless it was absolutely clear 
that the goods had come to a stand at the home signal, 
which could not be ascertained, however, where it is 
at present, out of sight of the signal cabin. 

The first of the three ‘‘ running-out” collisions oc- 
curred on August 17 at North Leith station on the North 
British Railway. In this case a train engine was fol- 
lowing its train out of the station, a terminus, when 
the train was unexpectedly brought to a stand by the 
advance signal, situated in a tunnel and very awkward 
to see, being at ‘‘ Danger.” As is usual up to date, 
the bogie wheels of the engine were not fitted with the 
Westinghouse brake, and so before it could be brought 
to a dead stop the following engine collided with the 
train. No serious damage was done, however. The 
advance signal is slotted by the cabin in advance, and 
as it cannot be seen from the cabin, it is electrically 
repeated, both the slot lever and the arm itself 
being indicated. The repeater, however, does not 
appear to have been in good working order at the 
time, and the signalman thought the slot was “off,” 
when in reality, owing to the slackness of the wire, 
it was still ‘‘ on.” Lieut.-Colonel Addison in his 
report expresses a hope that the company will see 
their way to issuing definite instructions that the train 
must not be allowed to start away until the advance 
signal is duly “off.” Quite so, but this would not 
meet the case where it might be suddenly thrown up 
again by the signalman in advance ; the better way, in 
our opinion, would be to provide a proper shunting out 
signal for the following engine, or, as the line through 
the tunnel is single, to work it out with atablet, It 
may, however, be remarked that it is only on Saturdays 
that this following out is allowed. 

The second collision occurred at Grosmont station, 
on the Whitby branch of the North-Kastern Railway, 
on August 23 between a banking engine, which was 
following a passenger train, and the train itself. Owing 
to the steep bank of 1 in 50 and 1 in 48 which lies 
between this station and Goathland, every passenger 
train consisting of more than nine vehicles is assisted 


by a banking engine in the rear. This was officially 
authorised last March, and in the following April a 
letter was addressed to the stationmaster at Gros- 
mont that the passenger trains were always to be 
brought to a stand before the banking engine started 
to assist them. Owing to the presence of a down train, 
the banking engine in this case was standing in a 
siding, and as soon as the train left the station it 
followed it out and into the tunnel, under the impres- 
sion that the passenger train would not be brought to 
a stand, while, on the contrary, the driver of the train 
carried out the usual instructions, and brought his train 
to a stand in the tunnel. This was filled with steam 
and smoke, and so it was not surprising that the colli- 
sion, happily very slight, occurred. As the guard, 
who had had a conversation with the driver of the 
banking engine while in the station, was unaware that 
the passenger train had to be brought to astand before 
the banking engine was attached, and the driver of 
the latter was to some extent carrying out his in- 
structions, Lieut.-Col. Yorke in his report comes to 
the conclusion that the collision was due to a misun- 
derstanding between the two drivers and the guard in 
question. He adds that the practice of running bank- 
ing engines behind trains without coupling them on is 
not satisfactory, and furthermore the banking engines 
should be connected with the automatic train brake, 
which was not the case here, as the banking engine was 
fitted with hand brakes only, this being a distinct con- 
travention of the provision of the Act of 1889. 

The third collision of this class took place at the 
Bolton station of the Lancashire and Yorkshire Rail- 
way Company on September 12. Here a passenger 
train drew out of the station and came to rest at the 
advance signal, which it found at ‘‘ Danger,” this 
signal probably having been thrown to ‘‘ Danger ” too 
soon, and the signalman, thinking the train had passed 
on, allowed an engine to push out some empty car- 
riages behind it. Owing to the shunters not properly 
looking after the operations, the standing train was 
not noticed till too late to avoid a slight collision, re- 
sulting in but little damage to rolling stock and no 
injury to any one. Lieut.-Colonel Addison holds the 
signalman as primarily responsible for the accident in 
that he placed his advance too soon at ‘‘ Danger,” 
but he also considers that the lax way in which the 
shunting was carried out contributed to the result. 
If, as the signalman avers, the smoke hanging on a 
bridge near where the train was standing prevents 
him from seeing a standing train, the Government in- 
spector recommends the use of a clearance bar to 
prevent the starting signal from being pulled off should 
a train be standing at the advance signal. 

The one collision when setting back on to a train 
occurred at the Landore station of the Great Western 
Railway on the 17th of last August under the following 
circumstances : The engine and the two front coaches 
of a down passenger train were detached from the 
other vehicles, and ran forward to the water crane, 
where a banking engine was attached in front of the 
train engine. In the meantime another engine came 
and took away the leading coach of those left in the 
station, and at the same time drew the whole train 
forward a few coach-lengths. On the train engine, 
with the two coaches and banking engine attached, 
setting back, this was done at too high a speed, with 
the result that there was a slight collision, resulting, 
however, in but trifling injury or damage. Lieut.-Col. 
Yorke, although making allowance for the altered 
position of the coaches, lays the blame on the driver 
and fireman of the train engine, and also considers 
that the porter-shunter contributed to the accident, 
owing to his failure to signal the engine back on to the 
train. The Government inspector would rather that 
the banking engine be attached to the train after the 
train engine has been reattached to its train, and he 
further points out that it is quite wrong to put the 
banking engine (which is necessarily the leading 
engine) of a passenger train in charge of a man who is 
only classed as a second-class fireman. 

Brechin station, on the Caledonian Railway, is ap- 
proached by some heavy falling gradients, and here on 
the morning of August 27 the driver of a passenger 
train weighing about 744 tons (two-thirds of which 
were braked) lost control of his train, and running 
through the buffer-stops and a wall, ran on to a road 
immediately behind. The damage to rolling stock was 
but slight, and none of the 12 passengers who com- 

lained of being shaken were seriously injured. Lieut.- 
Dalene! Addison considers that it was owing to the 
steam pressure having been allowed to get low (only 
sufficient, on the driver’s admission, to get 70 lb. of air 
pressure) that the Westinghouse brake failed to retard 
the train as thoroughly as it should have done, and he 
therefore considers the driver to blame for not keeping 
up the steam pressure. He further calls attention to 
the fact that the booked time for the section on the 
falling gradient is not in accordance with an order 
issued from the general manager's office to the effect 
that the speed of the trains is not to exceed five miles an 
hour, and, moreover, that from the signalman’s record 
the actual time is often less than the booked time. 





The report concludes with the following apposite 





remarks, which we cannot but consider just and right : 
‘* When it is thought necessary to have special rules 
for working a section of line, it becomes of the utmost 
importance that steps should be taken to see those 
rules adhered to ; if they are allowed to be disregarded . 
I must hold, as the inspecting officers of the Board of 
Trade always have done in similar cases, that some at 
least of the responsibility for any accident is taken off 
the shoulders of those immediately in charge of the 
train at the time.” 

At Liverpool-street station of the Great Eastern 
Railway a light engine was left standing foul of one of 
the down lines on September 20 last, and an outcoming 
train collided with it, happily with but slight conse- 
quences as regards its passengers or train staff. The 
signalmen had been eaaveatel to always dispose of a 
light engine before admitting any trains to its vicinity, 
but this had not been carried out in this case, and 
therefore Lieut.-Colonel Addison lays the blame pri- 
marily on the signalman, but he cannot entirely 
exonerate the driver of the light engine, who, on being 
kept nine minutes on the main line, should have called 
the signalman’s attention to his position. Since the acci- 
dent, instructions have been issued that no light engine 
must be allowed to stand on any running line, unless it 
stand on an electric bar provided for the purpose. 
The Government inspector points out that the spot 
where the engine stood is so short (the driver in his 
anxiety not to foul an up line having fouled a down one), 
that he considers it inadvisable to place a bar there. 
The electric bar here is evidently the English equiva- 
lent to the American track circuit, which, owing to 
the low voltage of the battery used, appears a success 
even in wet weather, and not more liable to failure 
than a treadle or bar, 

Major Marindinreports on a collision which occurred 
at the Sheffield station of the Midland Railway Com- 
pany on September 28, as follows: A train of empty 
coaches was left on No. 7 line between the ‘north and 
central station cabins, and in view of the two signal- 
men, but without having any lights attached to it, as 
should have been the case. Ona train being given on 
from Rotherham, the central signalman, forgetting the 
standing vehicles, accepted it on No. 7 line, and pulled 
all his signals, slotted with those of the north cabin, 
off, and the train came in under steam. The driver 
did not see the coaches until he was close upon them, 
when he did all to averta collision, but in vain._ No one 
was seriously injured, though a good deal of damage was 
done to rolling stock. No blame attaches to the train- 
men, but the central signalman is held primarily 
responsible for the mishap, the shunter contributing 
not a little to it, owing to his having omitted to place 
a light on the empty train, as such light would probably 
have been seen by either one of the signalmen, and 
even if missed by them would have given some warning 
to the driver of the passenger train. 

This is clearly a case where a track circuit would be 
a good thing ; owing to the length of line requiring to 
be protected, a whole series of electric or fouling bars 
would be required, in order to ee a light engine 
being overlooked, and this would far exceed the cost 
of a track circuit, and the track circuit would further 
have the great advantage of at once giving warning 
should any rail break or points stand wrong. 





BOILER EXPLOSION AT BELFAST. 

A FORMAL investigation by the Board of Trade, under 
the provisions of the Boiler Explosions Act, 1882, has 
been held at the Custom House, Belfast, with regard 
to the circumstances and cause connected with a boiler 
—- which occurred on August 7 at the Cromac Saw- 
mills, owned by Messrs. Brown and M‘Elroy, Cromac- 
street, Belfast. The Commissioners were Mr. Thomas 
Harrison, barrister-at-law, and Mr. Joseph Lewis, consult- 
ing engineer. Mr. M‘Tear conducted the case for the 
Board of Trade, and Mr. Lewis, solicitor, appeared for 
Messrs. Brown and M‘Elroy. 

Mr. M‘Tear, in opening the proceedings, said the 
boiler in question, which was used for driving the engines 
at the Cromac Sawmills, was of the Lancashire type, 32 fb. 
long by 7 ft. 6 in. in diameter, the furnace tubes being 
3 ft. in diameter, and having originally contained 12 
Galloway pipes, six in each tube. It was made in the 
year 1870 by Messrs. V. and D. Coates, of Belfast, and 
was the only boiler at the mills, the engines being, ib was 
stated, more powerful than the driving required, A 
specification and sketch of the boiler were laid before the 
Court, as well as a list of the repairs executed from time 
to time by Messrs. Coates. The premises were situated 
near to the junction of the Blackstaff River with the 
Lagan, and the feed water was taken from the Blackstaff, 
which at that point was a tidal river and very impure. 
The boiler was not insured, and was not inspected in any 
way, except by the firm’s own servants. The fireman and 
engine-driver, named James M‘Aleese, who was in charge 
of the boiler and engines at the time of the explosion, had 
stated that thé ordinary routine with regard to the 
cleaning, &c., was that every four weeks the boiler was 
run off and cleaned internally, the scale and mud being 
scraped off and the plates washed, while, from one to three 
times a day, the water was blown off from 3 in. to 4 in. 
when the boiler was in work. On Wednesday, August 7, 
when the pressure gauge showed 191b., which was the 
usual working point, the safety valve being stated to blow 
off at 21lb, the attendant noticed a quantity of steam 
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coming from the boiler-house. He thereupon went into 
the engine-room, shut off the feed, stopped the engine, and 
eased the safety valve. The fires were put out by the steam 
and water, and the boiler emptied itself in 10 minutes. 
Some of the bricks forming the bottom flue were moved 
by the escaping steam, and on the attendant examining 
the boiler he found that it had rent at the bottom of the 
external shell near the blow-out pipe. Messrs. Coates 
were called in to make the necessary repairs, but they 
were not yet finished, so that the boiler had not been set 
to work again. 

Mr. A. C. Brown, of the firm of Brown and M‘Elroy, 
was examined at considerable length by Mr. M'Tear. He 
went into various details respecting ownership of the 
works, and described the boiler and the method of cleaning 
adopted. The feed water was salty and brackish. Various 
repairs had been made, for which he produced the 
accounts, , 

By Mr. Harrison : On the Monday before the explosion 
Messrs. Coates were working at the boiler. He did not 
consider it his duty to have the boiler tested ; the idea 
never occurred to him. When anything went wrong they 
always got Messrs. Coates to put it right. On August 2 
the men who were making the repairs said they thought 
witness’s firm should go in for a new boiler. 

At this point a letter was produced from Messrs. 
Coates respecting the unsafe condition of the boiler, and 
suggesting to Messrs. Brown and M‘Elroy that it would 
be well for them to get a new one. 

Mr. Harrison said he thought it right to say that 
neither his colleague nor himself knew anything about the 
existence of that document, and Mr. M‘Tear, speaking 
for the Board of Trade, also disclaimed all knowledge 


of it, 

Mr. W. J. M‘Elroy, partner with Mr. Brown, said he 
believed the boiler was put in about 24 years since, 

Mr. Littlewood, foreman boilermaker for Messrs, 
Coates, deposed to having told Mr. Brown that the boiler 
ought to be taken out, and that he should either get a 
new boiler or a good second-hand one, Mr. Brown then 
asked him to repair the furnaces, in reply to which he 
told him that the boiler was only fit for scrap. He knew 
from the repairs which had been made that it was ina 
desperate state. 

Gerald Whittaker, a boilermaker in the employ of 
Messrs. Coates, said ho had several times been engaged 
in repairing the boiler in question. On the first occasion, 
about June, 1893, he cut a Galloway pipe away and “‘ drew 
a crack together” inthe right-hand furnace tube. This 
crack was near the centre of the plate, not at the rivet- 
holes. Patches were put over the holes caused by the re- 
moval of the pipe. At his second visit early this year he 
put a patch on each furnace tube, and subsequently made 
some other repairs. His fourth visit was at the end of July 
or the beginning of August. There was acrack in the left- 
hand furnace tube, and he cut out a patch which had ‘‘a 
bit of a flaw” in it. The plate was wasted and was almost 
through. He told Mr. Brown he would do the work, but 
would not be responsible. At the same time witness put 
some rivets in a crack in the right-hand tube, as well as 
some at a crack in the other tube. There was also a third 
crack which he dealt with, and at the same time he cut 
out another Galloway pipe, as it was cracked. The 
flanges were corroded away. Mr. Brown wanted him to 
put a strap or belt round it, but he refused, as it would 
not be a good job. They applied patches after cutting 
out the tube. This portion of the boiler was in very bad 
condition. About two cartloads of mud were taken from 
the boiler. After the explosion he made some repairs. 
The angle-iron was all corroded away, and the plate near 
the mudhole at the front end was also considerably cor- 
roded ; the rivets had no heads on them inside; they 
were all wasted away. 

By the Commissioner: He had made other discoveries 
with regard to the defects in the boiler, and had reported 
them to his foreman. He had known as bad cracks to 
occur in other boilers: these had been repaired, and the 
boilers had subsequently been found to be far from 
useless. 

Thomas Rawlinson, boilermaker, gave similar evidence 
respecting the repairs, and said that several barrow-loads 
of scale were removed, some of it being 2 in. and 24 in. 
thick. 

Mr. William Fair and Mr. I. MacKellor, engineer- 
surveyors to the Board of Trade, at Belfast, gave evidence 
respecting the general construction of the boiler and its 
defective condition. 

This closed the examination of witnesses, and Mr. 
M‘Tear, on the part of the Board of Trade, submitted 
the following questions to the Court for their judgment: 

1. Was the boiler worked under safe and proper con- 
ditions ? 

2. What was the cause of the explosion ? 

3. Does blame attach to any one, and, if so, to whom? 

Mr. Brown, recalled, in reply to the Commissioners 
said that he never heard Mr. Liitlewood say that the 
boiler was in a desperate state unti! his firm proposed to 
sell him a new one for 250/. He placed the boiler in the 
hands of Messrs. Coates for repairs, and did not think he 
pinned them down in any way as to what they were to 
do. He rather thought the conversation as to the boiler 
not being worth repairing, took place after the explosion. 

Mr. Harrison pointed out that Messrs Coates, in their 
letter, stated that they understood from their men that 
the boiler was ina very bad state, and that though they 
would do their best to repair it, they did not think they 
could be very successful in the matter. Now, in the face 
of that, did witness wish to suggest that his firm gave 
Messrs. Coates carte blanche to make it right ? 

Witness, in reply, said he expected Messrs. Coates 
would be able to put the boiler in order. He certainly 
did not refuse to allow the men to do what they required. 

After Mr. Lewis had addressed the Court on behalf of 





Meesrs. Brown and M‘Elroy, Mr. Harrison adjourned the 
Court in order that he and his colleague might visit the 
works and make an examination of the boiler. 

On the reassembling of the Court, Mr. Harrison gave 
judgment. After dealing with various matters relating to 
the ownership of the Cromac Sawmills and giving a de- 
scription of the boiler, he pointed out that the furnace 
tubes had originally contained twelve Galloway pipes, 
but that five of these had gradually become unsafe and 
had been removed. The feed water was of exceptional 
impurity, and the blow-out tap had to be opened several 
times a day in order to get rid of the mud and dirt which 
accumulated. For several years the boiler had been 
showing symptoms of decay. The extent and frequency 
of the repairs proved that it was not in a satisfactory 
condition, and the character of the feed water tended to 
accelerate the decay and increase the risk. There was no 
record of the boiler having been tested within the past five 
years, though it would have been easy to have applied the 
hydraulic test, and it was inconceivable that common pru- 
dence, and the most ordinary regard for the value of 
human life, did not lead the owners of the boiler to adopt 
this course. The boiler was not insured. Messrs. Coates 
stated that they were called in to make certain specific 
repairs, but Mr. Brown, on the other hand, explicitly said 
that their orders were to make all right. The foreman 
boilermaker alleged that he informed Mr. Brown that 
the boiler was only fit for scrap, and Messrs. Coates wrote 
the firm, saying, ‘*‘ your boiler is not in a very safe condi- 
tion,” and added that, though they would do their best in 
the matter of repairs, yet ‘‘they would accept no risk.” 
Though Messrs. Coates might have stated at an earlier 
date, and in a much clearer manner, their opinion as to 
the danger arising from using the boiler, and might have 
refused to tinker with an article only fit for the scrap- 
heap, this was not a sufficient justification of the clear 
and undoubted failure on the part of the owners to have 
the boiler periodically inspected. The letter Messrs. 
Coates had written, though late, was sufficiently clear to 
show the urgent importance of taking steps to avoid such 
evident danger. The Court was also of opinion that the 
foreman boilermaker should have ascertained for himself 
the condition of the boiler, and whether the repairs were 
efficient. Instead of doing so, he relied on the reports of 
his men, and the boiler now showed that many of the 
repairs were of a very unsatisfactory character. The 
boiler was in a most deplorable condition, and not capable 
of repair. The plates of the furnace tubes were in 
several places corroded almost through. Two of the 
Galloway pipes the Commissioners found corroded com- 
pletely through, and three others were almost as bad. 
Some of the rivet heads were eaten away, the boiler was 
in a most filthy condition, and gave evidence of leakages 
at so many places that it was impossible to locate 
them all, The iron had become so brittle by the con- 
tinued working of the boiler in its dirty state, that it 
was unsafe at almost any pressure. There was ground 
for presuming that the safety valve was loaded to 35 lb., 
though it had been stated that the working point was 
20 lb. The direct cause of the explosion was external 
corrosion of the shell-plates near the blow-off pipe, where 
in contact With the brickwork, which had been liable to 
dampness, and was at the time of the examination by the 
Commissioners saturated with water. In the course of 
that examination they discovered an open pipe at the 
back end of the external brickwork flues, which evidently 
communicated directly with the river. This pipe was 
probably a sewer, and when the water rose in the river it 
would flow through the pipe and flood the flue. Some 
of the deposit which had been removed was nearly 12 in. 
thick, and was very largely composed of salt, Ib was 
simply incredible that such a state of things should 
have so long been allowed to exist. The safety of the 
public and of the firm’s employés demanded greater care 
and prudence on the part of the owners of this boiler than 
had been given. They should have known that the boiler 
ought to be examined periodically, and should have been 
warned by the reports of the boilermakers and the fore- 
man, as well as by the letter from Messrs. Coates. The 
Court had taken into consideration the fact that the firm 
suffered loss by the complete stoppage of their works 
pending the termination of that investigation, and thought 
they would be acting leniently when they ordered tha‘ 
Mr. A.C. Brown should pay 30/7. and Mr. M‘Elroy 101. 
towards the costs and expenses of the inquiry. 

The a which had lasted three days, then ter- 
minated. 





CENTRIFUGAL FANS. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 17, 1895, Sir 
Benjamin Baker, K.C.M.G., the President, in the chair, 
a paper was read on “ The Design and Testing of Centri- 
fugal Fans,” by Mr. H. Heenan, M. Inst. C.E., and Mr. 
W. Gilbert, Wh. Sc., Assoc. M. Inst. C.E. 

The object of the experiments recorded in this paper 
was to determine the best form of fan-blade and fan-case, 
and the most economical diameter and speed of a fan, to 
produce any required volume of air at a given pressure. 
After referring to some of the practical difficulties in- 
volved, an outline was given of the manner in which the 
performance of a fan should be tested, a blast-fan, 28 in. 
in diameter, being selected for illustration. A distinc- 
tion was made between the velocity and pressure gauges 
for various deliveries, and the method of drawing the 
characteristic curve was explained. The effect of varia- 
tion in the shape of the blades was next studied, those 
chosen having tip-angles of 35 deg., 60 deg., and 90 deg. 
respectively, the fan centre being 17 in. in diameter. It 
was shown that the blade having the radial tip gave the 
best result. 

The experimental apparatus used for testing thesmaller 





classes of fans was then described. Each fan delivered 
air through a circular iron tube into a boiler flue 2 ft. 6 in. 
in diameter and 18 ft. long. Circular orifices of various 
sizes were fitted in the flue to form graduated resistances, 
and the air velocity was estimated by an anemometer at 
the open end of the flue. A transmission dynamometer 
measured the power absorbed by thefan. It was remarked 
that considerable differences in the velocity of the air might 
exist at the same cross-section of the delivery tube of the 
fan, in proof of which drawings were exhibited of the 
curves determined by experiment and of those obtained 
from some of the fans tested. 

The Heenan mine-ventilating fan, tested at Parkend 
Collieries, had a fan centre 7 ft. in diameter and 2 ft. 
wide. This fan was designed to pass 20,000 cubic feet of 
air per minute at 34 in. of water-gauge, and the result 
was found to agree well with the rules developed by the 
authors. A variable resistance was provided by closing 
the mouth of the air-drift to a greater or less extent. The 
horse-power given to the fan was obtained by indicating 
the engine. Characteristic curves for tip-speeds of 5000 fb., 
6000 ft., 8000 ft., and 9000 ft. per minute were given. 
The maximum efficiency was 70.3 per cent. 

The comparative output of fans of the same type, but 
differing in size, showed that, if they were run at the 
same tip. speed and produced the same water-gauge, the 
air discharge would be —_ to the centre section 
of the fan, that was, to the diameter multiplied by the 
width. This being so, if the air discharged from any fan 
and the corresponding brake horse-power were divided by 
the area of the centre section, the characteristic curves 
plotted from these data, with the observed water-gauge, 
would be the same for all sizes of fans of the same 
type. It was shown how the dimensions of a fan could be 
determined from these curves, so that the most economical 
result might be obtained ; and an apparatus was described, 
by means of which the accuracy of the water-gauge tips, 
used for the measurement of air pressure and velocity, was 
tested. To test the facing gauges the following method 
was adopted: The tip was moved at a known velocity 
through air at rest, by causing it to describe a circle of 
20 ft. circumference, and provision was made whereby 
a water-gauge recorded the air pressure set up. The pres- 
sure in feet of air due to a velocity in feet per second was 
obtained by dividing the square of that velocity by 64.4; 
and it was found that a facing-tip, whether conical, 
parallel, or bell-mouthed, when used in connection 
with a water-gauge, would record this amount correctly. 
Three side-tips, which had been used to determine the 
compression existing in a stream of air flowing through a 
pipe, by placing them at right angles to the direction of 
flow, were next tested. The object was to determine how 
far these tips were affected by induction. Twoof the tips 
consisted of pieces of pipe }-in. bore, and having external 
diameters of ;, in. and 4 in. respectively. It was found 
that, owing to induction, the pressure recorded was less 
than the correct amount by a quantity equal to about 
45 per cent. of the gauge reading, which would represent 
the velocity of the airstream in question. The third side- 
tip had a plate 2 in. in diameter screwed to the end of the 
pipe, the edges of the plate being bevelled. The readings 
of this gauge were found to be correct, and ib was used in 
all the experiments recorded in the paper. The tip- 
speeds used varied between 60ft. and 190 ft. per second. 
A series of tests made to determine the efficiency of an 
expanding chimney was then recorded. Air was passed 
from a fan through a delivery tube into an expanding 
chimney, the sides of which could be set at any desired 
angle to the centre line of the tube. The efficiency for 
any angle was obtained by dividing the vacuum observed 
at the throat of the chimney, by the calculated vacuum 
due to the reduction of velocity of the air as it passed 
from the inlet to the outlet of the chimney. The results 
of the tests showed that the angle on each side might be 
as much as 15 deg. without loss of efficiency. The air 
speed recommended at the chimney outlet was 20 ft. per 
second, and the efficiency with this speed varied between 
wae et 6 deg. opening and 0.42 for 15 deg. opening on 
each side. 





Tue ORANGE F Rex State.—A commission has been ap- 
pointed to examine tenders for building certain railways 
authorised in the last session of the Volksraad of the 
Orange Free State. 





Siicut CoLiisIon AT PENRITH.—On the morning of 
October 11 an engine pushing a cattle truck was allowed 
to come out of a passenger Jine through a cross-over road 
on to the down main line at the Penrith station of the 
London and North-Western Railway, with the view of 
following a passenger train, then standing at the platform, 
out to the other end of the station. The driver thought, 
until close up to the passenger train, that it had gone and 
the road was clear, and so he came steaming along, and 
was unable to pull up in time to entirely avert a slight 
collision. Lieut.-Ccl. Addison considers that the signal- 
man was to blame for setting the points for the main line 
while the train was still in the station, and without 
giving the engine and truck on in the usual way. It 
seems to us that this mishap also points to the great 
necessity of having ground or shunting signals at the end 
of all cross-over roads, so that even if the points had been 
set for the main road, yet the driver could not run forward 
without due authority from the signalman. In modern 
signal practice such ground signals are usually provided, 
and it is to be desired that the railway companies may 
see their way to adopting this practice at all cross-overs 
as soon as they can, as hand signalling, even with the most 
careful of shunters and trainmen, has so often led to 
misunderstanding and disaster. In this case the shunter 
does not appear to have been to blame, as, owing to the 
points having been set for the main line, he was somewhat 
justified in avsuming that this line was clear. 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Dr is stated 
in each case; where none are mentioned, the S: is 
not Wustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

ies of Specifications may be obtained at the Patent Offve 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., 
at the uniform price of 8d. 

The date of the advertisement of the ev of @ complete 
— is, in each case, given after abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

gar ge none may at any time within two months the date of 

advertisement of the tance of a complete specification, 

er pan at the Patent O, of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


20,259. C. Kellner, Vienna. Electrolytic Appa 
ratus for Decomposing Metallic Salts. (9 8.) 
October 23, 1894.—The apparatus comprises a vessel A for the 
reception of the electrolyte to be decom , and a trough B 
inserted or suspended in the vessel A, this trough having in its 
bottom openings b which are surrounded by projecting borders b' 
that serve to prevent the egcape, through the said openings, of the 
layer of mercury C which serves as a cathode and covers the 
bottom of the trough. The anodes D are arranged in the electro- 
lytic space of the vessel A, horizontally or vertically, and in the 
latter case may also project through the openings b into the trough 
B. Each of the trough openings is covered over by a bell E of 
non-conducting material, which dips at its lower free edge into the 
mercury, and is of greater width than the opening }, so that it 
can be moved to and fro through a certain distance over this open- 
ing. The bell thus incloses the decomposing chamber commu- 
nicating with the vessel A, and forms an electrically non-con- 
ducting partition between the decomposing chamber and the 
combining chamber of the trough B that is charged above the 
mercury cathode C which constitutes the seal, with water, acid, 
or other substance with which it is desired to _ the ae, 


cloth is applied by hand or by a soft pad there is a reopen f to 
wear away the depressions as well as the prominences and so 
aggravate the ‘‘untruth” of the cylindrical surface. The chief 
difficulty in applying the hollowed-out wood block is that, as the 
commutator wears away and is quently reduced in diameter, 
the wooden block no longer fits it and a fresh one must be pro- 
vided. To obviate this difficulty the present inventors employ a 
flexible strip of metal or other suitable material of the correct 
thickness and stiffness to accommodate itself generally to the cy- 
lindrical form of the commutator, but not to adapt itself to the 
smaller depressions. The improved polisher intended for trueing 
up the commutators of dynamo machines or of motors —_ 
the flexible + which is varied in width to suit the particular 
commutator it is intended to polish, and supporting arms E, F. 
The fork E is solid with the handle, and the other fork F is hinged 
at the point C and capable of adjustment by the arm and screw 
D. This enables the strip to adapt itself within limits to commu- 
tators varying in diameter. The polishing surface, which may be 
of any convenient form of emery cloth or similar material, is 
supported by the flexible strip A as shown, and is held in position 
at B by aclip at one end, the other end being left free. In most 
cases it is not necessary to secure the second end of the polishing 
cloth, but in such cases where it is necessary a second clip can be 
added, but instead of being az B, a spring clip, it may be a remov- 
able one. In cases where it is necessary to use pitch blocks instead 
of:the polishing cloth, they are attached to the concave surface of 
the strip A. (Accepted October 30, 1895), 


17,4386. H.B. Cox, Hartford, Conn., U.S.A. Thermo- 
Electric Generators. (2 Figs.] bt porpaer 18, 1895.—a is a 
thermo-electric —— preferably built up cylindrical in form 
with a surrounding cooling liquid jacket b, having inlet and 
outlet openings for the cooling medium. The interior of the 
generator is coated with suitable refractory material. A vertical 
series of deflectors c can be supported within the generator to 
throw the heat laterally against the surface of the generator. A 
constantly moving body of heated fluid is employed as the medium 
for maintaining an even temperature at the inner surface of the 
generator, by passing the fluid constantly through the interior of 
the generator and through a heating device and providing means 
for propelling the fluid and causing it to constantly circulate. A 
convenient means for carrying out this method may consist 
of a continuous ‘conduit comprising one or more generators, a 
heating device which is conveniently shown as a series of 
tubes above a gas jet, and a propelling fan or pump within the 
conduit provided with external driving means. The conduit is 
filled with any conducting fluid such as air. In Fig. 1, two 

lel t are shown. ¢ is a metal pipe formed in 








previously taken up by the mercury cathode, D 
order that the mercury shall not become displaced by the lower 
end of the bell E sliding over the bottom of the trough B when the 
bell is being moved, slots ¢ are provided in the lower edge of the 
bell. A gas exit pipe F leads from the decomposing chamber to 
the exterior of the vessel A. The ancde D and the mercury 
cathode C are connected to the terminals of a source of elec- 
tricity. In an apparatus of large size the whole of the bells E are 
preferably united to form a cover which is provided with partitions, 
and is adapted to be moved to and fro in the trough B, the spaces 
El between every two bells being arranged to communicate by 
means of lateral openings with the trough B, as shown in Fig. 2. 








, Fig.3. 








The gas exit pipes F are then arranged in such a manner that the 
— gas is led through all the bells in succession, and is 

rawn off from the last bell. The manner of working the appa- 
ratus is as follows: The electrolyte, for instance a solution of 
common salt, within the vessel A and the decomposing spaces or 
chambers, mes decomposed by the electrolytic action which 
takes place under the bells E, the liberated chlorine gas being led 
off through the pipe F, whilst the metallic sodium forms an 
amalgam with the mercury cathode C which is situated within the 
bells E on one side of the anodes D, viz., on the right-hand side in 
Fig. 2. If now the bells be shifted to the left, into the position 
shown in dotted lines in Fig. 2, the stationary mercury cathode 
together with the amalgam mes thereby situated in the com- 
biniag chamber of the trough B which is charged, it may be, for 
instance, with water. The sodium separates out from the amalgam 
and combines with the water to form sodic hydrate. At the same 
time, by the shifting of the bells, that portion of the mercury 
which was previously situated outside the left-hand side portions 
of the bells, that is to say, in the combining chamber, will now be 
located in the decomposing chamber, and acts as the cathode to 
again produce an amalgam with the sodium which is continually 
being separated in the said decomposing chamber. If the bells, 
after a suitable interval of time, be shifted back into the position 
shown in full lines, 7.e., to the right hand, the mercury on the 
left-hand side of the anodes, together with the amalgam formed 
thereon, becomes again situated in the combining chamber of the 
trough, and consequently within the sphere of action of the water 
in such chamber, whilst, on the other hand, the mercury situated 
on the right-hand side of the anodes, and the amalgam portion of 
which has been acted upon in the meantime by water to remove 
the sodium therefrom, becomes again situated in the decomposing 
chambers for the purpose of forming fresh amalgam, (Accepted 
October 30, 1895). 


21,855. W. P. Adams and R. E. B. Gromaien, 
London. Trueing up, &c., Dynamo ers, 
{1 Fig.) November 138, 1894.—This invention relates to an im- 
proved portable tool or — for trueing up, scouring, polish- 
ing, or cleaning cylindrical surfaces, more especially the commu- 
tators or collecting cylinders of dynamo electrical machines or 





motors. Up tothe present such cleaning and polishing of com- 
mutators as is necessary to be carried out by the attendant in 
charge has been done by means of emery or otherscouring cloth of 
varying degrees of fineness, either held in the hand or applied by 
@ pad having a soft surface or applied to a block of wood hollowed 
out to fit truly to the surface of the commutator. If the scouring 





U-shaped sections. The upper section has its lower ends secured to 























the upper headsof the two generators and opening into and ofabout 
the same diameter as the interiors thereof. The lower (J-shaped 
section of the pipe has its ends secured to the lower heads of the 
generators and opens into the interiors of the generators, and is of 
approximately the same diameter as the upper section of the pipe. 
e lower section of the conduit comprises the heating device con- 
sisting of the plurality of heating tubes /, through which the fluid 
passes over the source of heat such as the Bunsen burner g. h is 
a rotary propelling fan arranged in a frame in the upper section 
of the conduit. « is an electric motor mounted on the exterior of 
the conduit and geared tothe fan by gearing j. By maintaining a 
comparatively rapid circulation of the air in the air circuit, the 
heat from the heating device will be transferred to the generators 
and an approximately even temperature maintained throughout 
the entire fluid circuit. Any suitable number of generators can be 
placed in this circuit and all parts thereof heated approximately to 
the same temperature by the heat conveyed by the air from the 
heater. The generators absorb the heat — require from the air, 
which is being constantly maintained at any desired temperature by 
the heating device, the air going constantly around, and the heater 
constantly supplying all heat lost by absorption of the generators 
or through radiation. In Fig. 2 the hot air conduit is shown in- 
cluding a plurality of generators. (Accepted October 30, 1895). 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


347. H. A. Humphrey, Northwich, Cheshire. Gas 
or Oil Motor Engines. [4 Figs.) January 5, 1895.—A is 
the working cylinder of a gas or oil motor engine having its 

iston connected to a crank C, and B is a pump cylinder — 
ts piston worked from a crank C! which is on the same shaft 
with C, and coincides with it in position. Both cylinders com- 
municate by ports a and ) with a valve and combustion chamber 
E, in cylindrical portions of which the piston valves D and F, 
rigidly connected together, are caused to reciprocate by a cam on 
the engine shaft. Nearone end of the chamber E isan inlet I 
for a mixture of air with gas or oil vapour, and at the other end 
there is an outlet O for d of exhaust. In the middle of the 
chamber there is a partition P on each side of which ig a check 
valve V and V1, the one covering a passage from an air pump or 
fan, the other covering an outlet, Both these valves are worked 
from the engine shaft. The chamber Eis kept cool by; water cir- 
culating in a jacket W. When the valves F, D are in the position 
shown, the space in E between them contains high-pressure com- 
bustion gases. The valves F being then moved to the left so as 
to put port b in communication with I, and to put a in communi- 
cation with the space in E between the valves, the high-pressure 
gases expanding from E into the cylinder A propel its piston, at 


~— I and ba mixture of airand gas and finally air. The valves 
, D then being moved back to the position shown, closing a and 
b, the valves V, V! are opened, and a current of air is forced 
through E, sweeping out residuary products of combustion from 
the between D and F. The valves V, V' being then closed, 
and the valves F, D ag moved to the rightso as to put port / 
in communication with the space in E between the valves, and to 


Figt —-Fig.2 
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put @in communication with O, the eres are caused, by the 
momentum of the flywheel, to make their instrokes, the piston of 
B forcing mixed air and gas into E to mix with the air already 
there and compressing the whole, while the piston of A discharges 
exhaust through a and 0. The valves F, D being again moved 
to the position shown, the gaseous mixture in E f fired by elec- 
tricity or by an ignition tube Lo that the space between the 
valves contains high-pressure combustion gases, whereupon the 
action is repeated. (Accepted November 6, 1895). 


GUNS. 


14,343, H. H. Lake, London (J. B. G. A. Canct, Paris), 
Gun Mountings or Carriages. [25 Figs.) July 27, 1895. 
—Acoording to one part of this invention twin guns are sup- 
— in a top carriage or cradle eo as to constitute a double- 

arrelled cannon having only one pair of trunnions supported 
upon a single chassis or lower carriage, the whole being so con- 
structed and arranged that the two guns are entirely as one with 
regard to their training and elevation. The twin carriage or cradle 
within which the guns A are mounted has two sleeves or tubea B 
cast in one piece or securely united. These sleeves are furnished 
at their extremities with packing rings ), b through which the 
guns slide in the recoil and return movements. The cradle is sup- 
ported upon two trunnions B! about which it is turned for ele- 
vation. , D are two brake cylinders of the kind referred toin the 
specification of a prior patent. These brake cylinders may be cast 
in one piece with the double-sleeved cradle, or attached to it by 
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the flanges E which are secured together by bolts F. The piston- 
rods d of the brake cylinders extend forward and are secured to a 
bracket A'on the gun. In combination with the brake is a com- 
Pp -air recuperator comprising a cylinder G and a piston 
carried by arodg. The brakes and recuperator may be arranged 
at the sides ef or above the gun if necessary or desirable. On 
recoil, the piston-rods d moving with the gun enter the cylinders D, 
displacing the liquid, which, passing into the valve-box Hthrough 
the tubes I, opens the valves J, and, entering by the passage K 
into the recuperator cylinder, drives before it the recuperator 
piston, and co! uently compresses the air. At the termination 
of the recoil the air expands and forces back the liquid through 
the passages L, opening the valves M behind the brake pistons and 
returning the gun to battery. The return movement may be 
checked or interrupted by means of the screw plugs O suovaed 
for controlling the valves M. (Accepted November 6, 1895). 


RAILWAYS AND TRAMWAYS. 


18,029. W. J. Holman, Minnea Minneso 
U.S.A. Attachments to Locomotive — es. [21 Pasi 
September 26, 1895.—This invention relates to the use of a series 


























of pound trucks, posed of double tread, single- flanged, 
axle coupled, friction roller-geared wheels, so arranged that when 














the same time the piston of B making its outstroke draws in by 








placed under the iocomotive driving wheels and superstructure, 
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the same horizontal position of the boiler is maintained without 
any material alteration of the locomotive proper. The objects of 
this invention are to increase the speed, safety, and economy of 
railroad travel and transportation. e improved attach t is 


furnace or gas-producer in the combustion chambers H through 
perforations G' in the back wall G? of this hollow bridge. The 
gases from the furnaces pass into the bustion chambers by the 
I between the top of the bridge G and the crowns of the 








constituted by a speeding truck consisting of reversely flanged 
wheels having inwardly extended hubs running in contact with 
the treads of the locomotive drivers, and flanged traction wheels 
having outwardly extended hubs supporting the treads of said re- 
versely flanged wheels, and with the axles of said traction wheels 
coupled by independent side-rods adapted to oscillate about the 
central axle, whereby the speed of the locomotive may be increased 
without altering its running gear, or increasing the speed of the 
moving parts, and the requisite flexibility secured. (Accepted 
Oc’ober 30, 1895). 


STEAM ENGINES, BOILERS, EVAPORATOBS, &c. 


22,987, R. H. Dames, Bambarg. Steam Boiler 
Furnaces. (|2 Figs.) November 27, 1894.—In the type of 
marine boiler generally used, wherein there is at the rear of the 
boiler furnace a combustion chamber or smokebox entirely sur- 
rounded by water, the supply of air is, according to this inven- 
tion, effected by means of a pipe a extending from the com- 
bustion chamber or smokebox ¢ to and through the rear wall of 
the boiler. In the case of beilers with dry combustion chambers, 
and in that of stationary boilers, the air may be introduced 
directly into the combustion chamber ¢. In the upper part of the 
uptake or the lower part of the chimney there is arranged a 
system of piping b, either in the form of serpentine coils, or after 
the manner of a superheater, which communicates at one end with 
a cowl or ventilator c, and at the other end, by means of a pipe d, 
with the pipe a and combustion chamber ¢. The cowl or venti- 





Fig.2.4 






































er9e7, 


lator c is a stokehold ventilator of the usual kind, fitted with a 
rotary cap which can be set to suit the direction of the wind. In 
cases where a ventilator of this kind is not sufficient, a blower can 
be employed. The air forced into the piping ), either by the 
natural draught, or by the artificial or forced draught produced 
by a blower, is heated in the said pipe by the hot gases and pro- 
ducts of combustion escaping through the uptake and chimney, 
and flows through the pipe d and pipe a into the combustion 
chamber e¢, which it enters at a point where it comes into con- 
tact with the flame ,from the boiler fire, By this means, the 
oxygen contained in the said air serves to effect the combustion 
of the carbon or small particles of coal carried along by the flame. 
In this way the fuel fed to the boiler furnace is utilised in a very 
efficient manner, and the formation of smoke is prevented. (Ac- 
cepted October 30, 1895). 


24,913. Taylor's Smokeless Boiler Syndicate, 
Limited, London, and J. Donaldson, Liverpool. 
Furnaces Applicable to Steam Boilers, &c. [18 fis.) 
December 21, 1894.—A isthe boiler, B are furnaces, each practicall 
a duplicate of the other and separated by the mid-feather B! ; eac 
is preferably charged with fuel through ite own hopper O from 
above ; the hopper is closed by a cone valve or lid Cl centrally 
hung by a chain D, by which it can be operated, The fuel is placed 
in the hopper and, when the valve is raised, the fuel passes out of 
the hopper C and falls down into the furnace B. The fire is sup- 
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Vs 
ported in each furnace upon a grate E formed of fire-bars in the 





usual way. A hanging bridge F is provided at a suitable height 
above each grate so that as the fuel is consumed, the slope of the 
bare will cause the superincumbent mass to press downwards 
towards the lower end of the grate, pushing before it the ash and 
clinker, which will fall over, or can be pushed over, the ends of the 
bars or grate E into the ashpit F' constituied by the lower part of 
the furnace without materially disturbing the fire. The forward 
or inner end of each furnace B is partly clesed by a hollow bridge 
G extending into and across both furnaces B, into which bridge air, 
heated or otherwise, may be admitted to join the gases from the 





furnaces B. From the combustion chamber the flames and heated 
gases pase by a short flue or passage J to the boiler flue A! and 
proceed thence to the chimney stack in the usual manner. The 
passage J from the combustion chamber H to the flue A! may be 
circular to match the flue, but it is preferable to make it semi- 
circular with a flat or curved bottom J! or top, leaving a space K 
above or below and within the diameter of the boiler flue Al, which 
may be provided with an inspection opening A2, so that the crown 
of the flue Al can be inspected while the furnace is at work. A 
bye-pass flue L connects the chimney with the combustion chamber 
H, from which it may in ordinary working be shut off by a suit- 
able damper L1, the object of this bye-pass being to permit 
diversion of the flames and heated gases from the boiler when, for 
instance, it is desired to shut cff the boiler. (Accepted October 
80, 1895). 


M. E. Teague, Cinderford, Gloucester. Cut- 
off Valvular Device for Steam and other ines. 
(2 Figs.] March 14, 1895.—Right and left handed screws a work 
in a female ecrew-threaded sleeve b. Anarm c is attached at one 
end to the spindle p of the balance valve, the other end of said 
arm being enlarged and formed so as to allow of its working to and 
fro as a slide, in suitable guides formed in the valve cover and 
without allowing the screw a to twist round. The boesed end d' 
of the lever arm d encircles loosely the sleeve ), the outer end of 
the lever arm d being connected up to the governor. A feather ¢ 
is secured in the boseed part d! of the lever arm d, a corresponding 
slot being formed in the sleeve l. This latter will thus be caused to 
reciprocate backwards and forwards accordingly as the lever arm d 
is raised or lowered, as the case may be, by the controlling action 
of the governor, and so, consequently, to shorten or to lengthen 
the travel of the valve spindle p. On the lever d (Fig. 2) being 
raised, the sleeve b is slightly turned, and being internally screw- 


threaded, turns upon the fixed screws a, and forcing them out- 
wards thereby lengthens the valve-rod p secured to the armc, 
which latter is also attached to the screw a. When the lever d is 
lowered, the partial rotation of the sleeve b in the reverse direction 
draws the two screws a@ towards each other, in the space a! pro- 
vided between the ends of screws a, thereby shortening the valve- 
rodd. jf is the valve-box with annular chamber g cored inside 
for steam to pass round outside of valve cylinder h to outlet 7. 
The cylinder h has ports k cast in for steam outlets. J is 
the hollow cylindrical valve, made in one piece, through which 
the steam passes from the inlet m, to covern at top. In the 
middle portion of J, which is at this part of reduced diameter, 
slots o are formed to allow of the steam circulating freely from the 
interior chamber of valve to the outer space q in order to supply 
the ports k. pis the valve spindle to the outer end of which is 
secured the bracket piece or arm c all as aforesaid. (Accepted 
October 23, 1895). 

Vertical 


16,463. P. Loos, Oftenbach i/M, Gonmeng. 
Steam Boilers, [2 Figs.] September 3, 1895.—This invention 
relates to vertical steam boilers having ‘‘ Galloway” tubes, and it 
has for its object to thoroughly consume the smoke and also to 
superheat the steam by means of the escaping hot gases of com- 
bustion. Within the boiler shell @ is built a firebox b preferably 





made of corrugated sheet metal, This firebox is travereed by 
several Galloway tubes e arranged crosswise in such manner that 
the ascending hot gases are compelled to alter their course very 
frequently so that the greatest part of their heat is imparted to 
the walls of the firebox. The fuel which is fed into the firebox 
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from a hopper ¢, whenever the damper door f is raised, is 
burned upon the step grate 0. The fire bridge g rests upon a box 
h to which air gains access through openings h'. Along the 
whole length of the fire bridge g are formed one or more tuyeres t 
through which the air entering at the openings h1 in the box is 
conducted to the combustion chamber in the form of a hot blast 
which whilst p ting bustion prevents smoke. The air 
current passing constantly through the box and tuyere also serves 
to keep the fire bridge cool, thereby preventing it being burned. 
The steam, which is drawn off from the boiler by the valve el, is 
not conveyed directly to the engine, but is first caused to enter a 
spiral steam superheating pipe p located iu the flue d, which latter 
is made as narrow as possible consistent with an efficient draught 
in order to keep the hot within the combustion chamber a8 
long as possible, This pipe », which enters the flue at J, is so 
made that its convolutionsincrease in diameter as they go down- 
ward to the bottom, where the pipe is again bent straight up and 
led out of the flue at n, If desired, the end /of the pipe p can be 
made to communicate directly with the boiler, and in this case 
the controlling valve c! would be fitted at the end n. By 
making the coil pipe » with its convolutions broadening 
towards the base, the steam passing through it is fully exposed to 
the action of the hot gases escaping through the flue. (Accepted 
October 80, 1895). 


17,500. Galloways, Limited, and J. H. Beckwith, 
Manchester. Corliss Valve Gear for Steam Engines. 
(2 Figs.] September 19, 1895.—This invention relates to the gear 
for working and releasing the Corliss valves of steam engioes. 
The figures show the trip gear for the valves at both ends of the 
cylinder, and in section the dashpot used in connection with the 
one trip gear. A is the valve spindle on which is keyed the boss 
B presenting an edge at b to the edge c of the trigger lever C, 
which is pivoted on one arm d of a lever D, and has anarm c! 
connected to the governor. The lever D has another arm d! con- 
nected to an eccentric or cam on the engine shaft, and the bors B 
has an arm b' to which is linked the rod E of the dashpot piston. 
This rod is made with a head ec entering a recess in the bottom of 
the piston F, which works in the cylinder G, being urged down- 
wards by the spring H, At one side of the cylinder G is formed a 











seating for a segmental slide valve K, which can be adjusted to a 
higher or lower position by a screw and nut k, As the lever D 
oscillates in the one direction, the edge c of the trigger lever C 
meeting the edge b causes the boes B to move, partly turning the 
valve spindle A, When, by the action of the governor, the arm c' 
is moved aside, the edge c escapes b, and thereupon the spring H 
causes the piston F to retreat into the cylinder G until the air 
compressed between it and the cylinder bottom causes it to stop, 
the valve spindle A being thus turned back. By raising or lower- 
ing the slide valve K the amount of air compressed under the- 
piston F can be varied, so as to allow for more or less rapid work- 
ing or more or less leakage past the piston. In case the piston F" 
should be stop too far from the cylinder bottom the head e of 
the rod E can be moved onwards by the lever D acting on the eye: 
el of the rod, thus bringing the edge b into suitable position to be 
engaged again by c, (Accepted October 30, 1895), 


MISCELLANEOUS. 

3876. O. Hass, Sprechtsbrunn, Germany. Ice- 
Grips for Boots and the like. (65 Figs.) February 22, 
1895.—This invention bas reference to an ice-gripping device 
formed of wire and adapted to be fastened to the a pom Po of a 
boot or shoe for the purpose of preventing slipping on hard- 
trodden snow or frozen surfaces, and which is so formed and con- 
structed that it will fit boots or shoes of considerably different 
lengths and widths. The improved ice-grip is made of wire bent 
80 as to form two toe-clamps a, l, two heel clamps /, g, or c, d, 


and spring-loops ¢, i’, 12, 13, that are adapted to permit the Iength 
of the device to be increased and to draw the toe and heel clamps 
firmly against a boot when applied thereto. The ends m, 7 of the 
wire are twisted to the main portion thereof in such a manner as 
to form prominences that will serve to prevent the wearer from 
slipping when walking. The arrangement is such that the toe- 
clamps a, ) can be adjusted as to distance apart by bending the 
loop & of the wire. The underside of the first portion of the ice- 
grip may be notched or ribbed. (Accepted November 6, 1895). 
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Royal Indian Engineering 
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for the training of the sons of gentlemen for Mechanical, 
Civil, Electrical and Mining Engineering ; Woolwich, 
Sandhurst, Natural Sciences, University Scholarships, 
or forlifeabroad. The Schools are lighted throughout 
by electricity.—_For prospectus apply to Sir EDMUND 

AY CURRIE, Crofton, Hants. J 236 


Gilles, London.— 


ne’s Ss 
K? ENGINEERING DIVISION OF THE 
FACULTY OF SCIENCE. 








SEssion 1895-1896. 


LENT mone” COMMENCES THURSDAY, 
ANUARY 16th. 

The full wee... for the College Associateship 
in Mechanical, Civil or Electrical Engineering, Archi- 
tecture, Chemical Manufactures, and Metallurgy, 
extends over a period of three years. A shorter course 
of two years qualifies for the Certificate of Engineering. 

The Siemene Electrical Laboratory (founded by 
Lady Siemens) and the Mechanical Engineering 
Laboratory and Workshops, the Metallurgical Labo- 
ratory, and others are fitted with all the necessary 
appliances for the most advanced practical and re- 
search work. 





PROFESSORS. 
MECHANICAL ENGINEERING, Davip 8S. Carprr, 
M.A., M. Inst. M.E. 
CIVIL ENGINEERING, Henry Ropinson, M.I.C.E. 
ELECTRICAL ENGINEERING, J. HOPKINSON, D.Sce., 


F RS. 
NATURAL PHILOSOPHY, W.G. Apams, M.A., D.Sc., 
RS 


F.R.S. 

ARCHITECTURE, Banister Firtcugr, F.R.1.B.A, 
CHEMISTRY, J. M. Tnomson, F.R.S.K., F.C.S. 
MATHEMATICS, W. H. H. Hupson, M.A. 
METALLURGY, A. K. Huntinapon. 
GEOLOGY & MINERALOGY, Rev. S. Wittsuire, M.A. 

Non- matriculated students, or those who, not wish- 
ing to attend the whole course, are desirous of study- 
ing anv particular subject may attend any of the 
classes held on payment of the specified fees. 

EVENING CLASSES 

are held for Engineering, Workshop Practice, Archi- 
tecture and Building Construction, Drawing, Metal- 
lurgy, Wood Carving, Art, Music, &c. 

For prospectuses and all information apply to the 
SECRETARY, King’s College, Strand, W.C. J 456 


Parents, Designs, AND TRADE Marks Acts, 1883 To 1888. 


N otice is Hereby Given, that 

ANTHONY HARRIS, of Middlesborough, Co. 
York, bas applied for leave to amend the Specification 
of the Letters Patent No. 6801 of 1891, for ‘‘ Improve- 
ments in or appertaining to Filters for Filtering or 
Purifying the Feed Water of Steam Boilers, and for 
other purposes.” 

Particulars of the proposed amendment were set 
forth in the Illustrated Official Journal (Patents) issued 
on the 18th December, 1895. 

Any person or persons may give notice of opposition 
to the amendment (on Form G), at the Patent Office, 
25, Southampton Buildings, London, W.C., within one 
calendar month from the date of the said Journal. 

(Signed) H. READER LACK, 
Comptroller General. 

WM. P. THOMPSON & OO., Patent Agents, 

6, » Lord Street, Liverpool. J 448 





he British Electric Miata 


(PIONEER) COMPANY, Limrrep. 
land 2, Great Winchester Street, London, E.C. 
Chairman :— 
Sir Cuaruss Rivexs Wiison, G.C.M.G., C.B. 
This Company has been formed to develop Electric 
Traction in the United Kingdom and elsewhere on the 
most a methods, and according to the require- 
ments of each locality. 
Address communications to— 1469 
E. GARCKE, Managing Direc‘or. 





THENDSRS. 
NOTICE TO CONTRACTORS. 





enders will be Received by 

registered post only, addressed to the City Engi- 

neer, Toronto, up to Eleven o'clock a.m., of Saturday 

the 15th of February, 1896, for the SUPPLY and 

DELIVERY of 2850 ft. of STEEL or OAST-IRON 

PIPE, 6 ft. in diameter, with the necessary flexible 
joints. 

Specifications and Plans may be seen at the Office 
of Messrs. Fresuristp & WILLIAM, Solicitors, 5, Bank 
Buildings, London, E.C. 

A deposit in the ‘form of a marked che que, payable 

to the order of the City Treasurer, for the sum of 
3 per cent. on the value of the work tendered for, 
must accompany each and every tender, otherwise 
they will not be entertained. This deposit will be 
returned to unsuccessful tenderers as soon as the 
Contract is awarded, and to the successful tenderer 
ag soon as the Contract has been properly signed, 

Tenders must bear the bona fide signatures of the 
contractor and his securities or they will be ruled out 
as informal. 

Lowest or any Tender not necessarily accepted. 

DANIEL LAMB, 
Chairman, Committee on Worke. 
Toronto, 3rd December, 1895. J 447 





THE SHEFFIELD UNITED GAS LIGHT CO. 
NEEPSEND STATION. 


No. 2 RETORT HOUSE. 
TO STEEL PIPE MANUFACTURERS. 
The Directors of this Company invite 


[lenders for the Manufacture 


and DELIVERY (without erection) of a 
CIRCULAR STEEL FOUL GAS MAIN, consisting of 
about 870 ft. 30in. diam., 170ft. of 24in. diam., and 
160 ft. 18 in. diam., with all necessary Bends, Tees, 
and Specials. 

Copies of the Drawings, with Specification and 
Form of Tender, may be obtained upon application to 
the Engineer, Mr. FuatcHeER W. STEVENSON, upon 
payment of 10s. 6d. (not returnable). 

Sealed Tenders, endorsed ‘‘Tender for Foul Gas 
Main,” to be delivered by post to the undersigned at 
the Company’s Offices, on or before Saturday, 
January 4th, 1896. 

The Directors do not bind themselves to accept 
the lowest or any Tender. 

HANBURY THOMAS. 
General Manager. 

Commercial Street, Sheffield, 
12th December, 1895. J 418 


EAST INDIAN RAILWAY. 
The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of :— 
LAMP GLASSES, FITTINGS, &c., 
as per Specification and Drawings to be seen at the 
Company’s Offices. 

Tenders are to be sent to the undersigned, marked 
“‘Tender for Lamp Glasses, Fittings, &c.,” not later 
than One o’clock p.m., on Wednesday, the 8th day of 
January proximo, 

The Company reserves to iteelf the right to divide 
the order, also todecline any Tender without assigning 
a reason, and does not bind itself to accept the lowest 
or any Tender. 

For each Specification a fee of 103. 6d. is charged, 
which cannot under any circumstances be returned. 

By Order . the Board, 
sf DUNSTAN, Secretary. 
Nicholas Lane, hen E.C., 
19th December, 1895. — J 444 


THE ROHILKUND AND KUMAON RAILWAY 
0., Lrp. 


The Directors are prepared to receive 


[lenders for the Supply of :— 


BRIDGEWORK. 

Specification, with Form of Tender and General 
Conditions of Contract, may be obtained at the Com- 
pany’s Offices on payment of a fee of Ten Shillings 
each (no part of which will in any case be returned). 

Tenders are to be delivered in sealed envelopes, 
marked on the outside ‘‘Tender for Bridgework,” 
and lodged at this Office on or before Noon on Monday, 
13th January, 1896. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 
E. L. MARRYAT, Secretary. 

237, Gresham House, Old Broad Street, 

London, E.C., 24th December, 1895. J 461 


CITY OF EDINBURGH. 
CORPORATION TRAMWAYS. 
CONVERSION TO THE CABLE SYSTEM OF 
TRACTION. 








The Magistrates and Council of the City of Edinburgh 
invite 


[lenders for the Supply and 


DELIVERY of STEEL TRAMWAY TRACK 
and SLOT RAILS and FISHPLATES for the work re- 
quired in the proposed Conversion of the Tramways 
to the Oable System of Traction. 

Copies of the Tender, General Conditions of Con- 
tract, Specification and Plans may be obtained from 
Mr. W. N. Cota, M.L.C.E., Billiter Buildings, London, 
E.C.; or Mr. JonnCooprr, Burgh Engineer, Parliament 
Square, Edinburgh, the Engineers to the Corporation, 
on payment of a deposit of £2 2s., which will be re- 
turned on receipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘‘ Tender for Tramway 
Rails and Fishplates,” to be lodged with the under- 
signed by Tuesday, the 7th January, 1896, at Ten a.m. 

The Magistrates and Council do not bind themselves 
to accept the lowest or any Tender 


A Mechanical Engineer of 
considerable experience, who hashada thorough 
practical and theoretical training, and speaks French 
and German fluently, DESIRES a SITUATION ag 
Manager in a good engineering firm.—Address, * oe 

Offices of ENGINEERING. 


Gtuation Wantedas Draughts- 


man or Assistant Manager; good experience, 
general engineering and electric traction. —Address, 
J 458, Omess of ENGINEBRING. J 458 











PARTNERSHIPS. 





artnerships—Gentlemen 
\~ ractical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bon4 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, a0, Queen Victoria Street, London, E.C.; 
and Albert Square, Manchester. 





Engineering Firms of Good 
open to admit partners or desirous 
of saapeuans are requested Ngee = 
the —— who have numbers of cliente o 
for such.—WHEATLEY KIRK, PRIOE & GOUL' 
49, Queen Victoria Street, London, E.0.; and Albert 
Square, Manchester. 964 


‘Wheatley Kirk, Price and 
GOULTY (Established 1850), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATO ambers, Albert Sq., Man- 
chester ; and 49, eng Vietorla Street, featea, E.O. 


Telegraphic Addresses : 
Manchester Office, INnpicator. London Office, Inpioxs. 








(Signed) THOMAS HUNTER, W. Sk A dvertiser Holding Valuable 

erk. ® 

sty ; e Patents and other Electrical and Mechani- 
“Shoe oe” cal Specialities, which are selling well. SEEKS FIRM 
7B or PARTNER to manufacture same.— ress, J 459 

- ig .—Contractors will please note a = Oicas Gt BAGiNRRuANG: "7 459 








EAST INDIAN RAILWAY. 


The East Indian Railway Ci Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of— 
LOCOMOTIVES, &c., 
as per Specification and Drawings to be seen at the 
Company’s Offices. 

Tenders are to be sent to the undersigned, marked 
“Tender for Locomotives, &c.,” not later than One 
o'clock p.m. on Wednesday, the 15th day of January 
proximo. 

The Company reserves to itself the right to divide 
the order, also to decline any Tender without assigning 
a@ reason, and does not bind itself to accept the 
lowest or any Tender. 

For each Specification a fee of One Guinea is charged, 
which cannot under any circumstances be returned. 

By Order of the Board, 
A. P. DUNSTAN, "Secretary. 

Nicholas Lane, London. E.C., 

19th December, 1895. J 445 


MEXICAN MIDLAND RAILWAY, Linirrp. 
TO CONTRACTORS. 





The Directors are prepared to receive 
~ 
y I lenders for the Supply and 
Senay ERY of STEEL RAILS and FISH- 
PLATE 

apsatinetton and Form of Tender may be obtained, 
and Drawing may be seen, on and after the 27th inst., 
at the Offices of J. Gurpon L. StrrHenson, Esq., the 
Engineer of the Company, 6, Draper’s Gardens, London, 
E.C., on the payment of 10s. 6d., which will not be 
returned 

Sealed Tenders, enclosed in the envelope provided, 
must be left at the Offices of the Company as under, 
not later than Ten o’clock in the morning, on Friday 
the 10th proximo. 

The Directors do not bind themselves to accept the 
lowest or any Tender. Vv er, 
E. F. GRANIGE, Secretary. 

1 to 5, Broad Street House, New Broad Street, E.C., 
2ist December, 1895. J 450 


HADDENHAM LEVEL, CAMBS. 


enders are Invited for the 
SUPPLY of DRAINAGE MACHINERY, com- 
prising a Compound Horizontal Engine, 150 nett 
HP., with Boilers and Scoop Wheel, to drain a district 
of 10, 000 acres, capable of discharging 160 tons of 
water per minute, the lift being from 6 ft. to 14 ft. 6 in. 
in flood, 
Further particulars on application to Mr. Mason 
Cooks, The Lawns, near Ely, or to 
H. COPLEY, Solicitor, St. Ives, Hunts, J419 
Clerk to the Commissioners for Haddenham Level. 





BOMBAY, BARODA, AND CENTRAL INDIA 
RAILWAY COMPANY. 





The Directors are prepared to receive up to Noon on 
Tuesday, the 7th January, 


[lenders for the Supply of the 
following STORES, viz. :— 
Cuass A. 
1. Plate Girder Bridges. | 2. Screw Couplings. 
Cuass B. 
1. Cast-iron Piles. 
Cuass C. 
1. Cast-iron Piles. | 2. Laminated Springs. 
Tenders must be made on Forms, copies of which 
with Specifications can be obtained on application at 
these Offices and on payment as follows, viz. ; Class A 
21s. each ; for Class B, 10s. 6d. each, and Class Cc, 5a. 
each (w hich will not be returned). 
The Directors do not bind themselves to accept the 
lowest or any Tender. 


Offices : T. W. WOOD, Secretary. 
45, ey Circus, London, E.C. 
24th December, 1895. J 460 





APPOINTMENTS OPEN. 


WANTED, &c. 





UNIVERSITY COLLEGE, NOTTINGHAM. 
DEMONSTRATOR IN ELECTRICAL ENGI- 
NEERING. 


The Committee invite 


A pplications for the above 

Post. 

Candidates must have a technical knowledge of 
Electrical Engineering, including Electric Testing, 
and the management of Dynamos, Alternators, Motors, 
Transformers, Arc Lamps and Secondary Cells. They 
should also have practical experience in the Design 
and Construction of Electrical Instruments and 
Machines. 

The Demonstrator will be expected to take charge 
of the Electrical Laboratory and Tutorial Classes in 
Electrical Engineering, and in the applications of 
Mathematics to Alternate Current Work for day and 
evening students. He will also assist generally in the 
Engineering Department. Salary, £150. 

Applications, which must be sent in on or before 
January 8th, — be made on Forms aaa 4 
the SECRETAR 


Wanted, for Steam Engine 


and General Engineering Works in Portugal, 
a well-educated, active, sober and punctual MAN, to 
check over work in progress, superintend testing and 
make fina] adjustments; shop hours; must be fair 
draughtsman, have thorough practical shop experience 
in accurate template work highly finished, and been 
with leading firms. State salary required, experience, 
age; no originals.—Address, J 462, Offices of Enat- 
NRERING. J 462 


raughtsman Wanted, to 


design high-clas3 machinery under supervision. 
—State age, salary required, and give references to 
W. H. DORMAN & CO., Engineers, Stafford. J 453 


\ Janted, Draughtsman, 

thoroughly experienced in high-speed marine 
machinery, electric light engines and steam pumps.— 
Apply in writing, stating age, salary expected and 
full particulars of past experience, to A.G. MUMFORD, 
Culver Street Iron Works, Colchester. J 455 


yraughtsman. — Wanted, at 


ance, an experienced Marine ‘Sangin 
DRAUGHTSMAN, also a good Junior Draughtsman. 
—Apply by letter, giving full particulars as to ex- 
erience, age and salary expected, to WIGHAM 
ICHARDSON & CO., Walker-on-Tyne. J 464 


anted, Foreman Moulder 


for Jobbing Foundry ; must be an excep- 
tionally good workman; accustomed to control men 
and used to tool and general engine castings.— 
Address, giving references as to ability, steadiness 
and wages required, J 465, Offices of ENGINSERING. 














anted, Agents calling upon 
Engineers, &c., throughout the country and 

abroad to sell Kaye’s Patent Seamless Oi] Cans with 
New Patent Seamless Spouts.— Apply, JOSEPH 
KAYE & SONS, Lrp., Lock Works, Leeds. J 463 


Fiagineering Pupil.— Vacancy 
with Firm a | ema ae Be ye 


pon ag — coe omrgas SH 
es, &c. ; erate po es ion te E 1, 


ices of ExGmemine. 








SITUATIONS WANTED. 
Locomotive Engineer (26), 


DESIRES ENGAGEMENT; 10 years’ shop and 
draught-office experience in large loco. works in Leeds ; 
thoroughly up in building and repairing all types ; 








higheet references from present employers.—Addrese, 
332 


J 332, Offices of ENGINEERING, 





A n Engineer of Arts and 

Manufactures, having large premises in Paris 
close to the Eastern and Northern termini, would 
UNDERTAKE the SOLE AGENCY for France of an 
English firm of manufacturers of benzoline, petro- 
leum, gas and electrical motors, machine tools, 
fittings, ironmongery, oils, grease, &c. ;_ telephone.— 
For particulars apply to TROUSLARD, Engineer, 
47, Boulevard Magenta, Paris. J 244 





inancial— An Engineering 
firm, with good bank reference, REQUIRES 

some £1000 to £1500 extra CAPITAL at a low rate of 
interest ; would be willing to co-operate with an 
equally well established firm on raising amount for 
mutual benefit.—Address, in strict confidence, J 365, 
Offices of ENGINEERING, J 365 


anted, in First-class Con- 
dition, 20to 25 HP. Compound Undertype 

STEAM ENGINE; must be in good working order 
and available at once.— Address, J 454, Offices of 
ENGINEERING. J 454 


\ \ Tanted, New or Second-hand 


STRAIGHTENING MACHINE, horizontal 
type preferred, with engine combined, capable of 
dealing with girders up to 16 in. by 6 in.; must be a 
strong machine and of modern design. — Address, 
J 467, Offices of ENGINEERING. J 467 














PUBLICATIONS. 


an Patents for Inventions 
AND HOW TO PROCURE THEM.” 

By G. G. M. HARDINGHAM, Mem. Inst. M.E., Assoc. 
Mem. Inst. C.E., Fel. Chart. Inst. Patent Agents. 
London: CROSBY LOCKWOOD & SON. 
Cloth price 1s. 6d. post free. 1176 








Now Ready, price 1s. post free, roan, gilt edges, 1s. 63, 


he “Practical Engineer” 
oo BOOK for 1896, revised and greatly 


enlarg 
THe ‘TECHNICAL PUBLISHING CO., Lr., 
6, Victoria Approach, Manchester. J 118 





leanings from Patent Laws 
OF ALL COUNTRIES, 
By W. LLOYD WISE, F.R.G.S8., Assoc. Inst. C.E. 
(of Lincoln’ 's Inn Fields), 
Fellow of the Chartered Institute of Patent Agents. 





The first portion (now ready, price Two Shillings) 
contains Information as to the Patent Laws, Practice, 
Area, Population, Productions, &c., of 22 Countries. 

Lonpon: CASSELL & CO., Lrp., Ludgate a 





OPERATIONS 
DIVISION OF MILITARY ENGINEERING 
International Congress of Engineers, 


AUGUST, 18938, 

Held in Chicago, under the Auspices of the 
World's Congress Auxillary of the 
Columbian Exposition. 

Bound in paper covers, large demy 8vo, over 1000 pages, 
plates, &c. 





A few Copies of the above can still be had, price 2s. 64., 
post free 3s. 2d., on application to the 


PUBLISHER or “ENGINEERING, 
35 and 36, Bedford Street, Strand, W.C. 








» a» bebe ms 








Dec. 27, 1895. ] 





ENGINEERING. 
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Imperial 4to, handsomely bound in Half Morocco 
price £2 10s. 500 pp. of Text, Tables and Plates, 
and over 700 Illustrations, Weight 9 lb. 6 oz. 


M odern French Artillery 
(The St. Chamond, De Bange, Caned 
and Hotchkiss Systems). 
Wire ILLUSTRATIONS OF FRENCH WARSHIPS. 
By JAMES DREDGE. 


Chiefly Reproduced from ‘‘ ENGINEERING.” 
The Work is provided with a carefully prepared 
and copious Index. 





Offices of ENGINeERING, 35 & 36, Bedford Street, 
Strand, London, W.C. 





Royal 4to, 134 pp., cloth, gilt lettered, price 68. 
Weight 3lb. 6 oz. 


Illustrated by Nine two-page and Four single-page 
Plates, and nearly 300 res in the Text. Printed 
throughout on special plate paper. 


rte New Cunarders ‘“Cam- 


PANIA” and “*LUCANIA,” and the WORLD'S 
COLUMBIAN EXPOSITION of 1893. 


Reprinted from ‘‘ ENGINEBRING.” 


Offices of ‘‘ ENGINEBRING,” 35 & 36, Bedford Street, 
Strand, 





Demy 4to, cloth, price 30s., 900 pp. and about 
1600 Figures. Weight 74 lb. 


Pectric Illumination: Vol. II. 
By JAMES DREDGE, Dr. M. F. O’REILLY, 
and H. VIVAREZ. 


Edited by JAMES DREDGE. 
Vou. I. 18 OUT OF PRINT. 





Offices of ENGINEERING, 35 & 36, Bedford Street, 
Strand, London, W.C. 


Imp. 4t0, Two Volumes, Half Morocco, price £3, 
IHustrated by 176 Plates and 295 Engravings in the 


Text. Weight 18 lb. 
Recent Practice in Marine 
By WILLIAM H. MAW. 


ENGINEERING. 
Partially reprinted from ‘* ENGINEBRING.” 





Oftices of ENGINEBRING, 35 & 36, Bedford Street, 
Strand, London, W.C. 





Royal 8vo, Two Volumes, cloth, price £1 11s. 6d. each, 
profusely Illustrated. 


Weight (Vol. I.) 3} lb., (Vol. II.) 5 Ib. 
he Metallurgy of Silver, 
GOLD AND MEROURY IN THE UNITED 


STATES.—Vou. I. Sivur. 
Vou. II. Goup anp Mgroury. 


By THOS. EGLESTON, LL.D., Professor in School 
of Mines, Columbia College, New York. 


Offices of ENGINEERING, 35 & 36, Bedford Street, 
Strand, London, W.C. 





Crown 4to, cloth, price 7s. 6d,, profusely Illustrated. 
Weight 3 lb, 4 0z. 
ire: Its Manufacture and 
USES. 
By J. BUCKNALL SMITH, 
Author of ‘‘ Cable Traction,” ‘‘Rope Haulage in 
Mines,” &c. 





Offices of ENGINEERING, 35 and 36, Bedford Street, 
Strand, London, W.C. 








FOR SALE. 


[isintegratorsand Pulverizers 

IN STOCK and PROGRESS.—Can be seen in 
operation at SOUTHGATE ENGINEERING CO., 
Limitgp, New Southgate. 1035 


6 HP. Compound Traction 


ENGINE, by Fowler ; only a week’s work ; equal 
new in every respect ; for SALE cheap.—Apply, 18, 
Albion Place, Northampton. J 423 


9() HP. Double - Cylinder 


Portable ENGINE, in splendid order, and 

thoroughly overhauled. 

40-HP. ‘“‘Robey” Compound Undertype ENGINE, 
a8 good as new. 

8-HP, Compound Portable ENGINE, by Davey, 
Paxman & Co., in splendid order, insured at. 140 lb. 
pressure. 

The above all ready for immediate delivery.— 
SMITH, 18, Albion Place, Northampton. J 482 


For Sale, on Hire Purchase, 


MACHINERY of every description, —— on 
deferred payments or for cash, new and second-hand ; 

















write for circular; inspect stock, including Lathes 
foil sizes), Drilling Machines, Saw Benches, &., &c.— 

WLAND G. FOOT & 0O., 12, Gt. Saint Thomas 
Apostle, London, E.C. 1142 





n Sale. — Ready. — Triple 


_ MARINE ENGINES, 12in., 19in., and 31 in, 
by 24 in, ; COMPOUND, 5} in. and 10in. by 8 in.— 
ALLSUP & CO., Ltp., Preston, J 421 


e ° » 
or Sale, “Engineering, 

1868 to 1895 inclusive (with the exception of 
January to June, 1873) ; 1868, 1869, 1870, are bound in 
cloth in yearly volumes, and the remainder in half- 
yearly volumes; would take 10s. per year if the lot 
were taken.—Address, J 449, Offices of ENGINRERING. 
J 449 








WHIT TAHER’S Book§Fs. 





Fletcher’s Steam Jacket. 7s. 6d. 

Russell’s Electric Light Cables. 7s. 6d. [vised. 
Bodmer’s Hydraulic Motors. Second Edition. 
Anderson’s Conversion of Heat into Work. 6s. 
Alexander's Model Engine Construction. 10s. 6d. 
Findlay’s Working of an English Railway. Fifth 


Edition. Revised. 7s. 6d. [7s. 6d. 
Cook’s British Locomotives. Second Edition. Revised. 
Maginnis’s The Atlantic Ferry. 7s. 6d. 

Crosby and Bell’s Electric Railway. 10s. 6d. 


Principles of Pattern-Making. By a Foreman Pattern- 
Maker. 3s. 6d. 
DS. 


Principles of Fitting. By the same Author. 
Practical lron-Founding. Second Edition. By the 


Same Author. 4s. 
Helical Gears. By the same Author. 7s. 6d. 
Metal-Turning. By the same Author. 4s. 


Middleton’s Surveying and Surveying Instru- 
MENTS. 4s. 6d. (SION. 15s. 


Taylor’s Resistance of Ships and Screw Propul- 
ILLUSTRATED LISTS POST FREE ON APPLICATION. 


Lonpon: WHITTAKER & CO., PATERNOSTER SQUARE. 


14s. 


Re- 








1379 








THE INDICATOR DIAGRAM RECORD BOOK. 
By JOSEPH WRIGHT, M.I.M.E., Edited and Published by HOWARD T. WRIGHT, A.M.1I.M.E, 
16, Great GEORGE STRKET, WESTMINSTER. Price 15s., post free. 

‘*Many engineers, and also steam users, desire to keep continuous records of the behaviour of their steam plant, and for such 
this record book will supply a ready and excellent means of doing so. It contains a hundred sets of blanks on which to copy out 
the indicator diagrams obtained, and to each diagram is a blank form suitably ruled, and with over 40 headings bearing reference to 
the various dimensions, and speeds of engine, steam p back p » b Pp , steam ti pump data, and so 
on. When filled, the book will remain as a permanent record of the effect of any special variation in practice, and such effects may 
be traced out from page to page, and the signification of any particular variation made clear. In order to make the book more 
useful on all occasions it is provided with tables of areas, steam properties, expansions and mean pressures, and, for the benefit of 
steam users particularly, rules for taking and calculating diagrams.”— Lightning. 1388 











NOW READY. 


Crown 8vo, Cloth, price 4s., 72 pp., with numerous Diagrams. 


STATICALLY INDETERMINATE STRUCTURES 


And the Principle of Least Work. 
By HAROLD MEDWAY MARTIN, Wh. Sc. 








(Revised and Reprinted from ‘‘ ENGINEERING.”) 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








Imperial 4to. Handsomely bound in Half Morocco. 
Weight 18lb. Price £3 3s. Od. 


A RECORD OF THE 


TRANSPORTATION EXHIBITS 


AT THE 


WORLD'S COLUMBIAN EXPOSITION OF 1893. 
By JAMES DREDGE. 


(Partly Reprinted from ‘*‘ ENGINEERING. ”) 


This Volume contains about 190 plates, and 800 pages of text: and illustrations, 
forming, it is believed, a very complete record of the most important objects collected in 
the Transportation Exhibits Building at the World’s Columbian Exposition of 1893. 


NOW READY. 











OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 





NEW YORK: Messrs. JOHN WILEY & SONS, 53, East Tenth Street (to whom all 
applications regarding the American Edition must be made). 





ks Sale, Gas and Oil En- 


GINES, New and Second-hand, up to 100 HP. 
PORTABLE ENGINE, Second-hand, 10 HP., by 
Rossy, good condition, 
VERTICAL INVERTED ENGINE, nearly New, 
double cylinders, 9 by 8. J 376 
FIELDING & PLATT, Lrp., Gloucester. 





ranes, Hand and Steam, 
DERRICK, PORTABLE and WHARF. 


Also all kinds of 
BUILDERS’, CONTRACTORS’ & QUARRYMASTERS’ 


L 
New and Second-hand, FOR SALE or HIRE, 
always in stock. 


peseaicens 1068 
BUTTERS BROS. & CO., 20, Waterloo 8t., GLASGOW. 
——_ Address: ‘‘ Butters, Glasgow.” 

See Illustrated Advertisement, page 26. 
100 Machine Tools, comprising 
Lathes, Drills, Planers, — Engines, 
—Fo 


Steam Hammers, &c., now ready. r list apply, 
SCOTT BROS., Halifax. 609 


Fer Sale, Two Coal-washing 


MACHINES, with automatic separators, counter- 
shafts, coal and shale drags; nearly new; been used 
at a patent fuel works.—Particulars, CHILDS, Stuart 
Street, Cardiff. J 451 








ie: Sale, 35-HP. Nominal 
“Otto” GAS ENGINE, by Crossley Brothers, 
and Gas-producing Plant for working same, by Dowson. 


Can be seen by appointment.—SIZER BROTHERS, 
Seed Crushers, Hull. J 452 





(oastings ! Castings! Castings! 
Engine and other high-class at moderate prices, 
with prompt delivery.—_WEYMAN & HITCHCOCK, 
Lrp., ** Trusty” Engine Works, Cheltenham. 4H 630 





ocomotive Tank Engines 


always in stock or progress. —HUDSWELL, 
CLARKE & CO., Railway Foundry, Leeds, Sole Makers 
of ‘‘RODGERS’ PULLEYS” (Registered). Entirely 
Wrought Iron, See Illus, Advt., p. 46. Od 647 





econd- hand Four - wheeled 
Coupled Loco. TANK ENGINE FOR SALE, made 
by Kitson & Co., Leeds; cylinders 12in. by 18 in., 
wheel base 6 ft.; has been thoroughly overhauled and 
repaired ; for practical work good as new ; price low. 
—THE HUNSLET ENGINE CO., Leeds. J 358 


95 and 16 HP. Portable or 
SEMI-PORTABLE ENGINES, with or without 
reve! ear; also MORTAR MILLS, all sizes, 
Ready for Immediate Delive 


» at low prices for cash, 
or on easy terms of credit. BARROWS & OO., Lrp., 
Banbury. F 897 








[_pcomotives for Light Rail- 


WAYS. SEVERAL IN STOOK, 18 in. to 36 in. 
gauge, cylinders 7 in. diameter by 12 in. stroke ; four 
wheels coupled, with trailing two-wheel bogie, side 
tanks; best design and workmanship.—For ifica- 
tion and prices apply ALEXANDER PENNEY & CO., 
Light Railway gineers, 107, Fenchurch Street, 
London, E.C. 





wheels coupled. Specification and workman- 

ly to R. & W. 
ngineers, New- 
961 


[rank Locomotives, 4 or 6 
Pp 


shi — to Main Line Engines.—A; 
HAWTHORN, LESLIE & CO., Ltd., 
castle-on-Tyne. See Advt., last week, page 57. 





yikes Sale : 

One 16-HP. Robey Undertype Portable ENGINE. 

PUMPING ENGINE, 20 in. cyl., Condensing and 
Expansion. [Expansion. 

PUMPING ENGINE, 12 in. cyl., Condensing and 

One 82in. and one 30in. CONDENSING ENGINE, 
48 in. stroke. 

One nearly new 12 in. Variable Expansion ENGINE. 

Vertical BOILERS, with Engines, 8 HP., 6 HP., 4 HP. 

Ditto ditto, 12 HP., 10 HP., 8 HP., 6 HP, 

CROCODILE SHEARS, with side engine. 

STEAM WINCHES, 7 in., 6 in., 5 in. cylinders. 

Derrick HAND CRANES, 3 tons, 2 tons. 

Hand BOGEY CRANE, 30 cwt., 4 ft. 8} in. gauge. 

Vertical ENGINES, 15 HP., 12 HP., 10 HP., &c. 

LATHES, SHAPERS, SLOTTERS, &c., all sizes. 

Powerful Hydraulic TYRE PRESS, 

One SAW FRAME, six saws. 

Machinery let out on Hire or Sold on Purchase Hire. 


Send for Oatalogue. — Invited. 
THOS. W. WARD, 


ALBION Works, SAVILE StReKT, SHEFFIELD. 
Tele. Address: ‘‘ Forward, Sheffield.” 





AUCTION SALES. 





Demy 4to, Cloth, Price 15s. Weight 3 lb. 4 oz. 


THE YOSEMITE, ALASKA AND THE 
YELLOWSTONE, 


A Record of a Journey of 10,000 Miles from New York to 
the Shores of Alaska and back, 


By WM. H. WILEY AND SARA KING WILEY. 


Reprinted from ‘‘ ENGINEERING.” 


Profusely Illustrated. 


PRELIMINARY ADVERTISEMENT. 
TO ELECTRICIANS, ENGINEERS and OTHERS. 
Re RONALD A. SCOTT, Limrtep. 
By Order of the Mortgagees, 


essrs. Wheatley Kirk, 


PRICE and GOULTY have received instruc- 
tions to SELL by PUBLIC AUCTION, at an earl 

date, the ENTIRE CONTENTS of the ACTON HILL 
WORKS, London, 8.W. 

The Catalogue will include the modern and almost 
new Machine Tools, by eminent makers, Stock and 
Stores, Loose Tools, &c., &c. 

Catalogues may be obtained shortly upon ap lica- 
tion to Messrs. Hurpert Regves & Sons, Sol ors, 
Temple Chambers, Temple Avenue, E.C.; or from 
the AUCTIONEERS, 49, Queen Victoria Street, E.C., 
and Albert Square, Manchester. J 457 





For Continuation of Auction 
Sales and Small Advertisements 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


see Page 68. 
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HIGGINS’ 
American Drawing Inks 


BLACKS AND COLORS. 
The Standard — Drawing 


mtn 1880. 
are used and 


rr rf the | 
en aeee Selleves, e a 


tutes. eonke ot of the 

professional draughtemen use 

no other drawing inks. Of the 

Black Ink, two famous pen 
ik as follows : 

Jos. of London, 
eaye: ‘There is no ink equal to it for half-a-dozen 
reasons. From the time you open the bottle until 
— have ad fo ite contents on pa) you have no 

a fault with it.”—Pennel 's Pen 


B. ’ 
rE eee eee See er 


For SaLz BY ALL DEALERS. 
Oy root pes , prepaid, tn a bottle. eee eg 


OHAS. M. HIGGINS & 00., nl 


LONDON OFFICE: 106, CHARING CROSS ROAD. 


Branch Depots: Birmingham, 12, Ethel 8t.; Manchester, 94, 
Market St.; Glasgow, 87, Jamaica 8t.; Dublin, 19, Wicklow St. 





ISAAC STOREY & SONS, 


Engineers, Iron and Brass Founders, 
Coppersmiths, 


KNOTT MILL, MANCHESTER. 


See Large Advertisement next week. 1373 


THOMAS SHANKS & CO. 


UNION IRON WORKS, 
JOHNSTONE, near GLASGOW, 


— BOLE MAKERS OF — 


BARROW’S PATENT 


SCREWING AND TURNING MACHINES, 


NINE SIZES— 
1} in., 2 in., 24 in., 3 in., 34 in., 4 in., 6 in., 6 in. & 7 in. 


BOLT SCREWERS ONLY, 1 in., 1} in. & 24 in. 
FOR OTHER MACHINES, 8EE ILLUSTRATED ADVT., vine 


ISSUB IN EACH MONTH. 


ward Hayes, 
STEAM TUGS and LAUNOHES in PROGRESS. 








Works: Stony Srratrorp, WOLVERTON. 
Strongly Steel Plated. 
By Draft about 
4 ft. 0 in. 
oft 9 in. 2 ft. 6 in. 


oft oin, 8ft.2in.  siagle 
und 8.0. {10 and 18 in. by 9 in. stroke. 


8 in. and 14 in. by 10 in. 
gines. 9 in. and 16 in. by 11 in. 

High- in. by 7 in. stroke, single and double. 

74 in. by 8 in. 


Pressure ” 
Launch } 8 in. by 9 in. * 


Engines (10 in. by 14 in. 
Lonpon OrFicr—12, Great Sr. Hxuexs, EC. 


CONDENSERS 


Our Speciality. 


ein — ecrew. 


Com 


"douvle only. 








APPLICABLE WHERE WATER 18 SCARCE. 


3 a rative Condensers guaranteed to 


ess water altogether than 
with a non-condensing engine, 


wa LEDWARD & CO., 
85, Queen Victoria St., LONDON, B.C, °™ 





==EMERY WHEELS. 


‘|MULTITUBULAR BOILERS 


DELTA METAL. 


Tough as Wrought Iron. Stronger than Steel. No Corrosion. Colour of Gold. 
CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &c. 
THE DELTA METAL CO,, Ltd. 441 


Works: 29, Pomeroy Street, London, S.E. City Office: 110, Cannon Street, E.C. 








ROOPER & HARRIS, Ltd, STAFFORD. 
SEND FOR CATALOGUE. HYDRAULIC|* 


Rivetters, Flangers, 
Presses, Cranes, 
Railway Carriage and 
Wheel Machinery, &c. 


MUSGRAVE BROS., 


Crown Point Foundry, ss 
LezED Ss, 
And 11, Queen Victoria Street, 
LONDON, E.C. 


eel 


1047 














ITED ASBESTOS 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.O. 
Pioneers of the Asbestos Trade. 


COCHRAN & Co.,, 


BiIiRnRREMNMEEAD.: 


PATENT VERTICAL 

















Ready for Immediate Deliwery. 





ALL SIZES IN STOCK OR PROGRESS. 


STOCK LISTS AND PRICH LISTS ON APPLIOATION. 


PATENT AGENTS. 


PATENTS. 
llison Bros., peso 





made. and He Marks co ma 


atents.——-E. P. Alexander 
and SON, Fel. Chartered Inst, iaee we 
19, Southampton 
All business 
Designs and Trad 





EstaABLISHED EIGHTEEN Yuans, 


rewer and Son, 
CHARTERED PATENT AGENTS. Ker. 1844." 
OHANCERY LANE, LONDON 

And 80, East Paraps, LEEDS. 968 


are Designs and Trade- 


PROVISIONAL PROTECTION FROM £38 8a. iM. 
PLETE PATENT FOR FOUR YEARS FROM £9 0s. 
A on va of AS ——— free Is, 
Patent Agente, Bete Est. 1808, 28, Southam Bude 
Chancery Lane, London, W.0. Telephone 2820, 1360 


Jensen, Chartered Patent 


P e AGENT, M. ~_ Fag — yearg’ 
experience in securing Colonial and Foreign 
Patents, Trade pore i, Full culare 
on application.—Office for Patents, JENSEN & SON 
77, jcery Lane, London, W.O. 1271 


Telegram Address, “poems, | London.” Telephone 


Phillips ans and L "Lei msfot, 8 (Henry 


O.E., Soe In. pri A.) 

22, salen ton eal Lane, London, 
W.0. ee ar protection rome | for Inventions, 
Trade Marke and Designs in all Countries. 1245 


Patents. .—G. F. Redfern&Co., 


General Patent Office, 4, South Street, Finsbury, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed and moderate 
charges. Designs and Trade Marks re; red at home 
and abroad. Circular gratis. Telephone No. 691. 
Telegraphic Address: ‘‘Invention, London.” 1230 


| eres Office, Glasgow.—W. 


R. M. eee ae 96, B 























Potente. — — Messrs. Vaughan 


and SON, British, Foreign, and Colonial Patent 


Agents, 57, Ohancery Lane, transact eve 

deeoription ‘of business connected with Letters Patent 

for Inventions. ‘‘A Guide to Inventors” free Ay 
Established 1858. 


Go| John Platt and Co., 


Consulting Engineers, 
97, CEDAR STREET, 


New York, U.S.A. 


enone” REPRESENTATIVES, REPORTS ON 
MERICAN PROPERTIES, 


ENGLISH utente A — FEATURE OF 
__ OUR BUSIN sd 


TIME _CHECKERS, 


Extensively usec used in 
WORKS, OFFICES, & WAREHOUSES 
For ascertaining the time worked 
by Employés. 

WHEEL, GEAR, & RACK CUTTING 
Milling Ou of all descriptions. 
ee 


spc Work for Inventors con- 
tent Business transacted by 


W. H. LLEWELLIN, (€.E. 1:98 
| Llewellin Machine Co., Bristol. 








cmp rcanee 





ee REE A wD 
sustaining Hand-power 


TRAVELLERS. 


ALSO MAKERS 6F— 
OVERHEAD ELECTRIC TRAVELLERS. 
OVERHEAD ROPE-POWER TRAVELLERS. 


VAUGHAN & SON, 


Hydraulie & General Engineers, 1355 
MANCHESTER. 


CLIFTON & CROSSLEY 
JOHNSTONE, near GLASGOW, 


make RADIAL DRILLING MACHINES, 
= MILLING MACHINES, 








High-Pressure & Compound Surface Condensing Engines 


ALWAYS IN STOCK OR PROGRESS. “4 





ee oe PLANING MACHINES, 


And invite to e their Designs and 
“an aah ely Miah. 1414 
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"From time to time Special Supplements are issued, containing » Classified Directory of the Current Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and s Key to the same, 
This Directory and List are also published in a separate book form for handy reference, which may be had gratis from the publisher. 


INWDA=T TO ADHYDVANRTTISAMIAN Ts. 
gE : PAGE P. PAGE PAGE PAGE PaGE 
Aird, Jos. «2 «+ ‘6 yrne, St. Clare . Fairley, James, &Sons .. 34/ Hetherington, J., Nees b Liewellins & James .. .. 10 | Normandy’s Patent Marine — a - Tempe Tees Side Iron and ‘ 
Alexander, E. P... «+ 4 é Farnley Iron Co., Ltd... 51 | Higgins, C. M., & Co. Llewellin’s Machine sexy °° Atrated Fresh Water Co., 3 Works Co., Ltd. 17 
Aliso ° . Fielding & Platt, Ltd... Hildick & Hildick . 1 td. ee oe ° Temperley Transporter Co. $ 
Findlay, Alex., & Co... .. Hill & Smith ec e Thomson, W. 
3 Thornycroft, Jobn L; &Co. 
oudbury Railway, ‘Carriage ussel! & Co.. . Thwaites Bros,, Ltd... .. 
and Wagon Co., Ltd. . & Ltd, : it Sand 
Otis Elevator Co, Safety Tread Syndicate, a 
St. en 's Ironworks, Ltd. 
Sampson & 











nm Bros. oe . ee. 

Sup ly Co. . " . 
oa “) i Lea. 16 | Carter, J. Firth, Thos. & Sons, Ltd. 42 | Hodges & Co. ee 
5 ’ Holden & Brooke, Ltd. 


Thos. « Hopkinson, J. E., & Co. 
Churchill, C., & Co., Lita. Fowler, J., & Ce (Leeds), Ltd. 
Clay Cross Co., The .c' . & Ltd. om Hornsby, R. i &Sons, Ltd... 
Clifton & Crossley . . Francis & Co., oe LU a 1} Horsfield, Ralph, & Co. .. 

Co., Ltd. 2. oe oe oe Clyde Rivet Works Co. ° Fraser & Chalmers, pr aie ee & Co. are 
Asbestos Co., Ltd. (United) Cochran & Co. ae) Ss Fraser, John, &Soun .. .. How 
Ashbury Railway Carriage Cochrane, John «2. oe Gandy's Belting Co. .. Hudswell, Clarke & Co. 3& 46 Metal 

and Iron Co., Ltd. Colville, D., & Sons, Ltd. .. Gas and Oil Engine and Hulse & Co. +. 64] Manlove, Alliott & “Co., oe 
Askham Bros. & Wilson, Ld. Conveyor & Elevator Co. . Dynamo Supply Co... Humboldt Engineering Ltd. 

Aston Chemical Co. .. .. Cook, R. J., 4 Hammond” Gehrckens, C.Otto .. .. Works Co. . .. 12} Mannesmann Tube Co., 
Auld, D., & Sons . ° 19 | Cradock, G., - 83) Gibbins, R. C., & Co.. . 6] Hunslet Engine Co. .» && 62] Manhing, — &Co. 1 “s 
Bagshaw, J., & ons, Ltd." - 10] Gibson, J., & Co., Ltd. i he &English .. Marsden, H. R. 

Bagshawe Bros. & Crosbie, “adslphe, ‘Ltd. .-» 12] Gimson & Co. . 60} India-Rubber, Gutta- Percha Marshall, Fiéming . & Jack 
Bailey, W. H., & Co., Ld. ibaco Crosby Steam _— & roe Glasgow Iron & Steel Co... 24 and Telegraph Works Co., ~ Marshall, Sons, & Co., —_ 
Baker Blower ‘ 34 | Glenboig Union Fire a Ltd. 2. .e oe oe oe 66 

Baldwin Locomotive Works Crossley Bros., Ltd. o 4 Co., Ltd. 61| Isles Limited .. .. .. 19 
63 | Darlington Wago: "and Globe Engineering Co. La. 40 | Jackson, P. R., &Co., eh 1&59 lassey, B.& 8. .. 2. oe 

Engineering Co, ‘Ltd. +. €8| Gloucester Railway Carriage Jenson & Son euclee 4 | Mather & Platt, Ltd... .. 
Davey, Paxman & Co. .. 36 and Wagon Co., gc 48 & = Jessop, Joseph, & Son 21 | Maudslay, Sons, & Field, 
Davies, W. Se ‘%& Sons .. 19| Goldsworthy & Sons os Johnson & Phillips 1, 18. &14 ee pa 
Grafton & Co. Pe Keenan, M. e 19 — 
Grantham Crank’ and ‘Tron Keighley Engineering Go. 1 | Measures Bros., Ltd. 

° > B On baa, 6 . Kell, R., & Co. ee 7 oo Bros. . 
Binney & Son 17 | Delta Metal Co., Ltd. a oe .* 25] Kell, Thos., & Son” ak a & Thorpe . 
Birmingham Battery “and Dempster, Moore &Co. .. 13 ing 98 | Kilbourn Patent Hatrigersor Metallic: ValveCo. . 

Me Dennystown Forge Co. .. 22 | Gresham & Craven, Lita, « je Co., Ltd. 58 Metropolitan Railway ‘Car. 
Black, Hawthorn &Co., La. Dewhurst, J..&Son .. .. 64) Guilbert-Martin K Kirk, W., Price & Goulty . oe Co.,* 
Blake, John .. Dick, Kerr & Co., Ltd. .. 39 serial w.,& Sons. a Kirkaldy, J., Ltd. 

Blake & Knowles Steam Dimmack, George, & Co... 68 | Haacke, & Co, -» 19] Kirkstall Forge Co, 

Pump Works, Ltd. Dixon, I., & C a Hadfield’s' Stoo! Foundry Co., Koppel, Arthur .. .. 
Boiler Insurance and Steam Donkin, B & Co,, Ltd. :. 61 TAG, - <6 06 ce oe ce 98) Rirting Bros, bl m Co. 

Power Co., Ltd. .. . Dorman, Long 4 Co., vial os; Haigh, W. B., & Co., Ltd... 67 | Lancashire Patent Belting Mitchell's Hmery ‘Wheel Co. 
Bolling & Lowe .. «- 49] Douglas & Gran’ > Hall, J.& E., Ltd. .. 1813 and Hose Co. 5 | Moréland, R., & So: 

Drum Engineering 0S. +s 63 Halliday, J..&Co. .. .. 61/| Lancaster & Tonge, Lia. Morton, Francis, & cn Ltd. 
Drysdale &Co. .. .. .. 60| Handyside, A., & Co., Ltd. 65} Lang, J., & 8 +» 64] Moseley, D.,&Sons .. .. 
~ .. 15] Hanna, Donald & Wilson.. 32 = 2 ae Mumford, ras ne ea 

eer" Hardy Patent Pick Co., Ld. 68 | Led & Co, Musgrave Bros. .. .. 
64| Harris & Mills .. .. .. 4| Leeds Engineering and Hy- M ve, J., & Sons, ita. 

Easton, ‘Anderson & Goolden, Hartley & Sugden, Ltd. Fe 8 draulic Co. «+ oe 'ee 26] Napier Bros., Ltd. = 
Hathorn, Davey &Co. 1 & 47| Leeds Forge Co, Ltd. ae Napier, Shanks & Bell... 
Edison & Swan United Elec- Hawthorn, R. & W., Leslie Leroy, th - > gas National Typewriter Ex- 
tric Light Co., Ltd. 67 and Co., Ltd. .. .. .. 8] Lewis, E.,&Sons .. 1&49 change mae eu ae 
Electrical Pewee Storage Co. ” Hayes, Edward .. .. .. 4] Linde British ne Negretti& Zambra>.. .. 
Ltd. 1 -Tyler &Co. 36 &65 Co., Ltd. +» «+ 36] Nettlefolds Limited .. .. 
Elliot, Geo., BG cs nc 8 Heap, Jos., & Co., Ltd. .. 15 Lindsay, R. B. & Go," +. 25 | New Convevor Co., Ltd. .. 
Evans, Joseph, &Sons .. 58 Heathman, J. H.,& Co. .. 19| LitholineCo... .. +» 57] Niles Tool Works Co... .. 
FairbanksCo. .. .. «- 18 Heenan &Froude.. .. .. 49 Littlejohn & Service . ee GP PRN, Toe ok ee ae 


GEORGE ELLIOT & CO.. MANUFACTURERS OF 
ATENT LOCKED WIRE ROPES & LANG’S LAY PATENT WIRE ROPES 


LOCKED COIL ROPE. And other Wire Ropes for Mines, Oranes, Lightning Oonductors, Hawsers, &c. LOCKED — ll 
Section lL. OFPEFILON: 16, GREAT GHORGE ST., WESTMINSTUR, EOMDOM. Section A. o101 


SHARP, STEWART & CO,, LTD. 


ATLAS WORES, MANOMES TER, 


HAVE TRANSFERRED THEIR INJECTOR BUSINESS 


TO THE 


PATENT EXHAUST STEAM INJECTOR CO.,L° 


4, ST. ANN’S SQUARE, MANCHESTER. ee oe 


7 MARINE ENGINES OF ALL SIZES. ag = : STEAM VESSELS, LAUNCHES, TUGS, &e. 
REMME'S PATENT VALVE GEAR. ie WN 

eecateee tae ROSS & DUNCAN 
TRIPLE AND COMPOUND LAND ENGINES — \<——-—Aaa== zz Lg | ‘ 
pl... Wadig | - el WHITEFIELD WORKS, CLASCOW. 


DUNCAN’S PATENT PROPELLER. ; ON ADMIRALTY LIST. 658 
== 


IMITATIONS OF 


Partington & Co... .. .. 
Patent Exhaust Steam In- & Buden! ° 
jector Co., Ltd., The Schiele Union Eng. » Ld. 
bance Heater Condenser Schram, R., & Co. 
Scott, E., & Mountain, Ltd. 
Patent Lock: Nut Washer Shanks, Thomas, & Co, 
3 | Shepherd, Hill & Co. .. 
Siemens Bros. & Co., Ltd. 
ee . Ltd. +. 42|Simon,H. . ing Co., Ltd. .. .. .. 
Pease’s Tubular Construction Simons, W., & ‘Co., Ltd. Universal Water Meter Co., 
Syndicate, Ltd, .. 33] Simpson, Strickland & 12 os 
Peckett & Sons .. Ltd. 
Penman &Co. .. 
Phillips & Leigh ee 
Picking, oY & 


1% 


& TNSiSB-ARz 8. 


Sinclair & Co.” 3. | 
Smedley Bros., Ltd. 


Smith Bros. & Co., Glasgo 
Platt, 8... .. Smith & Coventry, Ltd. 
Player, W.&J. . Smith,@. F... .. . 
Plenty & Son, Ltd. -» 53|Smith&Grace .. . 
Pollock, Whyte & Waddel Smith,8.,&Son.. .. 
Poole, R., & Son Co. .. «+ Smith, Sydney, & Sons 
Power Pulley Co., ws oo i 08, oe 
acer ge) take er ee 
Ragosine & an a 3 


Villa 's Patent Mautie Byn n- 
dica‘e, Ltd, . 

Vosper & Co, 

Wi 


Platt, J., & Co, 


Washington Chemical Co., 
Water Circulating ‘Grate 


be Co... 
ald, Steel Co. of Scotland, Ltd. 
Reliance Lubricating Oil Co 68 | Stern Bros. eo ee 
Renton & Co. ee +. 62 shag & Co. La. . 





4 


Revolving Bearing Co. +. 84) Storey, Isaac. oe 
Rheinische Metallwaaren u. Stothert & Pitt, Ltd. oe ee 
aa se Diissel- Sturtevant Engineering Co. th,SirJos. ,&Co., Lad. 

os ee oe «+ 10/ Summerscales, W., & Sons, » J. H. ee 

Bice & Co. ee GB) Tad. .c cc os cc te lans & Robinson, Ltd. 
Richards, Geo., & Co., Ltd. 11 Summerson, T., &Sons .. ilson, Alex., &Co., Ltd... 

Sykes, Henry ison, J. H., & Co., Ltd. 

Tandem Sinalting Syndicate, Wood, Chas. . 

Ltd. ee ce ee Woodite & Whaleite Works 
Tangyes Limited < « ena ping En- 
Tanite Co. 2c 
Taylor & Chailen, 1 Ltd. Yarro 
Taylor,C. .. ee 








BEnokS-AFFUSSRFeIF-Bse 


Boyle, R., & Son, Ltd. 
Bradford, John, & Sons 
Bradford, Thos. & Co. 














Britann e os 


Brown, John, & Co., Lita... 
Burham Brick, Lime and 
Cement Co., To ss 
Butters Bros. & Co. .. 
Butterworth Bros., Ltd. . 




















* 
~SES8R SSRa-c BSE vee BS-EES +Seeeten. ~& S838 Bete 


2SuaoR EES 
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GONVEYOR- ELEVATOR C° 


ACCRINGTON, LANCASHIRE. 


Contractors to Her Majesty’s Government. 

















Telegrams: “CONVEYOR, ACCRINGTON.” 





SPIRAL CONVEYORS, GRAIN ELEVATORS. 
COAL CONVEYORS. COAL ELEVATORS. 
CHAIN CONVEYORS, CHAIN ELEVATORS. 
BAND CONVEYORS. BELT ELEVATORS. 
GRAIN CONVEYORS. BALE ELEVATORS, 
TRAY CONVEYORS. BARGE ELEVATORS.  |aamml y 
STOKEHOLD CONVEYORS. | SHIP ELEVATORS. pica ascacenge. 
COMPOUND FLOATING GRAIN ELEVATORS, 2458 (UNLOADING MACHINERY 


The “Compactum” Feed-Water Heaters, Evaporators & Distillers 


Condensing Plants for GOLD MINES a Speciality. 












































La Tey ; ee \ et 
— Lltys 9 se ge caidas ees Basie! ra — <N ee 
Sole Makers: JOHN KIRKALDY, LIMITED, 

__"oempecham, London. 40, WEST INDIA ROCK ROAD, LONDON. _ 107 
STEVENSON & CO., LTD., -éétt, PRESTON. 
STATIONARY ENGINES for all PURPOSES. | BLOWING ENGINES. 


MARINE ENGINES and BOILERS. 


= STEEL PLANT. 


STEEL LADLES AND CARRIAGES FURNACE PLANT. GUNPOWDER MACHINERY. 
up to 40 tons saci HYDRAULIC PUMPS, PRESSES, LIFTS, &c. _ 





— 





ESTABLISHED 1869. Ge. = ‘Sarr Ex. MAKER OF Telegraphic oon muerte = 
tz ecial and General MACHINE TOOLS - at ee — 


For Bridge SD Shipbuilders, Boiler Makers, General Engineers, Machinists, &c. 
PARAGON IRON WORKS, HIATL IE Ax, ENGLAND. 


; Ready for Delivery, 
= One of the Larcsst and 
Most Vanriep Stocks of 

















Designer and 
Constructor of 









Macarvne Toots in 
England. All kinds of SPECIAL TOOLS. 
Send pew! — Every Machine Guaranteed. 
6,ft. Dble. Geared Wall Radial Drilling Machine. Inspection Invited. 9-in. Hollow Spindle Capstan Lathe. a a "fending Hooking.” 1288 

















Richard ¢, Gibbins & Co." 


MAKERS OF PORTABLE AND FIXED 


. STEAM & HAND CRANES, 


Derrick, Foundry, Overhead Travelling & Warehouse CRANES, 


— Crab Winches, Lifting Jacks, Hand Pile Drivers, 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c. 0a 16 





“GIBBINS, BIRMINGHAM. 








“~~ @LASGOW : G. BUCHANAN, 91, BUCHANAN STREI:T, excnaua’ 
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imme _ NEW PATENT DREDGE PLANT 


GOLD MEDAL, EDINBURGH EXHIBITION, 1886. 
INVENTORS AND SOLE PATENTEES OF THE 


TRAVERSING BUCKET LADDER 


TO ENABLE DREDCERS TO EXCAVATE THEIR OWN FLOTATION. 


Builders of Barge Loading Dredgers, Steam Hopper Barges, Sewage 
Steamers, &¢., &c., 83 of such vessels having now been constructed for various 
Governments and Principal Harbours at home and abroad, 


INVENTORS & CONSTRUCTORS of the HOPPER DREDGER. 


W. SIMONS & GO., Ltd., RENFREW, NB. 


———— 
vows tide 
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MASON’S PATENT TOWER’ BRIDGE. 
Ua 
BIRMINGHAM | [JNWEARABLE, —**icticsover,” 
| eer ne ran anho: 
SEAMLESS & BRAZED | NON-SLIPPING | orem" 



















LP A 1 Plates, &c. 

TUBES SiMe TREADS. 36° Shi ana 

7” FOR BOILERS, CONDENSERS, 86, | j.nmnstusiinisin‘stistisnannn 
BaTTerY, SELLY | aK” 1487 1270 

























THE “HORNSBY” IMPROVED 
PATENT WATER-TUBE BOILER, 





THE ‘“HORNSBY-AKROYD” OIL ENGINE. 
The Most Perfect Oil Motor of the Day. 













wa ADVANTAGES OVER OTHERS— 





AWARDED Steadier Water Level and Drier 
Steam. 






The FIRST PRIZE £50 for Fixed Oil Engines, and the First 


PRIZE £60 for Portable Oil Engines, at the R.A.S.E. 
Trials at Cambridge, 1894. Headers of Mild Steel, NOT Cast 


Metal, as in most types. 





Improved Circulation. 








The SPECIAL FIRST PRIZE GOLD MEDAL, offered by the 
Minister of Agriculture, in France. 






Great Facilities for Erecting, 
Inspecting, and Cleaning. 







- The HIGHEST AWARD at the severe International Trials of 
Oil Engines at Moscow, 1895, 





And many others. 





= - = [= 7 = — = a a 
Boilers of every Description. Compound ay eee Serteantel Vertical Thrashers and Trussers 
ngines, 


GRANTHAM, ENGLAND; 


are Oe a a 


ENC/INEERS, M 
ee OL EF MARE ES, SL, Telegrams—‘‘ Hornsbys, Grantham”; ‘‘ Hornsbys, London.” 
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TANGYES 


PETROLEUM (ci) ENG 


OTTO PRINCIPLE. PINKNEY’S PATENTS. 


























NOTE: NOTE: 

The Extreme The Reliability 
Fewness of Parts, in Working under 
and consequent , 

ae varying loads. 
simplicity. 

The Absence The Suitability 


of Fans, Pumps, for working with 
and other appli- 


ances for starting. 


ordinary Petroleum 
: (Paraffin Lamp) 
=== Oil. 


The Absence ===>. 
of Air and Oi] — === 
Pumps for intro- = = The Steadiness 
ducing the Charge. — —. 3m tT’ = of running. 














The Illustration (taken from a Photo val th rn B. I P size) shows all the essential features of the Engine, nothing being hidden behind or in the Cast-iron Base, 








This Engine is recommended, and may safely be accepted as a strong, simple, economical, and 
RELIABLE Motor, suitable for placing in the hands of Farm Labourers and others unskilled in the 
handling of machinery. 


It requires NO SPECIAL OIL, either “heavy” or “light,” no Spirit, or Benzine, being STARTED 
and WORKED with what is known in shops everywhere as ORDINARY PETROLEUM, OR 
PARAFFIN OIL (abroad usually called KEROSENE). Any of the ordinary brands used in paraffin 
lamps may be employed, and can be obtained in small quantities even in out-of-the-way villages. 


SIZES NOW READY-—1, 2, 4, 6, 8 AND 10 BRAKE HORSE-POWER. 


GAS ENGINES OF ALL SIZES. 


EFEULI PARTICULARS FROM 


TANGYES LIMITED, BIRMINGHAM. 


No. 102 8. 
7796 





ALSO AT 


London, Newcastle, Manchester, Glasgow, Sydney, Johannesburg, Bilbao and Rotterdam, 
Copyright—Entered at Stationers’ Hall, Telegrams: “Tangyes, Birmingham.” 
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SHEET, WASHERS | — VULCANITE AND 





VALVES, CORD, EBONITE, 
TUBING, CELLUVERT 
BALL VALVES, FIBRE. 
BUFFERS, SHEETS, RODS, 
PACKING OF ALL OR TUBES, 
DESCRIPTIONS, for 
DELIVERY ELECTRICAL 
AND SUCTION Ee,' PURPOSES. 
HOSE, ©) VULCANITE AND 
CELLUVERT { | INDIA RUBBER. 
FIBRE, ON | SHEET, TUBES, 
for PUMPS, 
ENGINEERING SP ned VALVES, BALLS, 
and nt u &c., &c., 
MECHANICAL FOR CHEMICAL 
PURPOSES. PURPOSES. 








PRICE LISTS UPON APPLICATION. 


DAVID MOSELEY & SONS 


CHAPEHEEL FIBLD WoREHs, ARDWiocoEH, MANOBMEIS TEE. 


Telegrams: ‘‘ MOSELEYS,” Manchester, London and Glasgow. WAREHOUSES 
MANCHESTER -2, 4, and 6, New Brown Street. | GLASGOW-—57, Miller Street. | PARIS-—20, Rue des Marais. 


LONDON-14, Aldermanbury Avenue. BIRMINGHAM- Union Chambers, Needless Alley. BRUSSELS—14, Place Sainte Gudule. 537 





ALUMINIUM. | 


The ALUMINIUM SUPPLY COMPANY, of 388, Victoria Buildings, 
Manchester, Agents for the PITTSBURG REDUCTION COMPANY, 
desire to inform all persons that they are prepared to supply 
Aluminium in any form at the lowest rates. | 

_ The Aluminium Supply Company deny that the claim made by the 
British Aluminium Company, Limited, that they alone have the Sole 
Right to sell Aluminium made by any Electric or Electrolytic Process 
is tenable, and they are prepared to defend any action at Law brought 
against them, and they have instructed their Solicitor, Mr. H. Stanley 
Sugden, of 10, lronmonger Lane, London, E.C., to accept service of any 
such proceedings. 

NOTE.—This Notice appeared on the 6th December, 1895, but no proceedings against 

The ALUMINIUM SUPPLY CO. have yet been brought by The British Aluminium 

Co., Ltd. 


The ALUMINIUM SUPPLY COMPANY beg also to intimate that they are prepared 
to completely indemnify any purchasers of their Aluminium in respect of any 
proceedings that may be threatened or instituted against them by a rival firm, 
and caution purchasers against placing any reliance on advertisements or 

circulars containing such threats, ia 
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“CRUSHING TESTIMONY 1/1 


Carters Disintegrators 


ARE 


THOUSANDS OF TONS 


To keep pace with the ever increasing demand, special new works have 
been erected, great improvements made in design and detail (some 
patented), and owing to modern plant and great demand prices have 
been considerably reduced. Write for Price Lists and Samples, and for 


J. HARRISON GARTER, Engineering Works, DUNSTABLE, 





USED IN NEARLY EVERY INDUSTRY ALL OVER THE WORLD. 
Thousands at work, grinding daily 


OF ALL KINDS OF MATERIALS. 





all information upon Grinding, &c., to 








REVOLUTION IN STILLS!!! 





MORRIS & WETHERED’S PATENT. 





Self-Feeding. 


Still when worked by Fire or Steam, 
Occupies only half the space of ordinary Still. 


No Worm nor ¥at required. 





0 
Prices and Full Particulars 


On Application to 


ENGINEERS, COPPERSMITHS, 


WORKS by GAS, FIRE or STEAM.| ¢ 
Requires no attention when once started, being 


Does Six times as much work as the ordinary 


 LLEWELLINS & JAMES 


BRASS & BELL FOUNDERS, 
BEISTOoO: ™ 
































pos tet 


Rheinische Metallwaaren u Maschinenfabrik 


7. 


MLGOSH FOP MABE bo Menometc. 


ee 





DUSSELDORF 
Sp e Citi : 
Fressed hollow Ware 


eveuy description: 
poten Be morked 
condition, 
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CUTTING-OFF MACHINES, 
CENTERING MACHINES, 
CAR WHEEL DRILLS, 

GAR WHEEL LATHES, 
BORING & TURNING MILLS, 
ARCH BAR DRILLS, 
AXLE LATHES, 


ENGINE LATHES, 
CYLINDER LATHES, 

GAR WHEEL BORERS, 
CYLINDER BORERS, 
DRIVING WHEEL LATHES, 
BENDING ROLLS 
FORGE LATHES 


CHORD BORERS, DRILLS, 
CRANK BORERS, PLANERS, 
SLOTTENS,, Ze HORIZONTAL, 
SHAPERS, BORING AND 
PULLEY BORERS, DRILLING 


PUMP BORERS, MACHINES, ETC., ETC 


ROD BORERS 





BENDING ROLLS, Branches— 
STRAIGHTENING ROLLS, NEW YORK. 
HORIZONTAL, BORING, OHIOAGO. 


DRILLING AND MILLING MACHINES, 
ETC., ETC. ETC. 


PITTSBURGH. 1130 
BOSTON. PHILADELPHIA. 











eVa Dar 
W3SNZCNOS wOLsara 








“asd ge [— 


Tue Eynoror CoNDENsRR is applicable to all Steam Engines. ” 95 to 50 per cent. of Steam Saved. 
Produces a vacuum without Air Pump. Not liable to get out of order for years. 
Has no moving parte. Repays its own cost in a few months. 


REDUCED PRICES. 
Tur Frxep Dovsis Nozze AvToMATIC InsEcTORS feed water of a high temperature into Steam Boilers. 
These Injectors & the Water Lifters are the most simple & efficient apparatus in use for raising & forcing water. 
All communications to be addressed to and full information and prices to be obtained from 


A. F. CRAIG & CO., LTp., PAISLEY, 


SOLE MANUFACTURERS AND SUCCESSORS TO Od 5290 


ALEXR. MORTON & THOMSON, GLASGOW. 


=~. CHADBURN & SON’S 











PATENT “DUPLEX GONG” TELECRAPHS. 


“Latest Improved” Engine Telegraph. 


TRANSMITTER { With HAND REPLY. 
ON BRIDGE. | Also ENGINE AUTOMATIO REPLY. 


Pointer Showing on Bridge Dial Engines working Ahead or 
Astern.) 


With “DUPLEX GONGS"— 
INDICATOR IN 
DEEP TONE for AHEAD. 
ENGINE Bok { SHRILL TONE for ASTERN. 


Tachometer—Revolution Indicator. 
Showing at a Glance the Number of Revolutions per Minute. 













Es STEERING, “LOOK-OUT.” AND DOCKING TELEGRAPES. 

E TELEGRAPH WORKS: 

ea E 11, Waterloo Road, Liverpool. 
4s 2: 

‘a GLASGOW, 69, Anderston Quay. LONDON, 108, Fenchurch St. 














J. H. SANKEY, 


Head Office: CANNING TOWN, LONDON, E. _ Established 1857. 
LARGEST AND MOST VARIED STOCK OF SUPERIOR FIRE RESISTING GOODS. 


Delivered by van in London, or by rail or water to any part of the Kingdom. 


FIRE BRICKS OF ALL SHAPES. 
BLOCKS & TILES OF ALL SIZES. GANISTER. 


Boiler Seating FLUE COVERS 
Blocks. SILICA SANDS AND 


CLAY. 











Pa.H.SANKEY PD 


Also CEMENTS, LIMES, SLATES, BRICKS, STONEWARE DRAIN PIPES, &c. 











N,B.—SPECGIAL DESIGNS MADE CAREFULLY TO ORDER. 
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TEMPERLEY TRANSPORTER, 








COALING H.M.S. “ROYAL SOVEREIGN.” 


60-ft. Transporters used at the Naval Manceuvres. 
Transporter put 40 tons of coal on board per hour. 


Each 





FOR FULL PARTICULARS AND CATALOGUE APPLY TO 


THE TEMPERLEY TRANSPORTER COMPANY, 


12, ores STREET —— aewnes EC, 


CEO. RICHARDS & CO., LIMITED, 


BROADHEATH, near MANCHESTER. 


TELEGRAMS—" RIOHARDS, ALTRINCHAM.” 


SHAFTIN GS, &c. 


1458 











wr 
N 


dyna 





THE “GRIM DEATH” COUPLING. 





MACHIN EH TOOLS. 


WOOD WORKING MACHINERY OF EVERY DESCRIPTION, 
RICHARDS’ PULLEYS. 


Over 350,000 in Use, 
A Large Stock, Split or Whole, always on hand, ready for delivery. 











PLUMMER BLOCKS, HANGERS, COUPLINGS, &c. 


CATALOGUES ON APPLICATION. 543 
PARIS - - I6, PLACE DE LA REPUBLIQUE, 

















DAVID COLVILLE & SONS, 


LIMITED, 
[se ox 


Sreey. 
BOILER BRAND. 


MILD STEEL PLATES 
FOR BOILERS, SHIPS & BRIDGES. 


ALSO 





|| BARS, ANGLES, BULBS, BULB-TEES, 


CHANNELS, ZED BARS, &c. 


STEEL ROLLS for Plates and Bars. 
STEEL COUPLING BOXES, SPINDLES, &c. 


STEEL INGOTS cast any reasonable shape and test for 
Forgings up to 50 tons in weight. 


BLOOMS or SLABS rolled up to 40 tons in weight. 


TO LLOYDS, BOARD OF TRADE AND ADMIRALTY TESTS 


DALZELL STEEL & IRON WORKS, 


MOTHERWELL, 


N.B. 
Apply for List A. 


=z. G. BONES PatTrEanT 


— |POMPOUND TUBULAR CORNISH BOILERS. 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 
space they occupy— 














9fb. longs 5ft. Oin. diameter, 20 horse-power. 
10ft. 5ft. 6in, oo 30 Pa 
— 12ft. ,, 6ft. Oin. re 40 “a 
ot} 13ft. ,, 6ft. Gin. i 50 ie 
Fo} «14ft. ,, 7ft. Oin. a 60 oa 
Fo} 15ft. 5, 7ft. Gin. re 70 ” 
For 16ft. ,, Sf. Oin. os 80 Fs 
c| 617ft. ,, Sf. Oin, i 90 o 
18ft, ,, 8ft. Oin, | «666 na 
Testimonials and Prices on application, 


south London Boiler Works, Long Lane, Bermondsey, London. 


A LARGE NUMBER OF PRACTICAL MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 1% 


reer 








ALLEN’S PATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 


\) 





Machine is worked by compressed air, lied by a & pressure of about 
a really portable Machine for all desertet ona of Binder work, ss, oing tthe aderain te pressure, 
the air can be carried by o: = eee Tndia- rubber tu a attached to the Machine, which can in consequence be freely moved about in 
any direction, and suspended from an ordinary swing velling Crane over the work to be rivetted. 
eutinnean of Machines will head rivets w; vio tin diameter as fast as ee eS ee gut is discharged 
the direction shown, or suspended horizontally. accumulator is required, and no service 
pdb Leeper aE ap king, aes escent as is the case with any other 


this s of rivetti the 
BY. 70 Ib. “Per sauare ine h. “This is 





DE BERGUE & OO., Lim” MANCHESTER. 
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Contractors to 
The Indian Government, 
The Natal Government and 
Hundreds of Local Authorities, 


Contractors to 
Her Majesty’s Government 
and 
The London County Council. 


GROSBIE'S 
AINTS. 


Guaranteed genuine and free from adulteration. Metallic Oxide Paint of High Percentage 
for Structural Ironwork. Quick-Drying Red for Girder Work, &c. 
Paint for Ships’ Bottoms. 


ADOLPHE CROSBIE, LD. 


COLOUR WORKS. WOLVERHAMPTON. ™ 


; Half-Cross Belting. (hatnins 
The overlapping of the layers takes the heavy strain 



























off the edge and puts iton the point ¢ === 


chereby preventing breaking on the edge, and when 
the band leaves the pulley it gives more grip than 
ordinary single and double, especially so, if dis- 
tance of shafts is short, the layers, each by 
itself, gripping the pulley. 








ees The greatest strain 

is put on point C, owing to the dia- 

meter being enlarged by the 
under-layer. 


The tearing of the edge is pre- 
vented, because the leather, 
doubled at C, gives less way, 
so that the limit of elasticity 
at the edge is not overdone, 











Left-handed Pulley. 

The Band running from the driven Pulley. 
Right-handed Pulley. 

The Band running from the driven Pulley, 





Go 


SS 


C. Otto Gehrckens, Hamburg. 
Fer Great Britain apply te Haughton & Oe,, 110, Oannen Street, Lenden, E.0, 
3067 Half-cross Bands supplied. 
Price like ordinary belting, with an additional Royalty of 5% for the Paten: Testimonials from all parts of the World. 
Stockholm, 1886, Hedrande omnaemnande; Augsburg, 1886, Diploma of Merit; Barcelona, Mencion 
Honorifica; Gold Mi Brusee! sonia ; Hamburg, 
premium awarded oe pelting; Gord Modal, coal Wxnitition; Giver Medel, a Honer, a toen 
Medal and Diploma Awarded at Chicago Exhibition. 8607 








GOAL MINING, SIZING & WASHING PLANT. 


Reducing, Concentrating, Screening, 
Elevating, Conveying and Loading Machinery for any 
Minerals. 
PATENT CHAIN HAULAGE, SPIRAL SCREENS, SHAKING SCREENS AND KEEPS, 
Patent Coal Breakers with Splitting Action. Coke Breakers. 
HIGH CLASS FNGINES, BOILERS, PUMPS, FANS, AIR COMPRESSORS, ROCK DRILLS. 


Section of Coal Washery sup- 






























































plied, and treating 1200 tons Anti-Break 
bi Hehe nad ' per day of eight hours. Loading 8 _. 
for Fine Coal, . fee Goal. 
with Felspar Iron Buildiogs, 
Beds. nee Roofs and 
ee eR. Saat Frames of all 
ae y * Als kinds. 
Complete 4 Tombs Nee == Perforated 
ges i GE AN. Plates. 
of ny Coke ge * + > MF i - nN a E re Testing Works 
Making. OF Ae SLA setiob, at KALK 








nel SS ee eam ool! 


Numerous Plants already supplied by us of capacities up to 2500 tons In I0 houre 


THE HUMBOLDT ENGINEERING WORKS C0., KALK, ae, cologne 

















Telegrams— 


**Zadig, London.” 
rar . Ss . 4 
got conestion gaye ABC Code used. 1481 


___ CHEAPEST IN THE TRADE. __ 


nor pe! 












ESTABLISHED 
1859. 


{n 


maa 


A. Anderton &Sons 


ANTLEY BOILER WORKS, 


ACCRINGTON. “ames 


High-pressure, Lancashire, 
Cornish, 
Multitubular, Vertical, 
and Locomotive 


STEAM 45 
BOILERS | 


MADE FROM 


IRON OR STEEL, 
And to carry any pressure. 





© Meee =~ 


{ 
UNAM nee! 


LL Holes Drilled, Plate 
Edges Planed, Boiler 
Ends Turned and Bored, 
and all Rivetting done 
by the most powerful 
Hydraulic Machinery. 


MORISON’S RADIAL EVAPORATOR 
% 








1 67 


THOMAS RICHARDSON & SONS, Limited, HARTLEPOOL, 
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DEMPSTER, 1 MOORE & Co. 


VERTICAL & HORIZONTAL STEAM. ENGINES & BOILERS, 


ENGINEERS’ MAOHINE TOOLS of all kinds, HAND and STEAM ORANES a 
WINOHES. Hand Pomps. Steam Boiler Feed and Bilge Pumps. Injectors, Water 
Lifters, &0. OAPELL'S BLOWING AND EXHAUSTING FANS. 


ILLUSTRATED GATALOQUE ON APPLICATION. 








a 








SPRCLALITY: Chain ct Superior Quailiy for Cries, H0:sts thats Gear, ry other purpose’. 
London Office: 60, QUEEN VIOTORIA STREET, £.0. @ 


THOMAS SUMMERSON & SONS, 


MANUFACTURERS OF 


SWITOHES AND OROSSINGS, 


CHAIRS, SPIKES, FISH PLA ES, PLA — TOOLS, &e. 




















FISH PLATES SIDINGS 
AND BOLTS CONTRACTED 
for various sections FOR 
of Rail kept 


in Stock. 





COMPLETE. 












ARMSTRONG. STEVENS & SON 


WHITTALL STREET, 
BIRMINGHAM. 


ee 
PRICE LISTS ON APPLICATION. 



















| For Particulars and 


PATENT OARBONIO ANHYDRIDE 


REFRIGERATING MACHINES 


Cross Section of Ship fitted by J. & E. HALL, Ltd., for carrying frozen meat cargoes. 





f, A 
He 


Maul 


q 





70,000 tons of meat imported annually with Hall’s Machines. 


J. & E. HALL, Ltd., 28, St. Swithin’s Lane, LONDON, i, 


____And DARTFORD IRON WORKS, KENT. 


THE MOST POWERFUL DRIVING 
PULLEY IN THE WORLD. 


\\ 70,000 SOLD. QUICK DELIVERY. 








|} SEND FOR ILLUSTRATED LIST OF 
IMPROVEMENTS IN DRIVING. 
WITH PRICES. 


POWER PULLEY CO., Ltd. 


UNEON WORKS, 
1659 ‘MANCHESTER 
J ;OHNSON Ss PeILLIPsS, 
14, Union Court, Old Broad St., E.C., & Chariton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 
CABLE MAKING. CABLE LAYING. 


PERFORATION, 








STRANDING. | BRAIDING, 

TAPING. WINDING. 

COMPOUNDING. LAPPING, 
RUBBER, SILK, AND COTTON COVERING. 








BY ANY OTHER BRAND 
a FOR 
4 SIEMENS PROCESS 


REFRACTORY 
POWER 
AND DURABILITY {a 
UNEQUALLED 


SPECIAL — COMMRUOUS & INTERMITTENT HEATS 
GROUND GANISTER 


FOR LINING & REPAIRING ALL KINDS OF FURNACES 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY REFRACTORY COODS 


J.CRAYSON LOWOOD&CO.L™ 80aTTERCLIFFE RD. SHEFFIELD. 
869 




















EBINGHORN’S PATUNT 


METALLIC VALVES. 


Are being largely used 
by the BRITISH and 
FOREIGN NAVIES and 


For EOONOMY and 
DURABILITY are not 
equalled by any other 


valves made, and can br the principal Steam- 
easily fitted to existin; ship Lines. 
pumps. 


FIG. B, MULTIPLEX 
DEAD LIFT VALVES. 


FIG. A FLEXIBLE 
SHEET VALVES. 








Apply at the Offices 


Price Lists of tle 557 





METALLIC VALVE 00. nee Buildings, Water Strest, LIVEREOM, 








[Dec. 27, 1895. 
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GB - - Gea - » GD JOHN OAKEY & SONS, Ltd. 
— a ~~ | GENUINE EMERY, _ emery WHEELS 
SIMPSON, STRICKLAND & CO., L™ EMERY CLOTH, = rulhnes 
Pepa Ssh, Stents Whine inn Government Ne. On Fire Yast var al aro eon — : “ean AAS PAPER, ’ 

LONDON, 8.E, BLACK LEAD, &c. 


















We claim for our Launches and Yachts, fitted 
E ion’s Patent Machinery (of which we are Sole 


rs) 
() Limost Possible Economy of Fuel. 
(2) First-class Workmanship and Moderate 


tet 
e pace Occupied. 
“ Bteam. ' 


G teed High 
Gi Sart 



































Engine for the Power 
. Developed ; and 


Mpa decidedly the Best Engine 
—— of ite class that is made. 


DARTMOUTH, SOUTH DEVON. 






io 














BAETERS 


PROF, PERRY'S PATENT, 


WASTE NO POWER. 


SOLE MAKERS— 


JOHNSON & PHILLIPS, 


CHARLTON, KENT. 970 











Works { LONDON, TEDDINGTON (opposite Lock). 


Send for Testimonials and Prices. 1389 
ABC and ENGINEERING TELEGRAPH Codes used. 














— 
ee 


(JE. HOPKINSON & CO," 


PARA RUBBER MILLS, 
WEST DRAYTON, MIDDLESEX. 


Contractors to the British Government and the 
principal Railway Companies, 









“Ricksha, 
West Drayton.” 





MANUFACTURERS AND DESIGNERS OF ALLKINDS OF 


HEAVY MACHINERY, 


REQUIRING FIRSTCLASS WORKMANSHIP AND MATERIALS. 


G» ys S: 
pyle noe 


DED a eet D 
IF an BLA ied GEARING 
CHINERY : ’ WHITE*LEA®: “FERTILIZER \VORKS 


Anil) ELEVATOR... FLOUR MILLS, BRASS, COPPEF, 
TIN FLATE ROLLING MILLS, CABLE 2n?MARINE RAILWAYS. 


POOLE-LEFFEL TURBINE WATER WHEELS. 





INDIA-RUBBER SHEET 
INSERTION 


VALVES. 


AND VACUUM BRAKE MATERIALS. 


Telegrams: 










MATS, 

TUBING, CORD, 

WASHERS, JOINTS, 
BELTING, 


HIGH-CLASS HOSE PIPES 
FOR ALL PURPOSES, 
RUBBER-LINED CANVAS HOSE PIPES 

(RED OR GREY RUBBER). 
PADS. 


RAILWAY BUFFERS 
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"Roy ae ne eats qH 

YN L iG 

Ceo Ocn mee EN 
N38 bo i qensité 














SOLE AGENT FOR 


UNITED KINGDOM : 


ST. GLARE BYRNE, 


48, CASTLE STREET, LIVERPOOL. 













ROB* MIDDLETON, 


HYDRAULIO ENGINEER, 
SHEEPSCAR FOUNDRY, 








HNGLAND. —S 
Ry & HYDRAULIC 
AN yy 
MAKER NO, 3° PRESSES, 
ALL is SS ¥ f PUM PS, 
t “CRANES, 


CAPSTANS, 

ACCUMULATORS, 
INTENSIFIERS, 

LEATHERS, &c. &. 
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Schiele § Patent Fans 


GIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET, 












FANS i FANS 
FORCED 7A) EXHAUSTING 
DRAUGHT. PURPOSES, 
FANS L KINDS. 
FOR SPECIAL FANS 
SMITHS’ FIRES. | DESIGNED 
CUPOLAS 
AND SPECIAL 
FURNACES. PURPOSES. 





EXHAUSTING FAN 





For large quantities at low pressures. 


SCHIELE UNION ENGINEERING CO, Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 


Telegraphic Address—“ Schiele, Manchester.” 











London Representative: E. 0, AMOS, M.1.M.E., 11, Queen Victoria 8t., 5.0. 


DUNSMUIR & JACKSON, 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 
GLAS Gow , 











CONTRAOT FOR 


ALL SIZES & DESCRIPTIONS OF| f 


STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 





654 


Estimates gwen on applicatwn. 


7 FIRST PRIZE MEDALS—CHICAGO, 1883; INVENTIONS EXHIBITION, 





W. S. LAY COCK. 


Victoria Street Works, 
Ss Et Ei E* =" x =i =. DD. 


—— MANUFAOTURER OF —= 


RAILWAY AND STEAMSHIP SPECIALITIES 


PATENT BLIND ROLLER. 

PATENT TORPEDO VENTILATOR. 
PATENT WINDOW LIFT. 

PATENT DUST & DRAUGHT EXCLUDER. 
PATENT SPRING SEAT. 


Patent Elastic Journal Packing for Axle Boxes. 


The best Lubricating Material yet produced. Composed ot 
Curled Horse Hair and bey a retains its elasticity 
in the box 





PATENT STORAGE HEATERS 


For Warming Railway Carriages, Tramways, Steamships, Public 
Buildings, Workshops, &c. 


LINGRUSTA-WALTON FRANCAISE. 


Specially adapted for Decoration of Railway and Steamship Panelling. 
“ 








LONDON irae BROAD STRHET AVENUE, 5.O. 


JOSHUA HEAP & = Ld. 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASHBTOM-UNDIR-L. YN EI, 


=-—— MAKERS OF —— 








Pipe Screwing Machines up to 12 in. dia. & 
Bolt do. do. do. 4in.dia. | 
= — ALSO ——— = 


STOCKS AND DIES, TAPS, PIPE CUTTERS, | ams 
WRENCHES AND SCREWING TACKLE | | 





1 hil 
TaLsenaMs—“ HEAP, LIMITED, ASHTON-UNDER-LYNE.” |) 








Patent Bolt aati and at ot Tapping Machine ro 


With Releasing Motion fo wth iy Bg Dies without Stopping OF 2 i'ma, 
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THE STEEL COMPY.OF SCOTLAND, 


(SIEMENS PROCESS). 
23, Royal Exchange Square, GLASGOW. 





Sori87 MAEHEZBTERS OF 


Riley's Patent Stockless 
Anchor, 


i Wright's Patent Improved 
Martin’ 4 Anchor. 








ALL ORDINARY TYPES OF ANCHORS TO ORDER, RODCER’S, 
— TROTMAN’S, ADMIRALTY PATTERNS, &  ™ 


WILLIAM BEARDMORE & CO. 


(CONTRACTORS TO ADMIRALTY ) 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 


GLERASGOoOW . 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS & DIMENSIONS. 


(ALL STEEL BY SIEMENS PROCESS. ) 
Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES: 
Steel ARMOUR PLATES, as approved by H.M. Government. 

CONNING TOWERS, &c., Finished Complete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions 

Steel BOILER PLATES of largest dimensions. 
Patina kinds of FLANGING WORK by Hydraulic Pressure. 9770 


RICHARD KELL & CO., = 


Newcastle-en-Tyne. 


HSTABLISHHD 1784.9 



























GRINDSTONES TURNED TRUE 
BY MACHINERY. ™ 


ANDERSONS 


PATENT lps ata 





iar 6 te 





THE BEST BRITISH SILICATE COTTON 


i 


BEST NON: CONDUCTOR Ex 
to H1$f) Pressed Borlers. Stea 
ee BE COVERED WITH  Boatagh eg OR \ VARNISH NO EXPEF 


a) a DERSON 3. SON Ue 


TANT 


7s 


j| ALLTYPES & SIZES. 





TEA 


WEARDALE IRON AND COAL CO., 


TUDHOE IRONWORKS, SPENNYMOOR, DURHAM, ENGLAND, 
MANUFACTURERS OF 


MILD STEEL PLATES & SHEETS 


For BOILERS, LOCOMOTIVE FRAMES, GIRDHRS, BRIDGES, &c.; also 
STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, SINGLE ROUND EDCE 
TYRE BARS, FOR CARRIAGES AND OMNIBUSES &o. 

ALL STEEL MADE BY SIEMENS ACID PROCESS— 

Of the Highest Quality, to Admiralty, War Office, Board of Trade, Lloyds’, Bureau Veritas, and otiner Teste, 


BRANDS : STREL “‘Sicci"* IRON BARS, «:Tuahce Grown and Diamond fi” 
WEARDALE, p 3 Rollers, Cylinders, Plough Shares, and other 
PIG IRON { HEMATITE, for Stel Making and Foundry Purposes. 
COLLIERY PROPRIETORS AND COKE MANUFACTURERS. 
Rothe Bricks Tor Lina’ stool WelSag Purcatae” oe Wraas aad Fice Clay 
fudhoe iron Works, SPENNYMOOR. 


Rov Yard, Upper Thames 8t., epee, E.O, 
Offices Mercantile a : he " Exchange, MIDDLESBROUG 
te, MAN 


Victoria Terrace, WEST HARTLEPOOL 
16, Grosvenor enon, 


128, Hope Street, GLASGOW. 
Warehouses { 











George Yard, Upper Thames Street, LONDON, E.O. 


and GATESHEAD-ON-TYNE. 1188 








er FAS, « 





CRANTHAN CRANK i IRON ey” 


CRANTHAM. 
ta \ \ 








A) 


J} 
i ‘i 
{ 
aw, 


or 


MACERS OF 


RTICAL ENCINES 
& BENT CRANKS. 


MAKERS OF 


STEAM BOILERS 


Mase 


1413 





saiiiaaaaaaal 



















If you want particulars of the BEST STEAM PACKING in the World, 


= WHT 


TO THE 


UNITED STATES METALLIC PACKING CO., LTD., 
BRADFORD, ENGLAND, 


FOR ENGINEERING CATALOGUE 3. 









































Dec 27, 1895.] 


ENGINEERING. 











BINNEY & SON, 


GOVERNMENT AND RAILWAY 
CONTRACTORS, 


General Mill 
Furnishers 









and Patent Hydraulie 
(Blue Thread Prade Marks), Hydraulie 
Ram, Asbestos, and various other Packings. 


Head Office: Oatherine S8t., City Road, London, E.0. 
City Office: 62, Queen Victoria Street, E.0, 


—_—_ BIRMINGHAM, GLASGOW, LEEDS, NEWCASTLE. —— = is 















PATTERN MAKING 


3 Y SPECIAL MACHINERY 
(a 





y. GIBSON 


LEEDS 
BLACK BULLE STREET 


~ SDECIALIT¥:- MACHINE i CUT WHEELS. | LEEDS _ 


e COLA 
PATTERN WORKS, 


NAT: TEL: N® 180 











ANTEFRICTION METALS 


MANUFACTURED BY THE 


U.S. REDUCTION CO., 


9, QUEEN VICTORIA STREET, LONDON, E.C. 





The Most Durable, Reliable and Satisfactory METALS 
on the Market for Marine, Locomotive, Rolling Mill, 
Dynamo, Mining and General Machinery Bearings.“ 








ss) | PATENT "WELDLESS STEEL TUBES, 
<= For Boilers, Hydraulic Presses, Ferrules,Boring 








DOUBLE HELICAL TOOTH WHEELS. 


Bevel er Spur Gear from 3in. to 20ft. diameter, 
MADE BY SPECIAL MACHINERY. 


ADVANTAGES over ORDINARY GEARING 






\t Stronger Tooth. 
i More Bearing Surface on Tooth. 
; Less Pressure on Collar of 
Journals. 
Free from Jerks 


OY td S. = 
ay ZL G GCS Beater fray 


WHEELS cur BY MACHINERY. 


WILLIAM WHITTAKER & SONS, Engineers, &., OLDHAM. 
















WOOD SPLIT PULLEYS 


THE REEVES. 








3 to 48 inches IN STOOK. 


ALL SECTIONS NAILED AND GLUED. 
SPOKES BUILT IN AS PART OF RIM. 


We undertake that our Pulleys will give satisfaction in places 
where other Wood Split Pulleys have failed. 


LARGEST IMPORTERS OF AMERICAN MACHINERY AND TOOLS. 


GHARLES CHURCHILL & CO., Lro, 


2, Cross Street, Finsbury, LONDON, E.C. 
6, Albert Street, BIRMINGHAM. ux 


THE TEES SIDE IRON 
& ENGINE WORKS C0, Ltd. 


MIDDLESBROUCE. 














rs 
WT a | 


ENGINEERS, IRON FOUNDERS, 
BRIDGE BUILDERS, 





| TTT 
WA 
| 
| 
j li 
WI 
| NH 
| Ht rr 
Hi 
i 
| } 
- 


: 
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MAKERS OF — IRON. 


“ TEESSIDE.” 





TELEGRAPHIC ADDRESS . 
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Send for Illustrated Oatalogue, No. 23, ot 
JOBNM BLAH =zi’sS 
PATENT SELF-AOCTING 


HYDRAULIC RAMS 


Containing hundreds of names of users 
and many testimonials. Made in sizes 
to raise from 300 to 400,000 gallons wd 
day. These rame will lift a part of the 
™ same water that works them, or they 
can be worked by 
a stream of dirty 
water whilst pump- 
ing up pure water 
from a well or 

spring. 


This block is en- 
graved from photo 
of ram which lifte 

gallons 
per day, and works 
without any metal 
in motion, 


TESTIMONIAL FOR “A” RAM. 
From tne RIGHT HON. THE EARL OF HARROWBY, &, 
Grosvenor Square, London, 

Bir, February 21st, 1898. 

I have pleasure in stating that the two Hydraulic Rams 
which you supplied and fixed for me last autumn, at Sandon, 
have proved so far most successful, and that the work gives every 
promise of durab vility, while the economy, compared with the 
former much sean lier and intermittent supply by steam-pump, 
will be considerable, 

With a fall of about 14 feet from a previously existing mill- 
pool, the Rams supply reservoirs 168 feet above the brook whence 
the water is forced, through pipes 14 miles in length. They sent 
up, as long as I required it, about 41,000 gallons per day. I now 
generally work the two Rams alternately (fora fortnight or so 
each), but can at any time work the two together, if the full 
supply of 41,000 gallons should be needed. 

The business of this somewhat complicated water-supply was 
conducted by you with singular promptness and punctuality ; and 
no local difficulties arose in the execution of the work, owing to 
the excellent and efficient men whom you sent from your works 
at Accrington.—I am, Sir, your very obedient Servant, 

HARROWBY. 


TESTIMONIAL FOR “B” RAM. 
From T. FERNYHOUGH, Esq., Agent to the RIGHT HON. 
LORD HINDLIP, Bradley, Ashbourne, Derby. 

Dear Sir, March 17th, 1894. 

Referring to the two Patent ‘‘B” Rams you started six 
months ago for the Right Hon. Lorp Hiypiip on the Alsop- 
en-le-Dale Estate, Iam glad to congratulate you on the success 
of your attempt to raise the necessary supply of water under 
conditions so difficult, the height to raise the water being more 
than 63 times that of the working fall. The Rams 
are worked by water from the River Dove, with the small working 
fall of 8 ft. 3 in., and issuing from the rocky bank close by 
is a copious stream of pure spring water, 8000 gallons per day 
of which the Rams force to a reservoir three-quarters of a mile 
distant, and at the extraordinary height of 5324 ft, above the 
Rams. The water is then gravitated from the reservoir to the 
several farms aud houses on the estate, giving an ample supply to 
each, and still leaving a guod overflow at the reservoir, 

lam glad to add that the Rams lift more water than you 
promised, and seem to work with great ease and smoothness, 
notwithstanding the great elevation they force to.—Yours faith- 
fully, T. FERNYHOUGH, 


a 1154 
JOHN BLAKE, ..2%¢%3°r3:d028tan 


HARTLEY & SUGDEN, 


LIMITED, 
HALIFAX, 


MAKERS OF 


RIVETED VERTICAL 
STEAM BOILERS 


For Motor and Heating Purposes. 





WELDED BOILERS 
Low-pressure, Hot Water & Steam Heating. 


Contractors to the Admiralty, and Her 
Majesty's Board of Works. 901 


SCHAFFER & BUDENBERG 


2, Southgate, Deansgate, MANCHESTER, 


194 & 196, Hope Street, GLASGOW; 77a, Queen Victoria Street, LONDON, E.C. 


Makers of Pressure Gauges, Indicators, Counters, Speed Indicators, 
Engine Governors, Injectors, Valves, Cocks, Steam Traps, 
Reducing Valves, etc. 


“PERFECT RE-STARTING INJECTOR, 


Combined with Steam Regulator, ite 
Pressure Valve and Overflow ‘Valve. 








EASE OF MANIPULATION |! 


CERTAINTY OF ACTION! 


Will work between 30 and 180!bs. WITHOUT 
WATER REGULATION, by simply turn- 
ing the lever. Will re-start automatically 
WITHOUT LOSS OF WATER. 


Suitable for HIGH LIFT and HOT 
WATER. 


At a steam pressure of 90 Ibs. per LJ in, 
the Injector will feed water at a temperature of 
115 to 120° F., with a lift of 6 to 9 feet, and 
95 to 105° with a lift of 12 to 15 feet; all 

without regulating the water supply. 


Under normal conditions the Injector will 
lift 20 feet at any pressure exceeding 70 lbs. 
13 feet at 45 lbs. 


More than 65,000 of these Injectors have 
been sold up to the present. 
1076 








prone in Iron Works, GLASGOW. 


STEAM PUMPS, 


DUPLEX AND DIREOT AOTING, 
FOR ALL PRESSURES AND PURPOSES 


ALWAYS in STOCK and PROGRESS. 


PARTICULARS AND PRICES ON APPLIOATION. 
Telegrams to ‘' Hoisting, Glasgow.” 





HIGH-PRESSURE DUPLEX PUMPS. VERTICAL DUPLEX. 1103 





GOLD MEDAL, PARIS, 1878 & 1885. 
GAUGE GLASSES 


EIN .A MEE. S 
For Iron, Cast-Iron, Copper, &c. 


PA NY GUILBERT-MARTIN 


Patentee & Manufacturer of the 
PATHNT 


“ BEACON” 
GAUGE GLASS, 


> showing through the water a 
© Broad Red Line, thus rendering 
mit very distinct, With these 
© Slasece the height of water in 
Boiler can be seen instantly and 

as plainly by NIGHT as by DAY, 
N.B.—All Glasses are of the 


finest quality, and manufactured 
expressly to resist extreme pree- 


DEPOT : 
| & 2, FALCON STREET, 


Aldersgate Street, 
The above line shown T , C) ND D ON, E.O. 


py the sae ENTED BY 1174 
Glass, ARTHUR "HAMBURGER 


1500 


PATENT “BEACON.” 





Trade Mark, 
“* Rigby’s 
Patent.” 


PATENT STEAM CAULKING TOOL. 


Of every description. 
PNEUMATIC CAULKING TOOL. 


STEAM CRANES 


BIGBY'S Patent STEAM HAM 


SOLE MAKERS— 


R. G. ROSS & SON, 


ENGINEERS, GLASGOW. 
Late GLL.EN &c ROSS. 





AIR COMPRESSORS 


WITH COMPOUND AIR AND STEAM CYLINDERS. 


FITTED WITH SCHRAM’S INLET 
AND OUTLET VALVES, 


Giving the greatest efficiency. 


SCHRAM'S IMPROVED 
Rock-Boring Machines, 


2,500 IN OEE IN ALL PARTS OF 
B WORLD 


30: 


Diamond ‘Prospecting Drills. 


OPTIMUS COMPOUND ROCK DRILL 


(P. J. OGLE’S PATENT). 


Consumes 40 per cent. less Compressed Air than any other 
Drill, at the same time giving the most effectual results. 


RICHARD SCHRAM & CO., 


17a, GREAT GEORGE STREET, WESTMINSTER, S.W. 











Telegrams—"*SOHRAM, LONDON.” 4.1, A.B.C. and The Engineering Telegraph Codes used. 825 





FAIRBANKS’ 
AMERICAN VALVES. 


THE FAIRBANKS COMPANY. 


LONDON. E 





. 
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WATT’S AUTOMATIO BOILER OIROULATOR 


AND ‘DEPOSIT EXTRACTOR 
d [8 the only, Betab- 





HEATHMAN & CO., Fume Makers, 
2, ENDELL ST., LONDON, W.C, 1134 





ENGINEERING. 
W.J.DAVIES &SONS 
we ee 


EMERY ELEEAL CLOTH} me": 
COMPOSTTION 


FOR COATING 


CANNOT GATOH Ok COMMUNICATE 
Used in H.M. reenais; also by 


principal Railway and Desk Co.'s 
[} May be seen where it has been in use for fiftee: 
ReEADLSHED 108 
iF. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, ‘i 


ace oO 
REGISTERED TRADE MARK. Also at MANCHESTER. 1415 


SILVER MEDALS INTERNATIONAL HEALTH (1884) 
INVENTIONS (1885) EXHIBITIONS. 








AND 


and effects a largesaving in fuel 
ARMACH WORKS, TREDECAR ROAD, NORTH BOW, LONDON, E. — oase2s 


and labour. It is not affected 
by exposure to Weather, and is 

THE SINCLAIR ‘COMET ” 
» INDUSTRIAL LAMP. 


the only effective non-conduc- 
tor. It adheres to vessels of 
SELF-CLEANSING. NO CARBON DEPOSIT. 
Oil not affected by Cold Weather. 


every shape and in every posi- 
CP., 100 to 3000. Price, £2 15s. to £14. 


tion, without any external 
castings. —Weight when dry, 

In use by Admivalty and War a. 16 Home 

Railways, London a — 


For covering Steam and 

Liquor Boilers, Steam Cop- 

KEENAN’S noe ete 
Ee rar Finn mere 

PATENT AE i 
NON-CONDUCTING Wh 
fy rs \ 14 in, thick, 34 lbs. per super. 
aK etable Pulp, R EGISTERED. ie rene ‘opel 
MATTHEW KEENAN, Sole Manufacturer, 
after competition kerr three other makers, 
OTHER MAKE OF LAMPS ALTERED TO “COMET” SYSTEM 

7 Appliances of every description. 
SINCLAIR & CO., uw 
19, ELDON STREET, LONDON. 


























| 





BOILER INSURANCE 


AND 


STEAM POWER CO. 


LIMITED, 


Head Oma; | uf King St., MANCHESTER. 


AUTHORISED “CAPITAL - £250,000. 
INVESTED FUNDS . £100,000. 


Boilers and Engines Insured 
and Inspected, 


Employers Insured Claims 
* ‘The Petree ryt Act.” 
Joint Policies Issued. 
Individual Accident Insurance. 
J, F. L. OROSLAND, M, Inst. 0.E., M. Inst. M-E., 
Chie if Engineer. 
0. BULLOOK, Assoc.M-Inst.0.E., Assist. Engineer. 
EDWARD HADFIELD, Secretary. 
Applications for Agencies Invited. 1230 











| A HAACKE & CO,, | 





ORIGINAL MAKERS, 
Sotz AGENTS FOR THE AUSTRALASIAN COLONIES: 


London, E.; Liverpool & Glasgow. 
HADLEY & OO., AUCKLAND, 


— 
— 
a 
a 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 


BRITANNIA WORKS, orosau Lane, SALFORD, MANCHESTER. 


MANUFACTURER OF THE 


"| Improved TUBE-PLATE TAPPING APPARATUS, 


TAPS for the “BELLEVILLE” BOILERS, 


ISLES LIMITED, 


STEAM CRANE WORKS, 
STANNINGLEY, LEEDS. 





LOCO. SHUNTING CRANE. 1358 





STEELS MALLEABLE IRON CASTINGS 
FOR ENGINEERS & TOOL MAHERS 
TO MACHINE 
CLEAN & BRIGHT ALL OVER 


PARKER FOUNDRY C° DERBY. 


8/U 





DAVID AULD SONS, 


GLASGOW, 


PATENTEES AND MAKERS OF 
AULD'’S PATENT 


Steam Reducing Valves 


a LAND & MARINE PURPOSES, 


“a These Valves are extensively 
Oe in use for supplying steam for 
purposes where a lower pres- 
a“# sure of steam is required than 

j] that in the boiler, 
ALSO MAKERS OF 024 


REDUCING VALYES FOR AIR OR WATER. 


JOHN BELLAMY, 


Engineer and Boller Maker, 
MILLWALL, LONDON. 


Telegraphic Address: ‘‘ Bellamy, London.” 
Telephone as 5157. 





a ’ t 
me) 


High-0ass BOILERS of all trp. 











AND EVERY DESORIPTION OF SCREWING TACKLE, &c, 


Tanks, Cisterns, Cylinders, &, 
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THORNYCROFTS 


PATENT AUTOMATIC 


FEED REGULATOR 
For Water-Tube Boilers. 
INCREASES EFFICIENCY & ECONOMY. 


18 ESPECIALLY 
ADAPTED FOR 


Marine Work, 
Elst tre Supply 





















FITTED TO THE 
FOLLOWING 
SHIPS IN 


HM. NAVY. 


SPEEDY. 
DARING. 
DECOY. 
ARDENT. 
BOXER. 
BRUISER. 
HANDY. 
HART. 
HUNTER. 
“ALSO £0 SHE 
IMPL. GERMAN 
IRONCLAD 


fi be —_ 


ABOVE 
REPRESENTS 


45,000 


__ LEP, HP. 


JOHM 1. THORNYCROFT & CO. 


OHISWIOK, LONDON. 11% 


Sydney Smith & Sons 


Sole Inventors, Patentees and Manufacturers. 
BASFORD BRASS WORKS, 


WOTTINGHAM. 
PATENT STEAM SYREN. 


PRIZE MEDALS & DIPLOMAS. 
London Inventions, 1885. Liverpool, 1886, 
Newcastle, 1887. 
HIGHEST AWARD 
| WORLD'S FAIR, CHICAGO, 1898, 


é 
m4 
é 
3 





ADJUST :BLE, 















ie 





Contractors tothe Admiralty & other serene, 


SEND FOR ILLUSTRATED PRICE LISTS. 


ADVANTAGES: 
1, SOUND—Very Powerful. 
2. JAMMING —Impossible. 
38. PRINCIPLE—Very Simple. 
4. WHAR—Very Durable. 
5. ACTION—Very Sensitive. 
6. BLOWING—Instantaneous. 













DORMAN, LONG, & CO. LIMITED, 


STEEL MANU FACTURERS. 

















London Office : Stockyard : 
ve an 
WESTMINSTER, 8.W. Books of Sections, Prices, &c., on Application. LANE, S.W. 
FRANCIS MORTON & be bee’ 
LIVERPOOr.. 17, VICTORIA ti ire ew. 





ENGINEERS and IRONFOUNDERS, 
MANUFACTURERS OF 


Galvanized Corrugated Iron Buildings, 


Roof Principals, Girders, Bridges, 
AND GENERAL CONSTRUCTIONAL WORK. 
Pontoons, Floating Docks, Caissons. 


Fences, Gates, and Rallings. ee Soe 


ENGINE & CONSTRUCTIONAL CASTINGS OF ALL CLASSES i WEIGHTS, 


Steel and Wrought-iron TELEGRAPH POLES. 1410 


eT 
= 
3 
S 
| 





















HILL & SMITH, Brierley Hill Lronworks, wr. Dudley 


ol STAFEORDSHiInNnA, 








RAILWAY FORGINGS for 
FENCING MARINE and other 
and ENGINES and for 

GATES, &c. MACHINERY. 











"SHEETS, cutter nasa and Fittings. IRON BRIDGES 
for Railways, Road and Foot Service. al kinds of CONSTRUCTIONAL IRON WORK. 
LONDON OFFICE: 118, QUEEN VICTORIA STREET, E.O. an 


PENMAN & CO., 


epee Caledonian Boiler Works, GLASGOW. 


PENMAN, GLASGOW.” 
London Office, 7, Laurence Pountney Hill, E.C. 
















mat. 
iW 


isi me 


“ABC CODE.” 












MAKHRS of ALL TYPHS of 


HIGH-PRESSURE 


% Steam Boilers, 
| In IRON & STEEL. 


wenn 


a 


pe HEAVY MACHINERY AT THE 
Je DINBURGH E? EXHIBITION 18864 





ee, HOLES ones after the 
are bent into form, 


pintes 14> flues [a out and turn 


te’ 
a c ve the most complete ma- 
ehinery in the Trade. 1018 





were ote a number of new Steam Bollers 








7, COST—Very Reasonable, 1071 






ready for IMMEDIATE DELIVERY. 












oS DoT Sa Pocoests saan coer serena 


se es 


7. enna rece ernest 
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THWAITES BROS., Lto., BRADFORD, 


CONTRACTORS TO THE ADMIRALTY. 





SOLE LICENSEES FOR 


CAPELL'S PATENT 








Centrifugal Pumps 


BELT DRIVEN PUMPS. 
PUMPS with ENGINES. 


The most Efficient Pump in the Trade, and, 
owing to the Specran Construction of the 
Pump and Engine, is the Liaurast and 


Srronagst in Construction yet made, 130 








:SSOUpPY oqdvaZopoy, 


Plates, &c. 


MEASURES BROS., LTD., 


LONDON. 


Siemens-Martin and Bessemer Steel Joists, 
MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET. 


Have now in their Town Stock 6500 tons of STEEL JOISTS, 3 in. to 

20 in. deep; also 1000 tons of Iron Joists, Channels, Tees, Angles, 

Riveted Girders, Fireproof Floors, Stanchions, Columns, 
Chequered Plates, Rails, Bolts, &c. 

SECTION SHEETS*AND ESTIMATES ON APPLICATION. 
PROMPT DELIVERYIFROM sTock ue ~ 


Telephone No. 4,586. 














Pic ORAS NEES acted aaeteanoer eres 


Seaelestncent ons agera ata 


ul 




















— a im 
| 


Hil Aa LL 
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4000 caNpiE pONER 
FROM OLL 





Relbneneen ean a be ‘eae te wee 
in every part of the World. 


OVER GOOO SOLD. 


BEWARE OF CRUDE IMITATIONS 
bringing discredit on our system. 
TheONLY LAMPwhich has stood the 
TEST of of THE MARKET. 


EACH “LAMP GUARANTEED, 
Over 500 used on the Manchester Ship Canal. 
Adopted by 224% Governments. 
300 British & h & Foreign Railways. 
and by ALL Leading Firms. 


HORIZONTAL FLAME unaffected by Weather. 
THE BEST I8 THE SIMPLEST. 


OomP: 
No. @.— 500 Candles, small - pattern .. 
No. 1,—1500 Candles, hand 
No. 2 size burner for Mrar ou . ° 
No, %.—1500 or 2500 Candles, useful and 
portable pattern .. 
No, $.—2500. or 3500 Candles, Manchester Bhip 


Canal pati 
Ne. é~-aee = aoe Candies, A most ‘powerful 
+ £17 1 @ 
ARRANGED TO ens OE ‘Kunoarmn ¢ oR Pornormusi In Foxxien 
Counrrizs, & Tak OIL OR THE ABOVE IN Great Britain, 


WELLS’ “UNBREAKABLE” 


LAMPS & OIL FEEDERS. 


OVER A_ MILLION SOLD. | 

HORIZONTAL OIL FEEDERS, j 
WITH A 

Valves & Brass Tops. 

hg & — ays eras 

Be. i, 

New Improved Pattern Mandi at TP. Ase 456. per Dosen. 


No. 8s, 1 
Also made Without Valve. Also ade with Ps Patent Filler, 


Wells’ Torch Lamps. 


For Sperm, Rape, Colsa, or other heavy Smokeless Oil. y 
Also used for Kerosene. q 
No.5, Pint, Hook No. 8, as shewn, . Bh 

» per Dozen, 
No.6a, § Pint, Hook No. 8, asshewn, 
No.bx, 1 Pint, Hook No. 8, as shewn, FR! 
368. per Dosen. ; 


WELLS’ OIL GAS GENERATING LAMPS. 
Seer ea) 
Perfect Safety. 
No Explosive Naptha used 
Thousands sold 













































Unaffected by Wind. 


_—_— BACH. 


















No. 14a with Tripod ise. 





Extra Burners 






Qe. each. ¢ 


KETTLE TORCH LAMPS. 


The Miner’s Favorite. 

Thousands Sold. 

Used exclusivel De 

payee ae 
e! " 

tractors, Collieries, 

Large Flaming Light! 

NOwick, sar oae Pinte, 14 in, 

No. 28, 

but ——— sre ee 6 = 

Send for complete Descriptive Price Liste. 


A.C. WELLS &C0, set Patorae’” LONDON 



















































Branch: Cheetham, Manchester. 





D 
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aores® % Tay ALL GOODS MADE BY OURSELVES IN LONDON. 

«ace Ps: Nay Nos 

retain Ran 90 PER CENT. SAVING 

MANS Po, And SUCCESS OF THE STAUFFER SYSTEM 


‘Lancaster 


REGISTERED TRADE MARK. 





The Lancaster” Rings & Spiral 
Spring consist of a straight Spiral 
Spring inside two L-shaped rings. 

These last are made of a special mixing 
of Iron alloyed with Aluminium, making 
them close-grained capable of taking a 
high polish. 

The Spring we coil from the best Cast 
Steel, and are able to exactly gauge the 
strength of spring required, and thus 
supply a perfectly steam-tight Piston 
without any friction beyond what is 
absolutely necessary. 


The’ LANCASTER” 


SERPENT 





The “Lancaster” Serpent Coil 
is also specially adapted for Piston Valves, 
the peculiarity of which is, that they 
work over ports, the steam thus acting 
on the outer circumference of the rings 
and tending to close them in. If the 
steam is able to do so the Piston Valve 
will then leak and cause great loss. 


By means of the ‘‘ Lancaster” Serpent 
Coil we can guarantee to obtain 2 re- 
sistance to collapse of over 200 lb. per 
square inch, and at the same time have 
an outward pressure to compensate for 
wear of less than 3 lb. per square inc. 

These Specialities are 


ALWAYS SENT ON 


‘Approval 


LANCASTER & TONGE 


LIMITED, 
Pendleton, near Manchester. 








Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


(Registered Trade Mark ) 
Of which we are the SOLE MAKERS. 



































3 229 PATENT “UNBREAKABLE” STAUFFER LUBRIGATOR 
ax S5e ECONOMY! OLEANLINESS! REDUCTION OF WEAR! 

2 2== TRIER BROS., mictis, "Frist: 19, GREAT GEORGE STREET, WESTMINSTER 
4 sail Works: CUMBERLAND WORKS, NEW CHURCH ROA ROAD, D, CAMBER WELL, Ba. 1224 
UP TO ANY WHGHT. 

ON ADMIRALTY LIST. 


Hollow Shafting Finished 
in Patent Machine for | J 
Boring from Each End ime 
simultaneously. 

This Orank was finished in 


18 days. 
Weight of Steel Ingots used 
33 tons Oowt- 0 qr. 
Finished weight, 
11 tons 6 owt. 1 qr. 
Dia. of Journals and Pin, 183 in. 
» Hole through Body, 92 in. 
» Hole through Pin, 8 in. 








Telegrams: 
** FORGE, DUMBARTON ’ 


DUMBARTON. 


EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED CRANK SHAFTS. 


The BURHAM BRICK, LIME, & CEMENT CO., Litd., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 
BURHAM WORKS, near AYLESFORD, KENT, 

London Depots: BURHAM WHARF, Belvedere Road, Lambeth; VIOTORIA WHARF and Draw Dock, Nine Elms, 
PORTLAND, SHEPPY AND ROMAN CBRMEN T 


Grey Stone and White Flare Lime. Great Culand Cliff Hydraulic Lime. 789 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


5. Smith & + NON-MAGNETISABLE WATCHES 


. an SILVER 
/ or STEEL 





1221 

















THE TESTING OF OUR 
WATCHES BY THE 











ADMIRALTY. 
We Denys great pleasure in giving the Hydrographer's 
Reports 
HYDROGRAPHIt po ARTMENT, ADMIRALTY, 
Lon , 8 W., 19th May, 1894. 
Sin,—I have much pleasure in returning you the two 
Nen- Magne stisable Watche sg th you were good enough 
to send for my inspection. They have successfully pass sed 
through a severe test in close pre ximity to a powerful 
dynamo, and I believe the Astronomer Royal is in corre- 
spondence with you on the subject 
Iam, Sir, your obedient Servant, 
W. H. WHARTON, Hydrographer. 
Messrs 8. SmitH & Son, 9, Strand, W.C. 








Prize Medal, Electrical Exhibition, 1892, \\W 
for Non-Magnetisable Chronographs. 


——eEeSE err 





Ee 
Ss. SMITHRSON 
3 .STRANO. 








WM g Sone 


omers definiy 


Send for our Treatise on Watches, just 

Published, 141 pages, 320 Illustrations. 

The finest work ever published on the 
subject. 


¥ 
tnt 


9S 


7) aes 
> aan ¢ Smiths \ 


cee Esiabli = Hhaif a Centur 





No. 143. Silver Split Seconds. 


es 
RAND. LONDON 








w est Strand 


Ss. SMITE Ae SON, tery, @, STRAND, Ww .c. 
JEWELLERS, SILVERSMITHS AND CLOCKMAKERS. 
Makers to the Admiralty and Kew Observatory. 


OLD WATCHES AND JEWELLERY TAKEN IN EXCHANGE. WARRANTY WITH EVERY WATCH. 
Postage Free at our own Risk 1156 
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NORMAND’ o* 


Adopted by the British and Foreign Navies. 


Over 100,000 HP. already constructed or 
under construction. 


me ne me a 
Pow 
































Ps Water-Tube 





















“BOILERS 



























































(The “Forban” is at present the Fastest Vessel Afloat). 





NORMAND: SIGAUDY 8. < 


= +] (For Torpedo Gunboats and Cruisers.) 








For further Particulars 


h y ' ' 
EAA Wa EAA ECOMOVAEAR ARVADA ERE WARDERO RAAT i sa 
a ee sea aint a 
1 APU GESPRT SOROS tas nf | 
| i ae i ait iff ant | / : | 
Ht it Hh HAA A cn Aish, | 
4 a | CTT cua IAM ii NM # a 
Ao Sid fait J 
“(be rf | Cc dl ds Mei a ag inde 
7 i i 
“Ee Ee — 
‘‘FORBAN” TYPE. 
WATER-TUBE 
“ BOILERS 











apply to— 








' iM 


4 e 


sie 





atl ah 














1460 
Tele. Address— 


EYEBOLTS, LONDON.” 


LESLIE S. ae a0, Vitiestestiienes WESTMINSTER, SW. 


GOLD MEDAL, Inventions Exhibition, 1889. 





MATHEMATICAL INSTRUMENT 


MANUFAOTURER 
To H.M’s. ——— Council of Solence and 
Art Department, Admiralty, 
pre ery : 
of eve on, ie 
a6 the snanb madacete " _— ae 


Price List 
Address: GREAT TURNSTILE, HOLBORE, LONDOEH, W.0. 


GAS & OIL ENGINES 


¥F ta Pere nertne vs 
I ov" of wlarge number and ee fan before golng 
All Engines guaranteed. 
fins of al by Crossley Bros., 
it a y == always in She, 
H.8.~Small Engines taken at 
part paym A my ATs ign 


BUYERS OF ALL MAKES OF GA8 ENGINE, 
Gas & Gil Engine & Dynamo Supply Co., 


91, Queen Victoria St., LONDON, E.C. 


IRON & STEEL TUBES 


AND FITTINGS 
For Gas. a ag Ay Rrtenits, 
ig, Co. 
























JOHN SPENCER, 


CLOBE TUBE WORKS, WEDNESBURY. 
London Office: 14, Great St. Thomas Apostle, E.C. 


S 
Ss 
SY 


KX 


Wm. R. DELL & SON, 


26, Mark Lane, LONDON, E.C, 1320 





Price List 





BRICK MACHINERY 


For Working all kinds of Clay. 





CRAVEN’S PATENT BRICK MOULDING AN 








SING MACHINES 





Che stiff or semi-plastic system of Brick-making for 
producing a dense plastic pressed brick ready for im- 
mediate removal to the kiln was invented b — _—— 

ago, and it is most successfully working early all 


parts of the world. 


DOUBLE THE STRENGTH OF ANY OTHER 


== 


MAQHINES IN THE MARKET, 


lants for producing the best plastic-pressed 
mical system. 


bricks on the most econo 


Awarded Three Highest Medals at Adelaide 
Exhibition, and the ONLY Gold Medal for 
Brick Machinery — Exhibition, 


~ BRADLEY & CRAVEN, 


WAKEFIELD, ENGLAND, 








WESTGATE COMMON FOUNDRY, 


\ 


\ 


tintin 


(HUHAAAYAI 
ier 
Ie 


=== MIMI 


“SANIHOVW 
QNLLVUIDIUITY 301 YOd SION 
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GLASGOW 
IRON & STEEL 
COMPANY, 


LIMITED. 
HEAD OFFICES 


36, ST. VINCENT PLACE, 
GLASGOW. 


Telegraphic Address - - - - - “INGOT, GLASGOW.” 


COLLIERY 
PROPRIETORS. 


4BLBLEBERBE REE EEYD 


MANUFACTURERS OF 


5S - LOIN 
WROUGHT IRON &STEEL 


SULPHATE OF AMMONIA, 
Coal Oil, Tar, Pitch, &c. 


MAKERS OF 

BARS to all sections in IRON or 
STEEL, ANGLES, BULBS, 
CHANNELS, TEES, ZEDS, 

GIRDERS, ROUNDS, (up to 7 in.), 

RIVET BARS, STRIPS, HOOPS 
(Splayed and Plain), NAILRODS. 
Also STEEL SLABS, BILLETS and 
BLOOMS. 





uw verve TueVVTyT 


COLLIERIES: 
BAILLIESTON, MOTHERWELL, 
WISHAW. 


BLAST - FURNACES 
AND SULPHATE OF AMMONIA PLANT 
WISHAW. 


IRONWORKS : 
GLASGOW AND MOTHERWELL. 


STEELWORKS: 
WISHAW. 


, oe eee ete) 


The Steelworks having been recently 

equipped with Mills and other appliances 

of most approved type and largest size, 
can now supply 


SHIP, BRIDGE AND 
BOILER PLATES 


of finest qualities and largest sizes up to 
1l ft. wide, and of greatest weight and 
area made, 


SHEETS IN IRON OR STEEL TO 
ALL GAUGES 
AND FOR ALL PURPOSES. 


BRANDS. ™ 
MALLEABLE IRON “6Lassow qin” 














“GLANDOLINE” 


STERN BROS’. Reg. Trade Mark. 


Acidless Paste for Piston Rods of Engines, Steam Hammers, _ 
Hot and Cold Water Pumps, Hydraulic Machinery, and for —_ 2 
Packings of every description. 0 a —< 


PREYENTS WEAR AND TEAR. EFFECTS LARGE SAYING IN PACKINGS. ; 


Testimonials from Leading Firms on application. 
ONLY GENUINE IF STAMPED WITH OUR REGISTERED TRADE MARK “GLANDOLINE.” 


PPP ABAABAAPBBAAABBABMAAABEBEAAMABABABAAAAAAs 


SOLE MAKERS: 


STERN BROS., 57, Gracechurceh St., London, B.C. 


Telegrams: ‘‘Centumvir, London.” AGENTS WANTED. 1150 


ST. GEORGE'S IRONWORKS, L'- MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Lid.), 
HINGINEEHRS & MILLW RIGHTS, 


a Have the Largest Assortment in the Trade of 


PATTERNS, 





ISTON RODS. 


NO SCORING 











Sem) 


5 on 





Stationary Steam Engines for all purposes. 
Porter’s Governors ; all sizes in Stock. 


MILL GEARING WITH MACHINE-CUT TEETH, 
t OF 
Cranes, Turntables and Water Columns. SPUR WHEELS, BEVEL WHEELS 
Compressed Air & Air-Compressing Engines. MITRE WHEELS, 


FLY WHEELS. 


DRIVING PULLEYS AND DRUMS 


GAN BE SUPPLIED, 


BORED AND TURNED 


If REQUIRED. 


Prospecting Boring Machines. 





AND ALL KINDS OF 


CEMENT MACHINERY 


HYDRAULIC PRESSES. 





Telegraph Address: ‘‘ ORMEROD GRIERSON, MANCHESTER.” National Telephone No. 229. 1073 

















AN —ON ADMIRALTY AND WAR OFFICE LISTS.— Hr 


&MANNESMANN TUBE C? L2 


LaNDORE R.S.0. SouTH WALES. 
STEEL TUBES. | 













































LARGEST MANUFACTURERS OF WELDLESS ’ 
- SPECIALLY ADAPTED FOR HIGH PRESSURES. > STEAM,GAS AND S| 
' HYDRAULIC TUBES |©)' 
HOLLOW PROPELLER SHAFTING AND 4 
ee g ro) 
i «9 < 
Mm 








" MADE FROM OUR 
WELDLESS TUBES 


FLANCES EQ Bic WHEEL. | 
Uillilllayyyyyyyygy lllllillllle) Ni 


AGENTS 


Lonpon:= H.E.Dresser, II0 CANNON ST. E.C. 
Grascow:-CrossLey TILBURN & Ce 189 CENTRAL “HAMBERS, [2 WATERLOO ST. 
MANCHESTER: R.J.ROSTRON, Box 303 RovAL EXCHANGE. 
BiRMINCHAM:=W.A.HOLLAND, 21 PERSHORE ST. 





CYCLE TUBES 











le 








“BLASGOW “GLASGOW 
STEEL & we & 

SHIP.” BOILER.” 
PIG-IRON - = = “wishaw”’ Kh 








S| 
1284 





ahenaal 
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THE GIGANTIC WHEEL 


AT EARL’S COURT, 
which has the LARGEST AXLE AND BEARINGS ever constructed runs 


with EXCELLENT RESULTS on 


) Tons of Tandem Anti-Friction Metal. 








WRITE FOR PRICE LISTS, ILLUSTRATED CATALOGUE, TESTIMONIALS, &c. 084 


THE TANDEM SMELTING SYNDICATE, LTD., 


JUBILEE BUILDINGS, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegraphic Address: ‘* ANALYZING.” 





J The TRADE ONLY SUPPLIED, “> 


ASBESTOS Yarn, Packing, Mill- B 
Ps) 


board. 


ASBESTOS Oloths—Pure,Metallic § 


and Anti-friction. n 
AS8ESTOS India-rubber Proofed 3 
Goods. Q 


ASBESTOS LB. Proofed Sheeting : 


Pure and Metallic. 

ASBESTOS Block & Rolled Cloth 3 
Packings. 5B 

ASBESTOS I.R. Proofed Tape, & 


Joints, Manholes, &2. g 
° 
2 


ASBESTOS Powder, Boiler Cover- 


ings, Pipe Lagging, &c. 





BEST QUALITY AND PURITY GUARANTEED. 


Write for Samples and Prices to 


JULIUS WALLACH, 


57, Gracechurch St., 


LONDON, E.C. : 


Sole Agent for A. G. DEVALLE, Turin, Italy. 


Telegrams: * Hammerman, London.” 





SHEPHERD, HILL & Co., Ltp., 


LEEDS. 


MACHINE TOOLS. 





TIM 


TH 
i 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for 
the Colonies, the Foreign Governments, and the Chief Railway Companies, Engineers, &c., of this and other Countries." 


eee 


C. A. PARSONS & GO., NEWCASTLE-ON-TYNE 











CONTRACTORS FOR’ ‘B 
COMPLETE EQUIPMENT OF 





| CENTRAL BLECTRIC 
| LIGHTING STATIONS. 


Small Space Oceupied. 








Low Consumption of Steam. 
No Holding Down Bolts, 


ELECTRIC MOTORS. 
| TRANSFORMERS. 











“| Newcastle & District Electric Light Oo., Ltd. 
“| Cambridge Electric Supply Co., Ltd. 
"=} Scarborough Electric Supply Co., Ltd, 
-| Portsmouth Corporation. 
“)| Metropolitan Electric Supply Co., Ltd. 
‘¢ =| City of London Electric Light Co., Ltd. 
4 Charing Cross and Strand Electric Co., Ltd. 
| Woking Electric Supply Co., Ltd., &c., &c, 





LONDON OFFICE: 1101 


66, Victoria St., 5.W. 


2 “Turbo, Newcastle-on-Tyne,” 
Tele. Addresa{ ent, London,” 
“Turbo, Leeds,” 











ee ee 


350 unit “Parsons” Turbo-Alternator, 





Small Cost, Upkeep & Attendanee. 


ee Turbo-Generator supplied and on order for the 
c following Stations : 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 
GLOVE AND GAITER 
Leather Dressers, 


LEATHER &WO0L 








(en Or me 


12 First-Class Medals 
AWARDED. 


~ Price LAsts and Terms on application. 











= fo Ag 
NC 
SAFE. EOONOMICAL. NA7q 7% O» 


R. B. LINDSAY & Co, 
48, Mair Street, Plantation, GLASGOW. 











ST. GEORGE’S HOUSE, 
EASTCHEAP. 795 


GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lias Cement to 

any part of London by boat, rail or cart; and tc 

every part of the kingdom by rail and boat direct 
from their 


Stockton, Wilmcote, and Harbury Works, 
Chief Offices: WARWICK. 











Depots: WORCESTER WHARF, BIRMINGHAM; 
18, SOUTH WHARF, PADDINGTON, W. 6364 
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BUTTERS BROS. & Co., 
CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 


HSTABLISHED 1867. 














Improved Wire Rope Steam and Hand Derrick Cranes, 


With Jibs from 40 ft, te 70 ft. long. 
MAEEHRS OF ALL EINDS OF 


BUILDERS’ AND CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRK, always on hand. 


Oatalogues and Prices on Application. 
} GLASGOW. 


Offices— 20, WATERLOO STREET, 
1171 


Works—LAMBBHILL ST., PAISLEY ROAD, 
Registered Telograph Address—“' BUTTERS, GLASGOW." 








| 





+ Bos Leeds Engineering & Hydraulic Co 


PROVIDENCE WORKS, 


LEEDS. 





PUMPING MACHINERY. 


GENERAL HYDRAULIC 
PLANT. 


RIVETERS & PRESSES. 
ACCUMULATORS. 


HAULING & WINDING 
ENGINES. 


CRANES & LIFTS. 





HARGREAVE’S PATENT 


Piston Rings. 


“LEEDS” BALLAST PUMPS, 
“LEEDS” FEED PUMPS, 








HYDRAULIO 
STOP VALVES, 
SAFETY VALVES, 


AFD 1188 


“FLEMING & FERGUSON'S PATENT" 
QUADRUPLE, TRIPLE AND COMPOUND 


VERTICAL EXPANSION ENGINES, 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN 
AND PERFECT STEADINESS. 
PERFECT GOVERNING. 
SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE, 
ALL PARTS EASY OF ACCESS. 








ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES, 
LANCASHIRE BOILERS 


UP TO 200 Ib. WORKING PRESSURE. 








MILLWRIGHTS’ WORK IN ALL ITS BRANOHES. 


Paver QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 








‘*Orompton’s Patent’ Metallic Packing 


FOR PISTON ROD GLANDS. 


“ BUCKLEY'S” PATENT PISTON ROD SUPPORT 








JOHN MUSGRAVE & SONS, Ltd. 








RELIEF VALVES. 


GLOBE IRONWORKS, BOLTON, LANC. “’ 
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Thomas Turton & Sons, 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
Cast Steel Files, 


ENGINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL 
FORGINGS, SPRING STEEL, 


Tool Steel. 
SHEAF WORKS, SHEFFIELD. 


London Office: 90, ie ae STREET, E.O. 
Boston, U.S.: 40, KILBY STREET, 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD 








Telegrams— 
GRAFTON, BEDFORD, 








| 
dt 


Illustrated Descriptive Price List tree on a 










































PATENT HEATER CONDENSER ce 


I6, GREAT GEORGE ST., 
TELEGRAMS, 
NUMBER 


ae” WESTMINSTER “ssssx™ 


SOLE MAKERS OF WRIGHT'S PATENT 











LATEST IMPROVED 
BERRYMAN mtorr 
je :-ma ERD WATER HEATERS 398) === 
5 WATER SOPTENRRee- !Mis srs 
tf SURFACE CONDENSER | 
WATER EVAPORATOR 





Water analysed and reported upon 
where Softeners are anticipated 3 


FREE OF CHARGE. : 
eee SAVING FROM 20% to 60%. 
130,000 HP. 0361 

OF HEATERS SOLD DURING THE LAST 6: YEARS. 


— 


W. GUNTHER & SONS, ocoriain 
TURBINES 


(GIRARD pd JONVAL) 


lm, ANY FALL "OR POWER. 


PELTON WHEELS. 


Descriptive Catalogue on application. Quotations 
on receipt of particulars, 1008 









































4 BAKER'S ROTARY PRESSURE BLOWERS AND EXHAUSTERS 


WITH ALL THE LATEST IMPROVEMENTS. 







CAST STEEL 


SPANNERS. 
Single or Double-ended. Light, Strong, Durable, 


ADOPTED BY H.M. INDIAN GOVERNMENT. 


FOR CUPOLAS, SMITHS’ FIRES, BASIO 
PROOESS, REFINERIES, &c. 





STEEL, ROW & BRASS CASTINGS, TOOL STEEL, FILES, 
FORGINGS, BESSEMER BARS, &e, 


BAKER BLOWER ENGINEERING CO., Stanley St., SHEFFIELD. 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Ltd. 1157 
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TRON é& STEEL BRIDGES. 





















ESTIMATES GIVEN FOR - So as = oo SPECIAL 
Bridges, Girders, <= ti (it ell, HYDRAULIC PLANT 
Roofs, Tanks, TE eeeenae eT eet | Trough Flooring fo 

‘ ; oe | Drdgas 
a ; Flraproof Flooring and 

Smith Work. Flanging. 


Full Equipments of 


felegraphie Addrese| 
PLANING, DRILLING 
VIADUCT ON Wast HIGHLAND RAILWAY. 


FINDLAY, MOTHERWELL. 
TELEPHONE No. 19. 


AND OTHER PLANT, 
400 STEEL BRIDGES SUPPLIED AND EREOTED. 


ALEX. FINDLAY & CO., MOTHERWELL, N.B. 
THE “BUFFALO" INJECTOR. 


HIGH GRADE, DOUBLE | Automatic & Re-starting. 


TUBE MACHINE. | cut seting WATER REGULATION 
Lifts 24 ft. UNDER ANY CONDITIONS. 


eae LIFTS 12 f*. Anyone can with- 
Takes Hot Suction Water. draw Tube for Oleaning. 














Works CLASS B. 


up to 140 lb. 


















‘ ee CHEAPNESS with 
WORES WITH STEAM RELIABILITY. 
20 Ib. to 200 Ib. MEETS ALL ORDINARY CONDITIONS. 





Prices and fall particulars upon application to 


_ GREEN & BOULDING, 


AGENTS: & BWGINEEES, 21, FRA THAAERNRSTONA S=., geet =z1.O. é 1: 


Lancashire & Oheshire: JAMES CAMPBELL & SONS, William Moult +o mena ROBT. FERGUSON & SONS, 11-15, Royal Exchange Lan France : J. HUET, 20, Rue des Marais, Paris. 
Street, Live: 5 ee Jw rE & Oo ay “dae o 80, Spoutmonth, oo abe gg India: A.J, BOLTON & CO., 32, Jackson Ghat Street, — 
Hall: GEO, CLARK & SONS, Waterhouse Lane. Sheffield 


JAMES ARCHDALE & CO,, Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the Crown Agents for the Colonies, & the Foreign Governments, 
CONTRACTORS FOR MACHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOCKYARDS, ROYAL MINT, &c. 







Telegraphic Address : 


Temperature, London. 


























» VERTICAL 















MAKERS OF L 
COMPLETE PLANTS of MACHINERY for = arti cor “—- —— 
manufacturing— Racks Machine-out from the solid, MACHINE. 
MAGAZINE RIFLES of all kinds. 
comm IMPROVED PLANING MACHINES 
: With Quick Return Motion ; four times 








AMMUNITION for SMALL ARMS. the cutting speed. 
SPORTING AMMUNITION. aS 
QUICK-FIRING AMMUNITION. 

8 and 6 POUNDER QUICK-FIRING GUNS. 
PROJECTILES for QUICK-FIRING GUNS. 
PROJECTILES for GUNS of any CALIBRE. 
WHITEHEAD TORPEDOES. 


Telegrams: ‘ARCHDALE, BIRMINGHAM.” 









ABC (Fourth Edition), and 
The Engineering Telegraph Code. 





Codes used { 
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SMEDLEY BROTHERS, Lid, 


j 
Eagle Ironworks, BELPER, DERBYSHIRE, 


EDGE RUNNER GRINDING MILLS” 


FOR ALI DESCRIPTIONS OF MATERIALS. 








4 
HL 
= 


Him 











ESTABLISHED 1777. 





= ae No. 6& COLONIAL MILL, 
— Suitable for Crushing the following weights of Oil 
O i L Mi | L LS, Seeds per eleven hours 

Hydraulic Ram & Pump Leathers, 

THE KINGSTON PATENT 








Linseed and Rapeseed, 70 to 90 cwt. 


DREDGER & EXCAVATOR. . 


For Cocoanut and seeds requiring crushing twice, 
a modified form of mill is supplied 


Catalogues “ Prices in English, French, German and 
jpanish, free on application. 


| ROSE, DOWNS & THOMPSON, LD. 


GOVERNMENT CONTRACTORS, 









On Admiralty and War Office Lists, 1012 


===} OLD FOUNDRY, HULL, GER AL = | i " 
piles nto narptel te 8 eee concern eet 76, Cortlandt St., New York, & 1, Lall Bazar, Calcutta, oa - ; t 
LUKE & SPEN CER, “Ltd. 
BROADHEATH, near MANCHESTER. 
aS THOS. | CHATWIN, CT. TINDAL STREET, BIRMINGHAM, deca ia, qe 










































— parnorren AND MANUFACTURER OF — 
j 


Stocks, Dies, Taps & Rimers; Improved SCREWING MACHINES for Hand & Power, 








Standard Cylindrical Gauges, Surface Plates, Twist Drills, Milling Cutters, Cut Gears, Spanners and Wrenches 
Patent Tube Cutters, Tube Wrenches and Vices, and General Tools. 


SOLE MAKER of PALMER & BLACKMORE’S Patent TWIST DRILL GRINDER & W. JONES’ Patent PIPE CUTTER for MAINS 


HIGHEST AWARDS: CALCUTTA, STOCKHOLM, ADELAIDE, MELBOURNE, &c, 





1011 





Palmer & eee 's [Patent 
Twist Drill 
Grinds both 


ie at one on with 
automatic on of Emery-Wheel 
across edge of 


diamond-cut 
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O 
Zz 
or 
(2) 
(3) 
Zz 
o) 
Z 
cs 














‘ALAI(dNOO AHAHSINIA YO HDNOU AHL NI SONLLSYD GNW SDONIDYHOHU 





t 
9 s 


i 


| 
| 


: 


| 


Mil 


i | Ht 
Hi 


ged im 


rane Tyres 


009218 GUVH jejsedg 30 
W¥3g pus ‘seiq ‘secus 


/ Double Flan 
Cc 


"SJ0VMS ONY ‘S30Vd ‘SdNL WINWVH 1391S UV A OW wD ‘soatjoumoo0ry ABMUIBIT, pus suBA yvorg¢ 103 Ag1Ten% pvp perwedg 
‘IHALS NI ONIXVAD TTIW XAVAH Beas PUPP Pure sodurieD ‘soanomoooy 25 SIYAL SSIIOTIM CITY 
‘yout exenbs sed suo} 4 0} dn ormssoid pormbos Aue 03 pooyuereny "SLAVHS ANVYO INIVVAW df-LTiNg 
pu ‘poysoy, ‘oqojdmoo poysrng ‘QYIQNITAD OIINVHOAH 13918 nial ‘SLA VHS MNVAO THAALS CASSAAAHOIO 
mn ieee aaa Ee Ua uae o 3h ot er : "SI1XV LHSIVULS JALLONOD01 ST1IXV ANVYD JALLONOIOT 
"LNGEWLaEVvadeac weHpxuog 


; safyyojoeds \ ; salyjpioeds 


‘SHSSH00Ud SNAWAIS pue YAWASSHA 94} Aq THALS LSVO Jo sdeunjoejnueyy 


‘anaiaazus “Q41 fe urasasaue ‘eanaeean 
CANT "09 8 YFINASSIG AWNAH == 






Dec. 27, 1895.] ENGINEERING. 31 
OVER 14,000 ENGINES AT WORK. 




















Compound “Robey” Fixed Engine, with 


Automatic Expansion Gear. “improved “Robey” Mining Engine, with 


wrought-iron tank foundations, and se te 
Locomotive Boiler. — 


















ontal Engine, ‘with Patent Trip Expansion Gear. 


= “an <a ete ceasing. Extreme simplicity Abgalu Regularity of Speed—Highest Economy. 


» ROBEY & CO. 


LIMrreDb, 


LINCOLN, ENGLAND. 


LONDON OFFICE - - - - 11%, Cannon Street, E.C. 


N.B.—All Communications to be addressed to the Globe Works, Lincoln. 


Improved “Robey” Engine. 


















Coupled High-pressure 
Vertical Engine. 





Coupled Compound Engine, 
with on 4 Expansion 
ear. 





Compound “ Robey” Engine. 


om, | THE IMPROVED ¥ ROBEY” MINING ENGINE, 


High- anil Vertica 
for Electric Lighting onLandor | With Patent Wrought-iron Tank Foundations. From 4 to 200 Effective Horse-power ond upwards. 


ALL DESCRIPTIONS OF ENGINES AND BOILERS IN 
STOCK AND IN PROGRESS. 


Telegrams- - - - - - “ROBEY, LINCOLN.” 



























































Illustrated 
ABC ana CATALOGUES 
in French, 
Al German, Spanish, 
Russian and 


Codes used. 


Portuguese free 
on application. 












Giabie’ inriears ates, Ither Compound 
High-pressure. 






~~ Locomotive Beller, 
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ARE OUR SPECIALITY 


CONTRACTOR TO THE 








CRANE 


AND vata MACHINERY 








WAR OFFICE, 


ADMIRALTY, 
; STEA M, INDIA OFFICE, 
i: H AND, COLONIAL AND FOREIGN 
ENTS, 
§; ELECTRIC, oovERN 
& 5 AIR, HOME AND FOREIGN 
o AND RAILWAYS, DOCKYARDS, 
HYDRAULIC HARBOURS, &c., &c, 
POWER. 


THOMAS SMITHe, oapimatets 


STEAM ORANE WORKS, OLD FOUNDRY, 
RODLEY, near LEEDS. 


IMPOR TANS Tro EIN oo Ss 


VILLAS PATENT MANTLE. 


NEW SYSTEM for the PROTECTION of CANAL and RIVER BANKS and SEA SLOPES. 


CHEAPEST and MOST EFFICIENT known and is being rapidly adopted on the Continent. 


For the Opinions of leading Authorities on this § System < and other information Address— 1480 


_VILLA'S PATENT MANTLE SYNDICATE, Limited, 6, RUMFORD PLACE, LIVERPOOL. 


MAN LOVE, ALLIOTT & CO., Limite, LIMITED, 


ENGINEERS, 


NOTTINGHAM, 


LONDON, GLASGOW, MAN ORES TBR, 
MAKERS OF 


L. IMPROVED SLUDGE PRESSES 


And other Machinery and Apparatus for the 


TREATMENT OF TOWNS’ REFUSE. 


Telegraphic py cet ALSO MAKERS OF 


“MANLOVES, NOTTINGHAM” STEAM LAUNDRY MACHINERY. 


‘i OIL MILL MACHINERY. SUGAR MACHINERY. wm 
Licensed Manufacturers of the “CYCLE” GAS ENGINE (Atkinson’s Patent). 


EZ ANN A., DON ATI:D & WrILson 


ENGINEERS, IRONFOUNDE RS, AND Oe eee 


ABBEY WORKS, FAIBLEY. 


BARRY & HIGHAM, 954 
BroaD Street Hovss, New Broad Stresxt, E.C, 
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FIRST-CLASS TORPEDO BOILERS AS SUPPLIED TO THE ADMIRALTY AND INDIAN GOVERNMENT. 
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“" GEO. CRADOCK & CO.., Ay 


Chleago Exhibition. WIRE ROPE WORKS. 47 A. EE EIE*EEIE.D. WIRE DRAWING Mics, 
Original Manufacturers of All Wire used inthe Hi Trade Mark. 
: é Manufacture 
LANG’S of our Ropes is drawn by our- 














PATENT ROPE We Beds cy eee 
AMERICAN OFFICE— own use & o no account what- 


GEORGE CRADOCK & CO. 
(7. A. WIGHAN, Agent), 
Fidelity and Casnality Buildings, 
97, Cedar Street, 


ever do we supply the Trade, 





Lompon Orrice— 


























NEW YORE. 7, EAST INDIA AVENUE. 
GEORGE GRADOGK & 00, psi ttn se odes yee et Rm, pa cat ag aly, ORADOOR, WARRFIELD 
pri NV ISNDNEY. ce _ Sn a  wtt , Petes hat, Sie iy Soult Leto Gan" ABO theoginearng  _tbos meas ay 
RICHARD MORELAND & SON 3, Old St, LONDON, F.C. 

Telegraphic Address: ‘‘ EXPANSION, LONDON.” Telephone No. 6784. 
HIGH-CLASS STEAM ENGINES, viraetnes eadie-alk 
MANUFACTURERS OF { HYDRAULIC MACHINERY, combined with the highest 
PUMPING MACHINERY, ee 
COOLING & HEATING PLANTS. GENERAL BREWERY WORK. STEEL CONSTRUCTIONAL WORK FOR BUILDINCS. 
ROOFS & BRIDGES, ELECTRICAL WORK, - 








an 
aaa 


CHAS. MACINTOSH & Co. LneTED, 


Works: CAMBRIDGE ST., MANCHESTER. 


TELEPHONE No. = = 267 NATIONAL, PACKING. 
WAREHOUSES: 






















Telegraphic Addresses: 
~ 4, Piccadilly. " MACINTOSH, Manchester.” 
= 9%, Fore Strect, 3.0, “LARK, London.” 
= 9, Chapel Street. * MACINTOSH, Liverpool.” 
= 88, St. Enooh’s Square, “MEDLOOER, Glasgow.” 
PIPES. 





HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. ” 
MECHANICAL _Ih INDIA _ _RUBBER _ GOODS. 











METHOD OF THREADING SHEET METAL IN 
THE MANUFACTURE OF 


é COLUMNS, FLOORS, WALLS, ROOFS, 
_* VENTILATORS, CHIMNEYS, &e, 


> BEASE’S TUBULAR CONSTRUCTION SYNDICATE, Lo, tae hs 


STocKTON-ON-TEzsS. 1467 



























ENGINEERING. [Dec. 27, 1895. 








CROSBY STEAM GAGE & VALVE CO. 


CROSBY INDICATOR, for High Speeds. HENRY CHAPMAN, 10, Rue Laffitte, Paris. 


TRADE MAR 
GoLD MEDAL (HIGHEST AWARD) i) 1 Ww cA PARIS EXHIBITION, 1889. 
HiaHest AWARD WORLD'S FAIR, 1893. 


Manufacturers of Steam Engine Indicators, Sight-Feed Lubricators, “ Pop” Safety 
Valves, Water Relief Valves, Chime Steam Whistles; and Sole Agents 
for the Mason Reducing Valves, and Chapman Full-way Stop 
Valves, for Water, Steam, Gas, Oil and Ammonia. 


A LARGE STOCK ALWAYS READY FOR IMMEDIATE DELIVERY. 


75, QUEEN VICTORIA STREET, LONDON. 


CROSBY-WAAREN-HAUS, Rodingsmarkt, 33, HAMBURG. 1298 








CROSBY IMPROVED 
SIGHT-FEED LUBRICATOR. 


—__—_—___ 








BOILER-FEEDING SPECIALTIES. 


WEIRS FEED-WATER HEATERS. 





piREcT-acTING FEED PUMPS. 
EVAPORATORS. 





COMBINATION FEED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


1, Billiter Buildings, Bilitrste LL. (OA rT mOARET, GEASGOow. 





Universally used in the Mercantile Marine and by the British and Foreign Navies —— 


London Office : Gs. & J. WEIR, 1i.7D., rong & Giwelr, Glasgow.” sus 
“ Hydrokineter, Lendon.” 











JAMES FAIRLEY & SONS “=2S2=~ 


considered to be the HARDEST and tetas raed Steel re! Small sam approved buyers. 
NOTE JAMES FAIRLEY & SONS’ WORKS. (Bramall Lan SHEFFIELD s sna Mil St Forse’ ting Mills, Sf GHAM) i ave merely Bi Branch Departments, and 





General Oreo! Mon ueciurers sod Seuss in “TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds, 





ee Ali Communications should be odaened to the Head Ofics—OLD MINT, SHADWELL STREET, BIRMINGHAM. 1859 











— REVOLVING BEARING. — 





LATEST INVENTION. 





Reduces Friction to Minimum. 
Saves 75% of Lubricant. 
Lasts Four Times as Long as 








the Best Bearing. 
Hot Necks Impossible. 
Applicable to all Bearings. 








WE ABSOLUTELY GUARANTEE TO CURE “ANY BEARINGS FROM HEATING. 


THE REVOLVING BEARING CO., RIBBLE ENGINE WORKS, PRESTON. 


NO CURE, NO PAY! 
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| FOR MINES, TUNNELS, &¢ 


CONSTRUCTORS OF THE 
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I\\ VENTILATING MACHINERY AT THE | 
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| PATENT AIR COMPRESSING ENGINES 


GAS COMPRESSING ENGINES 
BESSEMER BLOWINC ENGINES 
BD spmards of FO0 ofthe above now AT WORK indicating 
ant Friction ClutchgUinderdround Haulaee Machin ly 
EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 2+ 
ITURANCE OF THE MACHINERY ano ROPES wih a MINIMUM EXPENOITURE OF POWER... 






Poo 


Yer 
Y SP 








YA ile 
6305 















nam mam. PETER BROTHERHOOD, = 
BOLD MEDAL, SICAL ENGINEER 
cree oo,” Bivodere Road, Wortninstar Bridge, LONDOH, 28, SILVER MEDAL, 
= IMPROVED Patent SIMPLE or COMPOUND 3-Cylinder ENGINES. seal 
FOR DRIVING  Qyer 144,750 HP. Supplied, =n DOUBLE-AOTING 
FANS, ; ry, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
_s % ENGINES 
MACHINERY, coe 
AS LARGELY USED in the BRITISH “ VIGTORIA & ALBERT,” 
ee ere H.M.8. “ROYAL SOVEREION,” &. 








MORISON 


UNIFORM THICKNESS. 


BOILER 






s SUSPENSIO 


EASILY SCALED. 


FURNACE. 

















Recognised by Engineers as possessing Exceptional Advantages, including the Highest Margin of 


Safety and Quick Steam-raising Powers. 





The LEEDS 
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FORGE COMPANY, Lto., LEEDS 
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LLOYD & LLOYD 


TUBE MAHEES, 


Albion Tube Works, BIRMINGHAM. 











“ALBION” LOOSE ieee JOINT, 








These Tubes are specially witetie for use in mines, being both light and strong; Joints are easily connected, and 
Tube can be easily removed without disturbing the run. 


ELECTRIC WELDING & HEATING BY THE IMPROVED BENARDOS SYSTEM. 


Boiler Tabes of Iron, Steel and 
Homogeneous Metal. 


=o) Cas, Wate, Steam & Galvanized 
Tubes and Fittings 


WORTHINGTON PUMPING ENGINE 0, 


168, QUEEN VICTORIA STREET, LONDON, E.C. 
a emia se eee aiake 




















Telegrams: “ Tun¢ Harp, London.” Telephone No. 1644. 





TRADE MARK. 


Worthington Pumping Engines are the recognised Standard 
for oes Machinery. 


OvHR O'v Hk 
30,000 1.600 
PUMPS PUMPS 

SOLD. IN sTOCcK. 





WORTHINGTON PRESSURE PUMP. 


WORTHINGTON PUMPS FOR ALL SERVICES. 


OCATALOGUHS AND HSTIMATHS ON APPLICATION, 








ENGINEERING. 


ZNGINEERS & CONTRACTORS. 
101. LEADENFALL STREET, LONDON, 2.@. 


48 C and The Engineering Telegraph Code used. 





__DEc..27, 1895. | 


























SOLE MAKERS OF TURNTABLES, 
TRAVERSERS, 
KO HRR’S POINTS and CROSSINGS. 
PATENT 


LOCOMOTIVES 


WAGONS 


For every class of Work. 





PORTABLE 


RAILWAY 





SUITABLE FOR 








COLLIERIES, a Come LIGHT poo gee RAILS 
CEMENT WORKS, a STREET TRAMWAY RAILS 
IRON WORKS, a (All Sections). 
SUGAR PLANTATIONS, CONTRACTORS FOR TRAMWAY 
RAILWAY CONSTRUCTION. 
CONSTRUCTION, 
iia Catalogue and Prices on 


application. 1434 




















ZS F7R PZ OZSSEEESS S— 
OZ S—3maBSSSE>Y-=,S <_—__— 


Standard Gaudes & 
Screwing Apparatus. 
Measuring & Test ie Mac Alacnad 


Bb Oresuaw hy HYDRAULIC MACHINER ay 
4¢ ¢ MANCHESTER i ANID) FORGI NG PLANT, E 





PROJ ae GUNS, GUN CARRIAGES 


I CRANI K Su DeTs 





CAUTION. 


“Air vessels forlorpedoes, Feast 


ished ings n a Steel eae 
nan Ste SNS tel Go ia To Ste Eee 
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Telegrams: ‘MATHER, MANCHESTER”; “BATHMETAL, LONDON.” 


SOFTENING 
rf HARD WATER 


BY THE ARCHBUTT-DEELEY PROCESS. 








For Steam Boilers, Wool-Washing, Scouring, Dyeing, Paper-Making and General Manufacturing 
Purposes; for Laundries, and for Water Works. 


PURIFICATION 
o WASTE WATERS 


From Works of every description, including Bleaching, Dyeing, Calico Printing and 
Paper-Making Works, Tanneries, &c. 








OOTY? 


Existing Plant may be seen in operation, and all particulars obtained on application to the Sole Makers— 
MATHER & PLATT, LTD., "us zeameu, 1 
9 e9 GENERAL ENGINEERS, 
SALFORD IRONWORKS, MANCHESTER. 1 


THE 


GLOBE ENGINEERING €0., Ltd., 


38, VICTORIA BUILDINGS, MANCHESTER. 


Telegrams: ‘‘Globulus, Manchester.” 


21, LIME STREET, LONDON, E.C. 


GLOBE ENGINES. 


ALL SIZES. 
CONDENSING OR NOT. SIMPLE AND COMPOUND. 
SEND FOR CATALOGUE, 














95 
When Standing, all Working Parts 
ean be Thoroughly Inspected. 


When Running, all Working Parts 


Completely Protected. 
@, 
z= 2) 








GLOBE ENGINES fs: : 


are 


GLOBE ENGINES 


are 
Regular in Speed. ECONOMICAL. 
Thoroughly Lubricated. DURABLE. 
Silent in Working. ACCESSIBLE. 


a 


USS - ~ ss. ag . = = 

5 : —s —_ . ult . } eo ay 

* q a | 
\ \ q 
\c ml, | E 4 
\ — E Winn, Hi ‘ 
\ . Pat Hii | j 
\ a i, a * 

— - a.” Wiss = 
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DIRECT CONNECTED .“GLOBE” ENGINE, 100 HP., 1000 Rev. 
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SIEMENS BROTHERS & 00, Lid, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFTAOGOTUREES oF 
INDIA- RUBBER, GUTTA-PERCHA, LEAD-COVERED WIRES AND CABLES FOR TELEGRAPH, TELEPHONE AND ELECTRIC LIGHT WORK. 
MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 
Electric Mine Exploders, Torpedoes, Torpedo Apparatus, Fire, Police and Railway 
Signals and Block Apparatus, 


D'YTNAMOS AND ALTAURNATORS, 


TRANSFORMERS, LAMPS, AMMETERS, VOLTMETERS, ELECTRICAL APPARATUS OF ALL KINDS. 





























CONTRACTORS FOR 
SUBMARINE OABLEIS AND LAND LINES. 


CENTRAL STATIONS FOR THE SUPPLY OF ELECTRICITY. 


HLHOTRIO RAILWAYS AND TRAMWAYS AND THH TRANSMISSION OF POWHBR (BY HLHOTRIOITY). 
Electric Light and Power in Mills, Factories and on Board Ship. 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S AND OBACH’S DRY BATTERIES. 


AGENTS FOR “SIEM ENnNsS’” GLow LAMPYKPS, 
AND MENEHEI.YZY TUBULAR BEARINGS. 








LONDON: 12, QUEEN ANNE’S GATE, WESTMINSTER. 
GLASGOW: 261, West George St. | NEWCASTLE-ON-TYME: 45, Victoria Bldgs., Grainger St. West.  MELBOURME: 46 & 48, Market St. 


WoOoREs: WooiLwtonH, EKINT. 1979 
Cable Address—" SIEMENS, LONDON.” Codes—“A B C,” “A 1,” “ENGINEERING.” 


CAMERON PUMP | 


ESTABLISHED 1862. 























JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD IRON WORKS, 
SALFORD, 


MANCHESTER. 










SEE LAST WEEK'S ADVERTISEMENT FOR SHIPBUILDERS’ TOOLS. 
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NORFOLK WORKS, SHEFFIELD. 


TELEGRAMS: “FIRTH,” SHEFFIELD; “EZRA,” LONDON, 


SPEGIAL CRUCIBLE GAST STEEL 


Tools, Drills, Taps, Dies, Punches, Swords, 
Bayonets, &c. &c. 


SHEAR & SPRING 


EDGE TOOLS, 
FILES, AND 
SAWS. 


42 






























CRUCIBLE 
SIEMENS-MARTIN 


rr ORDNANCE, 


aso ror MARINE & ENCINEERING PURPOSES, 


In the Forged state, or Rough-Turned, Bored and Oil-Tempered. 
TIRES, AXLES, PROJECTILES, &c. 


STEEL CASTINGS ocxcohrons 


LONDON OFFIOCE—110, Cannon Street: MR. J. E. DARBISHIRE. a 















MAKERS OF 


ALL CLASSES OF 


Pumping Machinery 


FOR ALL PURPOSES. 









TELEGRAMS: “PUMPS, MANCHESTER,” 








Pumps fitted with our 1893 Patent 
System of Packing, specially suitable 
for boiler feeding at high pressures. 









PRICES ON APPLICATION. 


© WEST GORTON, tigen Z 





Fe a 
cuionsigravctae ree wie ed MANCHESTER 
Patent System of Packing, € 
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— SPECIALITY: — 


fe, ELECTRIC 
es * , = - CRANES 


As made for the East and 


STOTHERT aw PITT, umerreo. 














oa Z ——— West India Docks. 
TITAN FOR BUI —— HARBOURS. Southampton Harbour Board. 


HARBOUR MAKING PLANT. 


TITANS from 10 to 100 tons. 


Concrete Mixers. Railway Plant. Turntables. 
Water Cranes. 


PUMPS. HYDRAULIC MACHINERY. 


BOILERS. HIGH-CLASS ENGINES. 
BATE, EN ——— 


TELEGRAMS: “STOTHERT, BATH.” 























~ ~ i A i i i et i i i i i ll 
i ia a a a Nt a i inc 6 SG LONG ale PS A Rimi aati inh atl i i i i ie 
, ~ - A Im ra 


TOHN BROWN a OD, Limite, ra 


SH HERI LD. 


MANUFACTURERS OF THE FOLLOWING 


SPECIALTIES mz MARINE PURPOSES: 


“HARVEY” Patent STEEL, “ELLIS” Patens STEEL FACED, ALL STEEL or IRON 
ARMOUR Plates and Bolts. 


LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Fenished. 


“ELLIS & EAVES” Patens SUCTION DRAUGHT COMBINATION, pening 
the greatest amount of Evaporation combined with Economy and Comfort. 


“PURVES” Patent Ridied BOILER FLUES, unsurpassed for resitanoe to Collapse by any Present Type 
of Flue, in any respective Thickness and Diameter, and possessing special advantages over all other types. | 


} “SERVE” Patent Ridted BOILER TUBES, giving more Steam per Pound of Fuel than any | 
| other Tube or Combination. 7 
| “VAN OLLEFEN” Pat, Gear for Quick Lowering of Doors of WATER- TIGHT BULKHEADS. ; 
} FLANGED BOILER END PLATES oy the Largest Sizes, Flanged in HYDRAULIC ; 
} PRESSES in ONE Zeat. } 
} STEEL PROPELLER BLADES and BOSSES, well known for Haceptional Soundness and ; 








ete inuaiimaenst, 
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COOPER & SMiITtE’sS 
— SOLUBLE— 


a ANI YW =k ©) ies 10) BY 


FOR THE PREVENTION OF 


INCRUSTATION & CORROSION IN 


STATIONARY 


we BOLLERS 


For Use in Great Britain | HE TANNATE is delivered in Steel Drums, 6} Owt. Net each, 
For Export OF sO D A is packed in Crystals in 4 Cwt. Wooden Barrels, 


SOLE MANUFACTURERS : 


ASTON CHEMICAL CO., BIRMINGHAM 
MAUDSLAY, SONS & FIELD, 1a. 


ENGINEERS & BOILER MAHBERS, 
CONTRACTORS to HOME and FOREIGN GOVERNMENTS, and CONSTRUCTORS of ENGINES to indicate any Horse-power required. 


Makers of AUXILIARY ENGINES of all Types, and to suit all requirements. 


ENGINES 


For Electric Lighting, Centrifugal Pumps, Feed Pumps, Bilge 
Pumps, Air Compressors, Fans for Ventilating, Fans for Forced 
Draught, Ash Raising Engines, Boat Hoisting Engine, Turbines, &c., 


MARINE ENGINES 


Compound or Triple-Expansion, for High-speed, Screw, and Paddle 
Steamers, Torpedo Boats, Yachts, Launches, and Fast Cruisers, 
Oscillating or Diagonal. 














634 


























Sole Agents and Makers in England for 


“ BELLEVILLE” BOILERS. 


SOLE MANUFACTURERS OF THE 


“EDMISTON” FEED-WATER FILTER in England, Ireland & Wales, & for all Governments, 





Feed-Water Heaters and Evaporators of Approved Design. 





Estimates given for Complete Distilling Plant for Warships & Merchant Steamers. 





Engine Works: Westminster Bridge Road, Lambeth. Boiler Works: Greenwich. 


AGENCIES { LIVERPOOL—14, Water Street. NEWCASTLE: |, Queen Street, Quayside. .HULL—Commercial Chambers, 62a, Saville Street. 
Telegrams—‘' Evaporator, Liverpool.” Telegrams—‘' Rex, Newcastle.” Telegrams—“' Strong, Hull.” 1088 
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meee” EASTON, 
ANDERSON 











PUMPING MACHINERY. 
HYDRAULIC MACHINERY. 














LIFTS & CRANES. AND 
ne, COOLDEN 
an ey Pe Se LIMITED. 





Registered Offices :— 


38, WHITEHALL PLACE, 
LONDON, S.W. 


Works :— 
ERITH IRON WORKS, 


ERITH, KENT. 











Telegraphic Address: ‘‘EGYPTIAN, LONDON.” 
Telephone No. 3695. 








TRIPLE EXPANSION ENGINE 


|... M°PHAIL & SIMPSONS’ (— | 


RPA TEN TS. 


DRY STEAM GENERATOR len 


anp SUPERHEATER. 
GREATEST REDUCTION IN COST OF STEAM PRODUCTION OF THE ACE. 


GUARANTHH OF HCONOMY GIVEN IN ALI OASHB. 








J 






































IMPORTANT TO ALL STEAM USERS.—Applicable to all Steam Boilers, Land or Marine. Produces a Large 
Saving or Fuel, greater Carrying Capacity in Steamships. Prevents Priming and Cylinder Condensation. Perfect 
Control of Amount of Superheat and Temperature of Steam. No injury to Cylinders, Valves, Pistons, or Difficulty in 
Lubrication. Durability. Thorough Efficiency and Freedom from Trouble of any kind. Over Two Years’ Working iz 
Re Large Number of both Old and New Boilers. All parts subject to Pressure Tested to 500 lb. persquareinch. Passed 
d = by Lloyd’s Committee and the Boller r Insurance Companies. 


= Full Particulars with Testimonials, References and Tests of Economy, on Application, 


|__| | MePHAIL & SIMPSONS’ DRY STEAM PATENTS COMPANY, Ltd, 


Elnginecers, WAKEFIELD. 
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HUDSWELL,CLARKE &CO. 


RAILWAY ors Rance LEEDS, 


LOCOMOTIVE TANK ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Contractors, Ironworks, Collieries, &c. All Sizes and to suit any gauge of Railway. 
Established 1860. Telegraphic Address: “LOCO, LEEDS.” 











SOLE MAHEERS OF 


“RODGERS PULLEYS 


(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 











LCL DS 








haan Triple Expan. S.C, Paddle oun 
up to 2600 I.HP. 










Diagonal Sanaa nd s C. Paddle 
Engines up to 2600 I.HP ! 


\ a ~ : 4 ATriple-Expan. S.C. bro in 
~ a up to 6000 LHP~ 


pe = =| Plans,/- 
4 ; Pa adie e Steamer ce service * Estimates) 







































Light Dr, : 
Built foe a. - Steamer «: 
rgen ntine Go Sovernicomayo,. 

nt, 





























ae = and particulars ToS ‘ster 
On application. . yup:)|% es Seren 
Ww cLACH LAN é- 
AC 






ENGIN HIPBUILDERS, ° J 
EERS, IROAFOUNDERS, BOILER MAKERS AND <= 
GOVERNMENT CONTRACTORS, .~““ Ps 


(ON ADMIRALTY LIST) oy 
THISTLE WORKS, , ior we 


9D . 
Bow, PAISLEY. mm _ PAISLEY. . Bow, PAISLEY: 


1486 
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Crossley's “Otto” Gas Engines. 


Represents New Type 3O HP. 
Nominal High-Speed Electric 
Light Engine. 


GREATLY REDUCED PRICES. 














== CROSSLEY BRO 
= === Mt TED 


UUM: 





CROSSLEY BROS, Ltd, Openshaw MANCHESTER. .. 


HATHORN, DAVEY & CO., LEEDS. 


DAVEY ———— ENGINES 








































FOR FOR 
DRAINING | | TOWN WATER 
MINES. SUPPLY. 
HYDRAULIG ra . rl 1 om WATER 
MACHINERY mar fell a ae : at PRESSURE 
for DOCKS, &c. —y : =) PUMPS for 
a 00 ecg crcns ry corereenerrocrr udev ACASN0 NPL ATT TOY OTTO te MINES. 
DOCK PUMPS. 
————_ " bal TOIT TTTATT TRATES TTS 
aa Pia Hl Ee oman Es 
DRAINAGE 
PUMPS. (mami. | ~ . | : STEAM PUMPS. 
Oatalogues Registered Tele. Address ; 
on seetiesions “HATHORN, LEEDS.” 


iii. | 
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THE LARGEST EXHIBITORS Gloucester Railway Carriago 
AND 


AT THE 


WAGON CO., LIMITED, 


GLOVOCAHSTAR, DBNGLAND. 
A. SLATER, General Manager, 













































sr otal dr" Hoge Gompm, wet 
. ak mene cee G i. - . | pre pon rn LIND@LEY8 PATENT 
INTERNATIONAL RAILWAY CONGRESS. an. 
THOMAS ROBINSON & SON, 
ELtOCcH DA... =. doe 
WOOD-WORKING MACHINERY, ENGINES, AND BOILERS <g¢ ; pancalliaa 


HIGHEST AWARDS, PARIS, 1889: \n AN PRIZE, HIGHEST AWARD, 


THE GRAND PRIX & GOLD MEDAL! © ANTWERP EXHIBITION. ail Q 3 








LOG FRAME, LARGE FLOOR-BOARD PLANING MACHINE. PATENT ROLLER-FEED SAW BENCH. Pp 


BLAKE & KNOWLES STEAM PUMP WORKS, | LIMITED. 


INDEPENDENT AIR PUMPS 




















SINGLE AND DUPLEX PUMPS 


Of every description, Of Highest Efficiency, 
STEAM, ELECTRIC, POWER, &c. As supplied for U.S. Govt. Vessels. 
st telataa hassel AIR AND CIRCULATING PUMPS. 





Telegrams: “ AMMONIACAL.” 
Telephone No, 15,087. 


HIGHEST STANDARD OF 


SU COMPOUND CONDENSING AND 
rex TRIPLE-EXPANSION, SINGLE 











PUMPING MACHINERY, OR DUPLEX, 
a PUMPING ENGINES. 
Over 95,000 Pumps Sold. “S="== ols 
More than 20,000 in Mine “= eager cone FEEDS 
Service. Required tor Duplex Feed. 











1269 


COMPOUND CONDENSING HIGH-LIFT PUMP. 


1£i7. QUEEN VIOTORIA STRAT, LELONDON, £2.C. 








CORLISS ENGINES 


anD PUMPING PLANT. 
JOHN COCHRANE, 


ENGINEER, 
BARRHFAD, by GLASGOW 
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BOLLING & TL.O0OW E, LONDON, Ec. 











(Formerly WM. BIRD & CO. Established 1827). 2, LAURENCE POUNTNEY HILL, 
Telegrams : ‘‘ Bird, London,” 
LARGE STOCKS OF NEW AND SLIGHTLY DEFECTIVE RAILS, Codes used : A BO, Al, and Engineering Telegraph 


EPILANS AND BSTIMATIS 
FOR EVERY DESORIPTION OF 


RAILWAY & TRAMWAY MATERIALS, MACHINERY, &c. 


I ye z = i I tL mie PORTABLE RAILWAY FOR MINES, COLLIERIES, &c. 3° 


-ASKHAM BROS. & WILSON, Ltd., SHEFFIELD. 
Crucible Engineering code, 6 §* GE" AR Ge EAN ED” tth Eaton Double 


Steel f A... DRILL STEEL, OCTAGON, ROUND, SQUARE AND FLA}. Shear. 
Castings. — 1258 


cu swt, SPECIAL TOOL STEEL FOR ALL PURPOSES, 2" 


TRON & [es me W\N VAS Oe | 3 aS ¢ i | \ \ See SCREWED TuBcs 
Pr LOW LEWIS & SUNG ae 
TUBES eee TUBE MAN URERS WOLVERHAMPTON STAFFORDSHIRE 0R WATER 

( “\ 7, "a eT a am Fos A\\y 















SPECIAL TOUGH QUALITY MINERS’ 















ELBOW 


CROSS 





London Office: 143, CANNON STREET, H.C * 


PATENT MICA GREASE 


SAVES SO TO SO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MICA-COTTON PACKING. PATENT MIGA-FLAX PACKING. 
PATENT MICA-ASBESTOS PACKING. |= PATENT MICA-INDIA-RUBBER PACKING. 


“MIOA” BELTING SYRUES. 


The advantages of these Packings over ordinary Packings are:—THEY DO NOT HARDEN IN THE GLANDS, THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 26 per cent. lighter than ordinary Packings. 


SOLH PROPRIETORS AND MANUFACTURERS, 


THE MICA LUBRICANT CoO., 


SouUTH SHiIznLDs, HNGLAND. (Registered.) 





















HEENAN &. FROUDE, iltmog "A IT'S. 


i 

i 

Hi 

so iH 
oil ii i 

‘ao 4 

LT 


ENGINEERS, ’ 
iS eae kt ao et AN § 
df —" PINS 


BIRMINGHAM 24 leva 
MANCHESTER. ye Maga coei Sally. ~ Dey IW FANS 











cena re 
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TAYLOR & CHALLEN, Ltd., Engineers, BIRMINGHAM. 
PRESSES, DIHS, LATHES, &o, FOR SHHNT MEHTALI.. 
FACTORY STEAM ENGINES, SHAFTING, PULLEYS, &c. 


TELEGRAMS, “DERWENT, BIRMINGHAM.” 74) 


TURBINES | “EUREKA” GRAIN GLEANING MACHINERY 


Little Giant,” for developing 
wo i ea py For Grain Warehouses, Flour Mills, Breweries, Distilleries, &e.  -_. 


Vertical snd Level types. | Over 160 different styles, slzee, &c., with capacitics ranging from 5 te 3500 bushels per hour. EL 
853 Sold to the Canadian 





























Government. SOLE MANUFAOTUBER— 
I & ELOW EIS, 64, MARK LANE, LONDON, [3 ! 
“Little Giant” Turbine. Contractor to H.M. Government, also Russian, French, Indian, Egyptian and Cape Governments. 1190“ Bareks ”? Wheat Soourer. 








FRIED. KRUPP, Cast Steel Works, Essen-on-the-Ruhr, Germany, 


—_- -~Aa—MAEFEBR OF — 


Crucible and Siemens-Martin Steel mol, te and Castings _P to any weight. 
Also Cast Steel Stem, Stern and Rudder Frames; Steel Ship and Boiler Plates, an les, Bars, &c. 
Forged and Cast Steel Rolls, Pinions, Housings &e., for Rolling Mills. Best Cast-Steel Tyres. 
rank and Straight Azles. Crossings. stort Toe Iron and Cast-Steel Disc Wheels, &c. 
Finished Guns and Steel Shells. Also Solid Steel Armour Plates. Tool Steel of all Descriptions, 


Apply tt AUGUST REICHWALD, Sole Representative for the United Kingdom, 9, New Broad Street, LONDON, RC. 














IT APIEE, BRO THEHES, Ltd. Works: 100, HYDE PARK af. GLASGOW. 


Telegrams : 
* Windlass, Glasgow.” 





Patentees and 
Manufacturers of 
All kinds of Deck and 


Haulage Machinery, 
Travelling Cranes, 


Ship and Harbour 
Cranes, Clutches, 
Brakes, Mining  Stuggs 

Machinery and Oil == 

Plant. 


Napler’s Potent Combined Steam and ‘Hand Hoisting Engine for workin cargo, ‘ceiaenrennd haulage, 
Bridge Steering Gear. or general lifting purposes. atl 


NETTLEFOLDS [IMITED, BIRMINGHAM, 


SOLE tee ainenapsngiaenteeniont Mele OE 
WwW HESTON'’S STORER’S 


a DIFFERERTIAL RATCHET BRACE—PATENT OPEN TOP SUET LUBRICATOR. 


These Bracss, which have been several years before the public, and are MUCH APPRECIATED by them, 
NETTLEFOLDS have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
. PROTECTS it from INJURY either from DIRT or BLOWS, This SLEEVE also acts as a GUIDE for the NUT, 

thus keeping it steady thrcughout the whole of its traverse, and consequently enabling the drilling to 
be effected with PERFECT ACCURACY. 

The Suet LusricaTor has effected a saving of 70 per cent. in the cost of lubricating material used 
ov Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 

orse power. 

Messrs. Hick, HARGREAVES & Co. write :—“ We find the saving in ewcese of that stated in Messrs. 
Nettlefold & Chamberlain’s Report—viz., 70 per cent., and the cylinders to ie these Lubricators have 
ben applied are in beautiful condition. We shall adopt them for all our 

By this Invention the steam is lubricated before passing to the valves, while the supply of grease 
is uniform and constant. 

SOLD BY THE UNDERMENTIONED AGENTS :— 


War Office, Colonial and Foreign 
Governments 
S}USIUI0A0H 
UZo1OT PUL [eTOTO) ‘oom Ie 
“KyeAUpY 97} 0} yueuuoddy fq s10joer}009 


Contractors by Appointment to the Admiralty, 














BIRMINGHAM Wakeman, OC. H. Gt. Charles St. SHEFFIHLD — Wilkes Brothers & Oo., Tasker Sons, & Oo 
LONDON . ~~ Nettlefold & Sons. NEWCASTLE-ON-TYNE Galloway & Co, 
MANOHESTHR Hdmondsons & Oo. NOTTINGHAM ~ — ~— Manlove, Alliott, Fryer & Co 
GLASGOW . W. McGeoch & Oo,, Schaher and eR YS, a oe Patterson, R., & Sons, 

i Budenberg. a Handyside & Co. Od 788 
EDINBURGH. Redpath, Brown & Oo., Thos. Scott, | ee Sumner, John M. & Oo., Manchester 
BRISTOL . — Weston, J. D., & Son, GHRMANY - . — ~~ Schaffer & Budenburg, Manchester 


OF WHOM PRIOED LISTS AND FULL PARTIOULARS MAY BE OBTAINED, 
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Corrugated Steel Furnaces 


As made by the Farnley Iron Company for High-Pressure Boilers. 





Farnley 





Annular Corrugations for Marine Boilers. Spiral Corrugations for | ,ancashire Boilers. 
Are made also to receive conical Cross-tubes. 


Address, The Farnley Iron Company, Limited, Leeds, England. 


KORTING’ S PATENT EJECTOR CONDENSERS, 


Applicable to any Engine. Produce a vacuum of 24-26 in., saving 20 to 50 per cent. of steam. 


LOW IN PRICE. CERTAIN IN ACTION. RESULTS GUARANTEED. 


KORTING’S PATENT COOLING PLANT, 


FOR COOLING CONDENSING WATER FOR RE-USE. 


SIMPLE, CHEAP AND EFFICIENT. LITTLE POWER REQUIRED FOR WORKING, 


1802 




















Plans and Estimates prepared free of charge. 


ENGINEERS, 53, VICTORIA STREET, WESTMINSTER, S.W. = 


VICKERS, SONS & CO. LIMITED, SHEFFIELD. 


Seale Office, 28, Victoria Street, Westminster, S.W. 
TOOL STHHL OF ALI DHSORIPIIONSB. 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
OONTRAOTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
































SOLID STEEL ARMOUR PLATES. el 
HOWELL & CO., LTD. zp ry ng a rr Tr 


neemereemnss 








HOWELL’S PATENT 


STERL, IRON AND OTHER METAL FLANGES 


Full size, 
showing 








FORGED FROM THE SOLID TUBE. Experimental 
Tube and 
NO WELDING. NO BRAZING. Flange 


1456 


NO SCREWING. 





SOLID FLANGED TUBES. ~~...» 
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JOHN FOWLER & CO. (Leeds), L., Engineers, Leeds 


6, LOMBARD STREET, LONDON, E.O. 



























































a i ——f = eee ee See ——" See 


HEAVY HAULAGE ENGINES and WAGONS specially constructed tor Contractors, Brick Works, Timber Merchants, &c. 





Pe i 
Tit ~ 


Pa ie" 























—— — nd == — 


AGRICULTURAL ENGINES adapted for Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. 1” 
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Sask Published, Price Six Shillings, Post Free, 


W. H. BAILEY & CO., Limited, 


cr the most complete Catalogue of its kind in existence. 


“BAILEYS PUMPS AND HYDRAULIO MAOHINERY,” 380 pages, Demy 4to, Bound in Oloth. 














HI) wW BAILEY & C2 LIMITED 
ALBION WORKS 


SALFORD 


MANCHESTER 










Fitted with best English 
eight-day movement, and all 
the latest improvements. Is 
an accurate recorder of the 
fluctuations of the Boller 
pressure, and an effectual 
check on carelessness and ex- 
travagance In firing. 

The whole enclosed in an 
enamelled fron case ; hand- 
somely finished. 

Price, with gauge indicated 
to pressures of 100, 150, 200, 
or 250 Ib. per sq. in, (as 
ordered), £12 10s. Od. 

Modifications of this in- 
strument made for Water, 
Hydraulic, Blast, 
Vacuum and other pressures ; 
also for recording speeds of 
Engines, Machines, &c.; for 
recording the water level of 
Reservoirs, &c. 


Fan, 





BAILEY’S PATENT 


ADJUSTABLE “‘ GIFFARD” INJECTOR, 


WITH HALLAM’S IMPROVEMENTS, 


As Supplied to the War Office, 
Many thousands in use, 





STEAM JET PUMPS 
HALLAM’S PATENT. 
Made in Iron, Gun-metal, or in special metals 
for water, ammoniacal a or, molasses, 

acids, &c,, as supplied to t 


Manufacturers of every deseription of Steam & Water Fittings, Boiler and Engine Mountings de, 
BAILEY'S PATENT STEAM PRESSURE RECORDER. — 




























e Admiralty. 








BAILEY’S PATENT 


“ SIGHT-FEED ” 
Cylinder Lubricator. 
Ordinary Pattern. 








| 





BAILEY’S PATENT 


“* SIGHT-FEED ” 


Cylinder Lubricator. 
“‘ Double-Feed ” Pattern. 








BAILEY’S 
PATENT SELF-CONTAINED 


“ SIGHT-FEED ” 
Cylinder Lubricator. 








BAILEY’S PATENT 
ONE-OONNECTION 


“ SIGHT-FEED” 


Cylinder Lubricator. 








BAILEY’s PATENT 


“DIAL” 
Sight-Drop” Oiler. 


For Dynamos & High-speeded 
Machinery generally. 








BAILEY'S 


“LOCO.” LUBRICATOR. 


(THRELFALL’S PATENT.) 


a and starte 
th the weleaee 























No, 1 
is screwed 
: in. gas. 
No, 2 
is screwed 
Same in principle as Fig. 1148, but with ¢ i. one. 
double- feed arrangement for lubricating Fig. 1151. 
: - two cylinders at the same time. itidiailamaaainin al Effects immense saving of oil. 
Fig, 1148. —* Shea SS and ~ : Sizes .. No.1. No. 2 Modifications made for all moving 
ao a ee a 0 a ee ne, os wey ne Capacity los. } pint. parte of a Locomotive. 
Price .. 60/- 70/- 80/- 100/- 180/-| Price . 75/- 90/- 105/- 120/- 160/- 220/- | Price .. 65/- 80/- 95/- 110/- 140/- 180/- | Price .. — si) 46/- 65/- Price — 5/6 8/6 Please send for List. 
SEND FOR LIST OF BAILEY’S USEFUL INVENTIONS FOR USERS OF STEAM POWER 
(18sSss HDITION), POsT FREE. 
OVER 200,000 THE 
BAILEY’S PATENT COPPER-CAP 
FUSIBLE PLUGS SHIELDS THE 
They area cheap means « FROM ANY 
of preventing costly | CHEMICAL ACTION 
and disastrous Boiler | OF THE 
explosions. A FEED WATER. 
— %, la. and 4a. No.2 
Diameters of Threads (screwed ns) 3) tn ¥ ym _ Taper thread reed beginning at 1 tn, 








ARH RECOMMENDED BY THH OHIEF BOILHR INSURANOH COMPANIES. 


BAILEY’S PATENT SAFETY “COPPER CAP” FUSIBLE PLUGS 








TELEGRAMS: “BEAOON SALFORD.” 





ALBION WORKS, SALFORD, MANCHESTER. 





NATIONAL TELEPHONE NO. 991, 
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tumone weve: SMITH BROTHERS & CO., corer my « 
mir KINGSTON ENGINE WORKS, GLASGOW, === 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Ecoentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 


Plate Bending Rolls, Plate Flattening Machines, Cold Iron Saws, Boller Shell Drilling Machines, Plate Edge Planing 
Machines, Hydraulic Garboard Strake Flanging Machines, Hydraulic Rivetting Machines, 
Pumps and Accumulators. 

















VERTICAL PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS. LEVER PUNCHING ee. Oe 











STERN WHEEL STEAMERS, 

















eo RIE 
ON A mi. Si 


>is 
‘Za te 








The ** Mosquito” and ‘‘ Herald,” shallow-draft Gunboate built by Messrs. YARROW & OO., for the British Government, for service on the Zambesi ; length, 90 ft., beam, 18 ft., draft, 18in., constru: ted on their patent 
system, in floatable sections, by which means they were put together out at sea with great rapidity. In order to ascertain how speedily vessels constru on th cd pa could be connected together and set to work, a 
trial was made on the Thames, and it was found that the whole operation from the time of ~ pd work to when the vessels were running under steam, occupied less than twenty- w yrder hours. This system is specially 
suited for foreign parte, omg! thereby the costly and difficult process of Freire. 3 up and launchin —. Stern Wheel Steamers have been found by experience t to be the best type of vessel for shallow river navig 

and of these, Messrs. YARROW have constructed a large number of euccessful examples for all parts of the world. They build them varying in length from 50 ft. to 200 ft., and in draft from 6in. to 18 in. 129! 


HULSE & CO.., 


Ordsal and Regent Works, 


MANCHESTER. 


MACHINE TOOLS 


For Marine, Ordnance, Railway, and other 
Engineering Work. 














SPEGIAL MACHINES 
MILLING GUTTER AND TWIST DRILL 


For Drilling, Scrawing and Tapping 


WATER-TUBE BOILERS. 








Horizontal, Vertical and 


GRINDING MACHINES. 





= 


PATENT TWIN-SCREW LATHES ||: 
For Heavy Cutting in Steel, 
PATENT MILLING wc 


Londen Engineer: G, GLASS HOOPER, 20, Bucklersbury, B.C, 














a een ee ae, inn Annan stan oe ry —_— << —_— r 
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SELF-ACTING INJ ECTORS 


GRESHAWM’S PATENT. | 
A large Stock of these and every other pattern of Injector .. 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


SUITABLE FOR ALL CLASSES OF BOILERS. 


OIROULARS AND ALL INFORMATION ON APPLICATION. 











Fig. 2, I 
with Flanges, “,y 

















LONDON OFFICE: | GLASGOW : W. Lester & Son, 1t, West Regent St. 
, NEWCASTLE: Tangyos Limited. 
A. L. SACRE, 60, Queen Victorla St., £0, BELFAST: R. Patterson & Sons, 13 & 15, Bridge St. 


" GRESHAM & CRAVEN, Lid. 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TELEGRAPHIC AppRESs: *‘ BRAKE, MANCHESTER.” 558 




















DELIVERY 




















ALL CLASSES OF ENGINES AND BOILERS 


FOR ELEOTRIO LIGHT INSTALLATIONS. 


Ghee ENGINES. 


FOR DRIVING DIRHOT OR BY BBHLT. 


Throttle Valve or Patent Automatic “ Shaft” Governor, 

















w= IPSWICH; *“=="" LONDON. 


 a—===7= ‘Telegrams: “RANSOMES, IPSWICH”; and “ANGLIA, LONDON. x 


JOEIN FF UL1L.IS & SON. 


ST. ANN’S LEATHER WORKS, GLASGOW. 






























ST. ANN’S CROWN LACES. 





Be 
= 
PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING. 4 
ui ORIGINAL MAKERS OF COTTON CANVAS BELTING, and of LLAMA HAIR BELTING. es) La 
” en Most Stretchless, Most Pliable nN in the Market, TAPER CONE and QUARTER TWIST DRIVING. = =z 
oie oS 
e) BZ igi ageue > 
ELEN AKAN = 
ul ale 3 ; we Mie eh etal % = 
0c 7 fale Gm 
Ti : | = 
| | 45 
CL PDRANZNZNZWANASVIWT N “y 2 
WW WH d Yl aa CO 
- O= 
; > oF 
ul z ZS BELTING aS 
wal OLD STYLE. NEW PATENT. oz 
A Fla both eid bove illustrati tak . 
er er ee Se te or be crt 
“——— LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST POWER-TRANSMITTING BELT IN THE MARKET, a] 
Tlustrated Price Lists on Application. 
WAREHOUSES some = Warehouse: Mr. F, B. DUFF, 6, Laurence Pountney Hill, K.0, MANCHESTER Mr. JAMS WINDIAM, 17, tere ne 
Consumers’ do. Mr. A. W. THOMSON, 22, St, Mary Axe, E.C. LEEDS—Mr. CHARLES BEST, 12, Mill Hill, 


mANUPACRUEEES OF SEHOLAL CANVAS GUTTA-BALATA BELTING. 9832 
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“4, LOCOMOTIVES 














Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &e, 
PHOTOGRAPHS, SPECIFICATIONS, AND PRIOES ON APPLICATION. 


PECKETT & SONS, 


Atlas Locomotive Works, BRISTOL. 


Locomotives always in Stock with Cylinders ft from 3 $0 in, te to £5 Be. in dia., 4 and 6 wheels coupled, Peady 











Telegraphic Address 3: “PEOKETT. BRISTOL.” 


FLOUR MILL MACHINERY 


MODERN ROLLER SYSTEM. 


a. Ee. & EF. TORNEE, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. 


Telegrams: “ Gippeswyk, Ipswich;” “Canvassers, London.” | Codes: A B C, 4th Edition, 1883, The Engineering Telegraph Code. 


PLENTY & SON, Lid., Eagle Ironworks, NEWBURY, BERKS. 


” cANUPACTURERS TQ THE ADMIRALTY. ; 


























FIRST PRIZo, HOYT ALE TACGCHMT OLUB, CGOownss. 


PATENT ENCINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. se20 4 
Simple, High-pressure, Compound, and Surface Condensing Engines always to be seen in progress at Works. | 


PROSPECTING f° FRASER & CHALMERS, 


Makers of all Olasses of Improved MINING, 
Light Portable Plant for MILLING, SMELTING, OONOENTRATION 
Prospecting and Preliminary and LEAOHING MAOHINERY. 


Werk on Gin. | High-olass Oorliss and other Steam Engines | 
Stamps and Huntington Mills. | with efficiency guaranteed. ; 
Horse Whims and Horse | Boilers. Pumps. Hoisting Engines. 

















mn) Stay inary Ae Perforated Metal Work. Rook Drills 































Power for Mills or Pumping. 
Machinery in Sections for - *: apie Diamond Drills. | Oompressors. : 
Transportation by Mules or Ee ae Pelton Water Wheels, Leffel Turbines. : 
by Men. Fine Orushing Rolls. 
Assay Outfits. Orushers and Huntington Mills, 
Portable Engines and Water- RIEDLER PUMPS & OOMPRESSORS. 
tube Boilers. Schwoerer Superheaters. 
Pelton or Turbine Water- Furnaces for Pyritio Smelting, 
wheels. Oopper Bessemerixing and Refining Plants. 
Piping Nested for Riveting up ae 
at Mine. WORKS— OFFIOB— 
‘ Steam Pumps and Cornish ERITH, KENT. | 43, Threadneedle St.. 
| CHICAGO, ILL., U.S.A LONDON, E.C. 2" 


Pumps. 


















pore 1 NC water tia neato et ee ee 


Bete: ce SS Uaeieih 
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Established 1881. | ee Capacity 4 ROGERS LOCOMOTIVE CoO., 
= 8: @t OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES, 


AND FOR EVERY VARIETY OF SERVICE, ‘ices 


PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
et BALDWIN LOCOMOTIVE ¥ WORKS, Puitavevpuia, U.S.A. 


BURNHAM, WILLIAMS & otk, PROPRINTORS, 
BUILDERS OF 


SINGLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Ada to every variety of service, and built accurately to standard gauges and templates. Like parte of different engines 
-_ ad of same class perfectly interchangeable. “ 


~| Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


HES. MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, 8TEAM STREET GARG, de, 
| AEE WokkxK THEOBROUGEHILT Gv 
Oable Address: “‘ BaLpwis, PHraps.Pata ;"” ‘* Ropapura, Lonpon.” lllé 


London Office: Dashwood House, 9, New Broad Street. 












































r = i 











_ MANNING, ~WARDLE. & CO. 


BOoOoWTMNE ABNGINE WORE S, LEEDS, od 1488 


Makers of Locomotive Engines for any width of gauge, and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in, Oylinders, on four or six wheels, always in stook or in progress: 
Makers of Robbins’ Patent Driving Axleboxes. Specifications, Photos., and Prices on application, and Special Designs sent on receipt of particulars of requirements, The “A BO” and “The Engineering Telegraph Codes” used. 


THE PRESERVATION OF BOILERS. 


LIT EOLiINeEi 
PREVENTS INORUSTATION and INTERNAL CORROSION in STEAM 
BOILERS and saves CONSEQUENT REPAIRS. 


FEEDWATER TREATED on SOIENTIFIO PRINOIPLES. 
Telegrame— Constant, Manchester.” Twephone (Hetional) He. 300%. 
































MATTHEW PAUL & C0. 


MAEHRERS OF 


f ANS ki ENGINES for Forced Draught & Ventilating. 
ENGINES & BOILERS tor taunces & vac 

ENGINES & BOILERS for Electric Lighting, up to 1000 I.HP, 
MARINE & LAND ENGINES & BOILERS or au sor 
AUXILIARY & CENTRIFUGAL PUMPS & CONDENSERS, 


BUILDERS OF 


LWNGHES & YACHTS, wig" at at * 


OM ADMIRALTY LIsT. 1478 


Levenroro Works, DUMBARTON 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANOHIONS, AND oasTinas? 
FOR GAS, WATER, AND SEWERAGE WORKS, OOLLIERIES, ENGINES, PUMPS, &c. 


WwoRkEsS: OLATWT OFHROSS, NEAH OMEIS THEE IED. 


THLEAGRAMS: “JACEBSON, CLAY CROSS.” 
LONDON OF EIOE: 12, BURWOOD PLACE, ww. 1807 


























The EILBOURMN Patent REERIGERATOR CoOo., Eata., 


—— MANUFACTURERS OF —— 


IGE-MAKING AND REFRIGERATING MACHINES 


AMMONIA OOMPRESSION SYSTEM BY BRINE OR AIR OIROULATION OR DIRECT EXPANSION. 


For Ice Factories, Steam and Sailing Ships, Abattoirs, and Cold Storages, Bacon Curing Houses, Butter Dairies, Creameries ng 
Cheese Factories, Breweries, Paraffin Oil and Candle Works, Steam Trawlers and Fish Carriers, &c. 


Gites & Works: 23, Dublin Street, LIVERPOOL. 


ARROL’S BRIDGE & ROOF CO., L™: 
Soccer" GERMISTON WORKS, GLASCOW, 


maison DESIGNERS & CONTRACTORS. 























Railway Bridge at Tillicoultry, 250 ft. long. 


CAST AND WROUGHT IRON AND STEEL STRUCTURES. meh 
SOLE MAKERS OF BOYD-WILSON’S FIRE-PROOF FLOORING. London Office: 8, Victoria Street, S.W. _ 


JOSEPH EVANS gif AND SONS 


Telegrams: “EVANS, N3, WOLVERHAMPTON, ? WRITE FOR PRICE LIST No. 
TELEPHONE No. 7030. 12,000 PUMPS IN STOCK AND PROGRESS. 


1895, “Special” FIRST-CLASS Certificate. 
































Latest HIGHEST AWARD, TASMANIA, 





TRIPLE-EXPANSION RAM PUMP for 
BOILER FEEDING (High-pressure) EVANS’ 
and DEANS’ PATENT. 

Lox Don eins 
OFFICE: Tyne, 

16, Manchester, 

Union Court, Wakefield, 

* Old Broad St., Glasgow, 
7 BC. hoon 





on 600.- — “Cornish ” Steam at Fig. 670.—Duplex Netiae for eS 
for General Purposes. Purposes, 


Culwell works, WOLVERHAMPTON. oo 
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; 











on 


Terminals 


Formers ; 
Formers; and every part easily accessible. 
Separate Patterns for each size of Dynamo, 





Magnet Bars and Pole-Pieces ; Detachable 
Shaft; Self-Oiling Pedestals; Self-Fitting 
Brush-Holders; Magnet Coils Wound on 


Collapsible 


SPECIAL FEATURES.—Steel Frame, 


LOW 
TEMPERATURES, 
HIGH EFFICIENCY, 
LOW PRICES 
AND SPEEDS, 


NEW DESIGNS, 
NEW PATTERNS, 


AND 


THE LATEST 
LABOUR-SAVIKG 
MACHINERY 


FOR TURNING OUT 
Os me 5 nace High-clars Work® 
| % c Minimum Cert. / 
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BAILEYS PATENT 
Sight-feed “ DIAL” Lubricator, 
FOR BEARINGS. 

Ho Serews, No Loek-Nute, 





Fohold 1 os., 6/6; 3 pint, 8/61 ¢ pint, 19/6. 


P WH. Batley & oan emer 








COOKING 
APPARATUS 


BATHS AND 
= YG Re , WASH- 

m= @§©=rsH SES. 

Catalogues, Plans and Estimates on application. 


W. SUMMERSCALES & SONS, Lti,, 


PHCENIX FOUNDRY, 
BR EACTGeLtayZ. +: 


oe PRODUCER 


r OUFFS" PATENT 4 








Te gTee. GLASS, WFMASON. i 
COPPER, POTTERY. ENGINEERS. 


BRICK CHEMICAL, ancy ESTER. 








M¢NEIL’s 
NT UNBREaK kag) 
sTEEL LADLE S LE 


i 


by a patente “y process, each from 
a single steel plate without weld 


s are manufactured 


or rivet. They 
light, being at the same time the 
strongest and most durable in the 
market. Ladles to contain 56 Ib, 
of metal only weigh about 7 Ib, 
each. They are made of all capa- 
cities from 30 Ib. to 50 ewt., with 
or without lips; also mounted or 
unmounted. They are also suit- 
able for chem pees d metallurgical 

rocesses, ist of sections and 
prices on aan cation to 


CHAS. McNEIL. Jr., 


are extremely 





Kj | K 
NNING park iRONWo" 
GLAsGOW- 


=_——-—~"—-49 [owns neneenene ceneeneceeene 
“MeNEIL GLASGOW 





‘Telegrams ° 


Established 
1868. 








From Newest and most Impro 
Svecialities: — + Pumps, Fan Engines and 
speed Engines, H. 
Granee, Accumulators, Hydraulic 
DERYTSDALE az co., 


Bow Aocorp Eneins Woras, GLASGOW. 0996 
Ta.gonapuic Appaess: “ BONACCORD,” GLASGOW, 





NAPIER, SHANKS & BELL, 


BYRNE'S PATENT FRICTION CLUTCH 


AS SUPPLIED TO 


GOVERNMENT DEPARTMENTS, 
THE BOARD OF TRADE, &c. 


IT IS 


COMPLETE IN ITSELF. 

DUST PROOF. 

BALANCED; and has 

NO END THRUST OR WEAR. 
NO HEATING WHEN OUT OF GEAR. 














Write for Illustrated Lists and Prices to 


GIMSON & CO., 


it will Transmit the FULL POWER 





of the Shaft. 
moums LEICESTER, 
THE 
SOLE MANUFACTURERS, 
Or to FRANK F. BYRNE, C.E., Drogheda, alii. BEST FRICTION CLUTCH EVER MADE. 











THE “GLOBE” OIL ENGINE. 


Sole Makers: POLLOCK, WHYTE & WADDHL, 
GLOBE ENGINEERING wOExe, JOHNSTONE. 








Is highly recommended. 
Simple, strong, economical, 
reliable. 

No skilled labour required. 

It requires no Special Oil. 

No question of Insurance 

arises. 

No Lamp required after 
starting. 

No soot or ashes to remove. 

No attention required whilst 
running. 


THOROUGHLY RELIABLE AND 
GUARANTEED. 








ALSO SOLE MAKERS OF 1250 


GLOBE’ GAS ENGINE 











Engineers and Shipbuilders, YOKER, GLASGOW. 
CONTRACTORS FOR ALL DESCRIPTIONS OF STEAM AND SAILING VESSELS. 


: = - “a ¥ meee 


rm 





ria. YW; 


a a on aR aC RATS TR SUT 


ORE hae PRS 


een hee 


ana at ba tuk i can icv 5c eideemenoincnads ss era eure mene 





A SPECIALTY OF ;:HIGH-SPEED AND LIGHT-DRAUGHT STEAMERS. 1483 
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IRON ROOFS. HOUSES AND BUILDINGS : 


FOR ALL PURPOSES AND ALL CLIMATES 









; Engineering and Stoel Works, = 
SHIPBUILDING YARDS, a 
GASWORKS, COLLIERIES 
RAILWAY, MINING, 


AGRICULTURAL. PURPOSES. 













SPECIAL ATTENTION GIVEN To EXPORT WORK. 


Constructional Ironwork of 
DRAWINGS AND ALL INFORMATION ON APPLIGATION. 


4ISAAC DIXON & C! . LIVERPOOL. 


HALLIDAY'S wou-rnessure SELF-CLEANSING FILTERS, 


No | 5 Fitters 





1411 


























Plant as fixed at Crewe, dealing with 50,000 gallons of Water per hour, 
4a This Plant was started March, 1889, and is giving every satisfaction. A 
Leicester, 30,000 Gallons per hour. Bedlington Local Board, 40,000 gallons per hour. 


Smaller Plants at Colwyn Bay Local Board, fixed in 1881, & Carnforth & District Water Works Co.,Ld., fixed in 1898. 


BOTH THESE PLANTS ARE LEALING WITH ABOUT 10,000 GALLONS PER HOUR. 


7D AMARA BABBBABBEABBABBAABABAA 


J. HALLIDAY & GO., water'st.'astiey cane, MANGHESTER, 


ENGINEERS AND FILTER MANUFACTURERS, 


MAKERS OF HIGH-PRESSURE, SELF-CLEANSING FILTERS. zo DEAL WITH 100 TO 20,000,000 
LLONS OF WATER PER D 
Low-Pressure or Gravitation Filters on Improved me also Water Softener. 
ESTIMATES FREE. | Telegraphic Address—“ Fiurers, Mancuxstsr.” | ESTABLISHED 1870. 980 


The SULZER PATENT STEAM ENGINE 


(SINGLE, COMPOUND, OR TRIPLE). 


I[HE sdvantages and economy of these En- 

gines have been incontestibly proved by 
the fact that this system is more largely used 
on the Continent than any other. Since 1867 
Messrs. Sulzer alone have constructed 1870, 
and, including those made by other firms, the 
number is over 4000. 

Repeated exhaustive experiments have shown 
the smallest consumption of steam yet regis- 
tered with any engine, as verified by independent 
engineers and other competent authorities. 

STEAM CONSUMPTION. 

Triple Engines, 12 to 12} Ib. per I. HP. per 
hour, with 180 to 150 Ib. steam. 

With Compound Engines, 14 to 15 lb. per 
I. HP. per hour, with 80 to 100 Ib. steam. 

These resulte from careful teste and experi. 
ments. With superheated steam slightly better 
results are obtained. 

OL A 
Particulars of Superheaters given 
for Superheating Steam in Boiler 
Flues, or with separate fires. 























SOLE MAKERS FOR THE UNITED ‘KINGDOM— 


BRYAN DONKIN & 06. LTD., 


Southwark Park Road, Bermondsey. London 1019 





[eeeenaet page XI] 


BAGSHAWE BROS. & 00 





“STANDARD” 


Patent Detachable Chains, 


For Eleva Con' Dri 
r tors, > ving 





Strongest and most reliable, 
SEAMLESS AND RIVETTED 





Steel Elevator Buckets, 


BAGSHAWES J JOINTING 





THE BEST 
For Steam, Hot Air, and Hot Water Joints 


“3 AM IDAED” 


DODGE WOOD SPLIT PULLEYS. 





The Lightest and Strongest Pulley. 
BEWARE OF IMITATIONS. 


siecle 
“DETROIT” 


Emery and Corundam Wheels, 





Free Cutting, Salo, Foonomten! 
CLEVELAND TWIST DRILLS. 


THE BEST 
Twist Drills in the Market. 
LARGE! STOCOZS. 


4a, UPPER THAMES ST., 








SOLE AGENTS FOR GRANGER’S FURNACES FOR LANCASHIRE, YORKSHIRE, &c. 


MANCHESTER UFFIOB Mr, H. THOMAS, 10, Mawson’s CoamBens, DEANSGATE, 


LONDON, H.c. 118 
SEND FOR NEW CATALOGUE. 















[SUPPLEMENT page XII] 


ENGINEERING. 


[Dec. 27, 1895. 








if HUNSLET ENGINE COMPANY, LEEDS 


| LOCOMOTIVE 
TANK ENGINES 


Of all oan and any 
size, fo 


Ironworks 
Collieries. 
par... Doeks, 
,. Manufactories, 
{ lemme ~ Railways, 


eg ° 

ly designed for an: 

ces, or to suit an. 
Gauge of Railway. 


mu ARRANCEMENTS MADE FOF 


HIRE 
On Purchasing Lease or 
otherwise. 94 











‘STEEL FORGINGS 


EITHER FORCED, ROUCH MACHINED OR FINISHED 
Oontractors to the Government 


RENTON & 0O., 


Midiand Porge & Engineering Works, 


SAVILE STREET EAST, SHEFFIELD. 











PENNETT 


84 











ROBERT WARNER & CO. 


TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &c.; arranged for driving either by Ropes, 
Belting, Shafting, direct or combined, with Steam, Gas, Oil Engines, er Electric Motors. 















REAGAN FEED WATER HEATING, WATER CIRCULATING & —_a GRATES 


For MARINE, STATIONARY & LOCOMOTIVE BOILERS 
Foreign Patents for Sale. Send for Catalogue. 


Water Circulating Grate Co., 
Mfrs. and Sole Props., 
GENERAL OFFICE and WORKS— 1454 
1030-1032, Filbert Street, 
PHILADELPHIA, PA. 
Patent 


HODGES: orm BLOWERS 


ITH 1895 IMPROVEMENTS, SUITABLE FOR ALL PUR: 
PRICES GREATLY REDUCED. 
ont > Engines, Direct-acting Steam Pumps, Air Compressors, Ex. 
rs, Forced Draught and Ventilating Fans, &., &c. 
ENGINEERING. WORK, MACHINE MAKING AND REPAIRS UNDERTAKEN, 


HODGES & OO., Engineers & Millwrights, 


Cazenove Road, Stoke Newington, LONDON, N. 


NEGRETTI & ZAMBRA’S 


surveying & agai Instruments. 


DUMPY & Y LEVELS. 



























THEODOLITES. 
TRANSIT INSTRUMENTS. DRAINAGE LEVELS. 
MINERS’ DIALS. 
CIRCUMFERENTORS. 


POCKET SEXTANTS. 
CROSS SIGHTS. 
POCKET UNIVERSAL 
SUNDIALS FOR ALL 
LATITUDES. 
LAND CHAINS AND 
MEASURING TAPES. 
STATION STAVES. 
MAGNIFYING LENSES. 
THERMOMETERS, 
POCKET RULES & SCALES, 


PRISMATIC COMPASSES. 
POCKET COMPASSES. 


ANEROID BAROMETER 
For Altitude Measurements. 


DRAWING INSTRUMENTS 
and Materials. 


TELESCOPES AND 
BINOCULAR GLASSES for 
LAND or MARINE SERVICE. 





SOLE AGENTS FOR BOURDON’S (own make) STEAM GAUGES. 


NEGRETTI & ZAMBRA, Scientific Instrument Makers 


To Her Majesty the Queen and Royal Family, Royal Observatories (Kew 
and Greenwich), and British and Foreign Governments. 


3s, HoLtBoRnN VIA YODVU OS TZ. 
Brancues—45, Cornhill, and 122, Regent Street, London. 


RALPH HORSFIELD & Go, 


Chapel-en-le-Frith, DERBYSHIRE, 


MECHANICAL ENGINEERS 


A large number of our 


Od 1797 



















standard sizes of Engines 
in stock 






to supply Shipping orders. 











o i een 2 
z CROMER WATER SUPPLY. ° 
3 Dzar Sirs,—Herewith I have the pleasure to enclose Z2 
# final Certificate in this matter, and I would wish to a 
Gz ewpress my thanks for the very satisfactory way in a 
zo which you have executed the work and carried out r4 
as your contract. > 
a 5 Yours faithfully, 
O<c J. C. MELLISS, C.E. v 
= 282, Gresham House, E.O. 5 
oa; Mesers. R. Wanwar & Co. x 
<3 2 
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"Prom a Photograph of Pump with in diam. Plungers, 10 in. stroke, made and supplied for a 700 ft. Lift. 





UNSOLICITED TESTIMONIAL. 
Gateshead-on-Tyne, ny tt 

ry dh <p have 20 of your pumps going, driven by wire your dangna.~ Your 

which have been satisfactory, eo that we have no reason to — ur roars uly, 


To Messrs. R. Wanwar & Co. 


ROBERT WARNER & CO., 27, Jewin Creseent, Cripplegate, LONDOK, B C. 


Telegraphic Address: “HYDROLOGICAL, LONDON.” 
WORKS: WALTON-ON-THE-NAZE, 








Applications by Competent Persons accustomed to Travel as 
Agents for Engineering Firms in the’Colliery, Mining and other 
Districts, will be entertained: by the above Firm. 














ILLUSTRATED 


PRLOD LIsts 
AND 


TERMS 
ON APPLICATION. 






















HORIZONTAL. 












Telegraphic Address— 97 
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SMITE & GRACE. 


ALL LOOSE PULLEYS SHOULD BE FITTED WITH 


Smith’s Patent Self-oiling Bush. 





PULLEHYS vrransmission OF POWER 


SMITH & GRACE, Engineers; THRAPSTON, 
“ GRACE, THRAPSTON.” 


LONDON: 35, QUEEN VICTORIA STREET, E.C. 








coaneiads 





THE OAPAOITY OF THE CENTRIFUGAL OOMBINED WITH THE FORCE OF THE RAM. 
JOHNSON’S PATHNT 


DRUM PUMP & BLOWER” 


Also VACUUM PUMP AND CONDENSER. 








The Pump of the future 
for quickly and economically 
moving large Bodies of Water, 
Semi-Fluids, &c. 








NO PRIMING, VALVES, 





is 
ail the parts OR Blowers and Exhaustets agitated to give 
nd - Len th the a working pressure of 3 Ib, and upwards, 
Bake ts moat erect FRIOPIONAL WEARING PARTS, sd this eae ee 


ROTARY AIR PUMP 









DRUM ENGINEERING CO., Hydraulic and Pneumatic Engineers, 55, ATHOL ROAD, BRADFORD. 











SURVIVAL OF THE FITTEST. 





CHARLES TAYLOR'S 


PATENT MACHINE VICE 


patel ne beypendge red ay no other is sold 
advertised to any extent. OVER 


5000 SOL. 








SELF-OENTRING. 
ota 


ter, truer, and wears (aX 
longer. F 


Stands h 3 " 
work on back-geared | 





all W Parte 
easing Sete Reet, sue te Inpostnte 


¢. TAYLOR, “*"strcee*” BIRMINGHAM. 


street. 
NAME PLATES. 








NAME PLATES 


SIMPLICITY 





Fie, 2 








Al NUT-LOCE. 


The novel principle of locking nuts in this consists of two 
washers (fixed to one another), me of the ordinary gauge of 
iron, and the other of thin stee! the under side of each 
washer are two small pon: wa (see Fig. 1). The projec- 
tions on the thick or bottom washer must be fitted into cor- 
esponding nicks, to be made on each side of the bolt hole; 
and those on the ‘thin upper washer are fitted end fixed iato 
nicks on the top-side of the thick or bottom washer. After 
the nut is screwed down tightly one (or more if there is very 
strain) of the edges of the thin washer r t be bent 
‘ush up against the side of the nut, as'sh 
The fixing obta rmanen’ 
«t is surpris- 
ave remained 








THE 


Patent Lock-Nut Washer Co., Ld, 


Lord Street, HALIFAX, ENGLAND. 1400 


AGENTS APPOINTED IN EVERY TOWN. 
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W 8 HATE SAMUEL PLATT, ENGINEER, WEDNESBURY. |-agarmetssrayiegs. 
: eI OTD _ _ Plants A peer 








Rast Ferry Road Engineering Works Co. ,L4. 


MILLWALL, LONDON, E. 








_ 





F. E. DUCKHAM'S PATENT SUSPENDED 
MACHINES, PATENT COMPOUND HYDRAULIO 
GRAIN BLEVATORS, ENGINES, DREDGERS, ac. 


CHARLES WOOD, 


MANUFAOTURER OF 


Portable Railways & Rolling Stock 





TIPPING WAGONS, 


Of all Descriptions. 


\ 
Aw ee 





STEEL SLEEPERS, 


Of all Sizes. 





For Illustrated Catalogues & Price Lists apply 


CHARLES WOOD 


TEES IRONWORKS, 





Gold Medal,’ Inventions Exhibition. 1161 | - 
GR. 





tt 


ll 
etl 


NUT FORGING MACHINE. 






MPROVED BRASS FINISHERS’ T 











AQUA-D 





= 
F) INLET 






ATTERCLIFFE ROAD, 


S EEE EI EI 


| ee 


—— Shafting 











JOHN LANG & SONS, 


JOHNSTONE, NEAR GLASGOW. 


London Office: 72, BISHOPSGATE ST. WITHIN,E.C. WM. JAFFREY, Representative. 
Agent for Newcastle District : Mr. WM. STEVENSON, 32, Side, Newcastle-on-Tyne. 





RAI 





he Making 
) : AND 
wn Screwing 
Machinery 
Co) FOR SAME. 
ALSO 


AND 


aft 
Fittings. 


Sh 


1223 


903 


AD — 


STEAM 
TRAP. 





NER 














THOMAS BRADFORD & Oo. 
LAUNDRY, 
DAIRY, COOKING, & BATE 


ENGINEERS, 
Crescent Iron Works, MANCHESTER, 
140/8, High Holborn, LONDON. 3 














For BEARINGS of Every 
Description. 







Specially Stiffened 


ning Metal 
Tue ONLY 
PErRFect BEARING 
Metat. Sole Makers: 


aN $ ANTI-ATTRITION METAL CO., LTD., 
Emerson Street, Southwark, LONDON, 8.E 


MARSHALL, FLEMING & JACK, 


ENGINEERS & ORANE MAKERS, 
MOTHEHRWHALL N.B. 





























Loco. Steam Cranes, 


FOR STEEL WORKS, &c. 
OVERHEAD TRAVELLERS. 
HYDRAULIC CRANES, 


ENGINES, BOILERS, 
WATER-WHEELS, 
MODERN FLOUR MILL MACHINERY. 





i) 
if 


Hi 


He 


{} 


i 
Mi) 


} 
[/ 


{} 
lp 


Ny 


Ta 


a 


Adapted forall Pressures dl - 


and Situations. 
Land or Marine. 





Sent Qut on Approval. 3 


JOHN DEWHURST & SON, 
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i D.- 








MIDDLESBROUGH. 





ALSO MAKERS OF STEAM AND WATER SEPARATORS. 











es 
i 
= 


——= = es ee 
WHITMORE & BINYON, 
64, MARK LANE, 


IRONWOR 
WIOKMAB Manner, tam { LONDON, E.O: 








The “ ENGINEERING TELEGRAPH OODE” used. 
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WHY ARE IRONFOUNDERS 80 ‘“ 
Y CONSERVATIVE! GENETIC” PATENT VERTICAL MULTITUBULAR BOILERS. | BOIL. BY STEAM 
makiNa PhGHT#S GuEAgEC wy ic RARER ee eaiieese— 5 iil Meera ea 
8 a be 0! 
MACHINE will Mix Sand at ONE-NINTH cael ee PE ee - Rggaeragesey a ay ramp bg er —— 
other systems. A month’s free trial given. ST. LAWRE NOE ” DONKEY PUMPS = or Boiled Jiekly, ' Roenensiealiy 
Are Simple in Construction, Ralctent in use, Bxoellent in Workmanship and very low and Silent Ye . 


J. BAGSHAW & SONS, LTD. 


BATLEY, YORKSHIRE, 994 


J, B, TREASURE & C0. 





GAUGE GLASS MAKERS, 
STEAM GAUGE MAKERS, 
LUBRICATOR MAKERS, 
WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 


8, VAUXHALL ROAD 
LIVERPOOL, 


Contractors to H.M. a 


SAMPLES FREE ON APPLICATION. 
— waco 


* © “pUT A GIRDLE ROUND THE EARTH; 
Aine MAKE THE SHINING GLOBE ITSELF REVOLVE.” 

















To buyers of Belting who have not yet favoured 
us with a trial, we would respectfully say that our 
long experience in the trade, an exceptionally im- 
portant turn-over, and the command of very large 
supplies of selected material, purchased with discre- 

n when markets were at their lowest, enable us to 
offer our Best Leather Belting at prices [showing a 
saving of at least 334 per cent. 

Price List on application. 


THE BEST BELTING OO., Limrrsp, 


18, CuLLuM Street, AND 33, LIME STRERT, 
LON: » EO, 


AND AT 
BRIDGE-OF-WEIR, N.B. 1462 





Telegrams :—“‘ NoTWITHSTANDING, LonDON. 
TYPEWRITERS 








Bar! locks, Hi 
of Machine oTaught Free. Terms Cash ' ay Term. 








writers Lent on Hirc, also E 
Finest Ribbons and Sundries for all Machines at Reduced Rates, 
Specifications Copied with Accuracy and Deepatch. Special 
attention to Country Orders, Catalogue Free. 1473 


N. TAYLOR, Manager, National Typewriter Exchange, 74, 
Gi ee London, W.C. Telephone No. 6690. 


Standard Hydraulic ulie Fittings 


For 7001lb. Pressure, 
All Sizes kept in Stock. 








Hydrauiie Lifts and Cranes, specially sutt suited for from 

the Hydrealie odin London, irerpool, Man ter, 

Fitted Oplinderyatd Rains Delivered i London at 288, to 26s, per 
tent Pendulum Steam Pumps. 


J, STANNAH, 20, Southwark Bridge Rd., London, 


Ram, 1 1 2 a Inca, 
Prics a ah ab 412 10 azte 42210 Wonxs. 
SEND FOR DESORIPTIVE PRIOR LISTS, PARTICULARS AND DISOOUNTS. 


T. TOWARD & OO,, Ouseburn, NEWCASTLE-ON-TYNE. 

















Kethue Rai Ways 


















LIST OF. PRICES, 
tbe. 50s, 60s. do. 
UObs.130s.1750.2608. 









n open for 


Barton Swing Aquedu 
Sas mieient fan Thy 1,400 tons, 


passage of Versi 


ANDY HANDYSIDE & 0.10 y 


Britannia Works, 104, Queen Victoria St, 
DERBY. LONDON. 


Managing Director, 
A. BUGHANAN. 


WATER FITTINGS 


To meet the: requirements of the various Companies, 



























UNBREAKABLE SPINDLE STOP COCKS. © 


HAYWARD-TYLER & 60, 


90-92, WHITECROSS STREET, 











Telegraphic Adéren © “ Lifts, London,” 


LONDON, E.C. 








NUMEROUS TESTIMONIALS. 


PICKING, HOPKS & 0,0 ‘LONDON. 








STEAM TRAPS 
PICKING, HOPKINS & CO.’S PATENT TRAPS 


For the water of condensed Steam from Coils 
Bnatary tb ype well known as being the Pd pary hi the 
perfectly ——— require n no yo he 
They ‘are pertetiy on free from wa' 


Extraordinary Results by use of there Traps. 








WINDMILLS 


For Water Supply, Pumping, Grinding, &e. 


PICKING, HOPKINS & CO,, 


ARNOLD WORKS, BOW, LONDON. © 
AGEN TS WAM TED 
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HYDRAULIC 


TOOLS 


APPLY 


RICE & CO,, 


ELLAND ROAD, LEEDS. 





TELEGRAPH - - += = = = = “PRESS.” 768 


“we VIEW OF NEW ERECTING SHOP. 


HN HETHERINGTON & SONS. 


i. DT a 


| 














MACHINE TOOLS 
FOR 
STATIONARY, LOCO. AND MARINE ENGINEERS, SHIPBUILDERS, MILLWRIGHTS, &c., &c. 


means LLL A TT TT Le TTT 


THE INDIA RUBBER, GUTTA PERCHA & TELEGRAPH Works C®: LT? 


1437 











“\ 

BRANCHES. in 
LIVERPOOL : 64, Castle Street. 
BRADFORD: 1, Tanfield Bags., Hustlergate, 
SHEFFIELD : 2, Fitsalan Square. 
CARDIFF: Pierhead Chambers, Bute Docks. 
SWANSEA; 60, High Street, 
BRISTOL ; 28, Clare Street. 
MANCHESTER : 4, Fountain Street. 
NEWCASTLE-ON-TYNE : 59, Westgate Rd. | 
PORTSMOUTH: 49, High Street. 





BIRMINGHAM : 27, Albert Street. 
GLASGOW : 8, Buchanan Street. 
BELFAST : 88, High Street. 
DUBLIN : 15, St, Andrew Btreet, 





TELEGRAMS. 


Head Offices—Silvergray, London. 
Works —Graysilver, London. 














1181 
WORKS: SILVERTOWN, ESSEX; and PERSAN-BEAUMONT, FRANCE, OFFICES: 106, Cannon St., LONDON, E.C. 

















a 
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‘EDISON & SWAN f ELECTRIC LIGHT CO., 


Head Offices, Warehouse and Showrooms—EDISWAN BUILDINGS, 36 & 37, Queen Street, Cheapside, LONDON, E.O. 
Trade Marks: “EDISWAN” & “EDISON-SWAN.” 


MANUFACTURERS OF 


EDISON-SWAN , | 
GLOW - 130 a sono 7. ss at 1 
LAMPS iw | | LAMPS fam [|| ez 


excell } “Ship Lighting Ft ready 


all others for mIsWAN \ Siren Lightiog”” | eafewhe for 
Efficiency, | \ _. Ni Theatre Lighting, LL | smediat 


Durability, \A\e 8, 6s ok J celivay. 


Eeonomy, Dl. COTTAGES, _ 
and Safety. Bo] TS PALACES, . od. 
HAVE NO ' AV ; CHURCHES, eae — CONTRACTORS 
Ne anp CLUBS. oo < the 
OTHERS. = LC aes All Candle Powers : a ADMIRALTY 
=—— From .25 to 2,000 Candles. : AND ALL 
Fully Illustrated = a All Efficiencies g Sia GOVERNMENT 


Catal From 2 to 5 Watts per Candle, 
ata ogues All Terminals : 7 DEPARTMENTS. 


ree anywhere. Swan Collar. Edison Screw. 
fi y Bottom Loop, CentreContact, &c. 


FOR HORIZONTAL RUNNING. | FOR SHIP SIDE LIGHTS. 

This Lamp is also useful for running in places where excessive vibrations are liable to This Lamp i is made with two Filaments connected in Vy in order to prevent the 
cause the long thin Filament of high E.M.F. Lamps to touch the side of the Bulb and | total extinction of light in the event of one breaking. They are made in the following 
cause Fracture. They are made in the following sizes, viz.: — sizes, viz.:— -- 

8, 16, 25 and 32 Candle-power, and from 80 to 110 volts. @ 8, 16, 25, 32 Candle-power, 40 to 60 volts, and 80 to 110 volts. 


West End Depet: 50, PARLIAMENT STREET. Branches in all Provincial Towns. 












































W. B. HAIGH & CO, Ltd, ...., OLDHAM. 


Telegrams: ‘‘ HAIGH, OLDHAM.” Telephone No. 146. 


(McDOUGALL’S PATENTS.) 


mt COMBINED STEAM DRYER ee etetdiete 
HIGH-PRESSURE STEAM TRAP. AND DIRT SEPARATOR. OIL SEPARATOR AND EXTRACTOR. ANTI-PRIMER. 


OBTAINED THE HIGHEST AWARDS. SENT ON APPROVAL. SEND FOR CATALOGUE M. 11 

















FLANCES OF  WOWMMMAMININY WHOLE OR HALF FLANCES, IN SLOTIIIS INSERTED | 
ANY SHAPE.  CASTSTEELOR IRON. _INDIA-RUBBER. 


TELEGRAPH, TELEPHONE, || 
ELECTRIC LIGHT, 

AND TRAMWAY POLES. 
LARGE-SIZED LAPWELDED TUBES. 
WROUGHT-IRON & STEEL 

BOILER TUBES. 
2 COILS, GAS, STEAM, 
WATER, COMPRESSED AIR 


LONDON OFFICES: 46, QUEEN VICTORIA STREET, E.C. 
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BEEHIVE WORKS, RETFORD, NorrincHaMsHIRE. 
CHARLES Hopkinson, Deceased. 


IMPORTANT SALE of WELL-KNOWN MACHINE 
WORKS, as a Going Concern. 


essrs. Wm. Salisbury and 
HAMER, F.A.L, have received instructions 

to OFFER FOR SALE BY AUCTION (in consequence 
of the death of the owner) on WEDNESDAY, JANUARY 
th, 1896, at the White Hart Hotel, Retford, at Three 
for Four o'clock precisely, subject to the conditions 
to be then and there produced, and in the following or 
such other lots as may be agreed upon at the time of 
Sale. 

All those Extensive Old-established MACHINE 
WORKS worked for 80 many years by their late owner 
(Oharles Hopkinson, deceased), so well known all over 
the country as a maker of High-class Corn-milling 
Machinery and other Engineering Work. 

The LAND comprises 3 acres, 1 rood, 9 perches, 
13 yards freehold, and free from ground rent, is 
situated fronting to and having an entrance from 
Thrumpton Lane; also adjoining the M. S. and L., 
Midland and Great Northern Railways, with sidings 
running into the Works. 

The BUILDINGS are extensive, are built of brick, 
and comprise: Manager's House, Offices, Store Room, 
Mechanics’, Smiths’, Joiners’ and Moulding Shops, 
Saw Mill, Bone-crushing Mill, Pattern Room, Casting 
Stores, Blast Furnace, Stable, &c. 

The MOTIVE POWER consists «f One Two-flued 
Steam Boiler, 26 ft. long by 7 ft. diam., by Galloway 
Limited ; one ditto, 26 ft. long by 6 ft. 6in. diam., 
with all fittings complete as set up; Main Horizontal 
Condensing Steam Engine, 22 in. cylinder, 44 in. 
stroke, Horizontal Steam Engine for driving Blast 
Furnace and Fan, Mill Gearing, Shafting, Steam, Gas 
and Water Piping. 

The PLANT and TOOLS consist of 20 Single and 
Double-geared Surfacing, Screwing, Screw-cutting and 
Hand Lathes on planed iron beds, six Vertical and 
Radial Arm Drilling Machines, two Planing Machines 
with single and double tool boxes, two Screwing Ma- 
chines, two Slotting Machines, one Shaping Machine, 
eight Single and Double Chilled Roll a , Turning, 
Planing and Fluting Machines, Shearing and Punching 
Machines, four Vertical and Horizontal Boring Ma- 
chines, one Plate-bending Machine, 5-cwt. Steam 
Hammer, two Smiths’ Hearths with tue irons, fans, 
&c., complete, Beam, Semi-portable, Vertical and 
Horizontal Steam Engines and Vertical Boilers for 
separate driving; also the whole of the WOOD- 
WORKING MACHINERY, comprising: Horizontal 
Log Frame Sawing Machine, to saw up to 8 ft. 6 in. 
diam. ; one Vertical Saw to take two deals up to 11 in. 
by 4in.; two Metal Jigger Saws, to cut 8 in. deep, 
Wagon Tenoning and Morticing Machine, Tenonin 
Machine, Vertical Wood Boring Machine, Horizon 
Centre Spindle Wood Moulding, Shaping and Sawing 
Machine, Planing and Grooving Machine, Saw Gullett- 
ing Machine, with emery m ber complete, Wood- 
planing Machine, and other Wood-working Tools, 
chiefly by Messrs. Robinson & Son, Rochdale, and 
Johnston, Hewitson & Wilson, London. Two Cupolas 
with fan and stage, Moulding Machines and Tools, 
Scotch Jib Crane and Winch, Swing and Travelling 
Cranes, Mechanics’, Smiths’, and Moulders’ Benches 
with Vices attached, together with many other tools 
as included and detailed in inventory. 

The Property as described above will first be offered 
as a whole, and if so sold the purchaser will have the 
option of taking the Loose Stock and Utensils at a 
valuation. 

If the Property shall not be sold in one Lot, the 
Land and Buildings with the Motive Power, Gearing, 
Steam, Gas and Water Piping as described in Schedule 
No. 1 will then be offered together and without the 
=. opal Tools and Plant, as described in Schedule 

o. 2. 





Printed Particulars and cards to view may be had 
on application to the AUCTIONEERS, 2, Norfolk 
Street, Manchester (Telephone No. 566), and 54, 
Church Street, Blackburn (Telephone No, 151); 
Wiiam Horkinson, Esq., on the premises; BRN 
Haieu, Esq., Retford; or, Messrs. Jonss & WRLLS, 
Solicitors, Retford. J 429 








MISCELLANEOUS. 





HANDMAPS. CARTOONS, DIAGRAMS. 


Ro. J. Cook & _Hammond, 


Lithographers, &c. 
2 & 8, TOTHILL STREET, WESTMINSTER. 
Established in W estminster 1860. 


Devizes, Plans, Tracings, 
&c., executed with pone ie and Despatch, on 
a terms, by MESSER and THORPE, Mecha- 
and General Draughtsmen, 8, Quality Court, 
oun Lane, W.0. Od 506 
Mh aa are thoroughly practical Saginees, 
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N?tice to Inventors. ~ Société 


DETUDES ET DE CONSTRUCTIONS 
D’USINES. — Paris, 72, Rue Louis Blanc, Paris. — 
Directeur Général, V. DAIX, Consulting Engineer 
and Chemist, Chev: alier of the Legion of Honour. 

PATENTS TAKEN OUT and INTRODUCED. | 

Engineers’ Office and Laboratory for Inv 
Triale,and Demonstrations of the newest Apparatasand 
most recent rocesses. Construction and Erection in 
Workshops. Designs. Researches. Copies of all — 


W orking Capital. — Estab- 

lished Firms can increase same by getting 
their own ACCEPTANCES DISCOUNTED.—Address, 
CREDIT, care of Gouup's Advertising Offices, 54, New 
Oxford Street, London. H vend 


rt 
= 








Loui Tank 1 om for 


Main Line Traffic, Short Line, Oollieries, Con- 


tractors, Iron Works, Manufactories, &c. from a 


superior specification, equal to their first-class Railw ay 
Engines and specially adapted to sharp curves and 
heavy gradients, may always be had at short notice 
from Messre. BLACK, HAWTHORN & OO., Liurrep, 
Locomotive, Marine, ‘and Stati onary Engine qua 


team Hammers from 8 in. 
Cylinders upwards. Oheapest in the market. 
GEORGE DIMMACK & CQO., 
75, Buchanan Street, Glasgow. 1405 


Mercock Brothers, 18, Bur- 


lington Chambers, New Street, Birmingham, 
Engineering Arbitrators and Valuers. Reports and 
Valuations made of Manufacturers’ Properties, Plants, 

and Processes. Telegrams: Meacocks, Birmingham. 
1439 








Pulsometer Steam Pumps on 
HIRE, with or without boilers, pipes, fitti 
&c., with option of purchase, by arrangement, Tele- 
graphic address: ‘‘Pulsometer, London.” A — 
stock kept of all sizes. —-PULSOMETER ENGINEER- 
ING O0O., Lrp., Nine Elms Iron Works, London, 8.W. 


T° Boilermakers and Others. 
—Ready for Delivery, One New HYDRAULIO 
RIVETING PLANT. — a - THWAITES 
BROS., Lap., ntetiseninsen ford F 80 





Littlejohn & Riciiee, a 


IRON WORKS, JOHNSTONE, N.B. Coane Makers 
of all types, also Shipbuilders’ Machine Tools.—See 
illustrated advertisement every ethenante week, 


ee | of ‘Weights and 


Measures.—Ap tly being made. 
Salaries £120 to 2250 a year. CANDIDATES 
COACHED for Board of Trade Exam. by certificated 
inspector. Success at all exams. — For oe 
write, INSPECTOR of WEIGHTS and MEASUR 
Oakham, Rutland. ; is 








Patents. —English Engineer 


residing in Germany could place suitable 
German Patents.—Address, with particulars, G 375, 
Dracon’s Advertising Office, Leadenhall Street, 


London. 446 
Hire.— 


Fe: 
PUMPING MACHINERY. 
ee. Centrifugal, Pulsometers, Contractors , 
oo all sizes 
Apply to HENRY SYKES, 66, Bankside, London, . . 
Telephone No. 4565. 


Brauette Making Machinery. 


The Newest and Best Machine is made by the 
HARDY PATENT PICK CO., Lrp., Sheffield. 660 


Boze Grinding.—The Best 


MACHINE is the DEVIL DISINTEGRATOR, 
which grinds, granulates, orshredsalmost any material. 
All sizes are kept in stock.—THE HARDY PATENT 
PICK CO., Sheffield, England. 8691 


[t, is Worth Your While to 


DIRECT. THE RELIANCE LUBRICATING 
OIL COMPANY SUPPLY on APPROVAL “Reliance” 
High-class Hydro-carbon NON-CORROSIVE LUBRI- 
CANTS, which, through their superiority, have the 
largest sale in the World. Engine, Cylinder and 
Machinery Oils, 11}d.; Spindle Oil, 84d.; Loom Oil, 
104d. ; Extra Special ‘Cylinder Oil, 1s. "4d,; Extra Special 
Engine Oil, 1s. 4d.; Gas Engine and Dynamo Oils, 
1s, 6d. per "gallon; Light Machine Oil, 104d. ; barrels 
free and carriage paid. Also Solid and Liquid Oils for 
all other purposes. 
RELIANCE LUBRICATING OIL CO., 
19 & 21, WATER LANE, GREAT TOWER STREET, 
LONDON, E.C. 

Depots at Liverpool, Bristol, Hull, Cardiff & Glasgow 

___ Telegrams: :—" Subastral, , London,” 525 


auxhall Donkey Pumps.— 
These Pumps still maintain their position in 

regard to price, efficiency and quality, against the 

titors which have from time to time 

arisen since their first introduction. A large —_ is 
always on hand from which orders = * be — 

executed.—ALEX. WILSON & OO., Lr., Vau ail 
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Ironworks, London, 8.W. 
conomical Manufacture ! ! 


Special Labour-saving Tools designed for any 
process. A stock of Drilling Machines, Milling Ma- 
chines, Shapers, Lathes, as designed for the British 
Government and for — engineers. Over 5600 
Second-hand Tools to be Sold cheap for clearance ; 
— your precise requirements. Terms, cash or 


edit. 
wTBR. ITANNIA TOOL FACTORY, COLCHESTER and 
LONDON. Letters, Colchester. Catalogues 6d. 1470 


Bradford's High- -class Ma- 


OCHINERY OILS and CYLINDER GREASES. 
The best and cheapest on the market. Successfully 
used and most highly spoken of by thousands “| weer 
firms.—For post-tree samples, circulars and prices, 
address, JO BRADFORD & SONS, Liverpool. 
Telegraphic address ‘‘ Lubricants.” Agenta wanted. 
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SAND PUMP DREDGERS 





Amsterdam (Holland). 


A Dutch Contractor wants Prices for SAND PUMP DREDGERS 
to Buy, or to Hire for Six or Bight Months.—Prices and Terms 
to be sent to No. 2056, care of J. H. de BUSSY’S Advertising Office, 








SAND BLAST 








IMPROVED 


(MATHEWSON’S PATENT). 


i r\\ a 


APPARATUS. 


For Removing the Scale from Iron and Steel 
Plates, Forgings, Stampings, &c., preparatory 
to Galvanizing, Plating, Tinning, ainting, 


[ington Wagon and Engi- 


NEERING COMPANY, LIMITED, 
MAKERS OF 
RAILWAY CARRIAGES AND WAGONS OF EVERY 
DESCRIPTION, WHEELS AND AXLES, 
BRIDGES, GIRDERS, ROOFS, &c. 
en 1406. 
OFFICES AND WORKS: DARLINGTON. 





(jloucester Railway Carria ge 

and WAGON CO., Lrp., Gl 

Carriages and Wagons. ‘Luard & Lindsley’ IF 
See Illustrated Advertisement, page 48. 831 


P & W. MacLellan, Limited, 
e CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES — WAGONS 
OF EVERY DBSCRIPT! 
RAILWAY IRONWORK, BRIDGES, “ROOFING, 4 


Chief Offices : 129, Trongate, GuasGow. 
Registered Office: 8, babe Winchester St., London, EC. 











([heAshbury RailwayCarriage 


AND =. COMPAN ¥ (Limited), 


MANUFACTURERS of RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY CARS, Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carriage 
and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Hydraulic Pressed Wrought-i iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, Builders’ 
Ironwork and Contractors’ Plant. 

Wagons built for Cash, or for deferred payment, 

London Office : 7, Victoria Street, S.W. Od 502 








r i \he Oldbury Railway Carriage 
AND WAGON COMPANY, Limited, 
ESTABLISHED 1847. 

OLpBusy WORKS, near BIRMINGHAM, por of 

RAILWAY CARRIAGES, WAGONS and TRAMCA 
and every description ‘of IRONW ORK, either eo 
Cash or for Payment over a period of years. Railway 
Wagons for Hire. 
Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM. 
London Offices— 950 


74, LAURENCE POUNTNEY HILL, E.C. 
The Engineering Telegraph Code used. 


’ | The Midland Ry. Carriage 
AND WAGON COMPANY, Limited, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 

Payment, or Hire. E. JACKSON, Secretary. 
Chief Offices: MipLAND Works, BIRMINGHAM. 

Branch Works: ABBEY WoRKS, SHREWSBURY. Od 5667 
London Office: SurroLrK HovusE, Laurence PountNey HILL. 








he Metropolitan Railway 
CARRIAGE & WAGON COMPANY (Limitea) 
Saltley Works, Birmingham, Successors to Messrs. 
Josspi Wricut and Sons, Manufacturers of Railway 
Carriages, Tramway Cars, Wagons, and Railway 
Ironwork of every description. 

RAILWAY OARRIAGES and WAGONS built for 
CASH, or upon DEFERRED PAYMENTS EXx- 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Chief Office — SaLTLRY Works, 
BIRMINGHAM. 

Branch Wagon Works—GREAT EASTERN RAILWAY, 
PETERBOROUGH. Od 600 





4 &c. Cleaning — of all escriptions 





iz 


652 





TELEPHONE No. 


WE LET STONE BREAKERS 


All Types, with Steel or Iron Frames 
Mortar ise a, enn, ~—vorh 
Pumps, Steam eam Cranes and 
ble Engines, 
sattinn: tend TE a ieee. 
Btone Breaking and Grinding Machine 
BRANDON STREET, LEICESTER. 1207 





¢ Blue & Ferro-Gallic Prints, 


White Line on Blue Ground and Dark 
Line on White Ground, 


PRINTED PU NCTUALLY 


BY 
STAN I.E Y, 
Railway Approach, London Bridge, S.E. 











Heeley Bridge Foun Foundry, SHEFFIELD. 








has been fixed on other makers 


PATENT STEAM HAMMERS 


To work both self-acting and by hand, aad will 


STRIKE A DEAD BLOW. 


F. H. STACEY'S PATENT VALVE MOTION 
’ hammers and 
saving in ‘me cost of working. 


effecta a great 











Gateshead-on-Tyne. 





SOLE MAKER OF THE 


WILKINSON Patent PRESSURE BLOWER 


FOR CUPOLAS, SMITHS FIRES, &c. 
Ite principal advantages are Simple Construction and Small Power required to drive. 


177 


(NEW PATENT) 
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"WOODITE” & “WHALEITE” WORKS, MITCHAM COMMON, SURREY 


—* WOODITE” and “ ” articles can now be obtained with the utmost “WwooD 
to ENGINEERS, ELECTRICIANS, ST —* Wi ; ‘ 
tenis the severest test for six years. No material {n existence can equal it for Steam or Electrical Pu and other appliances ; has stood every test up to 40,000 volts for 1/8 in. sheet, without Lay dis Babee 











Gaskete, Manhol ‘alves, Sheetin , & all other Goods which have hitherto manufactured in 
the London Electric Light Corporation and others. Ram“ U” Hat eee aa, cae en dap. we SO * rE 10 mk ya f, 




















ABSOLUTELY FIREPROOF. 





EXTREMELY LIGHT, DURABLE AND ECONOMICAL 


MAGNESIA 


SECTIONAL STEAM PIPE AND BOILER COVERINGS. 
ALSO FOR COLD AND HOT WATER. 


TeE GRAAT COAL SAVER. 


AGENTS : 
LONDON—HOBDELL, WAY & CO., 13, Crutched Friars. i GLASGOW—P. FERGUSON, Royal Exchange Square. 
Sole Licensees and Manufacturers: THE WASHINGTON CHEMICAL CO., L?. WASHINGTON, R.S.0., CO. DURHAM. = 187 


nieeenneiemmentintin et 


Tuckstenume Packing 


TRADE ARE ONLY MANUFACTURED BY onan 


is Co BTUCE & CO., LIMITED 


116, CANNON STREET, LONDON, 


And at Liverpool, Cardiff, Newport, Barry, Southampton, Dublin, and Melbourne. 


So" INDIA-RUBBER, LEATHER & ASBESTOS GOODS. 


Works—INDIA-RUBBER and PACKINGS, Lambeth; LEATHER, Liverpool; ASBESTOS, Cardift. 
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Sampson aC. 


STROUD, GLOS. 


London Office: 


110, Gannon Street, £.6, 


MANUFACTURERS OF 


LEATHER BELTING, 
COTTON AND HAIR BELTING, 


AND OF 


ALL MILL AND MECHANICAL 
LEATHER. 


HYDRAULIC PUMP CUP 
LEATHERS, &c. 
FIRE HOSE, &c. 


S. & Co.’s Patent Leather Belts are 
without cross joints andare guaranteed 
lighter and stronger than any other 
leather belts; some of them are the 
largest in the world and have outlasted 

two or three ordinary belts. 


Kleven Medals Awarded. 


Telegraphic Addresses t 766 
“SAMPSONS, STROUD.” 
“JOINTLESS, LONDON.” 
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i BOILERS 


MARSHALL, SONS & CO., L™: 


BRITANNIA WORKS, GAINSBOROUGH. 7o, acmmamytmo” rooms ano soe a 


Farringdon Road, LONDON, E.O. 
Telegrams—* ENGINE, LONDON.” Telephone No. 6648. 


And 99, CLIVE STREET, and 25, STRAND, CALCUTTA. 


).. Over 37,000 Engines and Machines ¢» 





we. 


MADE AND SUPPLIED. Chaff Cutting Machine. 


725 


Special Road Hauling 
Engines. 


HIGH-CLASS 


4 4 = = - 2 
OF ALL KINDS. ‘ High Pressure or Compound. 456. ae 


Underneath Engines. 
Illustrated Catalogues, with Current Prices, in English and Foreign Languages, free on application. 042529 “Corn Grinding Machinery, 





ENCINE 
MACHINERY 
CYLINDER 
SHAFTING 
AXLE 


MARINE. ENGINE 
and CYLINDER 


LOCOMOTIVE 





LOOM 


RAGOSINE &C° ke 


CAS ENCINE 
CHLEBRATEHD FIRST-CLASS 


DYNAMO 
LUBRICATING OLTLes 


DRILLING 
Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. 


TRAM 
WIRE ROPE 
Telegraphic Address : “Ragosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, B. Tetephone No. 11,044 


CYCLE, &c. 
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Sm 


= Letters 


> SHAFTING= 


BU TL ’s 
RPATiIMNM IT 


FRICTIONAL 
COUPLINGS. 


The Kirkstall Forge Oo., Leeds, 
SOLE MAKERS. 453 


be 


, 


PATENT ROLLED 


IN IRON AND STEEL, 








STEAM DHRYVEES. | 


: P| i ‘Kh 
1) a 


Pattern A for Horizontal Pipes. 
— 





H. & B.'s Patent STEAM DRYER 


effectually extracts water from 


eos 


An economy of 25 to 
The *1890’»! 

60 per cent. admitted 
INJECTOR. by users. 


$n MT 


HOLDEN & BROOKE, LTD. 


SALFORD, MANCHESTER. 
THE “SIRIUS” 


‘STEAM TRAYS 
WIDE OPEN WHEN COLD. 

“ Works equally. 
well at all 
pressures 

No pressure in- 
side the trap. 
No floats, levers |* ¢ 
or air valves. 


May be applied where other traps fail. 


ever steam 


| Will lift 12 to 


ve. No Water Cock Required. 


ing. By halfa turn of the | 


SELF-ACTING INJECTOR. 


boilers, 


A special pattern for fitting direct to priming 


Take Feed 
Water at 


1890 





Pattern C for Vertical Pipes, 


THE 


| EXHAUST STEAM 
INJEOTORS. 1306 


—- 


wet steam, and prevents broken 
joints, pipes, cylinders, &c. 








SMITH & GOVENTRY, LD, ncszen icine Fors 


IMPROVED TURNING & BORING MILLS, 


To swing from 2 ft. 6 in. to 18 ft. diameter. 


GRESLEY IRON WORKS, MANORMEIS TEE. 





te 


LONDON OFFICES: 


FIRST FLOOR, 


SUFFOLK HOUSE, 
LAURENCE POUNTNEY HILL, 


Under the Personal Superintendence of 
Mr. W. FORD SMITH. 


IMPROVED RADIAL DRILLING 


———— 


MACHINE, 


8 ft. Gin., 4 ft. and 6 ft. 6in. radius. ALways in Stock or in Progress. 











Sem 
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